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A B S T R A C T

Background

Cognitive impairment is a frequent consequence of stroke and can impact on a person's ability to perform everyday activities. Occupational
therapists use a range of interventions when working with people who have cognitive impairment poststroke. This is an update of a
Cochrane Review published in 2010.

Objectives

To assess the impact of occupational therapy on activities of daily living (ADL), both basic and instrumental, global cognitive function, and
specific cognitive abilities in people who have cognitive impairment following a stroke.

Search methods

We searched the Cochrane Stroke Group Trials Register, CENTRAL, MEDLINE, Embase, four other databases (all last searched September
2020), trial registries, and reference lists.

Selection criteria

We included randomised and quasi-randomised controlled trials that evaluated an intervention for adults with clinically defined stroke
and confirmed cognitive impairment. The intervention needed either to be provided by an occupational therapist or considered within
the scope of occupational therapy practice as defined in the review. We excluded studies focusing on apraxia or perceptual impairments
or virtual reality interventions as these are covered by other Cochrane Reviews. The primary outcome was basic activities of daily living
(BADL) such as dressing, feeding, and bathing. Secondary outcomes were instrumental ADL (IADL) (e.g. shopping and meal preparation),
community integration and participation, global cognitive function and specific cognitive abilities (including attention, memory, executive
function, or a combination of these), and subdomains of these abilities. We included both observed and self-reported outcome measures.

Data collection and analysis

Two review authors independently selected studies that met the inclusion criteria, extracted data, and assessed the certainty of the
evidence. A third review author moderated disagreements if consensus was not reached. We contacted trial authors for additional
information and data, where available. We assessed the certainty of key outcomes using GRADE.

Main results

We included 24 trials from 11 countries involving 1142 (analysed) participants (two weeks to eight years since stroke onset). This update
includes 23 new trials in addition to the one study included in the previous version. Most were parallel randomised controlled trials except
for one cross-over trial and one with a two-by-two factorial design. Most studies had sample sizes under 50 participants. Twenty studies
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involved a remediation approach to cognitive rehabilitation, particularly using computer-based interventions. The other four involved
a compensatory and adaptive approach. The length of interventions ranged from 10 days to 18 weeks, with a mean total length of 19
hours. Control groups mostly received usual rehabilitation or occupational therapy care, with a few receiving an attention control that was
comparable to usual care; two had no intervention (i.e. a waiting list). Apart from high risk of performance bias for all but one of the studies,
the risk of bias for other aspects was mostly low or unclear.

For the primary outcome of BADL, meta-analysis found a small e ect on completion of the intervention with a mean di erence (MD) of 2.26

on the Functional Independence Measure (FIM) (95% confidence interval (CI) 0.17 to 4.22; P = 0.03, I2 = 0%; 6 studies, 336 participants; low-
certainty evidence). Therefore, on average, BADL improved by 2.26 points on the FIM that ranges from 18 (total assist) to 126 (complete

independence). On follow-up, there was insu icient evidence of an e ect at three months (MD 10.00, 95% CI −0.54 to 20.55; P = 0.06, I2

= 53%; 2 studies, 73 participants; low-certainty evidence), but evidence of an e ect at six months (MD 11.38, 95% CI 1.62 to 21.14, I2 =
12%; 2 studies, 73 participants; low-certainty evidence). These di erences are below 22 points which is the established minimal clinically
important di erence (MCID) for the FIM for people with stroke.

For IADL, the evidence is very uncertain about an e ect (standardised mean di erence (SMD) 0.94, 95% CI 0.41 to 1.47; P = 0.0005, I2 =
98%; 2 studies, 88 participants). For community integration, we found insu icient evidence of an e ect (SMD 0.09, 95% CI −0.35 to 0.54;

P = 0.68, I2 = 0%; 2 studies, 78 participants). There was an improvement of clinical importance in global cognitive functional performance

aPer the intervention (SMD 0.35, 95% CI 0.16 to 0.54; P = 0.0004, I2 = 0%; 9 studies, 432 participants; low-certainty evidence), equating to
1.63 points on the Montreal Cognitive Assessment (MoCA) (95% CI 0.75 to 2.52), which exceeds the anchor-based MCID of the MoCA for

stroke rehabilitation patients of 1.22. We found some e ect for attention overall (SMD −0.31, 95% CI −0.47 to −0.15; P = 0.0002, I2 = 20%;
13 studies, 620 participants; low-certainty evidence), equating to a di erence of 17.31 seconds (95% CI 8.38 to 26.24), and for executive

functional performance overall (SMD 0.49, 95% CI 0.31 to 0.66; P < 0.00001, I2 = 74%; 11 studies, 550 participants; very low-certainty
evidence), equating to 1.41 points on the Frontal Assessment Battery (range: 0–18). Of the cognitive subdomains, we found evidence of
e ect of possible clinical importance, immediately aPer intervention, for sustained visual attention (moderate certainty) equating to 15.63
seconds, for working memory (low certainty) equating to 59.9 seconds, and thinking flexibly (low certainty), compared to control.

Authors' conclusions

The e ectiveness of occupational therapy for cognitive impairment poststroke remains unclear. Occupational therapy may result in little
to no clinical di erence in BADL immediately aPer intervention and at three and six months' follow-up. Occupational therapy may slightly
improve global cognitive performance of a clinically important di erence immediately aPer intervention, likely improves sustained visual
attention slightly, and may slightly increase working memory and flexible thinking aPer intervention. There is evidence of low or very low
certainty or insu icient evidence for e ect on other cognitive domains, IADL, and community integration and participation.

Given the low certainty of much of the evidence in our review, more research is needed to support or refute the e ectiveness of occupational
therapy for cognitive impairment aPer stroke. Future trials need improved methodology to address issues including risk of bias and to
better report the outcome measures and interventions used.

P L A I N   L A N G U A G E   S U M M A R Y

Occupational therapy for cognitive impairment in people who have had a stroke

What was the aim of this review?

The aim of this Cochrane Review was to find out if occupational therapy improves function in everyday activities and cognition aPer
a stroke. Cognition is the information-processing carried out by the brain such as thinking, paying attention to things you see or hear,
learning, remembering, and solving problems. Cochrane researchers collected and analysed all relevant studies to answer this question
and found 24 studies.

Key messages

For people with cognition problems aPer a stroke, occupational therapy may make little to no meaningful di erence in the person's ability
to do self-care activities, such as showering and dressing, immediately aPer occupational therapy and six months later. Occupational
therapy may improve these people's general information-processing skills and ability to pay attention while looking at something,
immediately aPer the intervention. Occupational therapy may slightly improve some aspects of memory and ability to think flexibly.

The quality of the evidence means that our findings are mostly of low or very low certainty. More well-designed studies that test
occupational therapy interventions for cognitive impairment aPer a stroke are needed.

What did the review study?

Problems with cognition are common aPer stroke and can a ect a person's ability to do everyday self-care activities such as dressing,
feeding, and showering, as well as activities in the home or community, such as housework or grocery shopping.
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People who have had a stroke can receive a range of therapies aPer a stroke in hospital, a rehabilitation centre, or in their home.
Occupational therapy is one of these therapies. Occupational therapists work with people who have problems with cognition aPer a stroke
to assist them to become as independent as possible. They do this by teaching people ways to adapt to or compensate for the problems,
or with training activities to improve cognition (such as memory training), or a combination of these.

What were the main results of the review?

The review authors found 24 relevant studies from 11 countries. These studies compared occupational therapy with a control group
that received usual rehabilitation care for people with problems in cognition following stroke. In most studies, the occupational therapy
intervention involved training using a computer that had specially designed games to improve cognition. Some interventions involved
training in daily activities, such as dressing.

The review showed that when people with cognitive problems aPer stroke receive occupational therapy, compared to usual care, it may:

– make little to no meaningful di erence in their ability to do self-care activities aPer receiving the therapy and little meaningful di erence
six months later (low-certainty evidence);

– slightly improve their overall information-processing ability aPer receiving the therapy (low-certainty evidence);

– result in little to no meaningful di erence in their overall ability to pay attention (low-certainty evidence), but likely slightly improves
their ability to pay attention to things they see, aPer receiving therapy (moderate-certainty evidence);

– slightly improve their working memory (low-certainty evidence), but may make little to no di erence in other aspects of memory, aPer
receiving the therapy;

– increase slightly their ability to think flexibly aPer receiving therapy (low-certainty evidence).

The evidence is very uncertain about the e ect of occupational therapy on ability to do activities in the home and community, and 'higher-
level' information-processing skills that co-ordinate and control other cognitive skills.

There was insu icient evidence of an e ect on ability to do self-care activities three months aPer receiving the therapy and on getting back
into community activities.

How up-to-date is this review?

The review authors searched for studies published up to September 2020.

Occupational therapy for cognitive impairment in stroke patients (Review)
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Summary of findings 1.   Occupational therapy compared to usual care for people with stroke with cognitive
impairment

Occupational therapy compared to usual care for people with stroke with cognitive impairment

Patient or population: adults with cognitive impairment after stroke
Setting: inpatient and outpatient hospital, rehabilitation centre, and home settings
Intervention: occupational therapy
Comparison: usual care

Anticipated ab-

solute effects*

(95% CI)

Outcomes

With occupa-
tional therapy

No of partici-
pants
(studies)

Certainty of the
evidence
(GRADE)

Comments

1. BADL (primary outcome)

1a. BADL (postintervention)

Assessed with: FIM

Scale: 18–126 (higher is bet-
ter)

Follow-up: 2–12 weeks

MD 2.26 higher
(0.17 higher to
4.22 higher)

336
(6 RCTs)

⊕⊕⊝⊝

Lowa,b

Occupational therapy may result in lit-
tle to no meaningful clinical difference
in BADL (postintervention). BADL im-
proved by 2.19 points on the FIM scale,
which ranges from 18 (total assist) to
126 (complete independence). This dif-
ference is well below the MCID for the
FIM, which has been established as 22
points for people with stroke (Beninato
2006).

1b. BADL (3-month fol-
low-up)

Assessed with: FIM

Scale: 18–126 (higher is bet-
ter)

Follow-up: 3 months

MD 10.00 high-
er (0.54 lower to
20.55 higher)

73

(2 RCTs)

⊕⊕⊝⊝

Lowb,c

There was insufficient evidence of an
effect of occupational therapy on BADL
at 3-month follow-up.

1c. BADL (6-month fol-
low-up)

Assessed with: FIM

Scale: 18–126 (higher is bet-
ter)

Follow-up: 6 months

MD 11.38 higher
(1.62 higher to
21.14 higher)

73
(2 RCTs)

⊕⊕⊝⊝

Lowb,c

Occupational therapy may result in lit-
tle meaningful difference in BADL at
6-month follow-up. This MD does not
reach the FIM MCID of 22 points (Beni-
nato 2006).

2. IADL and other ADL/IADL

2a. IADL (postintervention)

Assessed with: 'IADL scale',
Lawton & Brody Instrumental
Activities of Daily Living scale
(higher is better)

SMD 0.94 higher
(0.41 higher to
1.47 higher)

88
(2 RCTs)

⊕⊝⊝⊝

Very lowb,d,e

The evidence is very uncertain about
the effect of occupational therapy on
IADL (postintervention).
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Follow-up: 8–12 weeks

2b. Other ADL/IADL (postin-
tervention)

Assessed with: 'IADL
scale' (higher is better)

Follow-up: 10 days to 2
weeks

MD 2.61 higher
(0.1 higher to
5.12 higher)

111
(3 RCTs)

⊕⊝⊝⊝

Very lowb,f

The evidence is very uncertain about
the effect of occupational therapy on
other IADL (postintervention).

3. Community integration and participation

3a. Self-reported communi-
ty integration or participa-
tion (postintervention)

Assessed with: CIQ, USER-P
(Restriction subscale) (higher
is better)

Follow-up: 12–18 weeks

SMD 0.09 higher

(0.35 lower to
0.54 higher)

 

78

(2 RCTs)

⊕⊕⊝⊝

Lowb,g

There was insufficient evidence of an
effect on community integration and
participation (postintervention).

4. Global cognitive function

4a. Global cognitive func-
tional performance (sensi-
tivity analysis) (postinterven-
tion)

Assessed with: MoCA, MMSE,
BNIS (higher is better)

Follow-up: 10 days to 18
weeks

SMD 0.35 higher
(0.16 higher to
0.54 higher)

432
(9 RCTs)

⊕⊕⊝⊝

Lowh

Occupational therapy may slightly in-
crease global cognitive functional per-
formance (postintervention). The dif-
ference between groups equates to
1.63 points on the MoCA (95% CI 0.75
to 2.52). Therefore, on average, partic-
ipants receiving the intervention had
improved global cognitive functional
performance by 1.63 points on the Mo-
CA scale. This difference exceeds the
anchor-based MCID of the MoCA for
stroke rehabilitation patients of 1.22
but not the distribution-based MCID of
2.15 (Wu 2019).

5. Attention

5a. Visual attention overall
(postintervention)

Assessed with: VCPT,
Schulte's Tables, TMT-A,
Attentive Matrices, Stroop
Colour Word, CWIT-3 (lower is
better)

Follow-up: 10 days to 12
weeks

SMD 0.31 lower
(0.47 lower to
0.15 lower)

620
(13 RCTs)

⊕⊕⊝⊝

Lowi

Occupational therapy may result in lit-
tle to no difference in visual attention
overall (postintervention). The differ-
ence between groups equates to 17.31
seconds (95% CI 8.38 to 26.24).

5b. Visual attention overall
(3–6 months' follow-up)

Assessed with: TMT-A, VCPT,
CWIT-3, Stroop Colour Word
(lower is better)

Follow-up: 3–6 months

SMD 0.32 lower
(0.55 lower to
0.09 lower)

293
(5 RCTs)

⊕⊕⊝⊝

Lowb,j

Occupational therapy may result in lit-
tle to no difference in visual attention
overall (at 3–6 months' follow-up). The
difference between groups equates to
17.87 seconds (95% CI 5.03 to 30.71).

Occupational therapy for cognitive impairment in stroke patients (Review)
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5c. Sustained visual atten-
tion (postintervention)

Assessed with: VCPT,
Schulte's Tables, TMT-A (low-
er is better)

Follow-up: 10 days to 12
weeks

SMD 0.28 lower
(0.47 lower to
0.10 lower)

463
(10 RCTs)

⨁⨁⨁⊝

Moderatek
Occupational therapy likely improves
sustained visual attention slightly
(postintervention). The difference be-
tween groups equates to 15.63 sec-
onds (95% CI 5.58 to 26.24).

6. Memory

6a. Working memory
(postintervention)

Assessed with: Span board
reversed, TMT-B, Visual Span
Backwards test, PASAT 2.4
(higher is better)

Follow-up: 4–12 weeks

SMD 0.45 higher
(0.26 higher to
0.65 higher)

420
(8 RCTs)

⊕⊕⊝⊝

Lowl

Occupational therapy may increase
working memory slightly (postinter-
vention). The difference between
groups equates to 59.9 seconds (95%
CI 34.60 to 86.5).

6b. Immediate verbal mem-
ory span (postintervention)

Assessed with: Digit Span
Forwards, Listening Span,
Verbal paired associates
(higher is better)

Follow-up: 4–18 weeks

SMD 0.35 higher
(0.14 higher to
0.56 higher)

357
(8 RCTs)

⊕⊝⊝⊝

Very lowb,m

The evidence is very uncertain about
the effect of occupational therapy
on immediate verbal memory span
(postintervention). The difference be-
tween groups equates to a difference
of 0.76 (95% CI 0.31 to 1.22), equating
to a difference of recall of 1 digit on the
Digit Span forwards test.

6c. Immediate spatial mem-
ory span (postintervention)

Assessed with: Block Span
Forward, Visual Span test,
Span Board Forwards, Spa-
tial Span, Corsi's test (higher
is better)

Follow-up: 4–18 weeks

SMD 0.27 higher
(0.03 higher to
0.50 higher)

292
(7 RCTs)

⊕⊕⊝⊝

Lowb,n

Occupational therapy may result in lit-
tle to no difference in immediate spa-
tial memory span.

7. Executive function

7a. Executive function-
al performance overall
(postintervention)

Assessed with: FAB, BADS,
CWIT-4, PM47, Mental rota-
tion test (higher is better)

Follow-up: 10 days to 3
months

SMD 0.49 higher
(0.31 higher to
0.66 higher)

550
(11 RCTs)

⊕⊝⊝⊝

Very lowe,o

The evidence is very uncertain about
the effect of occupational therapy
on executive functional performance
overall. The difference equates to 1.41
(95% CI 0.89 to 1.89) on the FAB. There-
fore, on average, participants receiving
the intervention improved executive
functional performance by 1.41 points
on the FAB scale, which ranges from 0
to 18.

7b. Cognitive flexibility
(postintervention)

Assessed with: CWIT-4 (lower
is better)

SMD 1.50 lower
(2.20 lower to
0.80 lower)

43
(2 RCTs)

⨁⨁⊝⊝

Low p,q

Occupational therapy may slightly in-
crease ability to think flexibly (postin-
tervention). The difference equates
to 4.5, which may be considered a
clinically meaningful change on the
CWIT-4.
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Follow-up: 4 weeks and 3
months

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% CI).
ADL: activities of daily living; BADL: basic activities of daily living; BADS: Behavioural Assessment of Dysexecutive Syndrome; BNIS:
Barrow Neurological Institute Screen for Higher Cerebral Functions; CI: confidence interval; CIQ: Community Integration Question-
naire; CWIT-3: Color Word Interference Test – Inhibition subscale (Condition 3); CWIT-4: Color Word Interference Test Cognitive flexi-
bility (switching) subscale (Condition 4); FAB: Frontal Assessment Battery; FIM: Functional Independence Measure; IADL: instrumen-
tal activities of daily living; MCID: minimal clinically important difference; MD: mean difference; MoCA: Montreal Cognitive Assess-
ment; MMSE: Mini-Mental State Examination; PASAT 2.4: Paced Auditory Serial Addition Test; PM47: Raven's Colored Progressive Ma-
trices 47; RCT: randomised controlled trial; SMD: standardised mean difference; TMT-A: Trail making Test A; TMT-B: Trail making Test
B; USER-P: Utrecht Scale for Evaluation of Rehabilitation-Participation; VCPT: Visual Continuous Performance Test.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the
effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

aDowngraded one level due to risk of bias: all studies had no blinding of participants and personnel and some studies were unclear for
selection bias but of most concern was Jiang 2016, which was at high risk of bias for attrition bias and it was by far the largest study and
had the highest weighting in the analysis.
bDowngraded one level due to imprecision: the sample size was below 400 considered a general rule for adequate sample size
(Schünemann 2013).
cDowngraded one level due to risk of bias: Skidmore 2015a was unclear for allocation concealment and both studies had no blinding of
participants and personnel.
dDowngraded one level due to risk of bias: both studies were unclear for allocation concealment.
eDowngraded one level due to inconsistency: there was substantial heterogeneity that was not clearly explained.
fDowngraded two levels due to very serious concerns about risk of bias: all were unclear for allocation concealment, two were unclear for
sequence generation, all studies had no blinding of participants and personnel and two were unclear for attrition bias.
gDowngraded one level due to risk of bias: both studies were unclear for allocation concealment, one was unclear and the other high risk
for blinding of participants and personnel.
hDowngraded two levels due to very serious concerns about risk of bias: all were unclear for allocation concealment except Jiang 2016;
Jiang 2016, the highest weighted study, had potential for high risk for incomplete outcome data.
iDowngraded two levels due to very serious concerns about risk of bias: all were unclear for allocation concealment except Barker-Collo
2009 and Bo 2019; Bo 2019 was unclear for incomplete outcome data and was one of the highest weighted studies and eight were unclear
for incomplete outcome data.
jDowngraded one level due to risk of bias: three of the smaller weighted studies were unclear for allocation concealment and Bo 2019, the
highest weighted study, was high risk for incomplete outcome data.
kDowngraded one level due to risk of bias: all but one study was unclear for allocation concealment, with Barker-Collo 2009 at low risk.
lDowngraded two levels due to very serious concerns about risk of bias: six studies had unclear allocation concealment, two studies with
high weight were low risk; Bo 2019, with the highest weighting, was high risk for incomplete outcome data and four were unclear for this
criterion.
mDowngraded two levels due to very serious concerns about risk of bias: Bo 2019 contributed the most and had high risk for incomplete
outcome data and Zuchella 2014, the next heavily weighted was unclear for allocation concealment. Remaining studies were unclear for
allocation concealment. All studies had no blinding of participants and personnel.
nDowngraded one level due to risk of bias: all studies had unclear allocation concealment and three were unclear for incomplete outcome
data.
oDowngraded two levels due to very serious concerns about risk of bias: all but the highest weighted study (Bo 2019) were unclear for
allocation concealment and Bo 2019 was high risk for incomplete outcome data and four other studies were unclear for this criterion.
pDowngraded one level due to imprecision: the sample size is below 400 considered a rule of thumb for adequate sample size (Schünemann
2013).
qDowngraded one level due to risk of bias: unclear for allocation concealment and high risk for blinding for both studies and unclear
detection bias for Lundqvist 2010.
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B A C K G R O U N D

This is an update of a review published in 2010 (Ho mann 2007;
Ho mann 2010).

Description of the condition

Stroke is a leading cause of chronic disability worldwide (Feigin
2015; Moza arian 2016; Vos 2020). A frequent and persistent
consequence of stroke is impairment of cognition (Winstein
2016), with a prevalence of 4 in 10 patients displaying cognitive
impairment no dementia (CIND) within one year' poststroke
(Sexton 2019), and 22% over a five-year period aPer the onset of
their first stroke (Douiri 2013). Cognitive impairment is common
even in people with seemingly good clinical recovery three months
aPer stroke and typically a ects complex cognitive functions across
multiple cognitive domains (Jokinen 2015).

Impairment of cognition for people poststroke is associated with
less functional independence (Arsic 2015); predicts poorer long-
term functional outcome (Wagle 2011); is strongly associated with
greater mortality, depression, dependency, and institutionalisation
five years later (Obaid 2020); and is one of the factors with
the strongest association with poor social and community
participation outcomes (Ezekiel 2018). One systematic review
examining the relationship between early poststroke cognition
and activities and participation 6 to 12 months later found a
predictive relationship, particularly for impairment in cognitive
domains such as visual memory and attention or executive
functioning (Mole 2020). Another systematic review and meta-
analysis found significant medium association between cognition
and basic activities of daily living (BADL) (such as eating, dressing,
and toileting) and instrumental activities of daily living (IADL) (such
as housework and social interactions) (Stolwyk 2021). Cognitive
impairment can reduce the independence of people who have
had a stroke when performing BADL (Kihun 2012), and IADL
(Akbari 2013). As a result, people with cognitive impairment
following stroke oPen require ongoing care and support which can
also impact their caregivers' health and well-being (Caro 2017).
Therefore, it is important for researchers and clinicians to identify
e ective interventions to assist people with cognitive impairment
following stroke to improve patient functional outcomes (Stolwyk
2021).

Cognitive impairments are impairments in the information-
processing functions of the brain including acquisition, processing,
and use of information to produce thought and direct behaviour
(Korner-Bitensky 2011). Cognition is multidimensional and
hierarchical with some cognitive domains clearly defined while
others overlap, making classification challenging (Bernhardt
2019). There is no definitive agreement on the classification
of domains (Saa 2019). Commonly, classification of cognition
includes primary cognitive domains such as orientation, attention,
and memory; and higher level executive functions such as
organisational skills, problem-solving, and reasoning (Korner-
Bitensky 2011; Winstein 2016). Perception is the early stage in
the processing of sensory information, sometimes defined as
'making sense of the senses' (Maskill 2017). Impairments of
perception, such as unilateral neglect, apraxia, and agnosia, have
been viewed as components of cognitive impairments in some
literature (e.g. Dirette 2020; van Heugten 2012). The Occupational
Practice Framework for occupational therapists cites perception
as a specific mental function for discrimination of sensations

(AOTA 2014). Although the concept of perception appears to
overlap with other cognitive and sensory areas in theory, clinical
assessments and interventions for perceptual disorders are usually
distinguished from those for cognitive and sensory impairments
(Stroke Foundation 2017). As per the protocol (Ho mann 2007),
and original review (Ho mann 2010), for the purposes of
this update, cognitive impairment is considered to encompass
impairments in global cognitive function and specifically the
cognitive domains or abilities of attention, concentration, memory,
orientation, executive function, or a combination of these in
accordance with the (Australian) Clinical Guidelines for Stroke
Management 2017 (Stroke Foundation 2017). Readers are referred
to Cochrane Reviews on "Non-pharmacological interventions
for perceptual disorders following stroke and other adult-
acquired, non-progressive brain injury" (Bowen 2011), "Cognitive
rehabilitation for spatial neglect following stroke" (Bowen 2013),
and "Interventions for motor apraxia following stroke" (West 2008),
for evidence for perceptual impairments.

Description of the intervention

Occupational therapy plays a unique and important role in
a multidisciplinary approach to the management of cognitive
impairment (AOTA 2013). The goal of occupational therapy is to
maximise individuals' independence and participation in their life
roles, habits, and routines at home, school, in the workplace, in the
community, and other settings through a collaborative assessment
and intervention process that includes a range of skilled services
(AOTA 2014). Occupational therapists assess people with stroke
for impairment in cognition and work with them to improve the
impact of cognitive impairment on the person's performance of
their valued occupations, especially their independence in BADL
and IADL (AOTA 2013; De Wit 2006; Korner-Bitensky 2011; Schiavi
2018). To achieve individuals' goals in activities of daily living
(ADL) outcomes, a range of interventions can be used alone
or in combination in the occupational therapy process. Training
in ADL is a commonly provided intervention with the use of
functional activities the therapists' common choice of therapeutic
activity in the occupational therapy process (e.g.  Holmqvist
2014; Koh 2009; Korner-Bitensky 2011; Kristensen 2016). Other
interventions include prescription of assistive technology such as
personal digital assistants, and environmental adaptations such
as sensor alerting systems and facilitating client awareness of
limitations and strategies to compensate for these limitations
(Holmqvist 2014; Koh 2009). Commonly targeted cognitive abilities
in occupational therapy cognitive rehabilitation aPer stroke are
planning, attention, initiation, structuring or organisation, short-
term memory, and orientation (Holmqvist 2014). In cognitive
stroke rehabilitation, occupational therapy interventions take
a restorative and remedial approach (also called a cognitive
remediation approach) or a compensatory and adaptive approach,
or a combination of both (Gillen 2015; Gillen 2018).

Restorative and remedial approach

The restorative and remedial approach in cognitive rehabilitation
is a 'bottom-up' approach that focuses on restoring specific
cognitive abilities or deficits (Gillen 2018; Poulin 2020), for example
using memory drills, games, or computer-based technologies that
allow targeted and intense cognitive rehabilitation training with
automatic adjustment of the level of challenge according to the
person's ability level (Toglia 2014). This approach aims to restore
the cognitive skill and assumes that training in a specific domain
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(e.g. memory training), will transfer to improved skill (Gillen 2015;
Gillen 2018), and functional ability in activities requiring that
domain. The choice of therapeutic activity in the restorative and
remedial approach is driven by the domain needing improvement
(e.g. memory game to improve memory) (Gillen 2018).

Compensatory and adaptive approach

The compensatory and adaptive approach is a 'top-down'
approach that focuses on intact skill training and environmental
or task modifications for adaptation to the deficits (Poulin 2020).
This approach is activity specific (Gillen 2018). Examples of
interventions in this approach include practice of activities such
as preparing a simple dinner or adaptive approaches such as
breaking down the steps of the meal preparation with the person,
using a basic recipe rather than a complex one, using a virtual
assistant to recite the steps of recipe, or involving the assistance of
a caregiver, or both practice and adaptive approaches. The choice
of therapeutic activity is driven by the challenges in performance of
the activity (e.g. remembering the ingredients or sequence of steps
in a particular recipe) (Gillen 2018).

Combined occupational therapy approach

A combined approach, such as the cognitive rehabilitation
model for occupational therapy (Averbuch 2011), uses di erent
approaches at various stages aPer injury (Toglia 2014).
Compensatory and adaptive training to accommodate cognitive
deficits may be used in the earlier stages and later combined with
graded cognitive training, which may include intense practice of
specific cognitive skills (Toglia 2014). In this approach, the choice
of therapeutic activity is driven by how the activity challenges
the underlying deficits as well as its relevance to the person's
occupational and participation needs (Gillen 2018). Occupational
therapists working in stroke cognitive rehabilitation commonly use
both remedial and compensatory approaches (Holmqvist 2014;
Koh 2009).

How the intervention might work

As noted above, interventions used by occupational therapists to
address cognitive impairment can be a restorative and remedial
approach (oPen called a cognitive remediation approach), or a
compensatory and adaptive approach, or a combination of both.
Based on the concept of the plasticity of the human brain and
its ability to reorganise aPer being damaged (Draaisma 2020), the
cognitive remediation approach aims to promote person's function
by targeted and intense training of deficits in cognitive skills (Toglia
2014), for example, training patients to make mental associations
and visual pictures to remember things such as people's names
(Powell 2017), or playing computer games that are personally
tailored and motivating to improve cognitive domains with the aim
of transferring to daily function (Draaisma 2020).

The compensatory and adaptive approach utilises the person's
residual strengths to compensate for their cognitive deficits
in everyday activities rather than attempt to remediate them.
Teaching and assisting patients and their families to develop
strategies or to use assistive devices to overcome performance
deficits are common methods, as well as modification of the
environment to support functional performance (Gillen 2018).
For example, repeated dressing practice using a problem-solving
approach and energy conservation techniques such as putting
the a ected arm into the sleeve first, crossing the a ected leg

over the other leg to reach feet, etc. (Walker 2012), or using an
electronic memory device with reminder alarms to help people
with memory deficits to complete their daily tasks (AOTA 2013). A
combination approach, such as the cognitive rehabilitation model
for occupational therapy, uses di erent approaches at various
stages aPer injury (Toglia 2014). Strategy and compensatory
training to improve a ected function may be used in the earlier
stages and later combined with graded domain-specific cognitive
training (Toglia 2014).

Why it is important to do this review

This is an update of a review published in 2010 (Ho mann 2007;
Ho mann 2010), and aims to specifically examine the e ectiveness
of occupational therapy interventions for improving the e ects of
cognitive impairment in people with stroke, especially the impact
on BADL, IADL, and cognitive abilities. The original review identified
and included only one trial (33 participants), which found no
di erence between groups for BADL and the cognitive ability of
time judgement. Hence, the e ectiveness of occupational therapy
for the e ects of cognitive impairment aPer stroke was unclear.

Identifying the best ways to improve cognition following stroke has
been named first of the top 10 research priorities relating to life
aPer stroke (Pollock 2012). Cognitive impairments can be persistent
and are associated with poor long-term outcomes in disability
and survival (Winstein 2016). While recent reviews reported a
growing body of evidence related to cognitive interventions or
cognitive rehabilitation, most are not specific to occupational
therapy in terms of treatment goals and interventions, and
some include studies on participants with causes of brain
injury other than stroke (e.g. traumatic brain injury (TBI))
(e.g. Chung 2013; Cicerone 2019; Fernandez Lopez 2020). Because
people with stroke are the minority in many reviews, the
treatment e ect of the published evidence to date is di icult to
generalise to people with stroke (Winstein 2016). Furthermore,
some reviews have methodological issues that may restrict
the strength of the evidence level, such as involving studies
without randomised controlled design or providing narrative
synthesis alone without meta-analyses. These reviews include
literature reviews such as the series by the American Congress
of Rehabilitation Medicine (ACRM) to inform evidence-based
guidelines for cognitive rehabilitation of people with TBI and stroke
(Cicerone 2000; Cicerone 2005; Cicerone 2011; Cicerone 2019).
The latest review made recommendations for practice of interest
to our review, including support for cognitive rehabilitation for
attention deficits aPer TBI or stroke, for compensatory strategies
for mild memory deficits, for meta-cognitive strategy training
for deficits in executive functioning, and for comprehensive
neuropsychological rehabilitation (Cicerone 2019). The review
included non-randomised controlled trials as well as randomised
controlled trials (RCTs) and no meta-analyses. The 2019 update of
the Canadian Stroke Best Practice Recommendations for cognitive
impairment following stroke made Level B recommendations for
considering both remediation interventions (including intensive
specific training for impaired cognitive domains, such as drills,
mnemonic strategies, or computer- or tablet-based training) and
compensation and adaptive strategies (such as strategy training for
specific activity limitations or physical or social modification of the
environment or activity) (Lanctôt 2020).

A relevant broad review is one that examined the e ectiveness
of 'cognitive remediation' approaches aPer stroke alone and on
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general and domain-specific cognition, including meta-analysis
(Rogers 2018). Based on 22 RCTs, with 1098 participants, they found
that cognitive remediation produced a small significant overall
e ect moderated by recovery stage, quality of study, and dose,
but not type of approach. The e ect persisted at follow-up, which
ranged from 2 to 52 weeks. For individual domains of cognition
relevant to our review, they found significant small e ects on
attention, memory, and executive functioning. Another systematic
review that focused on the e ectiveness of computer-based
training on poststroke cognitive impairment found no superiority
of such training over traditional rehabilitation for overall cognition,
based on a meta-analysis of six studies (Ye 2020). There have also
been systematic reviews, some including meta-analyses, of the
e ects of cognitive rehabilitation on specific cognitive abilities of
relevance to our review, including Cochrane Reviews for attention
following stroke (Loetscher 2019), memory impairment following
stroke (das Nair 2016), and executive function following stroke
and other acquired brain injuries (ABI) (Chung 2013).  Loetscher
2019  found some limited evidence for improvement in divided
attention in the short term but insu icient evidence for supporting
or refuting persisting e ect on attention more broadly.  das Nair
2016 concluded that the evidence was limited to support or refute
the e ectiveness of rehabilitation for memory impairment aPer
stroke and was of poor quality. Chung 2013 found a lack of high-
quality evidence to make conclusions about the e ects of cognitive
rehabilitation on executive function or other outcomes.

As occupational therapy is considered an important part of the
multidisciplinary management of stroke (Stroke Foundation 2018;
Winstein 2016), and improvement of the functional e ects of
cognitive impairment is a common focus of occupational therapy
assessment and intervention (Draaisma 2020; Lanctôt 2020; Stroke
Foundation 2018), it is important to review the e ectiveness of
occupational therapy in assisting people with cognitive impairment
aPer stroke to improve their independence and participation. In
one Cochrane Review,  Legg 2017  examined the e ectiveness of
occupational therapy interventions on the functional ability of
adults with stroke in ADL and concluded that there was low-quality
evidence for improved performance in ADL and reduced risk of
deterioration in these abilities. This review did not specifically
address occupational therapy for cognitive impairment as ours
does. To our knowledge, there is only one review focusing
on the e ectiveness of interventions to improve occupational
performance of people with cognitive impairment aPer stroke
(Gillen 2015). Based on 46 articles, 26 of which were Level 1
evidence of systematic reviews or RCTs,  Gillen 2015  concluded
that the evidence for interventions for executive dysfunction and
memory loss was limited and that there was insu icient evidence
for impairments of attention. However, Gillen 2015 was a narrative
synthesis of studies without meta-analyses, which included lower
levels of evidence (e.g. cohort, case-control, non-controlled, and
cross-sectional studies) than our review and did not have as
strict inclusion criteria such as confirmed cognitive impairment
on study inclusion. This may introduce bias and weaken the
strength of evidence level for their conclusions. Therefore, there
remains the need for a systematic review of higher-quality studies
of occupational therapy specifically for cognitive impairment in
people with stroke.

O B J E C T I V E S

To assess the impact of occupational therapy on activities of daily
living (ADL), both basic and instrumental, global cognitive function,
and specific cognitive abilities in people who have cognitive
impairment following a stroke.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We restricted the review to RCTs, clinical trials where participants
were quasi-randomly assigned to one of two or more treatment
groups, and cross-over trials.

Types of participants

We included trials if their participants were adults (aged 18
years or over) with a clinically defined stroke and confirmed
cognitive impairment as specified in each trial. For the purpose
of this review, we focused on global cognitive impairment and
impairment of specific cognitive abilities including attention,
memory, orientation, executive functions, or a combination of
these. We excluded trials with mixed aetiology groups unless
participants who had had (and only had) a stroke comprised more
than 50% of the participants in the trial and separate data for
the participants with stroke were available either in the published
article or from the trial authors.

Types of interventions

We included all occupational therapy interventions for cognitive
impairment in people with stroke. We included studies where
the intervention was delivered by an occupational therapist or
under the supervision of an occupational therapist or if the
papers reporting an intervention were authored by an occupational
therapist. We also included interventions that are considered
within occupational therapy scope of practice, which was informed
by contemporary occupational therapy texts (e.g. Gillen 2018; Katz
2018; Toglia 2014), and surveys of practice (e.g. Holmqvist 2014;
Koh 2009; Korner-Bitensky 2011; Kristensen 2016). In the case of
multicomponent interventions, all components needed to have
been or able to have been delivered by occupational therapists.

For the purpose of this review, we focused on interventions
for improving impairment in function and cognition generally
as well as in specific cognitive abilities including attention and
concentration, memory, orientation, executive functions, or a
combination of these. We excluded studies that focused on apraxia
or perceptual impairments without also containing elements of
cognitive retraining.   We also excluded trials that examined the
e ects of change of pharmaceutical interventions on cognitive
impairment following stroke. In this update, we excluded virtual
reality interventions. This is because, since the original review
was conducted, another Cochrane Review  has investigated the
e ectiveness of virtual reality interventions in stroke rehabilitation,
which included cognitive function among its outcomes (Laver
2017).

Management of control groups was not specified in the protocol
or in the previous review. For this update, we considered all types
of comparators, including inactive control interventions (e.g. no
intervention, usual care, or a waiting list control) or active control
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interventions (e.g. a di erent variant of the same intervention or a
di erent type of intervention).

Types of outcome measures

We included both observed or self-reported performance measures
of the primary and secondary outcomes.

Primary outcomes

• BADL, such as dressing, feeding, and bathing. We included both
composite measures of BADL (e.g. Functional Independence
Measure (FIM) (Stineman 1996), Barthel Index (BI) (Mahoney
1965; see  Table 1  and  Table 2), and measures of individual
activities (e.g. dressing assessment).

Secondary outcomes

• IADL (e.g. Lawton & Brody Instrumental Activities of Daily Living
scale) (Lawton 1988).

• Community integration and participation (e.g. Community
Integration Questionnaire (CIQ) (Willer 1994))

• Global cognitive function:
◦ performance (e.g. Montreal Cognitive Assessment (MoCA)

Scale (Nasreddine 2005)), and self-reported (e.g. CIQ (Willer
1994)).

• Specific cognitive abilities:
◦ orientation (e.g. Wechsler Memory Scale (Wechsler 1945) –

Orientation subscale);

◦ attention (e.g. Integrated Auditory Visual Continuous
Performance Test (IVA-CPT) (Sandford 2000));

◦ memory (e.g. Wechsler Memory Scale (Wechsler 1945)).

◦ executive functions:
▪ performance (e.g. Frontal Assessment Battery (FAB)

(Dubois 2000), and self-reported (Dysexecutive
Questionnaire (DEX) (Burgess 1996)).

Once eligible studies were identified, we grouped measures
of cognitive abilities by cognitive domains, and subdomains
where relevant (e.g. sustained attention and selective attention).
See  Table 1  and  Table 2. We were guided, where possible, by
the papers as to how they classified the outcome measures,
using original descriptions of the instrument where available,
and other systematic reviews from the field. Some papers
provided no classification of the cognitive domain and di erent
papers classified the same measure di erently. As cognition
is complex, hierarchical, and multidimensional, classifying
cognitive constructs (Bernhardt 2019) and domains is challenging.
Agreement on classification of domains and the instruments that
measure them can be variable (Saa 2019).

Search methods for identification of studies

We searched for relevant trials in all languages and where possible,
translated papers published in languages other than English.

Electronic searches

We searched:

• the Cochrane Stroke Group Trials Register, last searched by the
Cochrane Stroke Group Information Specialist on 14 September
2020).

• Cochrane Central Register of Controlled Trials (CENTRAL; 2020,
Issue 9) in the Cochrane Library (searched 2 September 2020)
(Appendix 1);

• MEDLINE Ovid (1966 to 2 September 2020) (Appendix 2);

• Embase Ovid (1980 to 2 September 2020) (Appendix 3);

• CINAHL EBSCO (Cumulative Index to Nursing and Allied Health
Literature; 1982 to 2 September 2020) (Appendix 4);

• PsycINFO Ovid (1840 to 2 September 2020) (Appendix 5);

• NeuroBITE (previously PsycBITE) (last searched 16 September
2020) (Appendix 6); and

• OTseeker (last searched 16 September 2020) (Appendix 7).

We developed the search strategies for each database in
consultation with the Cochrane Stroke Group Information
Specialist and an experienced medical librarian. The search
strategies included four major areas: stroke, cognitive impairment,
occupational therapy interventions, and trial methodology.

Searching other resources

To identify further published, unpublished, and ongoing trials,
we searched the World Health Organization (WHO) International
Clinical Trials Registry Platform (ICTRP; last searched 20 February
2020; ICTRP was not operating later in 2020 due to the
COVID-19 pandemic), and the US National Institutes of Health
ClinicalTrials.gov trial registry (last searched 16 September 2020).
See  Appendix 8  for search strategies used. We reviewed the
reference lists of included studies and any relevant systematic
reviews identified. For this update, we did not handsearch relevant
occupational therapy journals or track relevant references through
the Web of Science Cited Reference search, as in the original review
(Ho mann 2010) and protocol (Ho mann 2007).

Data collection and analysis

Selection of studies

Two review authors (EG or SE or CK) independently screened the
titles and abstracts of articles in the search results and identified
those for which full texts needed to be obtained. Two review
authors (EG or CK or SE or TH) independently assessed the full
texts against the eligibility criteria. If consensus was unable to
be reached, a third review author (TH) made the decision. When
aspects of the study were unclear (such as whether the intervention
was or could be delivered by an occupational therapist, or if
separate data for participants with stroke were available) we
contacted the study authors for clarification.

Data extraction and management

Two review authors (EG or CK or SE or SB for this review)
independently recorded the following information using a self-
developed data extraction form.

• Sample characteristics such as: age, level of education, sex, first
or recurrent stroke, type and severity of stroke, time since onset
of stroke, type of cognitive impairment, sample size, number of
dropouts.

• Methodological quality: according to Cochrane's risk of bias tool
for assessing risk of bias (see Table 3).

• Details of the interventions, according to the Template for
Intervention Description and Replication (TIDieR) checklist
(Ho mann 2014), which includes the intervention(s) and
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comparator(s): brief name, rationale, materials, procedure,
providers, delivery mode, location, frequency or dosage,
tailoring, modification, fidelity, and adherence.

• Outcome measures: outcomes used in the trial and when they
were administered.

The extractions of the two review authors were reconciled.
We resolved di erences in data extraction by discussion. If no
consensus could be achieved, we consulted a third review author
(TH or SB) to arbitrate.

Some data were requested, and in some instances obtained, from
trial authors. Some missing data were obtained from the results
section on the US National Institutes of Health ClinicalTrials.gov
trial registry. Where required, we converted medians to means and
standard errors and interquartile ranges to standard deviations
(SD) (Wan 2014). One study, Prokopenko 2019, reported medians
and 95% confidence intervals (CI) of the median without reporting
how they estimated the CIs. We used the medians and 95% CIs to
estimate means and SDs using a method described in University
College London 2010. Where this study was included in meta-
analyses, we conducted sensitivity analyses to determine the
e ects with and without this study included. One trial,  van de
Ven 2017, reported some results for all participants randomised
to the intervention and control groups and some results for
participants who completed the training according to the protocol
(e.g. completed at least 50 sessions) and who completed outcome
measures aPer the intervention and on follow-up. For this trial, for
the purposes of meta-analyses, where possible, we used the data
reported for those participants who completed the protocol and did
not drop out and where not available, reported which data were
used.

To meta-analyse outcomes that had opposing directions in the
scale, we multiplied the mean values from one set of studies by –
1, as suggested in the Cochrane Handbook for Systematic Reviews of
Interventions (Chapter 6.5.1.2; Higgins 2021).

We reported the specifics of such data management in
the Characteristics of included studies table.

Assessment of risk of bias in included studies

Two review authors (EG and CK or SE or SB) independently
evaluated the methodological quality of eligible trials. If consensus
was unable to be reached, a third review author (TH or SB) made
the decision. We assessed the risk of bias categories suggested
in Chapter 8 of the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011).

• Sequence generation (the first contributor to selection bias)
refers to an inadequate generation of the randomisation
sequence.

• Allocation sequence concealment (the second contributor to
selection bias) refers to inadequate concealment of allocations
prior to assignment.

• Blinding of participants and personnel (or performance
bias) refers to knowledge of the allocated interventions by
participants and personnel during the study (we only rated this
low bias if there was blinding of both the participants and the
personnel).

• Blinding of outcome assessment (or detection bias) refers to
knowledge of the allocated interventions by outcome assessors

(in this review, we preferred ADL outcomes to make this
judgement where possible and applicable).

• Incomplete outcome data (or attrition bias) refers to amount,
nature, or handling of incomplete outcome data.

• Selective outcome reporting (or reporting bias) refers to when
all prespecified outcomes that are of interest in the review have
not been reported.

• Other potential sources of bias refers to any other problems not
covered elsewhere (Higgins 2011).

APer reviewing the trials, we assigned each of the seven items a
rating of 'high', 'low', or 'unclear' risk to indicate the methodological
quality of the studies (Table 3).

Measures of treatment e;ect

For continuous data, we calculated two types of estimate. The
measure of the treatment di erence for any outcome was the mean
di erence (MD) when the pooled trials used the same rating scale or
test, and the standardised mean di erence (SMD) (the absolute MD
divided by the SD) when trials used di erent rating scales or tests.
We calculated each one, together with the corresponding 95% CI.
For dichotomous data, we planned to compute the risk ratio (RR) or
odds ratio (OR) with 95% CI.

Unit of analysis issues

In the case of any cluster-randomised and cross-over trials, we
planned to identify these, clearly report how these data were
included, and conduct sensitivity analyses. For the one cross-
over trial   identified, we used the follow-up data immediately
postintervention for both groups in the first period (four weeks aPer
the completion of training), rather than the latest follow-up time
point (20 weeks aPer intervention) due to concerns about washout
period and residual training e ects (Lundqvist 2010).

In the case of repeated observations, we planned to perform
separate analyses for each outcome, based on the follow-up
periods of up to six months' duration, six to 12 months' duration,
and more than 12 months' duration if available. However, due to
the various lengths of interventions and the majority at 18 weeks
or under and few studies conducting further follow-up, we grouped
analyses by postintervention, three months' follow-up, six months'
follow-up, and 12 months' follow-up.

In the case of multiple intervention groups, we planned to either
combine groups to create a single pair-wise comparison (if both
intervention groups met our intervention eligibility criteria), or use
one pair of groups (i.e. control group and the one intervention
group that met our intervention criteria) and exclude the others.
The latter was the case for five studies and is reported in detail
in the Results  (Bo 2019; Cho 2016; Prokopenko 2018; Prokopenko
2019; van de Ven 2017).

Management of the case of more than one control group was not
specified in the protocol or the last update. For this review, in the
case of one or more control groups, we planned to use the inactive
control group where possible and if not, report which control group
was used in analysis.
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Dealing with missing data

We attempted to contact authors where possible, and searched trial
registries of studies (where available) to obtain any missing data
and then analysed only the available data.

Assessment of heterogeneity

Where data were su icient, we pooled the results of trials to
present the overall estimate of the treatment e ect using a fixed-
e ect model. We tested heterogeneity between trial results by

using I2 statistic estimates (Higgins 2003). We considered I2 values
between 0% and 40% as might not be important, 30% and 60% may
represent moderate heterogeneity, 50% and 90% may represent
substantial heterogeneity, and 75% and 100% may represent
considerable heterogeneity (Deeks 2021).

Assessment of reporting biases

Where more than 10 studies reported outcomes, we created a
funnel plot to explore possible reporting biases, interpreting these
with other considerations for publication bias within the GRADE
evaluation of certainty of evidence (Page 2021; Schünemann 2013).

Data synthesis

Data were pooled where it was clinically homogeneous and we
conducted meta-analyses using Review Manager 2020. We used a
fixed-e ect model, except in the cases of substantial heterogeneity,
when we applied a random-e ects model, as outlined in Subgroup
analysis and investigation of heterogeneity.

Where there were insu icient data to perform a meta-analysis
or the data were unsuitable for inclusion in a meta-analysis, we
reported outcomes using a narrative format.

Subgroup analysis and investigation of heterogeneity

Where there were characteristics not previously specified in the
protocol (Ho mann 2007), but that were later identified as worthy
of exploration through subgroup analysis, we clearly identified
and reported these as post-hoc analyses. An example of this
is a subgroup analysis for improvement in BADL based on the
type of intervention (Analysis 1.1). For all outcomes, in the cases
of substantial heterogeneity (i.e. greater than 50%), we applied
a random-e ects model to see if homogeneous results could
be generated and we conducted sensitivity analyses to examine
the studies contributing to the heterogeneity. We considered
conducting subgroup analyses for any characteristics of di ering
populations or interventions contributing to the intervention e ect
that may explain the heterogeneity (Deeks 2021).

Sensitivity analysis

For any outcomes and where applicable, we carried out a sensitivity
analyses to evaluate the e ect of trial quality by analysing
separately trials with and without adequate randomisation and
concealment of treatment allocation, which was possible in a small
number of analyses.

We conducted sensitivity analysis for the only cross-over trial
(Lundqvist 2010). We also conducted sensitivity analyses for
outcomes including data from  Prokopenko 2019, where we
converted the data from medians and 95% CIs to means and SDs,
as reported in Data extraction and management.

We did not conduct sensitivity analyses, as per the protocol, for
trials with and without intention-to-treat analyses or for trials with
follow-up periods of less than six months, six to 12 months, and
more than 12 months' duration. See Di erences between protocol
and review.

Summary of findings and assessment of the certainty of the
evidence

We used the GRADE approach to assess the certainty of evidence
(Guyatt 2011). For assessments of the overall quality of evidence for
each outcome, we downgraded the evidence from 'high certainty'
by one level for serious (or by two for very serious) study limitations
in risk of bias, indirectness of evidence, serious inconsistency,
imprecision of e ect estimates, or potential publication bias.
We used the GRADE approach to interpret and communicate
findings (Santesso 2020; Schünemann 2013) and GRADEpro GDT
soPware (GRADEpro 2020) to import data from Review Manager
5 (Review Manager 2020) to create the  Summary of findings
1. This table provides outcome-specific information concerning
the magnitudes of e ects of the interventions examined, the
amount of available evidence, and the certainty of available
evidence (Schünemann 2021a) of the key outcomes of interest.
When selecting outcomes for the summary of findings table, we
included results for the primary outcome of BADL and secondary
outcomes of IADL, community integration and participation, and
key cognitive abilities (i.e. global cognitive function, attention,
memory, and executive function and subdomains), considering
which outcomes would be of most interest to occupational
therapists and their patients.

R E S U L T S

Description of studies

The original review (Ho mann 2010), included one trial (Carter
1983). We included an additional 23 trials in this update, bringing
the total trials included to 24. See  Characteristics of included
studies and Characteristics of excluded studies tables.

Results of the search

This search yielded 9384 records and 159 additional records from
other sources. APer removal of duplicates, we screened the titles
and abstracts of 7609 records, then retrieved and reviewed full texts
for 246 articles. We identified 36 full texts that met the inclusion
criteria that reported on 24 trials, three full texts that are ongoing
trials, and 14 full texts awaiting classification. We excluded 175
studies (193 full texts) that did not meet the inclusion criteria.
See Characteristics of excluded studies table. See Figure 1 for the
study flow diagram. We identified 36 additional trials that may
meet the criteria that are ongoing (one) or awaiting classification
(35). See Characteristics of ongoing studies and Characteristics of
studies awaiting classification tables.
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Figure 1.   Study flow diagram: original review with 2009–2021 update.
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Figure 1.   (Continued)

 
Included studies

We identified 24 trials involving 1205 participants (1142 analysed)
that met the inclusion criteria. Two trials had an eligible subsample
of participants with stroke (Akerlund 2013; Lundqvist 2010). The

authors of these studies provided the data for these subsamples
aPer correspondence with them and we included these data in the
analysis. Another author provided the means and SDs needed for
analysis aPer correspondence (Barker-Collo 2009).
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Twenty-two trials were parallel RCTs (Akerlund 2013; Barker-Collo
2009; Bo 2019; Carter 1983; Chen 2015; Cho 2015; Cho 2016; De
Luca 2018; Hasanzadeh Pashang 2020; Lin 2014; Maggio 2020;
Park 2015a; Prokopenko 2013; Prokopenko 2018; Prokopenko 2019;
Skidmore 2015a; Skidmore 2017; van de Ven 2017; Walker 2012; Yeh
2019; Yoo 2015; Zuchella 2014). One was a cross-over RCT where
we used the follow-up data immediately postintervention for both
groups (at four weeks) rather than the latest follow-up time (of
20 weeks)   (Lundqvist 2010). One RCT was a two-by-two factorial
design where we only included data for two of the four groups
(the control group and the group who received the occupational
therapy relevant intervention) (Jiang 2016). Bo 2019  randomised
participants to four groups, two of which were ineligible for our
purposes: a physical exercise group and a combined physical
exercise and cognitive training.  Cho 2016  also included a group
receiving neurofeedback through electroencephalogram training,
which we considered an ineligible intervention. Therefore, we only
included data for two of the three groups (i.e. the group who
received the eligible occupational therapy intervention and the
control group). Prokopenko 2018 and Prokopenko 2019  included
two comparator groups, one a "passive" control group, the
other an "active" control group. We only included data for the
passive control group as it equated most to usual care of the
other comparators in other studies.  van de Ven 2017  had two
comparators, an active control of "mock training" using the same
online environment as the intervention with di erent tasks and a
waiting-list group. We used the data from the waiting-list control
group primarily because this had the most complete reporting
of data for use in analysis while being comparable to other
comparators and as the active control used the same intervention
soPware.

Sample characteristics

The trials were published between 1983 and 2020, and the study
duration (where reported) ranged from six weeks (Cho 2016), to 31
months (Akerlund 2013; Zuchella 2014). The sample sizes for the
participants with stroke and reported in this review ranged from 13
(Lundqvist 2010), to 100 (Jiang 2016), with 17 studies having fewer
than 50 participants. Four trials occurred in the Republic of Korea
(Cho 2015; Cho 2016; Park 2015a; Yoo 2015); four in China (Bo 2019;
Chen 2015; Jiang 2016; Lin 2014); three trials occurred in Italy (De
Luca 2018; Maggio 2020; Zuchella 2014), Russia (Prokopenko 2013;
Prokopenko 2018; Prokopenko 2019), and the USA (Carter 1983;
Skidmore 2015a; Skidmore 2017); two in Sweden (Akerlund 2013;
Lundqvist 2010); and one occurred in each of: Iran (Hasanzadeh
Pashang 2020), New Zealand (Barker-Collo 2009), Taiwan (Yeh
2019), the Netherlands (van de Ven 2017), and the UK (Walker
2012). All but one full text (Li 2016 from  Chen 2015  study) were
published in English. We partially translated sections of Li 2016
for additional data extraction. Additional data for participants with
stroke were requested from and provided by Akerlund 2013, Barker-
Collo 2009,  and  Lundqvist 2010. Additional data were obtained
from trial registry entries for Skidmore 2015a and Skidmore 2017.
Additional data were requested from but not provided by  De
Luca 2018, Prokopenko 2013, Yoo 2015, and Zuchella 2014. Details
of each of the studies are summarised in the  Characteristics
of included studies  table.  Table 4  provides a summary of key
participant and intervention characteristics.

Participants

Twenty studies reported mean ages, ranging from 43 years
in Lundqvist 2010 to 74 years in Carter 1983; four included studies
reported median ages, which ranged from 59.5 years for the
intervention group in Prokopenko 2018 to 81 years in the control
group in Walker 2012.

Across all studies, most participants were patients of a hospital
or rehabilitation centre. Some studies did not clearly report
the duration of time since stroke onset. Recruitment periods or
reported duration ranged from within two weeks up to eight years
of stroke onset. Nine trials recruited inpatients within one to three
months since stroke onset: Carter 1983 (mean time from admission
approximately five days; it was not clear if this was five days
aPer stroke onset);  Prokopenko 2013  (participants approached
within two weeks of onset); Barker-Collo 2009 (mean onset of 18.5
days); Skidmore 2015a (approximate mean time since onset of 17 in
the intervention group and 18 days in the control group); Skidmore
2017 (16.20 in the intervention group and 22.36 days in the control
group);  Walker 2012  (median time since onset of 26 and in the
intervention group and 22 days in the control group);  Zuchella
2014 (eligibility criteria of stroke within previous four weeks); Park
2015a (1.5 months for the intervention group and 1.8 months for
the control group); and Chen 2015 (eligibility criteria of time since
onset of less than three months). Jiang 2016 recruited inpatients
or outpatients with mean time since onset of 44.22 days in the
intervention group and 42.76 days in the control group (Yang
2014). Cho 2015 and Cho 2016 recruited hospitalised patients with
stroke onset within three months to one year. De Luca 2018 enrolled
participants who were within three to six months from the acute
event.  Yeh 2019  recruited "stroke survivors" from rehabilitation
units whose stroke occurred at least six months before enrolment
(mean onset of 47.8 months for intervention group and 94.43
months for the control group). One trial recruited inpatients with
an approximate time since stroke onset of 12 months for the
intervention group and 11 months for the control group (Yoo 2015).
Three trials recruited outpatients only: Akerlund 2013 (time since
stroke onset approximately 30 in the intervention group and 28
weeks in the control group), Bo 2019 (eligibility criterion of less than
six months poststroke), and  Lundqvist 2010  (eligibility criterion
of time since stroke one year or longer with mean onset of 51
months). van de Ven 2017 recruited community-based participants
within three months to five years (mean durations of 28 to 29
months) aPer stroke from rehabilitation centres and departments
of hospitals; some were still outpatients receiving rehabilitation.
Five trials were unclear as to whether participants were inpatients
or outpatients:  Hasanzadeh Pashang 2020,  whose participants
were patients of a rehabilitation clinic with duration since stroke
of 11.9 months in the intervention group and 20.3 months in the
control group; Lin 2014, whose participants were people attending
a rehabilitation hospital within six to 10 months' poststroke, with
a mean of about 7.5 months; Maggio 2020, who recruited people
attending a neurorehabilitation unit who were in the chronic phase
(i.e. between six and 12 months aPer the event with a mean of six
months); Prokopenko 2018, who recruited people up to six months
aPer stroke; and  Prokopenko 2019,  who recruited people in the
"early and late recovery period".

Many trials reported exclusion criteria related to language,
comprehension or communication impairments, or issues, such
as aphasia or speaking a language other than that of the
country (Akerlund 2013; Barker-Collo 2009; Cho 2015; Hasanzadeh
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Pashang 2020; Park 2015a; Prokopenko 2013; Prokopenko 2018;
Prokopenko 2019; Skidmore 2015a; Skidmore 2017; van de Ven
2017; Walker 2012; Zuchella 2014). Many also excluded people
due to significant other health conditions that could impact
participation, particularly mental disorders including depression
and dementia (Akerlund 2013; Chen 2015; De Luca 2018; Jiang 2016;
Lin 2014; Maggio 2020; Lundqvist 2010; Skidmore 2015a; Skidmore
2017; van de Ven 2017; Walker 2012; Zuchella 2014). Some trials
excluded people with severe or extensive cognitive impairment that
would a ect participation (e.g. Barker-Collo 2009 and Prokopenko
2013 (less than 20 on the Mini-mental Status Examination (MMSE))
(Folstein 1975), Skidmore 2015a (Quick Executive Interview score
of 3 or less,  Royall 1992),  van de Ven 2017  (Telephone Interview
Cognitive Status (TICS) score less than 26), or low intelligence
quotient (e.g. Lundqvist 2010 (70 or less based on Wechsler Adult
Intelligence Scale (WAIS III)) (Wechsler 1997) and Zuchella 2014 (less
than 70, not specified) and  Prokopenko 2018  and  Prokopenko
2019  (not specified)). Some specifically excluded people with
perceptual impairments or motor impairments that would a ect
participation, such as neglect (van de Ven 2017), motor deficits or
unsafe for physical activity (Bo 2019), spasticity (De Luca 2018),
unable to use a controller (Lundqvist 2010; Park 2015a; Zuchella
2014), inability to walk with or without assistive devices (Yeh 2019),
or poor sitting tolerance (Walker 2012). Some excluded people
with hearing or vision impairments that may have impacted on
participation (e.g. De Luca 2018; Hasanzadeh Pashang 2020; Jiang
2016; Maggio 2020; Prokopenko 2018; Prokopenko 2019; van de
Ven 2017; Zuchella 2014). Some excluded people who had received
similar interventions within the past year (e.g. Cho 2015; Cho 2016),
and one if participants had "computer fear" (van de Ven 2017).

Interventions

Table 5  provides a list of the interventions classified by type of
occupational therapy approach. Each intervention is described
in more detail in the  Characteristics of included studies  table
and Table 6 according to the TIDieR checklist (Ho mann 2014).

The main component of the eligible occupational therapy
intervention in 17 trials was computer-based training soPware for
a cognitive remediation approach: RehaCom in  Cho 2015,  Cho
2016,  Jiang 2016,  Lin 2014,  and  Yoo 2015; KrasSMU complex of
neuropsychological programs in  Prokopenko 2013,  Prokopenko
2018, and Prokopenko 2019; BrainHQ in Chen 2015 and Yeh 2019;
Cogmed QM in  Akerlund 2013  and  Lundqvist 2010; COGPACK
programme in  Bo 2019; ERICA in  De Luca 2018; CoTras in  Park
2015a; BrainGymmer in  van de Ven 2017;  and two programs
in  Zuchella 2014, including books and CD-ROMs (Gollin 2011;
Powell 2009). Many of these are commercially available. Many
programs were provided in languages other than English, rather
of the country where the research was conducted (i.e. Korean,
Chinese, Russian, or Italian). See  Characteristics of included
studies table for details. Three interventions used pen-and-paper
tasks for cognitive remediation: Barker-Collo 2009 used "Attention
Processing Training (APT)" with addition of distraction auditory
CDs, Carter 1983 used tasks from a workbook for "Thinking Skills"
training, and  Hasanzadeh Pashang 2020  used a workbook of
cognitive exercises rehabilitation. One trial that used computer-
based training preceded this with aerobic exercise training using
a progressive stationary bicycle, that we confirmed was delivered
by occupational therapists (Yeh 2019). Four approaches used
a compensatory and adaptive approach focusing on functional
activities skills training or environmental adaptation.  Skidmore

2015a  and  Skidmore 2017  used an individualised goal-directed
training approach called "strategy training" (Skidmore 2015a),
and "guided training" (Skidmore 2017); and Walker 2012 focused
specifically on retraining in the activity of dressing, based
on detailed cognitive and dressing assessment and using a
menu of evidence-based interventions. Maggio 2020  used Home
Automation (HA or Domotics) training in a "home automation"
room where technologies were available to provide an adjustable
environment including a kitchen and bathroom.

Not all trials reported the professional qualification of the
intervention providers. Many trial authors reported or confirmed
on contact that the interventions were or could be delivered
by occupational therapists (Akerlund 2013; Lundqvist 2010;
Prokopenko 2013; Skidmore 2015a; Skidmore 2017; Walker
2012; Yeh 2019). Other providers included physiotherapists
(Jiang 2016), psychologists (Lin 2014; Zuchella 2014), a
clinical neuropsychologist (Barker-Collo 2009), and "experienced
therapists with exercise physiology or clinical psychology
backgrounds" (Bo 2019). Others were reported as "trained
research assistants" (Carter 1983), "expert therapists" (Cho 2015;
Cho 2016), and a "trained cognitive therapist" (De Luca 2018).
See Characteristics of included studies table for details. Seven trials
did not specifically report the providers for their interventions
but used commercially available programs or workbooks for
occupational therapists' use (Chen 2015; Hasanzadeh Pashang
2020; Park 2015a; Yeh 2019; Yoo 2015), or included occupational
therapists in the research team (Maggio 2020; Park 2015a; Yoo
2015). We confirmed with author contact that occupational
therapists were, and could be, involved in delivery, as noted above
or the intervention was considered within occupational therapy
scope of practice, as defined in  Methods. See  Characteristics of
included studies table for details.

Twenty studies delivered interventions within a hospital ward,
rehabilitation unit or centre, or occupational therapy department
(Akerlund 2013; Bo 2019; Carter 1983; Chen 2015; Cho 2015; Cho
2016; Hasanzadeh Pashang 2020; Jiang 2016; Maggio 2020; Lin
2014; Lundqvist 2010; Park 2015a; Prokopenko 2013; Prokopenko
2018; Prokopenko 2019; Skidmore 2015a; Walker 2012; Yeh 2019;
Yoo 2015; Zuchella 2014). Two studies delivered interventions
in hospital and at home aPer discharge (Barker-Collo 2009;
Skidmore 2017). Interventions were predominantly provided
individually using face-to-face or computer-based training modes,
or both.  Barker-Collo 2009,  Carter 1983,  Chen 2015,  De
Luca 2018,  Lin 2014,  Skidmore 2015a,  Skidmore 2017,  Walker
2012,  and  Yeh 2019  provided their interventions individually
and face-to-face. Akerlund 2013 reported that intervention group
participants worked "… individually and independently using
the online soPware"; the participants in  Jiang 2016  received
supervision, guidance, or reminders; while the participants
in Prokopenko 2013, Prokopenko 2018, and Zuchella 2014 received
individual training or supervision using the computer programs.
Intervention group participants in  Lundqvist 2010  performed
their working memory training program "in pairs in a separate
quiet room … in the presence of one of three certified
coaches who provided special feedback once a week".  Bo 2019,
delivered face-to-face  computer training in a group setting (up
to 20 participants). Hasanzadeh Pashang 2020 delivered cognitive
rehabilitation in groups of two to 10 participants. The home
automation training in Maggio 2020 was face-to-face in a group of
three to five participants. The intervention in van de Ven 2017 was

Occupational therapy for cognitive impairment in stroke patients (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

17



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

primarily delivered in participants' homes, supervised remotely,
and monitored by telephone and email. Cho 2015, Cho 2016, Park
2015a,  Prokopenko 2019,  and  Yoo 2015  did not report mode of
delivery, but it appeared to be individual computer-based delivery.

Dose and scheduling of the interventions

Duration of the interventions ranged from 10 days (Prokopenko
2018; Prokopenko 2019), or two weeks (Prokopenko 2013;
Skidmore 2017), to 12 to 18 weeks (Yeh 2019).  Carter 1983 delivered
the intervention for a mean of three to four weeks. Four
interventions were delivered for four weeks (Barker-Collo 2009;
Chen 2015; Park 2015a; Zuchella 2014), three interventions for five
weeks (Akerlund 2013; Lundqvist 2010; Yoo 2015), four for six weeks
(Cho 2015; Cho 2016; Walker 2012), three for eight weeks (De Luca
2018; Hasanzadeh Pashang 2020; Maggio 2020), one for 10 weeks
(Lin 2014), and three for 12 weeks (Bo 2019; Jiang 2016, van de Ven
2017). Skidmore 2015a provided the intervention for the duration
of inpatient rehabilitation, which was not reported. The scheduling
(frequency) of intervention delivery ranged from two to three days
per week (Yeh 2019), and three days per week (Carter 1983; De Luca
2018; Walker 2012), to seven days per week(Prokopenko 2013), with
most reporting that sessions occurred five days per week (Akerlund
2013; Barker-Collo 2009; Chen 2015; Cho 2015; Cho 2016; Jiang
2016; Lundqvist 2010; Park 2015a; Skidmore 2015a; Skidmore 2017;
van de Ven 2017; Yoo 2015). Participants in the Zuchella 2014 trial
received four sessions per week. Intervention sessions ranged in
duration from 30 minutes (Chen 2015; Cho 2015; Cho 2016; Jiang
2016; Park 2015a; Prokopenko 2013; van de Ven 2017; Yoo 2015),
30 to 45 minutes (Akerlund 2013; Carter 1983), 45 minutes (De
Luca 2018; Skidmore 2015a; Skidmore 2017), 45 to 60 minutes
(Lundqvist 2010), to one hour (Barker-Collo 2009; Lin 2014; Yeh
2019; Zuchella 2014). Walker 2012 did not report session length for
the intervention, but we assumed it to be a minimum of 15 minutes
(due to an eligibility criterion of being able to tolerate sitting in a
chair for this time period).

The total dose possible of an intervention provided ranged from
a possible minimum of five hours (Prokopenko 2018; Prokopenko
2019), to a possible maximum of 60 hours (Lin 2014), with a mean
total dose possible (excluding Skidmore 2015a and Walker 2012)
of 19 hours. Other low-dose interventions were six to seven hours
(Prokopenko 2013; Prokopenko 2013; Prokopenko 2018), seven
hours 30 minutes (Skidmore 2017), and eight hours (Carter 1983;
Hasanzadeh Pashang 2020). Seven studies provided a maximum
dose possible of between 10 and 18 total hours of intervention
(Chen 2015; Cho 2015; Cho 2016; De Luca 2018; Park 2015a; Yoo
2015; Zuchella 2014). The dose in Akerlund 2013 ranged from 12.5 to
18.75 hours, 20 hours in Barker-Collo 2009, 24 hours in Maggio 2020,
25 hours in Lundqvist 2010, 29 hours in van de Ven 2017, 30 hours
in Jiang 2016, and 3.75 hours per week for the duration of inpatient
therapy in Skidmore 2015a.

Comparison interventions or controls

Most trials compared the experimental intervention with a standard
care control group (considered to be similar to usual poststroke
rehabilitation or occupational therapy available at that site) or
attention control (Akerlund 2013; Barker-Collo 2009; Carter 1983;
Chen 2015; Cho 2015; Cho 2015; De Luca 2018; Jiang 2016; Lin 2014;
Maggio 2020; Park 2015a; Prokopenko 2013; Yoo 2015; Zuchella
2014). Bo 2019 compared the intervention to usual care plus 45-
minute video documentaries to provide a similar dose. Some trials
compared the intervention to an attention control group (written

material with guidance in Skidmore 2015a, and a functional group
in Walker 2012), and one to direct skill training (Skidmore 2017),
all of which were comparable to usual occupational therapy
care.  Lundqvist 2010  was a cross-over trial where the control
group received no training during the intervention period. In Yeh
2019, the control group received an "active" control of non-aerobic
exercise training and "unstructured mental activities". Prokopenko
2018  and  Prokopenko 2019  had two comparator groups, one
a "passive" control of usual motor rehabilitation, the other an
"active" control of distracting or entertaining computer games. For
these two studies, we compared the intervention of interest to
the passive control group. van de Ven 2017 had two comparators,
an active control of "mock training" using the same online
environment as the intervention with di erent tasks and a waiting
list group. For this trial, we compared the intervention to the
waiting-list control group because this had the most complete
reporting of data for use in analysis while being comparable
to other comparators and as the active control used the same
intervention soPware. In some instances, for this trial, only the
data for the active control group was reported, so we then
compared the intervention to the active control group and noted
this accordingly. We considered the comparators in terms of
inactive versus active interventions and given that the active
interventions in the particular included studies were comparable
to usual care, we primarily compared the interventions to inactive
control interventions.

More details of the comparison interventions, where provided,
are included within the  Characteristics of included studies  table
according to the TIDieR checklist (Ho mann 2014).

Outcomes

The studies used a range of measures for outcomes of interest
in this review.  Table 1  lists the measures used in each study
classified under the outcomes of interest, according to the key
aspect measured by the tool. Table 2 lists the measures grouped by
outcome, domain, and subdomain, where applicable. Eight trials
measured and reported the primary outcome of BADL. The FIM
(Stineman 1996) was the most commonly used ADL measure, used
in six studies (Cho 2016; Jiang 2016; Skidmore 2015a; Skidmore
2017; Yoo 2015; Zuchella 2014). De Luca 2018 reportedly measured
ADL and IADL, but did not report the data for these outcomes.
One study measured IADL and ADL, but provided no description
of the scales   (Maggio 2020).  Prokopenko 2013,  Prokopenko
2018,  and  Prokopenko 2019  used an 'IADL scale' to measure
"functional state" with minimal description of the items and scales,
except that it measured "independent walking, feeding, travelling,
carrying out hygienic procedures, shopping etc" (Prokopenko
2013), so an apparent mix of BADL and IADL. Akerlund 2013 used
the Assessment of Motor and Process Skills (AMPS).  van de
Ven 2017  measured IADL using Lawton & Brody Instrumental
Activities of Daily Living scale (Lawton 1988). Two studies measured
community integration and participation; Yeh 2019 using the CIQ
(Willer 1994), and  van de Ven 2017  using the Utrecht Scale for
Evaluation of Rehabilitation-Participation (USER-P) (Restriction
subscale) (van der Zee 2010; van der Zee 2013).

Studies measured global cognitive function, both performance
and self-report, with a variety of instruments, including the MoCA
(Nasreddine 2005), used in seven studies (Chen 2015; Jiang 2016;
Maggio 2020; Prokopenko 2013; Prokopenko 2018; Prokopenko
2019; Yeh 2019), and the MMSE (Folstein 1975), used in six
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studies (De Luca 2018; Jiang 2016; Prokopenko 2013; Prokopenko
2018; Prokopenko 2019; Zuchella 2014), to assess performance,
and the Cognitive Failures Questionnaire (CFQ) (Broadbent 1982),
used in two studies (Barker-Collo 2009; van de Ven 2017), to
measure self-reported global cognitive function. Thirteen trials
reported attention (Barker-Collo 2009; Bo 2019; Cho 2015; De
Luca 2018; Hasanzadeh Pashang 2020; Lin 2014; Prokopenko 2013;
Prokopenko 2018; Prokopenko 2019; Skidmore 2015a; van de
Ven 2017; Yoo 2015; Zuchella 2014). Eleven studies specifically
measured memory, including working memory and memory span
(Akerlund 2013; Bo 2019; Barker-Collo 2009; Cho 2015; De Luca
2018; Lin 2014; Lundqvist 2010; van de Ven 2017; Yeh 2019; Yoo 2015;
Zuchella 2014), by a variety of instruments, most commonly the
Digit Span tests from the WAIS-III Neuropsychological Instrument
(WAIS-III NI) (Wechsler 1997). Thirteen studies measured executive
function, globally or specifically, by a variety of measures, most
commonly  the FAB (Appollonio 2005; Dubois 2000), in five studies
(Maggio 2020; Prokopenko 2013; Prokopenko 2018; Prokopenko
2019; Zuchella 2014), and Raven's Colored Progressive Matrices 47
(PM47) (Basso 1987), in three studies (De Luca 2018; van de Ven
2017; Zuchella 2014).

Regarding the timing of outcome measurement, 16 studies
measured outcomes immediately aPer, or close to, the end of
delivery of the intervention without any further follow-up points
(Carter 1983; Chen 2015; Cho 2015; Cho 2016; De Luca 2018;
Jiang 2016; Lin 2014; Maggio 2020; Park 2015a; Prokopenko 2013;
Prokopenko 2018; Prokopenko 2019; Walker 2012; Yeh 2019; Yoo
2015; Zuchella 2014). Akerlund 2013 also completed a three-month
follow-up;  Barker-Collo 2009  and  Bo 2019  a six-month follow-
up;  Hasanzadeh Pashang 2020  a six-week follow-up;  Lundqvist
2010  a five-month follow-up;  Skidmore 2015a  a three- and six-
month follow-up from admission; Skidmore 2017 a three-, six-, and
12-month follow-up; and van de Ven 2017 a four-week follow-up
aPer the end of the intervention (i.e. at 16 weeks).

Excluded studies

We excluded trials from this review if the intervention did not
address cognitive impairments of people following stroke; if the
trials were not RCTs or quasi-randomised or randomised cross-
over trials; if the studies were conducted with mixed aetiology
groups and the participants with stroke were fewer than 50%
of the participants or the data were not separately available for
participants with stroke; or the intervention in the trial could not
have been carried out or supervised by an occupational therapist.

We also excluded studies if the focus was on interventions
for perceptual impairments or apraxia without also including
interventions for cognitive impairments and if the intervention was
a virtual reality intervention, as this is now covered by another
Cochrane Review (Laver 2017). Studies listed in the Characteristics
of excluded studies  table are those that appeared to be relevant
and focused on interventions for people with cognitive impairment
aPer stroke, but to the best of our knowledge were not or could
not be delivered by occupational therapists, did not focus on
cognitive rehabilitation, or otherwise meet the eligibility criteria.
The most common exclusion reasons were that not all participants
had cognitive impairment or confirmed cognitive impairment (57
studies) and the intervention was ineligible as an occupational
therapy intervention (51 studies).

Studies awaiting classification

Forty-five studies are awaiting classification (see Characteristics of
studies awaiting classification table).

Ongoing studies

Four studies are ongoing (see  Characteristics of ongoing
studies table).

Risk of bias in included studies

Individual items for the risk of bias of included studies can be found
in  Figure 2  and Figure 3. In terms of minimising risk of bias, the
studies were strongest in random sequence generation (selection
bias) and management of incomplete outcome data (detection
bias). The studies were weakest in blinding of participants
and personnel for intervention delivery (performance bias) and
allocation concealment (selection bias). No study was rated as
low bias across all domains. Neither  Skidmore 2017  nor  Walker
2012 blinded participants, but were low risk in all other domains.
Sixteen studies reported adequate random sequence generation
(selection bias), with the rest unclear. Five studies reported low-
risk procedures for allocation concealment, but it was unclear in
the remainder. All studies were at high risk of performance bias,
except van de Ven 2017, which was unclear. Twelve studies were at
low risk for detection bias, two at high risk, and 10 were unclear.
Management of incomplete data (attrition bias) was low risk in 10
studies, high risk in two, and unclear in the rest. Selective outcome
reporting (reporting bias) was high risk in two studies and low risk
in the remainder.
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

Random sequence generation (selection bias)
Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias): All outcomes
Blinding of outcome assessment (detection bias): All outcomes

Incomplete outcome data (attrition bias): All outcomes
Selective reporting (reporting bias)

Other bias
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Akerlund 2013 + ? - - ? + +
Barker-Collo 2009 + + - + ? + +

Bo 2019 + + - + - + +
Carter 1983 ? ? - - + - +
Chen 2015 + ? - ? ? + +
Cho 2015 ? ? - + ? + +
Cho 2016 ? ? - ? ? + +

De Luca 2018 ? ? - ? ? - +
Hasanzadeh Pashang 2020 ? ? - ? ? + +

Jiang 2016 + + - + - + +
Lin 2014 + ? - + ? + +

Lundqvist 2010 + ? - ? + + +
Maggio 2020 + ? - ? + + +

Park 2015a + ? - ? ? + +
Prokopenko 2013 ? ? - + + + +
Prokopenko 2018 + ? - ? ? + +
Prokopenko 2019 ? ? - ? ? + +

Skidmore 2015a + ? - + + + +
Skidmore 2017 + + - + + + +

van de Ven 2017 + ? ? + + + +
Walker 2012 + + - + + + +

Yeh 2019 + ? - + + + +
Yoo 2015 ? ? - ? ? + +
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Figure 3.   (Continued)

Yeh 2019 + ? - + + + +
Yoo 2015 ? ? - ? ? + +

Zuchella 2014 + ? - + + + +

 
Allocation

Eight studies were assessed at unclear risk of bias for random
sequence generation (Carter 1983; Cho 2015; Cho 2016; De Luca
2018; Hasanzadeh Pashang 2020; Prokopenko 2013; Prokopenko
2019; Yoo 2015),  some did not state the method, and others did
not provide su icient detail (e.g. "method of letters"; Prokopenko
2013). The remainder of the studies were at low risk, using methods
such as online randomisation services, drawing of lots, random
number generator soPware, or a random numbers table. Only five
of the studies reported adequate allocation concealment using
Internet services or an independent researcher or the research co-
ordinator having sole access (Barker-Collo 2009; Bo 2019; Jiang
2016; Skidmore 2017; Walker 2012). The remaining studies were
assessed as unclear risk due to inadequate reporting.

Blinding

Twenty-three studies (all except van de Ven 2017) were at high risk
of performance bias since none were able to blind the participants
to group allocation. In van de Ven 2017, there was blinding of the
participants of the intervention and active control groups, but the
participants of the waiting-list group would not have been blinded
and the person administering the computer tasks and training
instructions was not blind to training allocation, so we rated this as
unclear.

Twelve studies were at low risk of detection bias. Eleven of these
were assessed as low risk because the outcome measurement
was conducted by trained assessors blinded to randomisation
(Barker-Collo 2009; Bo 2019;    Jiang 2016; Lin 2014; Prokopenko
2013; Skidmore 2015a; Skidmore 2017; van de Ven 2017; Walker
2012; Yeh 2019; Zuchella 2014). Cho 2015 was at low risk as they
used a computerised test to assess outcomes, providing a level of
objective assessment. Two studies were at high risk (Akerlund 2013;
Carter 1983), and the 10 remaining studies were at unclear risk due
to no or unclear reporting of this criterion.

Incomplete outcome data

Ten studies were at low risk for attrition bias by adequately
managing and reporting incomplete data or reporting about
attrition (Carter 1983; Lundqvist 2010; Maggio 2020; Prokopenko
2013; Skidmore 2015a; Skidmore 2017; van de Ven 2017; Walker
2012; Yeh 2019; Zuchella 2014). Two studies were at high risk: one
due to a high percentage loss to follow-up (Bo 2019), and the other
due to inadequate management of participants lost to follow-up in
the analysis (Jiang 2016). The remaining 12 studies were at unclear
risk due to inadequate or unclear reporting.

Selective reporting

Two studies were at high risk of bias for selective reporting,
for example, because of discrepancies between the method and
results in reporting outcomes (Carter 1983; De Luca 2018). The
remainder were at low risk.

Other potential sources of bias

All studies were at low risk of bias from other potential sources.

E;ects of interventions

See: Summary of findings 1 Occupational therapy compared to
usual care for people with stroke with cognitive impairment

We assessed the e ect of interventions for each outcome
immediately aPer treatment and at follow-up, where this occurred.
The included studies used a range of relevant outcome measures,
some measuring the primary outcome (BADL), some measuring
one or more of the secondary outcomes, and some assessing
both. The measures we chose for the analysis of intervention
e ects on ADL and cognitive outcomes are listed by study in Table
1 and Table 2. See Table 1 for the outcome measures categorised
by outcome and  Table 2  for the outcome measures used listed
by outcome, domain, and subdomains of the measure. For the
purposes of meta-analyses, we used the data from the passive
control groups in  Prokopenko 2018  and  Prokopenko 2019,  and
from the waiting-list control group in  van de Ven 2017  where
possible and used the active control when only those data were
reported. Where Prokopenko 2019 was included in the analyses, we
conducted sensitivity analyses with it removed as we are cautious
about conversion of reported CIs of the medians to obtain the SDs of
the mean. We also conducted sensitivity analyses where Lundqvist
2010, the only cross-over trial, was included in meta-analyses to
see the e ect of its removal. For sensitivity analyses to evaluate the
e ect of trial quality by analysing separately trials with and without
adequate randomisation and concealment of treatment allocation,
no studies were at high risk for these domains, only low or unclear,
so the sensitivity analyses e ectively examined low versus unclear
or low versus unclear and low risk.

See Summary of findings 1 for a summary of results for the primary
outcome of BADL and for other key secondary outcomes.

Activities of daily living

Eight trials reported on BADL (Carter 1983; Cho 2016; Jiang 2016;
Skidmore 2015a; Skidmore 2017; Walker 2012; Yoo 2015; Zuchella
2014), and five trials on IADL or a combination of both BADL
and IADL (Akerlund 2013; Prokopenko 2013; Prokopenko 2018;
Prokopenko 2019; van de Ven 2017).  Maggio 2020  reportedly
measured ADL and IADL but provided no description of the items
included in the two scales, so we could not classify these results
under either BADL or IADL. De Luca 2018 reportedly measured ADL
and IADL, but did not report the data for these outcomes and this
was not provided on contact with the authors.

Basic activities of daily living (primary outcome)

Eight trials reported on BADL or an aspect of BADL that we
could ascertain from scale descriptions (Carter 1983; Cho 2016;
Jiang 2016; Skidmore 2015a; Skidmore 2017; Walker 2012; Yoo
2015; Zuchella 2014). Five of these used a cognitive remediation
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approach (Carter 1983; Cho 2016; Jiang 2016; Yoo 2015; Zuchella
2014), and three used a compensatory and adaptive approach
(Skidmore 2015a; Skidmore 2017; Walker 2012). Six studies used the
FIM (Cho 2016; Jiang 2016; Skidmore 2015a; Skidmore 2017; Yoo
2015; Zuchella 2014).

E;ects immediately aKer intervention

We pooled the postintervention data (12 weeks or less) for the
studies that used the FIM and found evidence of a small e ect
with an MD of 2.20   in favour of the intervention (95% CI 0.17 to

4.22; P = 0.03, I2 = 0%; 6 studies, 336 participants; low-certainty
evidence;  Analysis 1.1). Therefore, on average, at completion of
the intervention, BADL improved by 2.2 points on the FIM scale
that ranges from 18 (total assist) to 126 (complete independence).
This could be considered a clinically unimportant gain as the
minimal clinically important di erence (MCID) for the FIM has
been established as 22 points for people with stroke (Beninato
2006). We downgraded the strength of the evidence due to serious
concerns about risk of bias and imprecision. We conducted a post-
hoc subgroup analysis of the six studies by type of intervention (i.e.
cognitive remediation or compensatory and adaptive) and found
no di erence between the groups by type of intervention (P = 0.80).
We conducted a sensitivity analysis, as planned, of studies only with
low risk of randomisation bias for random sequence generation and
allocation concealment (Jiang 2016; Skidmore 2017), and found
insu icient evidence of an e ect (MD 2.04, 95% CI −0.12 to 4.19; P =

0.06, I2 = 0%; 2 studies, 143 participants; Analysis 1.2).

We did not pool the two remaining studies that measured
ADL:  Carter 1983  used the BI but only reported change scores
and Walker 2012 used the Nottingham Stroke Dressing Assessment
(NSDA), which measures one aspect of BADL (i.e. dressing) and
only reported mean change and SD from baseline scores. Carter
1983 was the only trial included in the 2010 version of this review
(Ho mann 2010).  Ho mann 2010  reported an MD of 10.71 (95%
CI −2.41 to 23.83) for the 28 participants, indicating insu icient
evidence of an e ect of improvement in ADL. Walker 2012 reported
that both treatment groups showed significant improvements in
dressing ability (improvements of 31% for the intervention group
and 22% for the control group on the NSDA), but the groups did not
di er significantly.

E;ects on follow-up aKer intervention

Two studies measured BADL at follow-up points beyond the
intervention.  Skidmore 2015a  and  Skidmore 2017  followed up
participants at three and six months aPer study admission,
and  Skidmore 2017  also followed participants up at 12 months.
Both  Skidmore 2015a  and  Skidmore 2017  used the FIM, so
we pooled the results for three and six months. At the three-
month follow-up, there was insu icient evidence of an e ect

(MD 10.00, 95% CI −0.54 to 20.55; P = 0.06, I2 = 53%; 2 studies,
73 participants;  low-certainty evidence;  Analysis 1.3) (Skidmore
2015a; Skidmore 2017). At six months, there was some evidence of

an e ect with an MD of 11.38 (95% CI 1.62 to 21.14; P = 0.02, I2 = 12%;
2 studies, 73 participants; low-certainty evidence;  Analysis 1.3)
(Skidmore 2015a; Skidmore 2017). We downgraded the strength of
the evidence due to concerns about risk of bias and imprecision.
This MD does not reach the FIM MCID of 22 points (Beninato
2006). At the 12-month follow-up,  Skidmore 2017  reported a
moderate e ect size estimate for the between-group di erence in

change scores from baseline to 12 months (Cohen d = 0.53) for 43
participants.

Other activities of daily living/instrumental activities of daily
living outcomes (secondary outcomes)

Six trials reported other measures of ADL/IADL (Akerlund 2013;
Maggio 2020; Prokopenko 2013; Prokopenko 2018; Prokopenko
2019; van de Ven 2017). Maggio 2020 used an 'ADL scale' and an
'IADL scale', but provided no description of the items and range
of the scales. Maggio 2020 reported that an analysis of covariance
of group di erences was not possible for e ects on the ADL scale.
They found evidence of an e ect on the IADL scale (P < 0.001). van
de Ven 2017  also measured IADL using the self-report Lawton
& Brodie Instrumental Activities of Daily Living scale. We pooled
these two studies that appeared to measure IADL alone, reversing
the scores for  van de Ven 2017  as they reported lower scores
indicated better performance on the scale. We found evidence of
an e ect but with substantial heterogeneity (SMD 0.94, 95% CI

0.41 to 1.47; P = 0.0005, I2 = 98%; 2 studies, 88 participants; very
low-certainty evidence; Analysis 2.1). When we applied a random-
e ects model, the heterogeneity was the same. We downgraded the
strength of the evidence due to serious concerns with rating of bias,
inconsistency, and imprecision.

Prokopenko 2018  and  Prokopenko 2019  measured "functional
state" using the 'IADL scale' measuring "independent walking,
feeding, travelling, carrying out hygienic procedures, shopping
etc" (Prokopenko 2013), which is broader than the IADL alone. The
score range of the IADL scale was not described. We pooled the data
for the three Prokopenko studies postintervention (eight weeks or
less) and found evidence of an e ect with an MD of 2.61  in favour of

the intervention (95% CI 0.10 to 5.12; P = 0.04, I2 = 0%; 3 studies, 111
participants; very low-certainty evidence; Analysis 2.2). Sensitivity
analysis with  Prokopenko 2019  removed had little e ect on the
MD. We downgraded the evidence to very low certainty due to very
serious concerns about risk of bias and serious concerns about
imprecision.

Akerlund 2013 used the AMPS. For the subsample of people with
stroke, there were no between-group di erences on the AMPS
motor scores at either six-week (P = 0.784) or three-month (P =
0.117) follow-up. There were also no between-group di erences on
the AMPS process scores at either six-week (P = 0.366) or three-
month (P = 0.920) follow-up (data and analysis provided by the
authors).

Barker-Collo 2009 used the modified Rankin Scale (Bamford 1989),
a single-item subjective global disability scale (rated from 0 to
6) oPen used in stroke trials, and although it is based on the
person's dependence or otherwise in activity is not necessarily a
measure of BADL or IADL (Uyttenboogaart 2007). They reported
mean between-group di erence in the change at six-month follow-
up (MD −0.29, 95% CI −0.75 to 0.17; P = 0.261) and provided data for
immediately aPer the intervention (five weeks) (MD 1.94 (SD 1.29)
for intervention group and MD 1.97 (SD 1.24) for the control group).

Community integration (secondary outcome)

Yeh 2019  used the 15-item CIQ (range 0 to 25), a self- or
carer-reported questionnaire used to measure participation in
home, social, and productive activities, a mixture of IADL and
participation activities. Higher scores indicate better functioning
(Hirsh 2011).  van de Ven 2017  used the Restriction subscale of
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the USER-P as a measure of societal participation, which is also
a measure of perceived restriction in a range of home, social,
and productive activities. Higher scores (range 0 to 100) indicate
better function. We pooled the results of these two measures for
immediately aPer the intervention and found insu icient evidence

of an e ect (SMD 0.09, 95% CI −0.35 to 0.54; P = 0.68, I2 = 0%; 2
studies, 78 participants; low-certainty evidence; Analysis 3.1).

Global cognitive function (secondary outcome)

Thirteen trials reported global cognitive function (Akerlund 2013;
Barker-Collo 2009; Chen 2015; De Luca 2018; Jiang 2016; Maggio
2020; Park 2015a; Prokopenko 2013; Prokopenko 2018; Prokopenko
2019; van de Ven 2017; Yeh 2019; Zuchella 2014). All used a
cognitive remediation approach except Maggio 2020, which used
a compensatory and adaptive approach.  Yeh 2019  combined
a cognitive remediation approach with sequential exercise. All
except Barker-Collo 2009  and  van de Ven 2017, which measured
self-reported global cognitive function, used a performance
measure that provided a total score across a range of cognitive
domains. Some studies used two measures of global cognitive
function, so we chose one per study for analysis, choosing the
one most commonly used across other studies. The majority
of these measured e ects postintervention (18 weeks or less)
with two studies also following up participants beyond the
intervention:  Akerlund 2013  at three months and  van de Ven
2017  four weeks aPer the intervention (i.e. at 16 weeks). Barker-
Collo 2009 only followed up on this outcome at six months.

Global cognitive functional performance

E;ects immediately aKer intervention

We pooled 11 studies reporting global cognitive functional
performance outcomes (542 participants): data from the MoCA
from  Chen 2015,  Jiang 2016,  Maggio 2020,  Prokopenko
2013, Prokopenko 2018, Prokopenko 2019, and Yeh 2019; the MMSE
from  De Luca 2018  and  Zuchella 2014; the Barrow Neurological
Institute Screen for Higher Cerebral Functions (BNIS) from Akerlund
2013;  and the Lowenstein Occupational Therapy Cognitive
Assessment (LOTCA) from  Park 2015a. For postintervention (18
weeks or less), there was evidence of an e ect in favour of the
intervention but with substantial heterogeneity (SMD 0.58, 95% CI

0.40 to 0.76; P < 0.00001, I2 = 78%; 11 studies, 542 participants; very
low-certainty evidence; Analysis 4.1). We downgraded the strength
of the evidence due to very serious concerns about risk of bias and
serious concerns about inconsistency. When we applied a random-
e ects model, the heterogeneity was the same. Excluding the
studies by Chen 2015 and Park 2015a removed the heterogeneity
and the SMD decreased, with some evidence of an e ect (SMD 0.35,

95% CI 0.16 to 0.54; P = 0.0004, I2 = 0%; 9 studies, 432 participants;
low-certainty evidence; Analysis 4.2). We downgraded the strength
of the evidence due to serious concerns about risk of bias,
especially allocation concealment. We considered aspects of these
studies, such as chronicity of the stroke, age of participants, and
dose of the intervention, may have explained this heterogeneity
but found no apparent reason. Removal of  Prokopenko 2019  for
sensitivity analysis had little e ect on the results. To re-express
the SMD from the sensitivity analysis using a familiar instrument,
as recommended in Section 15.5.3.2 of the Cochrane Handbook
for Systematic Reviews of Interventions (Schünemann 2021b), we
chose the MoCA as it was used by seven studies in the analysis,
has established MCID values for people receiving rehabilitation for

stroke (Wu 2019), and has been used in a large observational cohort
study of participants poststroke (Fu 2017). Using the SD of 4.67
of the mean score on the MoCA scale (Beijing version) from the
cohort study of 1222 poststroke hospital patients (within 15 days to
one month aPer stroke in 14 hospitals in China) (Fu 2017), and the
SMD of 0.35 from the sensitivity analysis, the di erence between
groups equates to 1.63 points on the MoCA (95% CI 0.75 to 2.52).
Therefore, on average, participants who received the intervention
had improved global cognitive functional performance by 1.63
points on the MoCA scale. This di erence exceeds the anchor-based
MCID of the MoCA for stroke rehabilitation patients of 1.22 found
by Wu 2019, but not the distribution-based MCID of 2.15.

E;ects on follow-up aKer intervention

For the participants with stroke in  Akerlund 2013, there was a
significant di erence between the intervention and control groups
in the BNIS at three months' follow-up (P = 0.025) in favour of the
control group (analysis provided by authors).

Self-reported global cognitive function

Two studies measured self-reported global cognitive function
with the CFQ (Barker-Collo 2009; van de Ven 2017).  Barker-Collo
2009 measured this at six months and van de Ven 2017 measured
this postintervention at 12 weeks and four weeks later (at 16
weeks). As these were measured at di erent time points and
data were not available for the 16 weeks' follow-up for  van
de Ven 2017,  we did not pool these results. For self-reported
global cognitive function with the CFQ at six months' follow-
up,  Barker-Collo 2009  reported a non-significant between-group
change di erence (MD 6.14, 95% CI −0.50 to 12.78; P = 0.070). van
de Ven 2017 reported that both the intervention and active control
group "improved significantly over time" with P values less than
0.001 for both.

Orientation (secondary outcome)

One study reported orientation, using the subscale of the Wechsler
Memory Scale (Lin 2014). They reported only on within-group
di erences aPer computer-assisted cognitive training, finding no
significant di erences for the treatment group (mean 4.25 (SD
0.67)) and the control group (mean 4.14 (SD 0.63)).

Attention (secondary outcome)

Thirteen trials reported attention (Barker-Collo 2009; Bo 2019;
Cho 2015; De Luca 2018; Hasanzadeh Pashang 2020; Lin
2014; Prokopenko 2013; Prokopenko 2018; Prokopenko 2019;
Skidmore 2015a; van de Ven 2017; Yoo 2015; Zuchella 2014), all
except  Skidmore 2015a  using a cognitive remediation approach.
Ten trials measured sustained attention (Barker-Collo 2009; Cho
2015; Hasanzadeh Pashang 2020; Lin 2014; Prokopenko 2013;
Prokopenko 2018; Prokopenko 2019; van de Ven 2017; Yoo 2015;
Zuchella 2014). Some studies measured visual sustained attention,
some measured auditory sustained attention, and some measured
both. Four trials measured selective attention (Bo 2019; De
Luca 2018; Skidmore 2015a; Zuchella 2014). All of these studies
measured attention before and aPer intervention (up to 12 weeks)
with some also measuring it on follow-up: Barker-Collo 2009, Bo
2019, and Skidmore 2015a measured attention at six-month follow-
up;  Hasanzadeh Pashang 2020  also reported six-week follow-up
aPer the intervention (14 weeks); and  van de Ven 2017  reported
one-month follow-up (at 16 weeks). We pooled studies measuring
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the same attention abilities and subdomains and at similar time
points.

Sustained attention

E;ects immediately aKer intervention

Sustained visual attention

Ten trials measured sustained visual attention. We pooled
postintervention data for these studies (463 participants),
using the data from the Visual Continuous Performance
Test (VCPT) from  Barker-Collo 2009,  Cho 2015,  Hasanzadeh
Pashang 2020,  and  Yoo 2015; Schulte's Tables from  Prokopenko
2013, Prokopenko 2018,  and Prokopenko 2019;  and Trail Making
Test A (TMT-A) from  Lin 2014,  van de Ven 2017,  and  Zuchella
2014. Lower scores indicate better performance as these are timed

tests. We found statistical evidence of a small e ect (SMD −0.28,

95% CI −0.47 to −0.10; P = 0.003, I2 = 38%; 10 studies, 463
participants; moderate-certainty evidence; Analysis 5.1; Figure 4).
We downgraded the evidence due to serious concerns about risk
of bias, particularly unclear allocation concealment for all but one
study. Removal of Prokopenko 2019  in a sensitivity analysis gave
similar results. Re-expressing the SMD using the TMT-A (seconds)
given that the highest weighted study (Zuchella 2014) used this
outcome measure and using data from a cohort study of 223 people
with stroke for performance on the TMT-A (SD 55.84 seconds)
(Hochstenbach 1998), we multiplied the SMD of 0.28 by the SD 55.84
(seconds) for a di erence between groups of 15.63 seconds (95% CI
5.58 to 26.24). We know of no standards to which we can compare
this result in terms of a clinically important di erence.

 

Figure 4.   Funnel plot of comparison: 5 Attention, outcome: 5.1 Sustained visual attention (postintervention).
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Sustained auditory attention

Four studies measured sustained auditory attention using the
Auditory Continuous Performance Test (ACPT) (169 participants)
(Barker-Collo 2009; Cho 2015; Hasanzadeh Pashang 2020; Yoo
2015). We pooled the reported results for reaction times (seconds)
for  Cho 2015  and  Yoo 2015  and z scores of reaction times
for  Barker-Collo 2009  that we obtained from the authors, and
reported results from Hasanzadeh Pashang 2020 for immediately
aPer the intervention and found insu icient evidence of an

e ect (SMD 0.09, 95% CI −0.22 to 0.39; P = 0.57, I2 = 0%; 4
studies, 169 participants; Analysis 5.2). Lower scores indicate better
performance.

E;ects on follow-up aKer intervention

Sustained visual attention

We pooled available data for follow-up aPer the intervention
between three and six months (VCPT for  Barker-Collo
2009  and  Hasanzadeh Pashang 2020,  and TMT-A for  van de Ven
2017); for  van de Ven 2017,  follow-up data were only reported
for the active control group and as intention-to-treat so for this
outcome we used the active control group data. We reversed the
data for Hasanzadeh Pashang 2020  as higher was better for this
study contrary to the others. We found insu icient evidence of an

e ect (SMD −0.17, 95% CI −0.47 to 0.13; P = 0.27, I2 = 46%; 3 studies,
171 participants; Analysis 5.3).
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Sustained auditory attention

We pooled available data for follow-up aPer the intervention
between three and six months (ACPT for  Barker-Collo
2009  and  Hasanzadeh Pashang 2020), and found insu icient

evidence of an e ect (SMD −0.22, 95% CI −0.62 to 0.18; P = 0.28, I2 =
0%; 2 studies, 98 participants; Analysis 5.4).

Other sustained attention

Cho 2015 also reported the results of the correct response scores
for the VCPT and ACPT. They reported significant within-groups
di erences for VCPT only for the intervention group with no
"notable changes … observed in the control group". Barker-Collo
2009  also measured sustained visual attention with the TMT-A
test aPer intervention at five weeks and at six months' follow-up,
reporting that MDs in change between groups were not significant
at either time point (five weeks: MD 0.01, 95% CI −1.64 to 1.65; P =
0.995; six months: MD 0.55, 95% CI −1.17 to 2.28; P = 0.524).

Selective attention

Selective visual attention

E;ects immediately aKer intervention

Two trials measured selective visual attention, using Attentive
Matrices at eight weeks (De Luca 2018) and four weeks (Zuchella
2014). When we pooled the results, we found an MD of 5.99   in

favour of the intervention (95% CI 1.87 to 10.11; P = 0.004, I2 =
0%; 2 studies, 122 participants; Analysis 5.5). Therefore, on average,
participants who received the intervention had improved selective
attention by 6 points on the Attentive Matrices, which ranges from
0 to 60, showing an average improvement of 10% on the scale. We
know of no standards to which we can compare this result in terms
of a clinically important di erence. On this test, patients are given
three printed sheets containing numbers and they are instructed
to cancel as many specified digits as they can in a time limit of
45 seconds per sheet. The score is the number of digits correctly
crossed out from a total of 60 (Giovagnoli 2001). Two trials used
colour word tests at three months (postintervention)   (Bo 2019;
Skidmore 2015a). We combined the data from these studies for
postintervention with De Luca 2018 and Zuchella 2014 for e ect on
selective visual attention and found evidence of an e ect in favour

of the intervention (SMD 0.43, 95% CI 0.17 to 0.68; P = 0.001, I2

= 0%; 4 studies, 244 participants; low-certainty evidence; Analysis
5.6). We multiplied the data from Bo 2019 by −1 as it is a timed test
unlike the others, which are scored. We downgraded the evidence
due to concerns about risk of bias and imprecision. We know of
no standards to which we can compare this result in terms of a
clinically important di erence.

E;ects on follow-up aKer intervention

We pooled data for Bo 2019 and Skidmore 2015a that used colour
word tests at six months' follow-up and found evidence of an e ect

(SMD 0.53, 95% CI 0.17 to 0.90; P = 0.004, I2 = 49%; 2 studies, 122
participants; low-certainty evidence; Analysis 5.7). We downgraded
the evidence due to concerns about risk of bias and imprecision. We
know of no standards to which we can compare this result in terms
of a clinically important di erence.

Attention overall

E;ects immediately aKer intervention

We combined data from the 13 studies that measured attention
(504 participants); the 10 that measured sustained visual attention
(Analysis 5.1), as well as three that measured selective visual
attention:  Bo 2019  (Stroop Colour Word timed test),  De Luca
2018  (Attentive Matrices), and  Skidmore 2015a  (Colour Word
Interference Test Condition 3 scaled score). This analysis found
evidence of an e ect in favour of the intervention (lower is

better) (SMD −0.31, 95% CI −0.47 to −0.15; P = 0.0002, I2 = 20%;
13 studies, 620 participants; low-certainty evidence; Analysis 5.8;
Figure 5). Given serious concerns about the risk of bias across
important domains and highly weighted studies, we downgraded
the evidence to low certainty. Re-expressing the SDM using the
TMT-A (seconds) and data from a cohort study of 223 people
with stroke for performance on the TMT-A (SD 55.84 seconds)
(Hochstenbach 1998), we multiplied the SMD of 0.31 by the SD
55.84 (seconds) for a di erence between groups of 17.31 seconds
(95% CI 8.38 to 26.24). We know of no standards to which we can
compare this result in terms of a clinically important di erence. We
conducted a sensitivity analysis, as planned, of studies only with
low risk of randomisation bias for random sequence generation and
allocation concealment (Barker-Collo 2009; Bo 2019), and found
insu icient evidence of an e ect (SMD −0.17, 95% CI −0.47 to 0.13;

P = 0.28, I2 = 0%; 2 studies, 170 participants).
 

Occupational therapy for cognitive impairment in stroke patients (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

26



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 5.   Funnel plot of comparison: 5 Attention, outcome: 5.8 Visual attention overall (postintervention).
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E;ects on follow-up aKer the intervention

We pooled results from the five studies that measured visual
attention (sustained and selective) on follow-up aPer the
intervention between three and six months using TMT-A, VCPT,
Color Word Interference Test – Inhibition subscale (Condition
3) (CWIT-3), and Stroop Colour Word tests   (Barker-Collo 2009;
Bo 2019; Hasanzadeh Pashang 2020; Skidmore 2015a; van de
Ven 2017). We found evidence of an e ect (lower is better)
with moderate heterogeneity (SMD −0.32, 95% CI −0.55 to

−0.09; P = 0.007, I2 = 50%; 5 studies, 293 participants; low-
certainty evidence; Analysis 5.9). Applying a random-e ects model
did not reduce the heterogeneity. In sensitivity analysis, the
heterogeneity was mostly explained by data from  Hasanzadeh
Pashang 2020,  which had significant di erences between the
experimental and control groups at baseline. We downgraded the
evidence due to concerns about imprecision and with risk of bias in
important domains and in highly weighted studies. Re-expressing
the SDM using the TMT-A (seconds) using data from a cohort
study of 223 people with stroke for performance on the TMT-A (SD
55.84 seconds) (Hochstenbach 1998), we multiplied the SMD of
0.32 by the SD 55.84 (seconds) for a di erence between groups of
17.87 seconds (95% CI 5.03 to 30.71). We know of no standards to
which we can compare this result in terms of a clinically important
di erence.

Other attention

van de Ven 2017  also used DSC (online and paper versions)
reporting significant within-group di erences aPer the intervention

for the intervention group for the online version but not the waiting-
list control group or both groups for the paper version. van de Ven
2017 also reported four-week follow-up results for DSC and TMT-A
noting improvements in all groups that were not training related.

Memory (secondary outcome)

Eleven trials reported the impact of cognitive remediation type
interventions on memory (Akerlund 2013; Bo 2019; Barker-Collo
2009; Cho 2015; De Luca 2018; Lin 2014; Lundqvist 2010; van de Ven
2017; Yeh 2019; Yoo 2015; Zuchella 2014), some on specific aspects
of memory such as working memory, memory span, and immediate
and delayed recall, using a variety of outcomes measures. We
pooled studies measuring the same memory domains, where
possible or subdomains.

Working memory

Eight trials measured working memory, some using two measures
to measure this domain of cognitive abilities, some measuring it
only aPer the intervention and some also on follow-up.

E;ects immediately aKer intervention

We pooled eight studies (420 participants) for results aPer the
intervention (12 weeks and less) using data from the Span Board
reversed test (Akerlund 2013), Paced Auditory Serial Addition
Task (PASAT 2.4) (Barker-Collo 2009; Lundqvist 2010), Visual Span
Backwards test (Cho 2015), and TMT-B (Bo 2019; Lin 2014; van
de Ven 2017; Zuchella 2014). We found statistical evidence of
an e ect in favour of the intervention (SMD 0.45, 95% CI 0.26
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to 0.65; P < 0.00001, I2 = 0%; 8 studies, 420 participants; low-
certainty evidence;  Analysis 6.1). We downgraded the evidence
to low certainty due to very serious concerns with risk of bias.
Re-expressing the SDM using the TMT-B (seconds) given that the
two highest weighted studies used this outcome measure   (Bo
2019; Zuchella 2014), and using data from a cohort study of 185
people with stroke for performance on the TMT-B (in seconds)
(Hochstenbach 1998), we multiplied the SMD of 0.45 by the
SD from  Hochstenbach 1998  of 133.09 for a di erence between
groups of 59.90 seconds (95% CI 34.60 to 86.5). We know of no
standards to which we can compare this result in terms of a
clinically important di erence. We conducted a sensitivity analysis
as planned, removing  Lundqvist 2010,  and found similar e ects

(SMD 0.44, 95% CI 0.24 to 0.63; P < 0.0001, I2 = 0%; 7 studies,
407 participants). We also conducted a sensitivity analysis, as
planned, of studies only with low risk of randomisation bias for
random sequence generation and allocation concealment (Barker-
Collo 2009; Bo 2019), and found a similar e ect in favour of the
intervention but with substantial heterogeneity (SMD 0.49, 95% CI

0.19 to 0.80; P = 0.002, I2 = 64%; 2 studies, 170 participants) that was
not improved when we applied a random-e ects analysis.

Two of these studies also measured working memory with Digit
Span Backwards (Akerlund 2013; Cho 2015). We pooled the
postintervention results and found insu icient evidence of an

e ect (MD 0.21, 95% CI −0.50 to 0.93; P = 0.56, I2 = 0%; 54
participants;  Analysis 6.2).  Lundqvist 2010  also used the Block-
Span-board Backwards test, a measure of working memory; the
authors provided the data for the subsample of participants with
stroke (aPer the intervention at 4 weeks): intervention group: mean
8.2 (SD 1.48); control group: mean 8.75 (SD 1.28).  Barker-Collo
2009 also used the TMT-B. They reported that di erence between
groups in change was not significant at five weeks (mean −0.29, 95%
CI −1.84 to 1.26; P = 0.707). Lin 2014 also used the Mental control
subscale of the Wechsler Memory Scale. They only reported within-
group di erences, with intervention group showing significantly
improved scores aPer training (P < 0.003), but not the control group.

E;ects on follow-up aKer intervention

Barker-Collo 2009  and  Bo 2019  used the TMT-B at six months,
and van de Ven 2017 at four months. Using the only reported data
for  van de Ven 2017  (active control group), we pooled the data
from these studies and found insu icient evidence of an e ect

(SMD −0.18, 95% CI −0.43 to 0.08; P = 0.17, I2 = 0%; 3 studies, 243
participants;  Analysis 6.3). At three months' follow-up,  Akerlund
2013  found a significant between-group di erence for Digit Span
backwards in favour of the intervention group (P = 0.049) and no
significant di erence between groups for Span Board reversed (P
= 0.980) (analysis of stroke subsample provided by authors). We
pooled the four studies that measured working memory on follow-
up aPer the intervention between three and six months (Akerlund
2013; Barker-Collo 2009; Bo 2019; van de Ven 2017), using Span
Board reversed for Akerlund 2013 and TMT-B for the rest. We found
insu icient evidence of an e ect (SMD −0.17, 95% CI −0.40 to 0.07;

P = 0.17, I2 = 0%; 4 studies, 272 participants; Analysis 6.4).

Other

Barker-Collo 2009  also reported non-significant between-group
change di erences for the PASAT 2.0 at five weeks (P = 0.085) and
PASAT 2.4 and 2.0 at six months (PASAT 2.4: P = 0.70; PASAT 2.0:
P = 0.609).  van de Ven 2017  also reported results for the PASAT

postintervention and at one-month follow-up, the latter using the
active control group only and for Delis-Kaplan Executive Function
System (D-Kefs) TMT number-letter switching condition and Letter
Number Sequence. Between-group di erences were not reported.

Akerlund 2013 reported on a Working Memory subscale, aggregated
from the combined scaled-scored results of the three tests of the
WAIS-III NI, Digit Span, Arithmetic and Letter-Number Sequences.
Separate results for the subsample of participants with stroke was
not reported or provided.  Akerlund 2013  also used the Working
Memory questionnaire (a self-report questionnaire) and found no
between-group di erences at six weeks (P = 0.651) or three months
(P = 0.935) for the subsample of participants with stroke (data
provided by study authors).  Lundqvist 2010  reported results of
a Working Memory Improvement Index, which was a composite
measure of the participant's improvement during the working
memory training period, calculated by subtracting the "Start index"
from the "Max index" based on results from the two days with the
best performances during the training period; the authors provided
the data for the subsample of participants with stroke (aPer the
intervention at four weeks: intervention group: mean 20.8 (SD 7.29)
with 28% improvement; control group: mean 19.63 (SD 8.05) with
27% improvement).

Memory span

Memory span was measured with multiple instruments in some
studies and for di erent aspects of working memory, including
immediate verbal memory span and immediate spatial memory
span. These outcomes were measured immediately aPer the
interventions and on follow-up in some studies.

E;ects immediately aKer intervention

Immediate verbal memory span

Several studies measured immediate verbal memory span on
completion of the intervention (18 weeks and less).  Akerlund
2013, Bo 2019, and Cho 2015 used Digit Span Forwards. Zuchella
2014  used "Digit span", which we assumed to be Digit Span
Forwards as the authors reported that it measured verbal
immediate memory span. De Luca 2018 reported results for "Digital
span" but we were unable to establish with the authors if this
was for Digit Span Forwards. Similarly, Yoo 2015 reported results
for "Digit Span Test". We assumed these latter two studies used
Digit Span Forwards and pooled these six studies with Lundqvist
2010 that used the Listening Span and Yeh 2019 that used Verbal
Paired Associates subtest (verbal learning and memory) and found
statistical evidence of an e ect of very low certainty in favour of

the intervention (SMD 0.35, 95% CI 0.14 to 0.56; P = 0.001, I2 = 13%;
8 studies, 357 participants;  Analysis 6.5). Re-expressing the SMD
and using data from a cohort study of 199 people with stroke for
performance on the Digit Span Forwards (0 to 12) (Hochstenbach
1998), we multiplied the SMD by the SD from Hochstenbach 1998 of
2.18 for a di erence between groups of 0.763 (95% CI 0.31 to
1.22), equating to a di erence of recall of one digit. We know of
no standards to which we can compare this result in terms of a
clinically important di erence. We downgraded the certainty of
the evidence two levels due to very serious concerns about risk of
bias and serious concerns about imprecision. Sensitivity analysis
removing Lundqvist 2010 found similar e ects (SMD 0.34, 95% CI

0.12 to 0.55; I2 = 13%; 344 participants). Bo 2019 also reported on
performance on Digit Span Forwards at six months' follow-up for
cognitive training group versus control group: cognitive training:
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mean 7.69 (SD 1.14); control: mean 7.40 (SD 1.01), reporting a return
to baseline levels in the cognitive training group.

Immediate spatial memory span

Five studies measured immediate spatial memory span
immediately aPer the intervention (18 weeks and less)  using Span
Board Forwards, Block Span Forwards, Spatial Span, and Corsi's
test (Akerlund 2013; Lundqvist 2010; van de Ven 2017; Yeh 2019;
Zuchella 2014). Cho 2015 and Yoo 2015 used a "Visual Span test"
with no further description of the measure provided. We assumed
this was similar to the other measures and combined results
for these seven studies (292 participants) and found statistical

evidence of a small e ect (SMD 0.27, 95% CI 0.03 to 0.50; P = 0.03, I2

= 38%; 7 studies, 292 participants; low-certainty evidence; Analysis
6.6). We downgraded the evidence due to serious concerns with risk
of bias and imprecision. Removal of Lundqvist 2010 for sensitivity
analysis increased the e ect slightly with lower heterogeneity (SMD

0.31, 95% CI 0.07 to 0.55; P = 0.01, I2 = 28%). Lundqvist 2010 also
measured spatial memory span with the Picture Span test; the
authors provided the data for the subsample of participants with
stroke (aPer the intervention at four weeks: intervention group:
mean 10.4 (SD 2.07); control group: mean 7.5 (SD 2.62)).

Immediate and delayed recall

Three studies measured immediate and delayed recall using the
Rey Auditory Verbal Learning Test (RAVLT) immediately aPer the
intervention, at four weeks (Zuchella 2014); eight weeks (De Luca
2018), and 12 weeks (van de Ven 2017). When we pooled these
studies, there was insu icient evidence of a di erence in immediate

recall (SMD 0.17, 95% CI −0.12 to 0.46; P = 0.26, I2 = 0%;  184
participants;  Analysis 6.7). There was statistical evidence of an
e ect for delayed recall but with substantial heterogeneity (SMD

0.35, 95% CI 0.05 to 0.66; P = 0.02, I2 = 90%; very low-certainty
evidence;  Analysis 6.8). We downgraded the evidence due to
concerns with risk of bias, inconsistency, and imprecision. Applying
a random-e ects model did not reduce the heterogeneity for
delayed recall. Excluding Zuchella 2014 from the analysis removed
the heterogeneity, but then there was insu icient evidence of an

e ect (SMD −0.27, 95% CI −0.68 to 0.13; P = 0.19, I2 = 0%; 97
participants).

E;ects on follow-up aKer intervention

Three trials measured memory span on follow-up; two trials used
the Digit Span Forwards at three months (Akerlund 2013) and six
months (Bo 2019), and van de Ven 2017 used Corsi's test at four
months. We pooled these results using the active control group
for  van de Ven 2017 and found insu icient evidence of an e ect

(SMD 0.17, 95% CI −0.11 to 0.45; P = 0.23, I2 = 20%; 3 studies, 194
participants; Analysis 6.9).

Memory (other)

Several studies reported on other aspects of memory, or
memory generally, but data were insu icient or unavailable
to be pooled.  Akerlund 2013  found non-significant di erences
between groups at both six weeks' and three months' follow-
up for the Rivermead Behavioural Memory Test (RBMT) – Profile
(six weeks: P = 0.539; three months: P = 0.876) and the RBMT
Screen (six weeks: P = 0.401; three months: P = 0.917) (data
analysis for stroke subsample provided by study authors).  Lin
2014  reported within-group di erences for the Memory quotient

and the Logical memory subscale and "Digits forward and
backward" of the Wechsler Memory Scale, finding significant
changes for the intervention group postintervention but not for
the control group. Yoo 2015 reported only within-group di erences
for several other memory outcomes at five-week follow-up. For
the Visual learning test, they reported a significant di erence for
the intervention group (P < 0.01), but not the control group. For
the Verbal learning test, they reported non-significant di erences
for both intervention and control groups. Zuchella 2014 reported
between- and within-group di erences for immediate and delayed
Logical Memory scales at baseline and four-week follow-up without
reporting e ect sizes. They reported significant between-group
di erences in favour of the intervention group for both immediate
(intervention group: median 4.5, interquartile range (IQR) 3.4 to 6.0;
control group: median 3.4, IQR 2.6 to 4.6; P = 0.005) and delayed
logical memory (intervention group: median  4.4, IQR 3.0 to 6.0;
control group: median 3.2, IQR 1.8 to 4.4; P = 0.009).

Executive function (secondary outcome)

Thirteen trials reported outcomes for global or specific
executive functions. Most used scored performance measures.
Six studies used measures of multiple domains of executive
functions combined for a total score:  Maggio 2020,  Prokopenko
2013, Prokopenko 2018, Prokopenko 2019, and Zuchella 2014 used
the FAB, and  Chen 2015  used the Behavioural Assessment of
Dysexecutive Syndrome (BADS). Eight studies measured specific
domains of executive function: non-verbal reasoning with PM47
(De Luca 2018; van de Ven 2017; Zuchella 2014), or Weigl's Test
(Maggio 2020), cognitive flexibility with CWIT-4 (Lundqvist 2010;
Skidmore 2015a), spatial imagination (Bo 2019), time judgement
(Carter 1983), and problem-solving and reasoning (van de Ven
2017). All but two of these trials used a cognitive remediation
approach. Maggio 2020 and Skidmore 2015a used a compensatory
and adaptive approach. Akerlund 2013 and van de Ven 2017 used
a measure of self-reported executive function, the DEX (Burgess
1996). We pooled studies that measured the same executive
functions and executive functions overall. A small number of
studies examined executive function on follow-up aPer completion
of the intervention as well as immediately aPer the intervention.

E$ects immediately a%er intervention

Non-verbal reasoning

Three studies measured non-verbal reasoning immediately aPer
the intervention (12 weeks or less) with the PM47 (De Luca 2018;
van de Ven 2017; Zuchella 2014). When we pooled these three
studies there was insu icient evidence of an e ect (MD 0.46, 95%

CI −0.67 to 1.60; P = 0.42, I2 = 0%;  184 participants;  Analysis
7.1). When we combined these with Maggio 2020, who measured
abstract reasoning with Weigl's Test, there was evidence of an
e ect but with substantial heterogeneity contributed by  Maggio

2020 (SMD 0.40, 95% CI 0.12 to 0.68; P = 0.005, I2 = 93%; 4 studies,
224 participants; Analysis 7.2). When we applied a random-e ects
model, the heterogeneity was unchanged.  Maggio 2020  showed
the greatest improvement in non-verbal reasoning; this study
used a compensatory and adaptive approach, while the others
used a cognitive remediation approach.  van de Ven 2017  also
measured reasoning with Shipley Institute of Living Scale and
found significant within-group di erences postintervention for the
intervention group (P = 0.02) and the waiting-list control group (P
< 0.01).
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Cognitive flexibility

We pooled  Lundqvist 2010  and  Skidmore 2015a  who used the
CWIT-4 to measure the specific executive function of cognitive
flexibility. As  Lundqvist 2010  used a timed score version of this
test, with lower scores indicating better performance and Skidmore
2015a  used a scaled score version with higher scores indicating
better performance, we reversed the direction of  Skidmore
2015a data by multiplying the means by −1 to enable pooling of
data (see Data extraction and management). We pooled the data
for four weeks for Lundqvist 2010 and three months for Skidmore
2015a as it was not measured postintervention and found evidence
of an e ect and no heterogeneity (SMD −1.50, 95% CI −2.20 to

−0.80; P < 0.0001, I2 = 0%; 2 studies, 43 participants; low-certainty
evidence; Analysis 7.3). We downgraded the evidence due to low
sample size and concerns about risk of bias from unclear allocation
concealment and high risk of treatment blinding.  Skidmore
2015a  reported that the scaled scores from the CWIT-4 have a
population mean of 10 and an SD of 3 and that "change greater than
3 points could be considered clinically meaningful". Re-expressing
the SMD of 1.50 that we obtained in meta-analysis by multiplying it
by the population SD of 3, which equates to 4.5, may be considered
a clinically meaningful change on the CWIT-4.

Skidmore 2015a also reported on post-hoc model-derived change
score di erences between groups at six months for CWIT-4. They
found significant post-hoc model-derived change score di erences
between groups in favour of intervention (P = 0.004, d = 1.23).

Time judgement

Carter 1983  measured the specific executive function of time
judgement and reported MD improvement scores, so we could
not include these within the meta-analysis. There was insu icient

evidence of an e ect (MD 17.00, 95% CI −2.46 to 36.46; I2 = 0%; 25
participants) (Ho mann 2010).

Problem-solving

van de Ven 2017 measured another aspect of executive function,
problem-solving, with the Tower of London test. They reported
significant within-group di erences postintervention for the
intervention group (P = 0.02) but not the control group (P = 0.24).
Between-group di erences were not reported.

Global executive functional performance

We pooled the studies that measured global executive functional
performance:  Maggio 2020,  Prokopenko 2013,  Prokopenko
2018, Prokopenko 2019, and Zuchella 2014, which all used the FAB,
and Chen 2015, which used the BADS. There was evidence of an
e ect but substantial heterogeneity (SMD 0.63, 95% CI 0.41 to 0.86;

P < 0.00001, I2 = 75%; 6 studies, 318 participants;  Analysis 7.4).
Applying a random-e ects model did not lower the heterogeneity.
Removing  Chen 2015, leaving only studies that used the FAB,
reduced the heterogeneity to 30%. This gave an MD of 0.82 (95%

CI 0.30 to 1.35; P = 0.002, I2 = 30%; 5 studies, 238 participants;
low-certainty evidence; Analysis 7.5), indicating that participants
improved by 0.82 on the FAB which has a maximum score of 18.
We know of no standards to which we can compare this result in
terms of a clinically important di erence for the FAB for people
with stroke. We downgraded the evidence due to concerns about
imprecision and risk of bias from all studies being unclear for
allocation concealment, two unclear for incomplete data reporting,
and all high risk for blinding of treatment.

Executive functional performance overall

We pooled the 11 studies that used performance measures of
executive function:  Bo 2019  used the Mental Rotation test;  De
Luca 2018  and  van de Ven 2017  used the PM47;  Lundqvist
2010  and  Skidmore 2015a  used the CWIT-4;  Chen 2015  used
the BADS; and  Maggio 2020,  Prokopenko 2013,  Prokopenko
2018,  Prokopenko 2019,  and  Zuchella 2014  used the FAB. We
found evidence of an e ect with substantial heterogeneity (SMD

0.49, 95% CI 0.31 to 0.66; P < 0.00001, I2 = 74%; 11 studies,
550 participants; very low-certainty evidence; Analysis 7.6; Figure
6). We downgraded the certainty of evidence three levels with
very serious concerns for risk of bias and consistency. Applying
a random-e ects model did not improve the heterogeneity. In
sensitivity analysis, removal of Chen 2015 reduced heterogeneity
but it was still substantial (SMD 0.35, 95% CI 0.16 to 0.53; P = 0.0003,

I2 = 54%). Removal of  Prokopenko 2019  had minimal e ect. We
conducted a post-hoc subgroup analysis of the 11 studies by type
of intervention (i.e. cognitive remediation or compensatory and
adaptive) and found a significant di erence between the groups by
type of intervention with greater e ect from the two compensatory
and adaptive approaches (P = 0.004). To re-express this SMD
using a familiar instrument as recommended in Section 15.5.3.2
of the Cochrane Handbook for Systematic Reviews of Interventions
(Schünemann 2021b), we multiplied the SMD (0.49) by an estimate
of the SD associated with the most familiar instrument, in this
case, the FAB used in five studies and calculated "a weighted
average across all intervention groups of all studies" that used the
FAB, using the mean of the postintervention SDs of these studies
(i.e. 2.87). The multiplication gave an MD of 1.41 (95% CI 0.89 to
1.89). Therefore, on average, participants receiving the intervention
improved executive functional performance by 1.41 points on the
FAB scale, which ranges from 0 to 18, but the evidence is very
uncertain. We know of no standards to which we can compare this
result in terms of a clinically important di erence.
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Figure 6.   Funnel plot of comparison: 7 Executive function, outcome: 7.6 Executive functional performance overall
(postintervention).
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Self-reported executive function

Two studies measured perceived executive function (Akerlund
2013; van de Ven 2017), using the DEX, a self- or carer-
administered questionnaire measuring a range of problems
commonly associated with the dysexecutive syndrome, such as
emotional, motivational, behavioural, and cognitive changes (Chan
2001). Lower scores indicate better function. We pooled these two
studies and found insu icient evidence of an e ect (MD −3.67, 95%

CI −8.69 to 1.35; P = 0.15, I2 = 0%; 2 studies, 77 participants; Analysis
7.7).

E$ects on follow-up a%er intervention

Three studies measured e ects on executive functional
performance on follow-up between four and six months aPer
the intervention using Mental Rotation test (Bo 2019), CWIT-4
(Skidmore 2015a), and Tower of London (van de Ven 2017). We
pooled these studies using the active control group for van de Ven
2017  as it was the only control data reported for this outcome,
but found insu icient evidence of an e ect and substantial

heterogeneity (SMD 0.27, 95% CI −0.02 to 0.55; P = 0.07, I2 = 82%;
3 studies, 195 participants;  Analysis 7.8). In sensitivity analysis,
removal of Skidmore 2015a eliminated the heterogeneity, but there
was still insu icient evidence of an e ect. When we applied a

random-e ects model, the heterogeneity remained and was still
significant.

Other

Yoo 2015 used the Trail Making Test, without specifying whether
it was TMT-A or TMT-B, so we did not include these data in
the analyses. They did not report between-group di erences but
reported that there was no significant within-group di erence for
both groups.

D I S C U S S I O N

The aim of this review was to determine the e ectiveness of
occupational therapy for people with cognitive impairment aPer
a stroke, particularly the impact of occupational therapy on BADL
and IADL and cognitive abilities poststroke. Twenty-four trials met
the criteria for inclusion.

Summary of main results

See Summary of findings 1 for a summary of results for the primary
outcome of BADL and other key secondary outcomes.
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Basic activities of daily living

We found evidence that occupational therapy may result in little
to no clinical di erence in BADL for people with stroke with
cognitive impairments with, on average, a mean improvement of
2.2 points on the FIM immediately aPer the intervention, based
on six studies (low-certainty evidence) and a mean improvement
of 11.38 points at six-month follow-up, based on two studies
(low-certainty evidence). Neither of these improvements meet the
established MCID for the FIM with people with stroke of 22 points
(Beninato 2006). There was insu icient evidence of an e ect at
three months' follow-up (low-certainty evidence).

Instrumental activities of daily living

The evidence is very uncertain about the e ect of occupational
therapy on IADL (postintervention) based on two studies (very low-
certainty evidence).

Community integration

There was insu icient evidence of an e ect on community
integration and participation (postintervention), based on two
studies (low-certainty evidence).

Global cognitive function

We found low-certainty evidence based on nine studies that
occupational therapy may slightly increase global cognitive
functional performance immediately aPer the intervention with, on
average, an improvement of 1.63 points on the MoCA. This exceeds
the anchor-based MCID of the MoCA for rehabilitation in people
with stroke of 1.22 found by Wu 2019.

Orientation

One study reported on orientation and reported only within-groups
di erences aPer computer-assisted cognitive training, so we could
not make conclusions about the e ect of occupational therapy on
orientation.

Attention

We found some evidence of an e ect for attention overall,
immediately aPer the intervention, when we pooled data for 13
studies, with a possible mean improvement of 17 seconds on
tests that measured visual attention. We know of no standards to
which we can compare this result in terms of a clinically important
di erence. We downgraded the evidence to low certainty and
concluded that occupational therapy may result in little to no
di erence in visual attention overall at the end of the intervention.
We found low-certainty evidence of an e ect for attention overall
at three to six months' follow-up, based on five studies, concluding
that occupational therapy may result in little to no di erence
equating to 18 seconds. We know of no standards to which we can
compare this result in terms of a clinically important di erence.

We also examined e ects for subdomains of attention, including
sustained and selective, visual and auditory. For sustained
attention, there was some e ect of moderate certainty based
on 10 studies that the interventions improved sustained visual
attention immediately aPer the interventions but not on follow-
up. Occupational therapy likely improves sustained visual attention
aPer intervention slightly. The di erence equates to 16 seconds.
We know of no standards to which we can compare this result in
terms of a clinically important di erence. There was insu icient

evidence of an e ect that the interventions improved sustained
auditory attention immediately aPer the intervention or on follow-
up. For selective attention, there was evidence of an e ect of low
certainty based on four studies for selective visual attention aPer
the intervention and similarly for selective visual attention on six
months' follow-up, based on two studies.

Memory

For improved memory immediately aPer the intervention, we
found some e ect of low certainty for working memory equating
to a di erence of 60 seconds (based on eight studies), some e ect
of very low certainty for immediate verbal memory span equating
to a di erence of recall of 1 digit on the Digit Span Forwards test
(based on eight studies), and evidence of low certainty of a small
e ect on immediate spatial memory (based on seven studies). We
know of no standards to which we can compare this result in terms
of a clinically important di erence. We conclude that occupational
therapy may increase working memory slightly aPer intervention,
may result in little to no di erence in immediate spatial memory
span, and that the evidence is very uncertain about the e ect on
immediate verbal memory span. There was insu icient evidence of
an e ect on immediate recall and the evidence is very uncertain
for delayed recall. We found insu icient evidence of an e ect on
follow-up for any aspects of memory.

Executive function

The evidence is very uncertain about the e ect of occupational
therapy on executive functional performance, based on 11 studies.
There was a di erence between groups that equates to 1.41 on the
FAB. Therefore, on average, participants receiving the intervention
improved executive functional performance by 1.41 points on
the FAB scale, which ranges from 0 to 18, but the evidence
is very uncertain. We know of no standards to which we can
compare this result in terms of a clinically important di erence.
When we examined specific executive functions, we found that
occupational therapy may slightly increase cognitive flexibility aPer
the intervention, with a di erence equating to 4.5, which may be
considered a clinically meaningful change on the CWIT-4. We found
some e ect but substantial heterogeneity for non-verbal reasoning
and insu icient evidence of an e ect for self-reported executive
function.

Types of intervention

When we ran subanalyses of the e ects of di erent types of
occupational therapy interventions classified as either cognitive
remediation or compensatory and adaptive, there was no
di erence between subgroups for BADL, but there was a di erence
between the groups for executive functional performance overall
with greater e ect from the two compensatory and adaptive
approaches.

Overall completeness and applicability of evidence

Our review included studies from a range of countries, which
were published in English and languages other than English,
and evaluated various approaches to occupational therapy
intervention for adults with cognitive impairment aPer stroke.
Most studies were from countries in Asia, including four from the
Republic of Korea and four from China. Seven studies were from
European countries, three from Russia, and three from the USA.
Research from such a diverse range of countries provides indication
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of the diversity of clinical practice. Most eligible interventions used
computer-based cognitive training programs, with 17 studies using
one of nine programs and three studies using a pen and paper-
based intervention. Only four studies used interventions with a
compensatory and adaptive approach.

Although some studies provided detailed accounts of the
interventions or referred to supplementary papers or websites
to access the intervention, many descriptions were not
comprehensive enough to allow replication of the approach in
practice. Even if interventions were well-described or freely or
commercially available, the role of the therapist in supervision or
tailoring, or both, was not oPen clearly explained, as also noticed
by Rogers 2018  in their review. Many of the interventions lacked
a description of a theoretical rationale, as also found by  Rogers
2018. Greater attention to description of interventions in trials,
such as suggested by the TIDieR guide (Ho mann 2014), would
greatly improve the ability of clinicians to use evidence-based
interventions in practice. Similarly, there was oPen very limited
description of the comparator control or usual care provided, which
limits research replication and full interpretation of trial results.

Furthermore, as  Rogers 2018  found, there was considerable
variation in the outcome measures administered for the same
domain, including ADL and cognitive domains and varying
classification of di erent outcome measures for di erent domains.
Having BADL as the primary outcome in our review addresses the
need for evidence about interventions for improving function in
activity performance in people with stroke (Rogers 2018). Only
10 studies measured BADL and fewer (seven) measured IADL.
Not all of these clearly described the measures used and which
domains of ADL were assessed by the measures. Only two studies
measured community integration or participation. Our review
included the evaluation of cognition across multiple domains, as
recommended by the recent Stroke Recovery and Rehabilitation
Roundtable (McDonald 2019). Thirteen studies measured global
cognitive function and aspects of attention and executive function.
Eleven studies measured aspects of memory. Only one study
measured orientation.

The participants of our review were generally representative
of the population of interest, with a balance in gender and
chronicity of stroke. We found, in agreement with Rogers 2018, that
patient characteristics, such stroke severity, were not always well
described making comparisons di icult and that well-established
standardised tools for these purposes, such as the National
Institutes of Health Stroke Scale, were not commonly used.
Participants' physical status was rarely reported, so we cannot
make conclusions about the potentially confounding impact of
physical impairments on outcomes such as ADL performance.
However, motor impairment was not commonly listed as an
exclusion criterion (i.e. one study excluded participants based on
motor deficits (Bo 2019), one if they had diplegia (Cho 2015), and
another based on participants having spasticity (De Luca 2018)).
Three studies excluded people for inability to use a controller
(Lundqvist 2010; Park 2015a; Zuchella 2014), one for inability
to walk with or without assistive devices (Yeh 2019), and one
for poor sitting tolerance (Walker 2012), but these were specific
to the interventions and not necessarily excluding people with
motor impairment generally. So, it appears that participants may
have had concomitant physical impairment a ecting intervention
performance and outcomes, thereby supporting the likelihood that

the participants were generally representative of the population of
interest.

Quality of the evidence

We found the certainty of the evidence for most outcomes to be
low or very low with all outcomes having concerning risk of bias
issues, many outcomes having some concern about imprecision
due to insu icient sample sizes, and a few outcomes having issues
with inconsistency due to substantial heterogeneity. The studies
were strongest in random sequence generation (selection bias) and
reporting of outcome data (reporting bias) and lack of other bias.
The studies were weakest in blinding of participants and personnel
for intervention delivery (performance bias) and minimising or
reporting of minimising risk in allocation concealment (selection
bias).

Potential biases in the review process

Although we attempted a broad search, there may be small studies
from minor occupational therapy journals or unpublished studies
that were not in the databases, registers, and registries searched.
Where possible, we contacted authors with queries about study
eligibility and if data for subsamples of participants with stroke
were available; only some authors replied. Another potential bias
is the process by which we classified the reported cognitive
domains for analysis purposes. There were di erences between
studies about which aspect of cognition was measured by di erent
outcome measures and there is a general lack of consensus
about cognitive domains and their measurement (Bernhardt 2019;
Loetscher 2019). We classified these as best we could, guided by
original descriptions of the instruments where available, and other
systematic reviews in the field. For some outcome measures, we
were unable to ascertain the specific nature of the instrument
used (e.g. 'Digit Span test' without specifying if it was Digit Span
Forwards or Backwards), so in some instances we assumed about
which measure it was and pooled it with other like measures, noting
this where applicable. For some studies, where the comparator
data reported were for one of two possible comparators in the
study, we noted which group we used the data from for pooling
in meta-analysis. Given that we treated the control groups as
comparable (i.e. most being usual care or comparable to usual
care and some no intervention), this may have a ected the results
given the large variation in usual care plus some receiving no
intervention.

Agreements and disagreements with other studies or
reviews

As noted in the  Background, there are several reviews and
guidelines relevant to our review (e.g.  Chung 2013; Cicerone
2019; das Nair 2016; Lanctôt 2020; Loetscher 2019; NICE 2013;
Poulin 2012; Rogers 2018; Stroke Foundation 2018; Winstein 2016).
However, direct comparisons are challenging since some reviews
are about cognitive rehabilitation in general, or include people
with TBI or other ABI as well as stroke, or are about specific
cognitive impairments from stroke. Furthermore, there are some
discrepancies in classifications of the outcome measures included
in the reviews. For example, the PASAT is classified as an attention
outcome in a review on attention (Loetscher 2019), and the Digit
Span Forwards and Backwards are classified as attention in Rogers
2018, but all of these are classified as working memory in a review
on executive function (Chung 2013), and in our review. As Loetscher
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2019 commented in their review, while there "is a consensus that
attention is not a unitary process, there is no agreement on the
typologies and taxonomies describing the range of attentional
processes". This also applies to other cognitive abilities given the
complex, hierarchical, and multidimensional nature of cognition
(Bernhardt 2019).

Activities of daily living/instrumental activities of daily living

Systematic evaluation of the e ect of rehabilitation on the activity
performance of people with stroke with cognitive impairments
has been lacking to date (Rogers 2018). Of the reviews that have
included studies that measured ADL as an outcome measure, there
has been limited evidence to indicate improvement. Unlike das Nair
2016, who found no significant e ect on functional ADL ability in
the short or long term from cognitive rehabilitation for memory
impairments, and Chung 2013, who found no high-quality evidence
for e ects of cognitive rehabilitation for executive dysfunction
on ADL, we found low-certainty evidence that, on average, at
completion of the intervention (12 weeks or less) BADL improved by
2.24 points on the FIM scale (that ranges from 18 (total assist) to 126
(complete independence)). This may not be a clinically important
gain as the MCID for the FIM has been established as 22 points for
people with stroke (Beninato 2006). However, another study found
that a change of 1 point on the total FIM score for people with stroke
was equivalent to an average of 2.19 minutes of help from another
person per day (Granger 1993); therefore, 2.24 on the FIM equates
to 4.91 fewer minutes of help per day.

The interventions evaluated in the trials included both
compensatory and adaptive approaches and cognitive remediation
approaches, including computer-based interventions. Some
studies included in our review have been published since earlier
reviews were conducted. For example, Legg 2017 reviewed RCTs of
occupational therapy interventions that focused on ADL for people
with stroke and excluded specific treatment approaches (e.g. task-
specific training or cognitive training as included in our study).
Based on nine RCTs with 994 participants, they found low-quality
evidence in support of such interventions.

Global cognitive function

Few existing reviews included measures of global cognitive
functional performance (e.g. MoCA, MMSE). In their review, Gillen
2015 concluded that evidence supports the use of general cognitive
rehabilitation to improve global cognitive function for people
with ABI including stroke. In their meta-analyses of studies
examining the e ectiveness of 'cognitive remediation' approaches
aPer stroke,  Rohling 2009  found modest, statistically significant
treatment e ects on global cognitive function. Combining
measures from 22 studies across cognitive domains,  Rogers
2018  concluded that interventions for cognition for people with
stroke had a small overall e ect (P < 0.01). When they combined
data from measures of global cognitive performance, they found
a smaller but insignificant e ect; this was based on two studies
that used the MMSE (Prokopenko 2013; Zuchella 2014), both of
which were included in our review. In a meta-analysis of six
studies (all but one included in our review) measuring overall
cognition, Ye 2020 found no evidence of an e ect (SMD 0.59, 95%
CI −0.06 to 1.24) and substantial heterogeneity that was partly
explained by  Park 2015a  in a sensitivity analysis. Our analysis
also found substantial heterogeneity, also partly explained by Park
2015a in sensitivity analysis (as well as Chen 2015). However, our

review found evidence of an e ect for overall cognition, when Park
2015a  and Chen 2015 were both included in analysis (SMD 0.58,
95% CI 0.40 to 0.76; very low-certainty evidence) and removed (SMD
0.35, 95% CI 0.16 to 0.54; low-certainty evidence). We concluded
that there is low-certainty evidence that, following occupational
therapy, cognitive functional performance may improve beyond
the established MCID.

Orientation

Only one study measured orientation, so we cannot make any
comparisons with other reviews for this cognitive domain.

Attention

We found low-certainty evidence of some e ect for attention
overall, equating to an improvement of 17 seconds on visual
attention tests and concluded that occupational therapy may
result in little to no di erence in visual attention overall aPer
the intervention. We found some e ect of moderate certainty
for sustained visual attention aPer the intervention and of low
certainty for selective visual attention aPer the intervention
and aPer six months, but not for other aspects of attention
measured.  Loetscher 2019  found some support for cognitive
remediation interventions for divided attention only and only
immediately aPer the intervention. That review included six RCTs
of 223 participants and included measures of global and specific
aspects of attention. One of the measures of divided attention was
the PASAT, which we classified as a measure of working memory;
the other measures were not covered in the studies in our review.
A systematic review of the e ectiveness of cognitive remediation
of attention following ABI found support for the improvement of
divided attention in a subgroup analysis of participants with stroke
(Virk 2015). Other reviews in the field have found some support
for attention training, including the  Rohling 2009 meta-analysis,
which found support for attention training aPer TBI; the  Rogers
2018 meta-analysis, which found a small but significant e ect (g =
0.40, 95% CI 0.22 to 0.59; P < 0.01); and the Cicerone 2019 evidence-
based guidelines, which recommended direct attention training for
specific working memory impairments, including use of computer-
based training, as a practice guideline for people with TBI or
stroke. The 10 studies cited for support of the Rogers 2018 review
included  Barker-Collo 2009,  Cho 2015,  Lin 2014,  Prokopenko
2013,  and  Zuchella 2014,  which were included in our review;
and the  Cicerone 2019  practice guideline included  Akerlund
2013,  Barker-Collo 2009,  and  Lundqvist 2010, all included in our
review.

Memory

We found some evidence of e ect immediately aPer the
intervention for working memory (low certainty), immediate
verbal memory span (very low certainty), immediate spatial
memory span (low certainty), and delayed recall (very low
certainty), but not for immediate recall. Our findings of small or
insu icient evidence of e ect of cognitive remediation for memory
impairment is consistent with the findings of das Nair 2016, Chung
2013,  and  Rogers 2018. Based on 13 RCTs of 514 participants
with stroke,  das Nair 2016  found significant e ects of cognitive
rehabilitation on self-report of memory function in the short term
but not long term, and not for objective tests of memory. Based
on two studies (104 participants with stroke or other ABI), Chung
2013  found no significant e ect of cognitive rehabilitation on
working memory.  Gillen 2015  also found that the evidence is
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limited for occupational therapy improving performance in ADL
for people with memory loss following stroke. In contrast, Rogers
2018 found small significant e ects (P < 0.05) for memory outcomes
for people with stroke based on five studies. We also found some
evidence of e ects for working memory based on eight studies
that used a cognitive remediation approach. A meta-analysis of
the e ect of memory rehabilitation therapy for people with TBI
and stroke also found some support for memory improvement
in people with stroke and that interventions addressing working
memory specifically, produced significantly larger e ects than
rehabilitation addressing other aspects of memory (Elliott 2014).
This is supported by a meta-analysis of studies of working memory
training that included people with and without brain injury and
that found people with brain injuries, including stroke, benefited
the most both immediately aPer the intervention and on follow-up
(Weicker 2015).

Executive function

Chung 2013 reviewed RCTs of cognitive rehabilitation interventions
that addressed executive function aPer stroke or other ABI
including restorative interventions (to improve components
of executive functions), compensative interventions (training
to compensate for lost executive function), and adaptive
interventions (training in adaptive techniques to improve
independence in ADL). In the review, executive function component
outcomes included initiation, inhibition, concept formation,
planning, and flexibility. Based on 13 studies with 770 participants,
304 of whom had stroke, the authors concluded that there was
insu icient high-quality evidence about the e ect of cognitive
rehabilitation on the primary outcome of global executive function
or secondary outcomes, including executive function components,
working memory, ADL, mood and anxiety, vocational activities,
and quality of life and social isolation.  Cicerone 2019  also
found insu icient evidence to support computer-based cognitive
remediation of executive function impairments. We found evidence
of a small e ect of very low certainty of occupational therapy
interventions on executive function performance tests.  Rogers
2018  also found a small and significant e ect (P < 0.01) in an
analysis which included two studies from our analysis (Prokopenko
2013; Zuchella 2014).

Types of interventions

Most of the studies in our review used a cognitive remediation
approach and the majority of these used computer-based
training. No studies used a combined approach, that is, a
cognitive remediation approach combined with a compensatory
and adaptive approach. We found some support for both
cognitive remediation and compensatory and adaptive approach
interventions in terms of ADL performance with no significant
di erence between the approaches in a post-hoc analysis. The
results for the impact on global cognitive function and cognitive
domains apply mostly to cognitive remediation or restoration
approaches. For executive functional performance overall, we
conducted a post-hoc subgroup analysis of the 11 studies by type
of intervention (i.e. cognitive remediation or compensatory and
adaptive) and found a di erence between the groups by type of
intervention with greater contribution to the e ect from the two
studies using compensatory and adaptive approaches.

Some surveys of occupational therapy practice indicate that
functional approaches are used in preference to cognitive

remediation approaches in some countries, for example, Australia
and Canada (Koh 2009; Korner-Bitensky 2011), and that use of
computers and technology generally is low in stroke rehabilitation
in some countries (Holmqvist 2014; Koh 2009; Langan 2018).
This may be because there has been a lack of evidence to
date about cognitive remediation approaches within occupational
therapy practice (Korner-Bitensky 2011), and concerns about the
generalisation and transfer of skills developed from cognitive
remediation approaches to functional performance, including
ADL (Gillen 2015). A study of clinicians' rehabilitation  practice
for people with ABI reported that more attention was given
to functionally oriented cognitive rehabilitation than computer-
based working memory and attention training (Poulin 2020),
despite guidelines recommending specific cognitive training
interventions (e.g. Cicerone 2019; Lanctôt 2020). These evidence-
based guidelines now support computer-based training in
attention, memory, and executive function for people with stroke
but only if the training is actively guided by a rehabilitation
therapist and follows principles of neuroplasticity (e.g. direct
stimulation of the cognitive domain, adjustment of task di iculty
informed by performance, and immediate and objective feedback)
(Cicerone 2019). There is some evidence that structured, regular
support of a supervising health professional can improve the
adherence of people with stroke to computer-based cognitive
training (Wentink 2018). Many of the computer-based training
interventions in the studies of our review meet these stipulations.
Computerised technologies can be limited in terms of tailoring
and personalisation with one-fits-all interventional approaches
(Draaisma 2020). However, emerging technologies will allow
greater personalisation which may enhance e icacy (Draaisma
2020). More research is needed for comparing e ectiveness in
people with di erent characteristics such as severity of impairment
or concomitant impairments such as physical impairment and
to investigate translation of cognitive skills training to daily life
(Draaisma 2020).

Support, in the Cicerone 2019 practice guidelines, for goal-directed,
individualised, and client-centred cognitive and interpersonal
therapies to improve function are in line with our findings of
the benefits of client-centred, goal-directed functional training
in some of the occupational therapy interventions covered
in our review (e.g.  Skidmore 2015a0;  Skidmore 2017; Walker
2012).  Cicerone 2019  noted the apparent benefits of the use of
functional skills training combined with client-directed goals and
activities, such as used in the Cognitive Orientation to Occupational
Performance (CO-OP) approach (e.g.  Skidmore 2015a; Skidmore
2017), but that the "specific e ective ingredients" of this approach
have not been isolated. This supports the conclusions of  Gillen
2015  that occupational therapy interventions for people with
cognitive impairments from stroke need to take a compensatory,
performance-based, and strategy approach. However, contrary
to Gillen 2015, the evidence in our review suggests that either the
cognitive remediation or the functional compensatory approach
may improve function, at least in the short-term and that there
is also some support for cognitive remediation approaches,
but the long-term carryover e ects on functional performance
remain unknown. Although there were not enough studies in their
review that measured ADL,  Rogers 2018  similarly found support
for both a restorative, cognitive training approach and a more
compensatory, rehabilitative approach on general and domain-
specific cognitive abilities. As noted by Rogers and colleagues, both
approaches may show improved cognitive outcomes, especially
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when delivered within high-quality studies and our review provides
further indication that both approaches may have merit. Further
research is needed to compare the approaches (Rogers 2018).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The body of evidence for the e ectiveness of occupational therapy
interventions used in the studies within this review for cognitive
impairment poststroke has improved since our first review,
with 23 additional eligible studies. However, the e ectiveness
remains unclear. The potential benefits of occupational therapy
interventions on basic activities of daily living (BADL) performance
and global cognitive function for people with stroke have some
support based on the evidence, albeit of low certainty, from
the studies in this review. Only the e ect on global cognitive
function was of a clinically important di erence. There is also
some support of moderate certainty for such interventions to
improve visual attention slightly aPer the intervention, although
it is not clear if this result has clinical importance or if it could
be maintained in the longer term. There is some evidence of low
certainty that occupational therapy may increase slightly working
memory and flexible thinking aPer intervention. There may be little
to no di erence on other cognitive domains and subdomains of
attention, memory, and executive function and on instrumental
activities of daily living (IADL) and community integration and
participation.

The occupational therapy interventions in the studies included
in the review used cognitive remediation approaches as well as
goal-directed, compensatory, and adaptive approaches, though
cognitive remediation approaches were used in the majority. There
was no indication of superiority of either approach in the evidence
for performance in BADL. The improvement in global cognitive
function was based on all but one intervention (Maggio 2020)
taking a cognitive remediation approach. However, for executive
functional performance, there was evidence of greater e ect from
the two compensatory and adaptive approaches (Maggio 2020;
Skidmore 2015a), compared with the nine cognitive remediation
approaches.

Implications for research

Given the low certainty of most of the evidence in our review, more
research is needed to further support or refute the e ectiveness
of occupational therapy for cognitive impairment aPer stroke.
Research examining combined occupational therapy approaches is
particularly needed (i.e. cognitive remediation and compensatory
and adaptive approaches and cognitive interventions combined
with physical interventions), as oPen occurs in practice and as
noted in surveys of occupational therapy practice in this area
(Holmqvist 2014; Koh 2009). Indeed, more research is needed
to establish if there are long-term benefits on activities of daily
living (ADL) and social participation of di erent approaches on
the performance of people with cognitive impairment poststroke
(Clarke 2015). Research is needed to discern which elements of
approaches are the most e ective, along with the minimal and
optimum 'dose' of the intervention (Cicerone 2019; Rogers 2018),
and what the indications are for specific approaches, for example,
depending on the individual profile of the person with stroke and
their cognitive impairment (Clarke 2015).

Future research also needs to be of a high quality, and designed
and conducted to address the weaknesses found in many of the
studies in our review, particularly in selection and performance
bias (Stinear 2020). Blinding of rehabilitation interventions can be
challenging, including concealment of technological interventions
given the physical nature of such interventions (Stinear 2020).
Given that delivery of standardised rehabilitation interventions
in using blinded methods is complex and time-intensive, greater
resources in stroke research funding are needed for supporting
such delivery (Stinear 2020), and to minimise these biases.
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Study characteristics

Methods Design: parallel, single-site RCT

Duration of trial: 31 months (March 2008 to December 2010)

Unit of randomisation: rehabilitation outpatients of working age (18–65 years) in the postacute phase
after a brain injury with identified WM deficits.

Recruitment and allocation: of 331 rehabilitation outpatients of working age in the postacute phase
after a brain injury, 203 people were screened for WM deficits. 121 met the WM inclusion criteria; 24 of
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these were excluded due to communication problems or being unfit for testing. Of the remaining num-
ber who accepted participation, 45 participants were randomised by lot to either to IG (n = 25) or CG (n
= 20). 34 of these participants had stroke, 19 in IG and 15 in CG.

Participants Setting: metropolitan rehabilitation outpatient clinic

Country: Sweden

Sample size: 34 adults allocated (IG: 19; CG: 15), 29 analysed (gender of subsample with stroke not
specified; original sample had 24 men (51%) and 23 women (49%))

Inclusion criteria: ≤ 5 digits/blocks forwards or ≤ 4 digits/blocks reversed in the WAIS-III Digit Span and
WAIS-III-NI Span board

Exclusion criteria: inability to communicate, medical reasons according to the physician's health as-
sessment (i.e. pronounced fatigue, pain, or depression)

Age: mean: IG: 47.38 years; CG: 52.86 years

Time since onset of stroke: mean: IG: 30.31 (SD 13.41) weeks; CG: 27.79 (SD 13.94) weeks

Types of stroke: 66% of participants with stroke had a right hemisphere stroke, 41% had a leP hemi-
sphere stroke, and the rest bilateral.

Interventions Intervention group

Brief name: Cogmed QM computerised training program

Recipients: rehabilitation outpatients of working age in the postacute phase after a brain injury with
identified WM deficits

Why: to provide an evidence-based remedial approach using a computerised training program with in-
tensive repetition of tasks for visuospatial and verbal WM that are adapted for the participant at a chal-
lenging performance level.

What (materials): Cogmed WM training. Stockholm: Pearson Assessment AB. 2006. Available online
at: www.cogmed.com/. Online version requires a stable broadband Internet connection, preferably 0.5
Mbit/second or better.

What (procedures): the Cogmed training program in addition to usual rehabilitation routines. The
training programme included a battery of visuospatial and verbal auditory WM tasks:

• visuospatial WM tasks require recall of the position of stimuli in a 4-by-4 grid and then reproduction
of the stimuli in the same order, in the reverse order, or in a rotated grid;

• verbal WM tasks require recall of sequences of letters and digits forwards or backwards or both.

All parts of the battery must be trained at each session, 90 trials each day. The tasks are introduced with
a voice-over transmitted by the computer's speaker. The person responds by localising and remember-
ing multiple stimuli at the same time. The tasks have a unique sequencing order in each trial and short
delays that require the representation of stimuli to be held in the person's WM.

Who provided: an occupational therapist certified as coach for the Cogmed QM training, confirmed
in personal communication with the authors. According to the Cogmed website, Cogmed is "current-
ly used by psychologists, speech pathologists, occupational therapists and other clinical specialists
working with individuals with attention and learning difficulties" and requires providers to undertake
Cogmed Coach Training and Accreditation courses, either by self-paced online coursework that is free
with the purchase of a Cogmed Coach Starter Pack or attending a 1-day face-to-face course offered
around the world.

How: the person can work individually and independently using the online software on a personal
computer. Participants were able to ask sta  for assistance and were provided with personal and indi-
vidual feedback once per week, by a specially trained coach.

Where: in a quiet room in the occupational therapy department.
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When and how much: 30–45 minutes per session, 5 days per week for 5 weeks (25 sessions) (12.5–
18.75 hours in total)

Tailoring: the difficulty level of the tasks adapts according to the individual's performance. The soft-
ware included direct reinforcement via scores and positive verbal feedback. Participants were able to
ask sta  for assistance. Once per week the coach gave personal and individual feedback about results.

Modification: none reported

How well (planned): there appeared to be no formal assessment of fidelity. The program was report-
edly used according to the guidelines and that the coaches provided input to help participants "adhere
to the training" but no evaluation of this was reported.

How well (actual): not reported. The researchers commented that the training was tiring and that the
schedule of 5 days per week for 5 weeks and the need to attend the outpatient clinic for the training
was challenging for many of the participants and was the reason for dropouts.

Comparator group

Brief name: usual rehabilitation

Recipients: rehabilitation outpatients of working age in the postacute phase after a brain injury with
identified WM deficits

Why: provide usual rehabilitation services

What: outpatient rehabilitation in accordance with the usual routines at the clinic, based on their reha-
bilitation needs

Who: several different professionals in the team

How: face-to-face but not further specified

Where: rehabilitation clinic

When and how much: 5 weeks

Tailoring: rehabilitation services based on individual needs

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary

• AMPS

Secondary

• WAIS-III Digit Span reversed

• RBMT-II

• BNIS

• DEX

• WM Questionnaire

Other

• HADS

• FIS

Methods of data collection: demographic data were collected from the medical chart; the AMPS was
administered by a clinical occupational therapist trained, calibrated, and certificated in the administra-
tion of the AMPS; other information not provided.
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Data collection time points: baseline, after the 5-week intervention, and at 3 months' follow-up

Notes Funding: no

Conflict of interest: none

Published trial protocol: no

Trial registration: no

Ethics approval: no

Author contact: further information and stroke-specific data from authors requested and provided.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were "randomized by lot".

Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk The IG received Cogmed training from trained occupational therapist coaches
and the CG received regular occupational therapy and rehabilitation services
but with computerised CT excluded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not reported and there was no ethical process of informed consent; however,
the participants completed the outcome measures and knowledge of receiv-
ing the CT or not could have impacted outcome measurement.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk For the whole sample, there was 15% attrition after training and 19% after 18
weeks with missing outcome data balanced in numbers across groups. How-
ever, reasons for attrition were not provided separately for both groups. About
half of the reasons appeared unrelated to outcome, and the other half were
unclear. We used data provided by authors for the subsample of stroke partici-
pants for which attrition was unclear.

Selective reporting (re-
porting bias)

Low risk No protocol located but all outcomes reported across 2 papers.

Other bias Low risk No other identifiable bias.

Akerlund 2013  (Continued)

 
 

Study characteristics

Methods Design: parallel RCT

Duration of trial: 18 months (dates not specified)

Unit of randomisation: inpatient adult survivors of incident stroke with a confirmed attention deficit

Recruitment and allocation: 334 survivors of stroke (all pathological subtypes) were approached
within 2 weeks after stroke. 107 (32%) consented and were checked for eligibility. Of these 95 (88.8%)
were eligible for attention screening, 84 of these (88%) were assessed as having deficits and 78 of these
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(5 withdrew and 1 moved) were randomised by stratified minimisation (by age, gender, ethnicity (Euro-
pean, non-European) and Barthel Index (≤ 18, > 18) to 2 groups, APT (n = 38) and SC (n = 40).

Participants Setting: 2 metropolitan hospitals

Country: New Zealand

Sample size: 78 adults, 60% men; APT: 38; SC: 40

Inclusion criteria: 1 SD below the normative mean on any of the following tests: Bells Test, IVA-CPT,
TMT-A and TMT-B, and 2 slowest Paced Auditory Serial Addition Test trials; newly diagnosed stroke
(first-ever-in-a-lifetime stroke)

Exclusion criteria: inability to give informed consent, severe cognitive deficit precluding participation
(MMSE < 20), medical instability or condition that could impact results (e.g. dementia), not fluent in
English as required for standardised assessment

Age: mean: APT: 70.2 (SD 15.6) years; SC: 67.7 (SD 15.6) years

Time since onset of stroke: mean: APT: 18.48 (SD 11.95) days; SC: 18.58 (SD 7.62) days

Types of stroke: 61.5% had had an ischaemic stroke

Site of lesion: APT: leP hemisphere 14 (43.8%), right 15 (46.9%), other 3 (9.1%); SC: leP hemisphere 25
(58.1%), right 17 (39.5%), other 1 (2.3%)

Interventions Intervention group

Brief name: APT

Recipients: inpatient adult survivors of incident stroke with a confirmed attention deficit

Why: to provide a theoretically based, hierarchical, and multilevel treatment, involving cognitive ex-
ercises for remediation and improvement of aspects of attention including sustained, selective, alter-
nating, and divided attention (Sohlberg 1987; Sohlberg 2001). Sohlberg 2001 outlined 6 treatment prin-
ciples for attention process training, including theoretically grounded, hierarchically organised, pro-
viding sufficient repetition, based on client performance data, with active facilitation of generalisation
throughout treatment, and providing a flexible and adaptable format.

What (materials): APT package including paper and pencil tasks, set of CDs including auditory CDs
that produced auditory stimuli as well as a distraction (like 'white noise') to overlay some tasks where
selective attention was needed. For the visual tasks, this distraction was produced by using acetate
overlays with patterns on them (Barker-Collo 2009). The latest version of APT program can be pur-
chased at: lapublishing.com/apt-attention-process-training/, which provides details of latest APT soft-
ware and training programme; materials include a manual and tracking sheets for exercises. See al-
so Sohlberg 1987 for an appendix of materials used for training each aspect of attention and Sohlberg
2001 for an outline of an APT programme that included computer activities, auditory tapes, and pen-
and-paper tasks.

What (procedures): provider used a hierarchy of treatment tasks targeting different aspects of atten-
tion starting at sustained attention then progressing to selective, alternating, and divided attention.
Each task was considered "mastered" once the client was able to complete the task with no more than
1 error (Barker-Collo 2009). Current APT programme involves "a set of drill based, hierarchically orga-
nized exercises that tap different domains of attention that are matched to the client's impairment pro-
file and administered repetitively. They are paired with generalization real world, individualized exer-
cises that are selected to promote generalization" (Barker-Collo 2009). Sohlberg 2001 has examples of
tasks in the APT computer program for addressing each of these aspects and appendices with example
recording protocols and a case study. Examples of tasks include listening for target words or sequences
on auditory attention tapes, mental math activities, putting words in alphabetical order, placing a visu-
al distractor (e.g. a plastic overhead sheet with distractor lines) over the top of a paper-and-pencil ac-
tivity.
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Who provided: a registered clinical neuropsychologist provided APT training in this study; APT could
be administered by neuropsychologists, occupational therapists, speech language therapists, and oth-
er rehabilitation specialists. There were no training requirements in addition to the manual.

How: face-to-face individual sessions. Sohlberg 2001 reported that delivery should be flexible and
adaptable including delivery to individuals or groups.

Where: in hospital prior to discharge and then in clients' primary residences after discharge; Sohlberg
2001 reported that delivery should be flexible and adaptable including delivery in clinics or at home.

When and how much: up to 30 hours of individual APT conducted for 1 hour on weekdays for 4 weeks
(mean 13.5 (SD 9.44) hours)

Tailoring: because of issues such as fatigue, a 30-hour maximum was set in this study. Sohlberg
2001 described the hierarchical nature of the programme tasks and how clinicians use client perfor-
mance data to tailor the intervention. The hierarchy of programme tasks place increasing demands
on attentional control and WM. Client performance data were used to make treatment decisions, such
as when to start, stop, or modify a programme. For example, clinicians examine the participants' er-
ror profiles to assess where errors were occurring, such as at the beginning or end of a task, reflecting
a different attentional demand and adjust the training tasks accordingly. Graphs of performance were
shown to the client to provide objective and powerful feedback.

Modification: none reported

How well (planned): none reported in the paper and not formally assessed; the author advised that
"there was tracking of the order in which tasks were administered to ensure that the protocol was ad-
hered to".

How well (actual): none reported

Comparator group

Brief name: SC

Recipients: inpatient adult survivors of incident stroke with a confirmed attention deficit

Why: to provide standard rehabilitation care poststroke.

What: not reported

Who: not reported

How: not reported except standard inpatient care

Where: metropolitan hospital

When and how much: not reported

Tailoring: none reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary

• mRS

Secondary

• IVA-CPT FSAQ, which combines auditory and visual attention scores

• TMT-A; TMT-B

• PASAT
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• CFQ

Other

• Bells Test

• SF-36 MCS

• SF-36 PCS

• GHQ-28

Methods of data collection: a trained assessor blind to randomisation administered and scored the
assessments using standard procedures. Assessments lasted 2.5 hours, occurring over 2 sessions if re-
quired.

Data collection time points: baseline, 5 weeks (1-week postintervention), and 6 months

Notes Funding: yes (supported by the New Zealand Health Research Council (HRC Refs 06/063C and 07/070C)
and a National Heart Foundation (New Zealand) Fellowship

Conflict of interest: none

Published trial protocol: not reported

Trial registration: yes (ACTRN12607000045415)

Ethics approval: yes

Author contact: further details about intervention implementation were provided and unpublished
data (means and SDs) supplied.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Randomization was concealed using an online internet randomization
service whose procedures ensure enrollment and check eligibility before al-
lowing randomization. Stratified minimization randomization was used to en-
sure the balance for possible prognostic factors … across the groups".

Allocation concealment
(selection bias)

Low risk Quote: "Implementation of the randomization sequence was via secured on-
line contacting of the treating clinician, who had no access to assessment da-
ta. Randomization information was not accessible to any other study sta  dur-
ing the study".

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Participants and therapists not blinded.

Quote: "All APT sessions were administered by a registered clinical neuropsy-
chologist, who was the only member of the study team (e.g. named investiga-
tors, statisticians, data management, assessors) who did not remain blind to
randomization status throughout the study".

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "Assessments were repeated at 5 weeks and 6 months by a trained as-
sessor blind to randomization … Randomization information was not accessi-
ble to any other study sta  during the study.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Attrition overall provided, not numbers lost for each group. Reasons for losses
not provided separately for both groups. Used last observation carried forward
for missing data.

Selective reporting (re-
porting bias)

Low risk All outcomes included in this review were reported as per the protocol.
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Other bias Low risk No other identifiable bias.
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Study characteristics

Methods Design: parallel RCT with 4 groups (note: data only for 2 groups included in this review: CG and CT
groups)

Duration of trial: about 11 months (first recruitment 10 February 2017 to 22 January 2018 (last fol-
low-up))

Unit of randomisation: outpatients < 6 months poststroke with vascular cognitive impairment (aged >
18 years)

Recruitment and allocation: of 260 people with stroke assessed for eligibility, 225 people were eligible
and randomised to 1 of 4 groups: PE + CT; PE; CT; and CG; as noted above, we included only data from
the CT (n = 57) and CG (n = 57)

Participants Setting: rehabilitation centre

Country: China

Sample size: 114 allocated, 92 adults analysed; CT: 45 (53.33% men); CG: 47 (57.44% men)

Inclusion criteria: aged > 18 years; medically stable; < 6 months poststroke; able to understand and
follow verbal instructions; without severe somatic diseases or mental disorders, including anxiety and
depression; without visual or auditory disturbances in recent months; met the diagnostic criteria for
vascular cognitive impairment

Exclusion criteria: motor deficits, non-stroke-related neurological impairments, clinically determined
as unsafe for physical activity

Age: mean: CT: 67.51 (SD 2.24) years; CG: 64.36 (SD 2.31) years

Time since onset of stroke: not reported; however, inclusion criterion of < 6 months poststroke

Types of stroke: not reported

Site of lesion: not reported

Interventions Intervention group

Brief name: CT (CO)

Recipients: outpatients < 6 months poststroke with vascular cognitive impairment (aged > 18 years)

Why: to provide an effective and safe alternative to established drugs to decrease cognitive impair-
ments in people with stroke in the form of a non-pharmacological intervention of CT.

What (materials): COGPACK programme, developed for neurorehabilitation (Marker Software,
www.markersoftware.com) delivered on up to 20 tablet computers with touch screens "to avoid train-
ing difficulties in computer novices"; 12 of possible 64 exercises were selected, including 4 tasks of
memory ('memory for route', 'memory for signs', 'memory for pattern', 'memory for scene'), 4 tasks of
execution ('mental arithmetic', 'logical block', 'shortest way', 'continue a series'), and 4 attention and
speed tasks ('scanning', 'catch', 'steer', 'assembly line').

What (procedures): supervised CT in groups using tablet computers

Who: experienced therapists with exercise physiology or clinical psychology backgrounds provided the
interventions for the 4 groups. However, the CT group used the COGPACK programme, which is a com-
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mercially available programme and which, according to the website, can be used in occupational ther-
apy as a "concentration, performance and motivation aid".

How: supervised group (up to 20)

Where: in the rehabilitation centre, further details not provided

When and how much: 60 minutes, 3 times weekly, for 12 weeks (36 hours in total)

Tailoring: group training was supervised, so presumably individual and group assistance was provided
as needed.

Modifications: none reported

How well (planned): not reported

How well (actual): not reported

Comparator group

Brief name: usual care and watched 45-minute video documentaries 3 times per week, for 12 weeks

Recipients: outpatients < 6 months poststroke with vascular cognitive impairment (aged > 18 years)

Why: to provide usual rehabilitation services to patients poststroke and an equivalent dose through
the documentary watching.

What: usual care and video documentaries

Who provided: not described, presumably usual care rehabilitation sta 

How: face-to-face

Where: rehabilitation centre

When and how much: length of usual care plus 45-minute video documentaries 3 times per week, for
12 weeks

Tailoring: not reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary

• None

Secondary

• TMT-B

• Stroop Colour-Word

• Forward Digit Span

• Mental Rotation Test

Methods of data collection: 4 research assistants blinded to group allocation performed a battery of
standardised measurements.

Data collection time points: baseline, 12 weeks (postintervention), and 6 months after training ended

Notes Funding: none. Authors declared they received no financial support for the research, authorship, or
publication of the study.
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Conflict of interest: the authors declared no potential conflicts of interest with respect to the re-
search, authorship, or publication of the study.

Published trial protocol: none reported

Trial registration: ISRCTN16009172

Ethics approval: yes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "used the on-line Research Randomizer to generate allocation se-
quence".

Allocation concealment
(selection bias)

Low risk Quote: "an independent research assistant who was not involved in the study
held the random lists of number" and "contacted the participants".

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Incomplete blinding. Single-blind (investigator-blinded, not participant blind-
ed); it is not clear if the "investigator" is the researcher or the therapist, may
have been only the outcome assessors (research assistants). Therefore, it may
have been possible for therapists to discern which therapy a participant was
receiving and for the participants to know which group they were allocated to.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "Four research assistants performed a battery of standardized mea-
surements … The research assistants were blind to group allocation".

Incomplete outcome data
(attrition bias)
All outcomes

High risk Loss to follow-up and the reasons for losses were reported and these were
balanced between groups. However, 12 (21%) missing from CT group and 10
(17.5%) from CG.

Selective reporting (re-
porting bias)

Low risk Checked against protocol and all outcomes assessed and reported as planned.

Other bias Low risk No other identifiable bias.
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Study characteristics

Methods Design: parallel RCT; 1988: post-hoc analysis of data from Carter 1983

Duration of trial: not reported

Unit of randomisation: inpatient adults with a clinically defined stroke and cognitive impairment

Recruitment and allocation: 33 people with acute stroke were randomised to 2 groups, IG (n = 16) and
CG (n = 17)

Participants Setting: metropolitan community hospital

Country: USA

Sample size: 33 adults (48% men); IG: 16; CG: 17; n = 28 analysed for ADL, n = 25 analysed for time
judgement

Exclusion criteria: people with tumours, extensive bilateral damage, or prior brain damage

Carter 1983 
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Age: mean: IG: 70.5 (SD 11.4) years; CG: 73.4 (SD 9.2) years

Types of stroke: neurological Severity Scores mean (of 60): IG: 29.4 (SD 3.9); CG: 28.5 (SD 6.4)

Site of lesion: IG: leP hemisphere 9 (56%), right 7 (44%); CG: leP hemisphere 9 (53%), right 8 (47%)

Days from admittance to stroke programme to pretest: mean: IG: 4.8 (SD 1.6) days; CG: 4.6 (SD 2.6)
days

Interventions Intervention group

Brief name: cognitive skills remediation training

Recipients: inpatient adults with cognitive impairments after acute stroke

Why: to provide formal cognitive remediation training to acute patients within 1 week poststroke that
included "continuous reinforcement, immediate feedback, cuing, gradually increasing … difficulty lev-
el and stressing the importance of the skills being taught to activities of daily living" (Carter 1983).

What (materials): Thinking Skills Workbook (Carter 1980) for pen-and-paper tasks requiring: visual
scanning, visual-spatial or time judgement; early versions cited in papers, latest edition (Languirand
2014) provided pen-and-paper pre- and post-tests and tasks covering various areas of cognition includ-
ing paying attention and reading, concentrating on detail, listening, scheduling and time management,
memory in everyday living, sorting and classifying, sequencing and logic, verbal skills, maths skills.

What (procedures): based on pretest of the 3 main areas of interest, visual scanning, visual-spatial,
or time judgement, trained research assistants provided 1-to-1 training sessions in any of these areas
where pretest performance was < 80%, in additional to usual rehabilitation.

Who provided: trained research assistants provided the intervention in the study; Languirand
2014 workbook stated that it was for use by professional rehabilitation sta , paraprofessionals, or fam-
ily members.

How: face-to-face and individually

Where: stroke rehabilitation unit; Languirand 2014 workbook recommended a quiet private room with
minimal distractions.

When and how much: 30–40 minutes, 3 times per week for a mean of 3–4 weeks (i.e. up to 8 hours in
total); the testing and training took place between 9.00 a.m. and 11.45 a.m. before or after other stroke
programme activities; Languirand 2014 workbook recommended session length of 25–35 minutes,
twice per week for 4–6 weeks

Tailoring: not reported except that training was given only in areas where the participant scored <
80%.

Modifications: none reported

How well (planned): only that the research assistants were trained in activities from the workbook.

How well (actual): not reported

Comparator group

Brief name: rehabilitation as usual

Recipients: inpatient adults with cognitive impairments after acute stroke

Why: to provide rehabilitation services poststroke

What: routine stroke programme activities, including social work consultations, occupational therapy,
physical therapy, speech therapy, family visits, and interaction with rehabilitation nursing sta 

Who: occupational therapists, physical therapists, speech therapists, social workers, and rehabilitation
nursing sta 
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How: face-to-face

Where: stroke rehabilitation unit

When and how much: mean length of stroke programme was 3–4 weeks

Tailoring: not reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary

• Barthel Index

Secondary

• Time judgement test: participants were asked to estimate a 1-minute time period

Other

• Visual scanning, visual-spatial tests

Methods of data collection: attempts were made for blinded pre- and postassessment by trained
trainers and testers not involved in stroke programme.

Data collection time points: before and after training (baseline and 3–4 weeks after baseline)

Notes Funding: yes (research grant)

Conflict of interest: not reported

Published trial protocol: no

Trial registration: no

Ethics approval: none reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Description provided was "randomly assigned".

Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Quote: "The stroke program sta  was not informed of group assignment for
the patients in this project, or of the experimental nature of the project …
However, because of the physical layout of the stroke unit, at times it was pos-
sible for the tester to see which patients were given training by the other assis-
tant".

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Incomplete blinding.

Quote: "For the major part of the study, an experimental blind testing pro-
cedure was used … However … at times it was possible for the tester to see
which patients were given training by the other assistant".
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Incomplete outcome data
(attrition bias)
All outcomes

Low risk Overall improvement scores are provided for the IG (n = 16) and CG (n = 17),
suggesting that there was no attrition. In the secondary analysis, data from
28/33 participants was available for the Barthel Index with attrition equal
across groups.

Selective reporting (re-
porting bias)

High risk Post-hoc analysis of ADLs reported in Carter 1988 but not referred to in Carter
1983; Carter 1988 also reported auditory attention, digit span, verbal memory,
abstract reasoning, and verbal comprehension (that are not reported in Carter
1983).

Other bias Low risk No other identifiable bias.

Carter 1983  (Continued)

 
 

Study characteristics

Methods Design: parallel RCT

Duration of trial: 8 months (June 2014 to January 2015)

Unit of randomisation: rehabilitation inpatients with stroke and cognitive dysfunction

Recruitment and allocation: 80 inpatients with stroke were prospectively recruited and randomised
by computer to IG (n = 40) or CG (n = 40).

Participants Setting: inpatient ward of a rehabilitation centre

Country: China

Sample size: 80 adults, 65% men; IG: 40; CG: 40

Inclusion criteria: diagnostic criteria of stroke according to 4th National Cerebrovascular Disease Con-
gress 1995 and confirmed by computer tomography or magnetic resonance imaging, first stroke on-
set, stroke chronicity ≤ 3 months, no signs of moderate brain atrophy or leukaraiosis, no field vision de-
fect of visual neglect; MoCA < 26, no impairment of consciousness, no history of psychological diseases,
able to provide written informed consent.

Exclusion criteria: "mental retardation", mental diseases or coma; severe vision or auditory impair-
ments, aphasia; severe cardiac, lung, or kidney function impairments; respiratory failure; tumour; drug
or alcohol abuse

Age: mean: 57.74 (SD 8.5) years; IG: 58 (SD 9) years; CG: 55 (SD 8) years

Time since onset of stroke: n: 1–2 months: 38 (48%), 2–3 months: 27 (34%), ≥ 3 months: 15 (19%)

Types of stroke: 71% had infarction stroke

Site of lesion: 45% right, 39% leP, 16% bilateral

Interventions Intervention group

Brief name: BrainHQ

Recipients: adult rehabilitation inpatients within 3 months of stroke with cognitive dysfunction/execu-
tive disorder

Why: to provide computer-based training to improve cognitive and executive functioning in addition to
regular or standard rehabilitation and therapy.

Chen 2015 

Occupational therapy for cognitive impairment in stroke patients (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

71



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

What (materials): BrainHQ (Posit Science) (www.brainhq.com) computer-based training accessed via
a computer with Internet access: Double Decision, Target Tracker, Hawk Eye and Visual Sweep pro-
grams.

Double Decision: trains attention – more details at www.brainhq.com/why-brainhq/about-the-brain-
hq-exercises/attention/double-decision

Target Tracker: trains executive function – more details at www.brainhq.com/why-brainhq/about-the-
brainhq-exercises/attention/target-tracker

Hawk Eye: trains memory – more details at www.brainhq.com/why-brainhq/about-the-brainhq-exer-
cises/brainspeed/hawk-eye

Visual Sweeps: trains spatial orientation – more details at www.brainhq.com/why-brainhq/about-the-
brainhq-exercises/brainspeed/visual-sweeps

What (procedures): in addition to "regular/standard occupational therapy, physical therapy, TENS,
cognitive rehabilitation training, and acupuncture" BrainHQ computer-based training was provided,
mainly using the 4 games of BrainHQ listed above. Each game included 10 levels, increasing in difficulty
and graded by different shapes, colours, and interferences. In addition, each level had 3 different back-
grounds. Each participant had a practice session at the enrolment of the study. The study researcher
chose the suitable model for training to ensure the safety of the participants with hemiplegia. The first
to fourth week of training all included Double Decision, Target Tracker, Hawk Eye, and Visual Sweep
games.

Who provided: not specified although the researchers (who appear to be from nursing and rehabilita-
tion backgrounds) provided the demonstration and training and accompanied the participant during
training to ensure smooth training. BrainHQ training was completed in addition to regular occupation-
al therapy and other therapies.

How: not specified but presumably face-to-face and individually

Where: inpatient ward of a rehabilitation centre

When and how much: 5 sessions per week of 30 minutes per session for 4 weeks (10 hours in total);
usually between 9 a.m. and 10 a.m., but depended on participant's schedule of other treatments. Week
1: choice of sublevel of Double Decision; week 2: Target Tracker, week 3: Hawk Eye, week 4: Visual
Sweeps.

Tailoring: the difficulties of each game were individually adjusted according to the participant's abil-
ity. Each game included 10 levels, increasing in difficulty. Each level was graded by different shapes,
colours, and interferences. The levels of difficulty were raised by increasing the similarity of shapes
and colours and by increasing the number of interferences. In addition, each level had 3 different back-
grounds. Based on the participant's correct or incorrect responses, the time of the target items shown
on the screen decreases or increases. The system automatically adjusts the difficult according to par-
ticipant's progress.

Modifications: none reported

How well (planned): none reported

How well (actual): none reported

Comparator group

Brief name: usual rehabilitation

Recipients: rehabilitation inpatients with stroke and cognitive dysfunction/executive disorder

Why: to provide usual rehabilitation services

What: regular/standard occupational therapy, physical therapy, cognitive rehabilitation training, and
acupuncture, including TENS, balance co-ordination training, gait training
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Who provided: not stated; however, presumably included occupational therapists, physiotherapists,
and nurses

How: not reported but implied individually and face-to-face

Where: inpatient ward of a rehabilitation centre

When and how much: 5 sessions per week of 30 minutes per session for 4 weeks (10 hours)

Tailoring: none reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary: none

Secondary:

• MoCA

• BADS

Methods of data collection: questionnaires were administered by researchers 1-to-1; no reporting of
blinding of outcome assessment or not.

Data collection time points: baseline and after the 4-week training programme

Notes Funding: not reported

Conflict of interest: authors declared no conflicts of interest.

Published trial protocol: none located

Trial registration: not reported

Ethics approval: yes

Data: we translated Li 2016 to English and we converted medians and interquartile ratios from both pa-
pers.

Author contact: further information about nature of the reported data obtained from the research
team.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "[Participants] were randomly assigned to the intervention group and
the control group using a computer".

Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not reported; however, participants would have been provided with an infor-
mation sheet that explained about the nature of the study. The participants
would have been able to determine if they were receiving a computerised in-
tervention or not.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk No reporting of any blinding.
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Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No data of dropouts reported.

Selective reporting (re-
porting bias)

Low risk No protocol but all outcomes appear to be reported.

Other bias Low risk No other identifiable bias.
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Study characteristics

Methods Design: parallel RCT

Duration of trial: 2 months (December 2013 to January 2014)

Unit of randomisation: people with hemiparetic stroke onset within 3 months to 1 year

Recruitment and allocation: recruited successively from 30 hospitalised stroke patients who were re-
ceiving occupational and physical therapy and randomised to the either CACR (n = 12) or CG (n = 13).

Participants Setting: 1 general hospital

Country: Republic of Korea

Sample size: 25 adults, 64% men; CARC: 12 (58% men); CG: 13 (69% men)

Inclusion criteria: hemiparetic stroke of onset within 3 months to 1 year, able to follow verbal instruc-
tions, communicate to a certain level, able to perform all tests and had experienced light cognitive
function failures that scored 18–23 on the MMSE.

Exclusion criteria: diplegia, had never attended a school, were biased, or had received CACR within
past year.

Age: mean: CARC: 60.0 (SD 4.7) years; CG: 63.7 (SD 6.3) years

Time since onset of stroke, mean: CARC: 5.3 (SD 2.3) months; CG: 6.0 (SD 2.2) months

Types of stroke: hemiplegic only description provided

Site of lesion: n (right/leP hemisphere): CARC: 9/3; CG: 8/5

Interventions Intervention group

Brief name: CARC using RehaCom software

Recipients: adults with stroke within 3–12 months poststroke with cognitive dysfunction

Why: to provide objective CT based on neuropsychological patterns to stimulate damaged location of
the brain.

What (materials): RehaCom software (Korean version): the awakening, reactivity, attention and con-
centration, simultaneous attention, and selective attention programs; see hasomed.de/en/prod-
ucts/rehacom/; the software is available in 27 languages at no extra cost; computer; joystick and touch
screen input devices; optional reaction board.

What (procedures): CACR in addition to occupational therapy and physical therapy
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Who provided: 2 "expert therapists" provided the CARC and traditional rehabilitation therapy. The Re-
haCom website states that the software is used "extensively by … occupational therapists" and other
clinicians in rehabilitation centres, hospitals, and clinics.

How: not described but presumably face-to-face and individually

Where: not specified but within general hospital

When and how much: 30 minutes per day, 5 days per week, for 6 weeks (total of 15 hours) (in addition
to usual occupational therapy and physical therapy)

Tailoring: feedback on the result during and after the treatment was provided and training occurred
according to each participant's functional ability; the participants could complete the training using a
reaction board while seated and watching the screen.

Modifications: none reported in paper

How well (planned): not reported

How well (actual): not reported

Comparator group

Brief name: traditional rehabilitation therapy

Recipients: adults with stroke with cognitive dysfunction

Why: to provide rehabilitation services to people poststroke

What: occupational therapy and physical therapy. Exercise was prescribed and supervised by 2 experi-
enced physiotherapists

Who provided: occupational therapists and physiotherapists

How: face-to-face

Where: 1 general hospital

When and how much: 30 minutes 5 times per week for 6 weeks (total of 15 hours)

Tailoring: none reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary: none

Secondary

• DST forwards and backwards

• VST forwards and backwards

• VCPT

• ACCPT

Methods of data collection: the 4 tests were performed in order from the easiest to the hardest, and
they were performed by everyone in the same order.

Data collection time points: baseline and 6 weeks (post-treatment)

Notes Funding: not reported

Conflict of interest: not reported
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Published trial protocol: not reported

Trial registration: not reported

Ethics approval: quote: "All of the protocols used in this study were approved by Gachon University.
Before beginning the study, the procedures, risks and benefits were explained to all of the participants,
who gave their informed consent".

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Only stated "randomly allocated" in the abstract.

Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk All participants signed a written consent form after receiving a full explanation
of the expected result and adverse effects of the study. 2 expert therapists pro-
vided the CACR group and the CG with traditional rehabilitation therapy.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk A computerised neurocognitive function test was used to assess relevant cog-
nitive outcomes, providing a level of objective assessment.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Not reported.

Selective reporting (re-
porting bias)

Low risk All outcomes in the methods were reported in the results.

Other bias Low risk No other identifiable bias.

Cho 2015  (Continued)

 
 

Study characteristics

Methods Design: parallel RCT

Duration of trial: 6 weeks (dates not specified)

Unit of randomisation: people with hemiparetic stroke onset within 3 months to 1 year

Recruitment and allocation: eligible people from among 48 stroke inpatients who were undergoing
physical and occupational therapy were randomised to 1 of 3 groups, NFB (not included in this review),
CACR (n = 14), and CG (n = 16).

Participants Setting: 1 general hospital

Country: Republic of Korea

Sample size: 30 adults, 53% men; CARR: 14 (64% men); CG: 16 (48% men)
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Inclusion criteria: hemiparetic stroke of onset within 3 months to 1 year, able to follow verbal instruc-
tions and to communicate, experienced mild cognitive deficit (18–23 on the MMSE), able to perform all
tests

Exclusion criteria: if had never attended a school or had received CACR within the past year

Age: mean: CARC: 63.0 (SD 5.4) years; CG: 64.0 (SD 8.8) years

Time since onset of stroke: mean: CARC: 5.1 (SD 2.2) months; CG: 6.5 (SD 1.5) months

Types of stroke: not described, except hemiplegic

Site of lesion: not reported

Interventions Intervention group

Brief name: CARR using RehaCom software

Recipients: adults with stroke within 3–12 months poststroke with cognitive dysfunction

Why: to improve problem-solving ability through use of games or other computer-based programs in a
manner that allowed different levels of task difficulty for the participant.

What (materials): RehaCom software (Korean version): attention, concentration, and memory pro-
grams; see hasomed.de/en/products/rehacom/. The software is available in 27 languages at no extra
cost; computer; monitor, keyboard.

What (procedures): CACR in addition to occupational therapy and physical therapy.

Who provided: 2 "expert therapists" provided the CACR and traditional rehabilitation therapy. The Re-
haCom website states that the software is used "extensively by … occupational therapists" and other
clinicians in rehabilitation centres, hospitals, and clinics.

How: face-to-face and individually (presumably)

Where: not specified but within hospital

When and how much: 30 minutes per day, 5 days per week, for 6 weeks (total of 15 hours) (in addition
to usual occupational therapy and physical therapy)

Tailoring: training at different levels of task difficulty according to the functional level of the partici-
pant

Modifications: none reported

How well (planned): not reported

How well (actual): not reported

Comparator group

Brief name: traditional rehabilitation therapy

Recipients: adults with stroke with cognitive dysfunction

Why: to provide rehabilitation services to people poststroke.

What: occupational therapy and physical therapy

Who provided: occupational therapists and physiotherapists

How: face-to-face

Where: 1 general hospital

When and how much: 30 minutes 5 times per week for 6 weeks (total of 15 hours)
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Tailoring: none reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary

• FIM

Methods of data collection: data collection not described except that FIM Motor and Cognitive subto-
tal and FIM Total scores were calculated.

Data collection time points: baseline and 6 weeks (post-treatment)

Notes Funding: not reported

Conflict of interest: not reported

Published trial protocol: not reported

Trial registration: not reported

Ethics approval: yes "approved by the Institutional Review Board of Gachon University"

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported.

Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Participants could discern which group they were in and therapist could also.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not reported.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Not reported.

Selective reporting (re-
porting bias)

Low risk All outcomes in the methods were reported in the results; no protocol report-
ed.

Other bias Low risk No other identifiable bias.
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Methods Design: single-blind RCT

Duration of trial: 2 years and 4 months (January 2013 to May 2015)

Unit of randomisation: adults receiving rehabilitation with ischaemic or haemorrhagic stroke in the
chronic phase (3–6 months after acute neurological event).

Recruitment and allocation: people diagnosed to need cognitive rehabilitation were enrolled and as-
signed in order of recruiting to intervention group of CCR (IG) (n = 20) or traditional cognitive rehabilita-
tion (CG) (n = 15).

Participants Setting: cognitive rehabilitation institute

Country: Italy

Sample size: 35 adults; 51.4% men; IG: 20; CG: 15

Inclusion criteria: diagnosis of vascular brain injury of either haemorrhagic or ischaemic aetiology
(the latter involving the middle cerebral artery); presence of moderate cognitive impairment, i.e. MMSE
score 12–20; absence of severe spasticity with an Ashworth Scale < 3; absence of disabling sensory al-
terations (i.e. hearing and visual loss), and severe medical and psychiatric illness according to the Di-
agnostic and Statistical Manual of Mental Disorders, 4th Edition and International Classification of Dis-
eases-10.

Exclusion criteria: severe spasticity; disabling sensory alterations, e.g. hearing and visual loss, severe
medical and psychiatric illness

Age: mean: 43.1 (SD 16.8) years

Time since onset of stroke: mean: 3.5 (SD 2.0) months

Types of stroke: ischaemic: 24; haemorrhagic: 11

Site of lesion: n: cortical right: 11; subcortical right: 10; cortical leP: 8; subcortical leP: 6

Interventions Intervention group

Brief name: ERICA PC training

Recipients: adults with chronic phase of stroke (3–6 months)

Why: to implement CT in 5 cognitive domains of attention process, memory abilities, spatial cognition,
and verbal and non-verbal executive functions.

What (materials): computer-based ERICA software training (www.erica.giuntios.it/it/) in Italian; per-
sonal computer

What (procedures): traditional cognitive rehabilitation plus computer-based ERICA software training
provided by a therapist who provided exercises with a growing hierarchy of complexity.

Who provided: a trained cognitive therapist; the ERICA website states that professionals who can use
ERICA include: doctors with specialisation in geriatrics, physical medicine and rehabilitation, neurology
and neuropsychiatry, psychologists, speech therapists, physiotherapists, occupational therapists.

How: face-to-face and individually

Where: not specified but within the rehabilitation institute

When and how much: 24 sessions of 45 minutes each, 3 times per week for 8 weeks (total of 18 hours)
in addition to traditional cognitive rehabilitation of 24 sessions 3 times per week for 8 weeks (for total
of 48 sessions of 45 minutes each, total of 36 hours)
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Tailoring: the therapist provided the programmes within the "growing hierarchy of complexity"
through the Erica platform; the difficulty of the exercises "was flexible to the progressive changes of the
patient's performance and consistently ensure(d) effective and pleasant rehabilitation sessions".

The website states: "The user [rehabilitation professional] selects the exercise to be administered, sets
the parameters (target stimulus, exposure time, background color, etc.), administers the exercise and
proceeds with the session".

Modifications: none reported

How well (planned): not reported

How well (actual): not reported

Comparator group

Brief name: cognitive rehabilitation

Recipients: adults with stroke

Why: to stimulate specific cognitive skills and improve cognitive functional recovery poststroke

What: CT using pen-and-paper tasks

Who provided: a therapist

How: face-to-face

Where: in a rehabilitation institute

When and how much: 45-minute sessions 6 times per week for 8 weeks

Tailoring: customised for participants' needs

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary (results not reported)

• BADL

• IADL

• Barthel Index

Secondary

• MMSE

• Attentive Matrices

• Rey Auditory Verbal Learning Test (RAVLI immediate and late RAVLR recall)

• Digit Span

• Raven's Coloured Progressive Matrices (RAV)

Other

• Category Verbal Fluency

• Letter Verbal Fluency

• Reversal Motor Learning

• Levels of Cognitive Functioning (results reported in Figure only)

• Hamilton Rating Scale for Anxiety and for Depression

Methods of data collection: reported that each patient "was submitted to a complete neuropsycho-
logical evaluation before and after the treatment" to measure the cognitive domains (secondary out-
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comes in this review) and that the functional scales, BADL and IADL, Levels of Cognitive Functioning,
and Barthel Index, were filled with the help of caregivers. The authors stated that it was a single-blind
study but did not report clearly who was blinded and if it was for this outcome assessment.

Data collection time points: before and after treatment (8 weeks)

Notes Funding: authors reported no financial support was received for study.

Conflict of interest: authors reported no conflicts of interest.

Published trial protocol: none located

Trial registration: none reported nor located

Ethics approval: yes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Participants were randomly assigned to 1 of 2 groups "in order of recruiting".
Unclear if this is describing alternate sequence generation or not.

Allocation concealment
(selection bias)

Unclear risk The authors did not describe any procedure of allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Quote: "A trained cognitive therapist provided exercises with a growing hierar-
chy of complexity through the Erica rehabilitative platform".

Both the treatment provider and participants were assumed to be aware of
their group of intervention.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Reported that each patient "was submitted to a complete neuropsychological
evaluation before and after the treatment" to measure the cognitive domains
of interest to this review and that it was a single-blind study but did not report
clearly who was blinded in the study and if it was for this outcome assessment.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Not reported.

Selective reporting (re-
porting bias)

High risk ADL described as an outcome but not reported in the results.

Other bias Low risk No other identifiable bias.

De Luca 2018  (Continued)
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Methods Design: RCT

Duration of trial: not reported

Unit of randomisation: people with right cerebral cortical ischaemic stroke with attention impair-
ments 6 months to 3 years poststroke
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Recruitment and allocation: using purposive sampling of participants with attention impairment, 20
participants randomised to IG (n = 10) or CG (n = 10).

Participants Setting: stroke rehabilitation clinic

Country: Iran

Sample size: 20 adults, 75% men; IG: 10; CG: 10

Inclusion criteria: first-time ischaemic stroke, thrombotic ischaemia in right cerebral cortical region,
confirmed attention impairment, 13–15 consciousness on Glasgow Coma tables, no previous treatment
for attention deficits, able to read and write, 6 months to 3 years after stroke

Exclusion criteria: white matter lesion of brain, and cerebral atrophy (with no previous symptoms); al-
cohol and drug addiction; hearing loss; complete memory recovery before the end of intervention; im-
paired consciousness or brain "re-attack"; no speech power; the lack of co-operation of patients' fami-
lies

Age: mean: IG: 53.90 (SD 9.73) years; CG: 57.70 (SD 12.16) years

Time since onset of stroke: mean: IG: 11.90 months; CG: 20.3 months

Types of stroke: thrombotic ischaemia

Site of lesion: right cerebral cortical region

Interventions Intervention group

Brief name: cognitive rehabilitation

Recipients: adults 6 months to 3 years poststroke with attention impairment

Why: to improve visual and auditory attention performance through group work including focused
stimulation, learning compensatory coping strategies, acquiring insight and awareness, emotional ad-
justment, and improved self-efficacy of feeling more 'in control' (Powell 2017).

What (materials): the Brain Injury Workbook. Exercises for Cognitive Rehabilitation (Powell 2017).
www.routledge.com/The-Brain-Injury-Workbook-Exercises-for-Cognitive-Rehabilitation-2nd/Powell/p/
book/9781315172897

What (procedures): routine rehabilitation plus cognitive rehabilitation delivered according to the
Brain Injury Workbook (Powell 2017)

Table 1 of paper outlines content of 8 sessions:

• determining the purpose and familiarity with stroke and its effects on attention, memory, and daily
life;

• defining attention and its types. Attention persistence training. Training (backward training);

• memorising pictures, names, and face, and practicing word listing;

• meaning evocation training, and completing words;

• family name training, and word finding training to promote the divided attention;

• different-options training, and using memory auxiliaries;

• training how to remember arrangements and gathering training;

• training how to remember numbers and review of some training, solving problems and responding
to patient questions.

Who provided: not reported; Powell 2017 stated that the workbook can be used by therapists working
with brain-injured people in groups and can be used by people with brain injuries themselves and their
carers.

How: face-to-face in groups of 2–10 people, as per workbook

Where: stroke rehabilitation clinic with no further description
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When and how much: 8 sessions, 1 hour per week (total of 8 hours)

Tailoring: none reported, although content appears amenable to individual tailoring, e.g. family name
training

Modifications: none reported

How well (planned): none reported

How well (actual): none

Comparator group

Brief name: routine rehabilitation

Recipients: adults 6 months to 3 years poststroke with attention impairment

Why: to provide routine rehabilitation.

What: drug therapy combined with physiotherapy

Who provided: not reported, presumably relevant rehabilitation clinic sta 

How: individual and face-to-face

Where: stroke rehabilitation clinic

When and how much: not reported

Tailoring: none reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary: none

Secondary

• IVA-CPT

Methods of data collection: not reported

Data collection time points: before and after the intervention (8 weeks) and 6 weeks after completion
of intervention

Notes Funding: none

Conflict of interest: none

Published trial protocol: none located

Trial registration: none reported

Ethics approval: yes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method for randomisation not reported.
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Allocation concealment
(selection bias)

Unclear risk Method of allocation not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not reported but it is apparent that participants could have known which
group they were allocated to.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not reported.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Not clearly reported.

Selective reporting (re-
porting bias)

Low risk It appears that all planned outcomes were reported.

Other bias Low risk No other identifiable bias.

Hasanzadeh Pashang 2020  (Continued)

 
 

Study characteristics

Methods Design: 2 × 2 factorial design RCT (note: data only for 2 groups included in this review: CG and Reha-
Com computer training alone group).

Duration of trial: 28 months (August 2013 to November 2015)

Unit of randomisation: people within 6 months poststroke with cognitive dysfunction; aged 18–75
years

Recruitment and allocation: of 1020 recruited people with stroke being treated (as inpatients or out-
patients, Yang 2014), 240 people were eligible and randomised to 4 groups: conventional therapy (CG)
(n = 60), acupuncture group (n = 60), RehaCom treatment group (IG) (n = 60), and acupuncture plus Re-
haCom group (n = 60).

Participants Setting: 1 university traditional Chinese medicine hospital

Country: China

Sample size: 120 adults allocated, 100 analysed, 49% men; IG: 51; CG: 49

Inclusion criteria: clinical diagnosis of first stroke incident within the preceding 6 months; aged 18–75
years; MMSE score within specific range according to education level; conscious and in stable physical
condition

Exclusion criteria: existing mental disorder before stroke onset; severe hearing or vision problems af-
fecting computer-based assessment and training; pregnancy or breastfeeding; bleeding disease; heart,
liver, or kidney failure or other serious disease; prior participation in other clinical trials

Age: mean: IG: 62.37 (SD 7.89) years; CG: 60.53 (SD 9.19) years

Time since onset of stroke: mean: IG: 44.22 (17.00) days; CG: 42.76 (SD 16.00) days

Types of stroke: most participants had ischaemic strokes (IG: 61%; CG: 63%)

Jiang 2016 
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Site of lesion: leP (IG: 53%; CG: 51%)

Interventions Intervention group

Brief name: RehaCom

Recipients: adults within 6 months poststroke with cognitive dysfunction

Why: to provide computer-based training with 5 different treatment programmes designed to "restore
attention, memory, and executive function and to improve the visual field".

What (materials): RehaCom software (Chinese version). See hasomed.de/en/products/rehacom/ for
more details. The software is available in 27 languages at no extra cost; computer.

What (procedures): conventional therapy plus computer software training with RehaCom, which
includes 5 different therapeutic programmes, each with 1–4 different tasks from which participants
chose during each therapy session and 3–5 varying levels of difficulty. The provider chose the program
and difficulty level according to each participant's needs and provided guidance or reminders and in-
creased difficulty according to patient feedback.

Who provided: physiotherapists using commercially available software. The RehaCom website states
that the software is used "extensively by … occupational therapists" and other clinicians in rehabilita-
tion centres, hospitals and clinics.

The protocol (Yang 2014) stated the following requirements of training and experience:

• proven record of ≥ 3 years of clinical experience and certified training or education in related fields of
rehabilitation or research;

• participation in a 2-day training in the standard operating procedures provided by the author of the
manualised protocol and the standard operation videos. In the training, the protocol was explained
and practised on each other during exercises and role-play.

How: face-to-face and appeared to have been individually

Where: not specified but within rehabilitation hospital

When and how much: 30 minutes per day, 5 days per week, total of 60 sessions over 3 months (30
hours in total)

Tailoring: the physiotherapists chose different training programmes and difficulty levels according to
the specific circumstances of each participant and increased the training difficulty according to patient
feedback.

Modifications: none reported in paper, but protocol stated that the investigators could be convened to
discuss practical issues such as intervention protocol revisions (Yang 2014).

How well (planned): not reported

How well (actual): not reported

Comparator group

Brief name: conventional therapy

Recipients: adults with stroke with cognitive dysfunction

Why: to provide rehabilitation services to people poststroke

What: traditional rehabilitation therapy, including basic treatment according to Chinese guidelines for
cerebrovascular disease, healthy lifestyle education, occupational therapy and physical therapy, med-
ical exercise therapy, hydrotherapy, except CT (Yang 2014)

Who provided: medical sta  and rehabilitation professionals, such as occupational therapists and
physiotherapists
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How: face-to-face

Where: rehabilitation hospital

When and how much: 12 weeks

Tailoring: doctors administered appropriate treatment according to patients' needs.

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary

• FIM

Secondary

• MoCA

• MMSE

Methods of data collection: demographic data were obtained on enrolment. Researchers stated that
they "tried to ensure that the same therapist completed each patient’s cognitive assessment and that
he/she did not participate in patient treatment"; protocol stated that outcome assessors would not be
involved in screening and allocating of participants (Yang 2014).

Data collection time points: baseline and 12 weeks (post-treatment)

Notes Funding: yes

Conflict of interest: none

Published trial protocol: yes; Yang 2014

Trial registration: yes (Chinese Clinical Trial Registry: ChiCTR-TRC-13003704)

Ethics approval: yes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Paper referred to study protocol for details of design, which stated that the
random allocation sequence would be generated by an independent statisti-
cian using statistical software.

Allocation concealment
(selection bias)

Low risk Paper referred to study protocol for details of design which described detailed
management of blinded allocation by an independent research assistant.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Reported that the researchers "… tried to ensure that the same therapist com-
pleted each patient's cognitive assessment and that he/she did not participate
in patient treatment …"; reported in protocol as "not possible".

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Reported in paper that researchers "tried to ensure that the same therapist
completed each patient's cognitive assessment and that he/she did not par-
ticipate in patient treatment …"; protocol stated, "Although patients, inves-
tigators, and therapists administering treatment will not be blinded, those
assessing the patients for primary and secondary endpoints will be blinded
to patient treatment assignment. The investigators, therapists and assessors
are different people. Patients will be told not to talk to the examiner about
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the group allocation or therapy content during the post-intervention assess-
ments" (Yang 2014).

Incomplete outcome data
(attrition bias)
All outcomes

High risk Analysis per-protocol rather than intention-to-treat and 15% missing in IG and
18% in CG.

Selective reporting (re-
porting bias)

Low risk All outcomes planned in protocol were reported.

Other bias Low risk No other identifiable bias.

Jiang 2016  (Continued)

 
 

Study characteristics

Methods Design: RCT

Duration of trial: 15/16 months (July 2011 to November 2012)

Unit of randomisation: people with stroke of 6–10 months' duration with executive function and
memory deficits; aged 45–70 years

Recruitment and allocation: patients attending a rehabilitation hospital were recruited and randomly
allocated to 1 of 2 groups: IG (n = 16) and CG (n = 18)

Participants Setting: rehabilitation department of 1 rehabilitation hospital

Country: China

Sample size: 34 adults, 59% men; IG: 16; CG: 18

Inclusion criteria: confirmed diagnosis of first stroke; deficits in both executive function and memory
(z-scores < 1.5 in the Wechsler Memory Scale memory quotient and TMT); right handed; education ≥ 8
years; time since stroke 6–10 months (180–300 days); aged 45–70 years; normal hearing and vision

Exclusion criteria: mental retardation; history of Alzheimer's disease or mental illness such as schiz-
ophrenia before stroke; vital organ failure; concomitant antidepressant, psychoactive drug, or steroid
therapy

Age: mean: IG: 62.4 (SD 6.0) years; CG: 63.2 (SD 5.7) years

Time since onset of stroke: mean: IG: 227.5 (SD 24.0) days; CG: 228.1 (SD 18.4) days

Types of stroke: not reported

Site of lesion: n (leP/right hemisphere): IG: 6/10; CG: 9/9

Interventions Intervention group

Brief name: RehaCom

Recipients: adults in rehabilitation 6–10 months since stroke with executive function and memory
deficits.

Why: to improve executive function and memory.

What (materials): RehaCom software; see hasomed.de/en/products/rehacom/; the software is avail-
able in 27 languages at no extra cost; computer.

What (procedures): CT; no further description of procedures provided.

Lin 2014 
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Who provided: 2 trained psychologists; the RehaCom website states that the software is used "exten-
sively by … occupational therapists" and other clinicians in rehabilitation centres, hospitals, and clin-
ics.

How: not described but presumably face-to-face

Where: not described but presumably in the rehabilitation department

When and how much: 1 hour per session, 6 sessions per week for 10 weeks (60 hours in total)

Tailoring: none reported

Modifications: none reported

How well (planned): none reported

How well (actual): none reported

Comparator group

Brief name: CG

Recipients: adults in rehabilitation 6–10 months since stroke with executive function and memory
deficits

Why: to provide rehabilitation.

What: not described except that no CT was provided.

Who provided: not reported

How: not reported

Where: not reported, presumably within the rehabilitation department

When and how much: not reported

Tailoring: none reported

Modifications: none reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary: none

Secondary

• Wechsler Memory Scale
◦ Orientation

◦ Mental control

◦ Logical memory

◦ Digits forward and backward

• Memory Quotient

• TMT-A

• TMT-B

Other

• Wechsler Memory Scale
◦ Information

• Visual reproduction

• Associated learning
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• Resting state functional magnetic resonance imaging

Methods of data collection: neuropsychological assessments performed by 2 trained psychologists
who were blinded to group assignment.

Data collection time points: baseline and after intervention (10 weeks)

Notes Funding: yes

Conflict of interest: none

Published trial protocol: none located

Trial registration: none reported

Ethics approval: yes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Used random number table.

Allocation concealment
(selection bias)

Unclear risk Method of allocation not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Blinding or not was not reported but it was apparent that participants could
have known which group they were allocated to.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Neuropsychological assessments were performed by 2 trained psychologists
who were blinded to group assignment.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Number randomised was unclear, just the number who completed the study
was reported.

Selective reporting (re-
porting bias)

Low risk It appears that all planned outcomes were reported.

Other bias Low risk No other identifiable bias.

Lin 2014  (Continued)

 
 

Study characteristics

Methods Design: cross-over RCT (wait group)

Duration of trial: not reported

Unit of randomisation: adult outpatients with WM impairments after acquired brain injury

Recruitment and allocation: 38 rehabilitation outpatients from 76 people with acquired brain injury
met inclusion criteria; 21 accepted and were randomised by drawing of lots to 2 groups; IG: 10; CG: 11.
13 (62%) of these had stroke: IG: 5; CG: 8.

Lundqvist 2010 
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Participants Setting: outpatient hospital rehabilitation department

Country: Sweden

Sample size: 13 adults with stroke, 54% men; IG: 5; CG: 8

Inclusion criteria: aged 20–65 years, time since injury/illness ≥ 1 year, self-reported WM impairments
and a significantly impaired Working Memory Index compared to the index for verbal comprehension
or index for perceptual organization (or both) or a Working Memory Index < 80 using the WAIS III (Wech-
sler 1997), and a reported motivation for training.

Exclusion criteria: IQ ≤ 70 based on WAIS III, depression according to DSM-IV, perceptual or motor im-
pairments that made computerised training impossible, extensive cognitive impairments and comple-
tion of other rehabilitation programmes.

Age: mean: IG: 48.4 (SD 8.2) years; CG: 43.25 (SD 9.97) years

Time since onset of stroke: mean: IG: 51.4 (SD 46.39) months; CG: 51.13 (SD 36.24) months

Types of stroke and sites of lesion: not reported

Interventions Intervention group

Brief name: WM training, QM, now called Cogmed

Recipients: outpatient adults with WM impairments after acquired brain injury

Why: to improve WM function using individualised and intense computerised training that occurred in
a clinic, at least initially, so that participants received the benefit of coaching, meeting with other par-
ticipants, and training in a calm, quiet environment.

What (materials): QM (formerly called ReMemo and now called CogMed) for adults, a WM training
computerised system with visuo-spatial and verbal WM tasks developed at the Karolinska Institute and
Cogmed Cognitive Medical System AB, Sweden (www.cogmed.com/healthcare). See also Klingberg
2002; Westerberg 2004; Westerberg 2007 for details of the program; personal computer.

What (procedures): participants performed their WM training program on a personal computer in
pairs in the presence of 1–3 certified coaches who provided special feedback once per week beside the
continuous statistics, which the participants could follow themselves on the computer. The training
program specified different visuo-spatial and verbal WM tasks. Each task was introduced by a speaker
voice and the person responded by localising and remembering the stimuli. Participants used a com-
puter mouse to respond:

• visuo-spatial WM tasks required the participant to remember the position of stimuli in a 4 × 4 grid and
then they are asked to reproduce stimuli in the same order, in the reverse order, or in the grid after
the grid had been rotated;

• verbal WM tasks requires the participant  to remember sequences of letters and digits forwards or
backwards, or both.

Who provided: 3 certified coaches; authors confirmed that these coaches were occupational thera-
pists.

How: face-to-face in pairs in the presence of 1–3 certified coaches

Where: in a separate quiet room at the Department of Rehabilitation

When and how much: 45–60 minutes of intense training per day, 5 days per week, for 5 weeks (up to 25
hours), weekly coach feedback

Tailoring: the difficulty level of each training task automatically adjusted according to each partici-
pant's progress, increasing the WM load according to each participant's performance levels. The coach
provided feedback once per week in addition to ongoing statistics provided to the participant on the
computer.
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Modifications: not reported

How well (planned): none reported

How well (actual): not reported

Comparator group

None (received no training during the same period)

4 weeks after the IG participants had had their training, WM functions were assessed in both groups.
Then, CG received the same training for 5 weeks.

Outcomes Primary: none

Secondary

• COPM (Satisfaction and Performance)

• PASAT 2.4

• Listening Span Task

• Picture Span

• Block-Span-board forwards and backwards from WAIS R-NI

• CWIT 4

• Working Memory Improvement Index

Other

• EQ-5D health-related quality-of-life

Methods of data collection: a neuropsychologist assessed all participants for each time point.

Data collection time points: before training (baseline) and 4 and 20 weeks after training

Notes Funding: yes

Conflict of interest: none

Published trial protocol: no

Trial registration: no

Ethics approval: yes

Author Contact: further information and stroke-specific data from authors requested and supplied.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "… randomized into two groups at the beginning of the study, through
'drawing of lots' ".

Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Certified coaches provided the intervention, including tailored feedback to
participants.

Blinding of outcome as-
sessment (detection bias)

Unclear risk Quote: "A neuropsychologist assessed all subjects before training (baseline)
and at 4 and 20 weeks after training". 
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All outcomes Comment: COPM semi-structured interview was administered by an occu-
pational therapist; unclear if either of these people were one of the certified
coaches providing the intervention.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Personal correspondence reported no participants lost to follow-up and pro-
vided data for same.

Selective reporting (re-
porting bias)

Low risk No protocol/trial registry reported or located but reports on significant and
non-significant outcome measures.

Other bias Low risk No other identifiable bias.

Lundqvist 2010  (Continued)

 
 

Study characteristics

Methods Design: parallel RCT

Duration of trial: 22/23 months (June 2017 to March 2019)

Unit of randomisation: people affected by chronic stroke with mild-to-moderate cognitive impair-
ment undergoing neurorehabilitation

Recruitment and allocation: not reported in detail except that 40 people with a diagnosis of stroke
who attended the Robotic and Behavioral Neurorehabilitation Unit of the IRCCS Centro Neurolesi
"Bonino-Pulejo" (Messina, Italy) from June 2017 to March 2019, were enrolled in this study and ran-
domly divided into 2 groups: IG (n = 20); CG (n = 20).

Participants Setting: robotic and behavioural neurorehabilitation unit of a rehabilitation facility

Country: Italy

Sample size: 40 adults, 55% men, IG: 20; CG: 20

Inclusion criteria: first-ever supratentorial stroke in the chronic phase (i.e. 6–12 months after the
event); presence of mild-to-moderate cognitive impairment (MMSE: 11–26); absence of disabling sen-
sory alterations (i.e. auditory and visual loss)

Exclusion criteria: age > 85 years; presence of severe medical and psychiatric illness potentially inter-
fering with the training

Age: mean: 53.9 (SD 4.5) years

Time since stroke onset: mean: 6 (SD 1) months

Types of stroke and site of lesion: (n) cortical right: IG: 12; CG: 11; subcortical right: IG: 6; CG: 7; corti-
cal leP: IG: 2; CG: 2; subcortical leP: 0

Interventions Intervention group

Brief name: HAT

Recipients: adults with cognitive impairments after chronic stroke undergoing rehabilitation

Why: to evaluate how people react and interact with this environment, and prepare them for a return
home.

What (materials): HAT within the home automation room (see Figure 1 of photo in original paper for
example technologies in use). The room was designed for severely disabled people who were partially
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autonomous in their movements. Using a centralised control system, participants can change the en-
vironment, monitor some environmental parameters (e.g. detect the presence of smoke, water, or gas
leaks), and use the alarm bell. Kitchen countertops and other shelves could be adapted in height and
depth. The bathroom had an adaptable toilet and shower, which could be changed by the patient.

What (procedures): small group functional activities in a home automation room with home automa-
tion or domotics technologies where the interaction was mediated by these technologies to achieve
participant ADL goals, e.g. cooking and personal care in preparation for returning home.

Who provided: a "therapist" – further specifics not provided; however, 1 of the authors was an occupa-
tional therapist and the intervention clearly falls within the scope of occupational therapy practice.

How: face-to-face in a group (3–5 participants per group)

Where: in a room with home automation or domotics technologies in neurorehabilitation unit

When and how much: 3 sessions per week for 8 weeks (i.e. total of 24 sessions), each session lasting
about 60 minutes (24 hours in total)

Tailoring: the adjustability provided within the room allowed tailoring of heights and depths of equip-
ment and technologies to suit participant's individual needs, disabilities, and dimensions.

Modifications: none reported

How well (planned): none reported

How well (actual): none reported

Comparator group

Brief name: traditional training

Recipients: adults with cognitive impairments after chronic stroke undergoing rehabilitation

Why: to facilitate homecoming even for severely disabled people who are partially autonomous in their
movements. Training allows the use of domestic environments (e.g. kitchens, bathrooms) with strate-
gies that permit an effective use.

What: therapist led the participant through a series of exercises promoting autonomy in daily life activ-
ities, including positioning of marbles, ball exercises, and manipulation of various objects such as but-
tons for fastening a jacket or zippers. Conventional training was based on direct interaction and exer-
cises with the participants (often working together), who could also use paper/pencil exercises.

Who provided: a "therapist" – further specifics not provided; however, 1 of the authors was an occupa-
tional therapist and the intervention clearly falls within scope of occupational therapy practice.

How: face-to-face activities in small group (3–5 participants)

Where: within rehabilitation unit but not further described

When and how much: 3 sessions per week for 8 weeks (i.e. total of 24 sessions), each session lasting
about 60 minutes (total of 24 hours)

Tailoring: none reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary

• ADL (instrument not further described)

Secondary
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• IADL

• MoCA

• FAB

• Weigl's Test

Other

• Hamilton Rating Scale – Depression

• SF-12 Health Survey to evaluate quality of life

• SASS

Methods of data collection: each participant was evaluated by a neuropsychologist before (T0) and af-
ter the last training session (T1).

Data collection time points: baseline and postintervention (8 weeks)

Notes Funding: no. Quote: "The authors received no financial support for the research, authorship, and/or
publication of these authors".

Conflict of interest: none

Published trial protocol: none reported

Trial registration: none reported

Ethics approval: yes

Data: medians and interquartile ranges converted to means and SDs

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk By tossing a coin.

Allocation concealment
(selection bias)

Unclear risk No indication if coin tossing was done independently.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Incomplete blinding. Therapists were blind to the assignment and objec-
tives of the study; however, it may have been possible for therapists to dis-
cern which therapy a participant was receiving and for participants to know to
which group they were allocated.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk The testers were blind to the assignment and objectives of the study, but it is
unclear if ADL and IADL was assessed by a tester or participant self-report.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk The paper stated that all participants completed the intervention and it was
likely that all were assessed.

Selective reporting (re-
porting bias)

Low risk No protocol reported but appears that all planned outcomes were reported.

Other bias Low risk No other identifiable bias.
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Study characteristics

Methods Design: parallel RCT

Duration of trial: 6 months (October 2013 to March 2014)

Unit of randomisation: adult inpatients with cognitive impairment after stroke

Recruitment and allocation: of 37 inpatients recruited and screened, 30 were eligible and randomised
by random numbers table into IG (n = 15) or CG (n = 15).

Participants Setting: rehabilitation hospital

Country: Korea

Sample size: 30 adults, 47% men; IG: 15; CG: 15

Inclusion criteria: history of 1 stroke; stroke with onset duration of < 3 months; score of ≤ 23 on the Ko-
rean version of MMSE; ability to understand instructions; ability to use the controller with the unaffect-
ed upper limb; and without unilateral hemispatial neglect and hemianopsia

Age: mean: IG: 64.7 (SD 8.9) years; CG: 65.2 (SD 8.0) years

Time since stroke onset: mean: IG: 1.5 (SD 0.5) months; CG: 1.8 (SD 0.6) months

Types of stroke and lesion: not reported

Interventions Intervention group

Brief name: CoTras

Recipients: adult inpatients with stroke undergoing rehabilitation within 3 months' onset with cogni-
tive impairment

Why: to provide a Korean computer-based cognitive rehabilitation to enhance attention, concentra-
tion, implementation skills, and perception-motor skills.

What (materials): CoTras program (Netblue Co., Ltd, Korea) computerised cognitive rehabilitation
training, made for Koreans; a joystick and a large button on the CoTras panel which make the train-
ing easier for people who are unfamiliar with computer use; see www.netblue.co.kr/eng/doc/produc-
t01-01.php

What (procedures): during the sessions, all participants completed a standard rehabilitation pro-
gramme according to a daily inpatient treatment schedule. In addition to standard rehabilitation, all
participants received 30-minute daily sessions of the computer-based program treatment.

Who provided: not reported; however, the research was conducted by occupational therapists, the
software is commercially available, and the intervention is within the scope of practice defined in the
review.

How: unclear but appeared it was face-to-face and individually.

Where: local inpatient rehabilitation hospital, no further details provided

When and how much: 20 × 30-minute sessions (i.e. 5 days per week for 4 weeks) (10 hours in total)

Tailoring: training allowed adjusting to individual participant's abilities at all levels of the programme

Modifications: none reported

How well (planned): none reported

How well (actual): none reported

Comparator group

Park 2015a 
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Brief name: conventional cognitive rehabilitation

Recipients: inpatient with stroke with cognitive impairment undergoing rehabilitation

Why: to provide usual rehabilitation services.

What: pencil and paper with emphasis on visual perception ability

Who provided: not reported

How: not reported, assumed face-to-face

Where: inpatient rehabilitation hospital

When and how much: matched that for the IG participants in terms of duration (in minutes) (i.e. 20 ×
30-minute sessions)

Tailoring: not reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary: none

Secondary

• LOTCA

Other

• MVPT-3

Methods of data collection: all outcome measures were administered to the participants by the assis-
tant researcher with 5 years' experience in using the measures.

Data collection time points: baseline and 4 weeks postintervention

Notes Funding: none stated

Conflict of interest: none reported

Published trial protocol: none located

Trial registration: none reported

Ethics approval: unclear, stated, "All subjects provided written informed consent before study inclu-
sion according to the code of ethics of the World Medical Association (Declaration of Helsinki, version
2004)".

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random numbers table used to randomly assign participants to either CG or
IG.

Allocation concealment
(selection bias)

Unclear risk Not reported.

Park 2015a  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not reported.

Quote: "All subjects gave their voluntary consent to participate after receiving
a detailed explanation of the purpose and methods of the study" and "During
the sessions, all subjects participated in a standard rehabilitation program ac-
cording to a daily inpatient treatment schedule. In addition to standard reha-
bilitation, all subjects received 30-min daily sessions of either the CG or the EG
[IG] treatment". 

Comment: highly likely that participants and personnel knew which group
they were in.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Quote: "All outcome measures were administered to the patients at baseline
and at the end of treatment (after the 4-week intervention) by the assistant re-
searcher with 5 years' experience in using the measures".

Comment: unclear whether this person was blinded to the allocation.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Study did not address this criterion.

Selective reporting (re-
porting bias)

Low risk No protocol located but appeared to report all outcomes and data.

Other bias Low risk No other identifiable bias.

Park 2015a  (Continued)

 
 

Study characteristics

Methods Design: parallel RCT

Duration of trial: not reported

Unit of randomisation: inpatients with cognitive impairments after a hemisphere stroke

Recruitment and allocation: not reported in detail; inpatient stroke survivors were approached with-
in 2 weeks after hemisphere stroke and 43 of those with cognitive impairments and who did not have
epilepsy or significant speech pathology were randomised by 'method of letters' to 2 groups, IG (n = 24)
and CG (n = 19).

Participants Setting: inpatient facility

Country: Russia

Sample size: 43 adults, 53% men, IG: 24; CG: 19

Exclusion criteria: unable to give informed consent, not fluent in Russian, significant speech patholo-
gy, e.g. aphasia, severe cognitive deficits (MMSE < 20), medically unstable, epilepsy

Age: median (quartiles): IG: 61 (25th 57, 75th 69) years; CG: 66 (25th 61, 75th 69) years

Time since stroke onset: not reported except people were approached within 2 weeks of stroke

Types of stroke and site of lesion: not reported

Interventions Intervention group

Brief name: computer training

Prokopenko 2013 
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Recipients: inpatient adults with cognitive impairments from a hemisphere stroke

Why: to restore cognitive function using 2-part computer training focusing on attention and visual and
spatial gnosis with built-in feedback and a help option. Part 1 focused on 4 aspects of attention (sus-
tained, selective, divided, and alternating); part 2 focused on figure-background activities with gradu-
ally decreasing intensity of "background noise". Tasks were not aimed at evaluation of cognitive func-
tions, but rather at training of these functions; though task performance speed in the attention task
was measured in time and fed back to the participant, the feedback served only as a reference point for
improvement.

What (materials): computer programs:

• Schulte's Tables for attention training

• Figure-background test for visual and spatial gnosis training

Other computerised tasks: "remembering a sequence of symbols", "arranging the clock hands", and
"the serial count"

What (procedures): in addition to standard treatment at the inpatient rehabilitation department:

• attention training: Schulte's Table (a 5 × 5 square grid containing numbers from 1 to 25 in a random
order) was presented in full screen mode on the computer monitor. The participant was timed while
locating numbers from 1 to 25 in ascending order by clicking on the corresponding number with the
mouse. Cues were provided after a fixed time period, e.g. the number pulsated or changed colour. The
time taken to complete the task was displayed at the end of the session.

Training of visual and spatial gnosis

• Figure ground: 1 picture image with decreasing intensity of "background noise" was presented on the
computer screen. At the top of the screen, several different images, such as objects or letters without
background were shown, including a picture of the image shown in the task. The patient needed to
identify the picture that corresponded to the image presented in the task with the noise as soon as
possible by clicking the mouse cursor on the corresponding image on the top part of the screen. Speed
of recognition was assessed on scale of 0–10. Correctness of performance was marked by applause
or a signal "incorrect".

• Position memory: a 5 × 5 grid with a gradually increasing number of objects (images of books) was
used to train remembering of the position of images. The pictures were first shown, then hidden, and
the participant clicked on the cells where they remembered the pictures were located until they made
2 mistakes. The paper provides figures with examples of the computer programs.

Who provided: not clearly stated in paper; however, the authors confirmed sessions were conducted
by occupational therapists. The paper stated that the approach could possibly be used independently
by a participant without involvement of the medical personnel.

How: face-to-face and individually

Where: inpatient rehabilitation department

When and how much: daily for 30 minutes per day for 2 weeks (up to 15 hours)

Tailoring:

• Schulte's Tables training: difficulty level could be adjusted by changing the time allowed for the par-
ticipant to find the number before the hint appeared.

• Visual and spatial gnosis training: figure-ground training: there was a gradual reduction of 'noise' in-
tensity until it completely disappeared.

• Position memory training: an extra object was added with correct answers and training continued
until 2 mistakes were made. Information appeared on the screen about the speed and correctness of
answers and highest amount of information memorised.

Modifications: none reported

How well (planned): use of a training protocol

Prokopenko 2013  (Continued)
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How well (actual): none reported

Comparator group

Brief name: standard treatment

Recipients: inpatient adults with cognitive impairments from a hemisphere stroke

Why: to provide standard rehabilitation.

What: no details provided

Who provided: inpatient rehabilitation department sta 

How: not described but presumably face-to-face

Where: inpatient rehabilitation department

When and how much: not reported

Tailoring: none reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary: none

Secondary

• IADL scale

• MMSE

• МоСА

• FAB

• Schulte's Tables

Other

• Clock Drawing Test

• HADS

• SS-QOL

Methods of data collection: cognitive assessments were conducted by a trained assessor blinded to
randomisation.

Data collection time points: baseline and postintervention (14–16 days after baseline)

Notes Funding: yes

Conflict of interest: none

Published trial protocol: no

Trial registration: no

Ethics approval: yes

Author contact: further details about intervention implementation were provided by the authors.

Data: median and interquartile ranges converted to means and SDs

Risk of bias
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation was performed using 'method of letters', which was not ex-
plained and authors did not reply to email request for explanation of the
method.

Allocation concealment
(selection bias)

Unclear risk Quote: "Randomization was performed with the use of method of letters. Cog-
nitive assessment was conducted on the day of inclusion into the study; as-
sessments were repeated on day 14–16 by a trained assessor blind to random-
ization".

Comment: authors did not specifically state that baseline assessment oc-
curred prior to randomisation.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk As for allocation concealment above and also the intervention was delivered
"in addition to standard treatment at the in-patient rehabilitation depart-
ment", so it appeared the sta  and participants delivering the computer pro-
gram intervention would have known it was additional to standard treatment.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "… assessments were repeated on day 14–16 by a trained assessor
blind to randomization".

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No loss to follow-up could be detected.

Selective reporting (re-
porting bias)

Low risk No protocol/trial registry reported or located but reports on all outcome mea-
sures.

Other bias Low risk No other identifiable bias.

Prokopenko 2013  (Continued)

 
 

Study characteristics

Methods Design: parallel RCT (note: data only for 2 groups included in this review: IG and passive CG)

Duration of trial: not reported

Unit of randomisation: participants aged 40–67 years, with vascular cognitive impairments without
dementia in early recovery periods of ischaemic hemispheric stroke (up to 6 months after stroke)

Recruitment and allocation: not reported in detail; 25 participants receiving conventional treatment
in the Neurorehabilitation Center were randomised into 3 groups: IG (n = 10), passive CG (n = 9), and ac-
tive CG (n = 6); data only for the intervention and passive CG were used in this review.

Participants Setting: neurorehabilitation centre

Country: Russia

Sample size: 19 adults, 72% men; IG: 10; passive CG: 9

Exclusion criteria: decompensation of somatic and neurological diseases; epilepsy; severe cognitive
dysfunction; severe and moderate aphasia; and severe decrease of vision or hearing

Age: median (quantiles): IG: 59.5 (1st 57; 3rd 60) years; CG: 62.55 (1st 61; 3rd 65) years

Prokopenko 2018 
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Time since stroke onset: not reported except recruited up to 6 months after stroke

Types of stroke: ischaemic hemispheric stroke

Side of lesion: not reported

Interventions Intervention group

Brief name: computer CT

Recipients: people with vascular cognitive impairments without dementia in early recovery periods of
ischaemic hemispheric stroke

Why: to correct poststroke cognitive impairments in acute and early recovery periods based on the
"classical neuropsychological approach of Alexander Luria".

What (materials): KrasSMU complex of neuropsychological software programs for cognitive correction
(in Russian); the software is reportedly available on CD, and online; includes programs for training:

• visual and spatial gnosis using the computer-based "Figure-Background" test with a feedback mode
and a gradually decreasing intensity of background noise. A picture with decreasing intensity of back-
ground noise was presented on a computer screen. There were several different pictures without a
background in the top part of the screen. 1 picture corresponded to the image presented in the task
with the noise; other pictures represented various images of objects and letters:
◦ see Figure 1 in paper for a picture of the screen for this program;

• visual and spatial memory training using pattern position-test aimed at getting the participant to
remember the position of images, with a gradually increasing number of objects (images of books,
berries, etc.) in cells of a square:
◦ see Figure 2 in paper for a picture of the screen for this program;

• visual memory, using tasks for the memorisation of sequences of non-verbal patterns (not further
described);

• spatial gnosis arranging clock hands (not further described);

• impetuosity correction (not further described);

• speed counting (not further described);

• attention using a computer-based Shulte's tables test (not further described).

What (procedures): an instructor demonstrated how to use a computer and explained the tasks and
rules for each training program in the first few sessions then participants could train independently, re-
maining under the supervision of the instructor.

Procedures for Figure-Background test and Visual and Position test described in depth:

• Figure-Background program: patient identified the image in the picture with noise, and clicked on
the corresponding image in the top part of the screen. There was then a gradual reduction of noise
intensity, up to its complete disappearance. The participant needed to recognise the image quickly.
The speed of recognition was assessed on a scale of 0–10. The accuracy of performance was marked
by applause or a signal "incorrect" (see Figure 1 in paper);

• Pattern position program: after presentation of various pictures arranged in cells, the pictures were
hidden, and then the participant was asked to click on the cells where pictures he or she remembered
were located. After a correct performance, the number of objects for memorisation was increased
by 1. Training continued until the participant made 2 mistakes, and was followed by the appearance
of information about the speed and correctness of answers, and the highest volume of information
memorised on a screen (Figure 2). Then, the participant advances to the next level, where the quantity
of cells increases.

Who provided: not clearly stated in paper; however, the authors confirmed in personal correspon-
dence about the same intervention provided in Prokopenko 2013 that the sessions were conducted by
occupational therapists.

How: individual face-to-face training using computer software programs; an instructor demonstrated
how to use a computer and explained the tasks and rules for each training program during the first few
sessions, then participants could train independently, while under the supervision of the instructor.

Prokopenko 2018  (Continued)
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Where: in a neurorehabilitation centre; also stated that participants could use the programs online.

When and how much: 10 daily sessions for 30–40 minutes (5 hours to 6 hours 40 minutes in total)

Tailoring: supervision was provided throughout so that individual support could be provided as need-
ed. Levels of complexity could be increased depending on participants' abilities.

Modifications: none reported

How well (planned): none reported

How well (actual): none reported

Comparator group

Brief name: conventional treatment

Recipients: people with vascular cognitive impairments without dementia in early recovery periods of
ischaemic hemispheric stroke

Why: to provide conventional rehabilitation

What: physiotherapy and drug treatment without any cognitive rehabilitation

Who provided: neurorehabilitation centre sta 

How: not described but presumably face-to-face

Where: not described but presumably in the neurorehabilitation unit

When and how much: not reported

Tailoring: none reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary: none

Secondary

• IADL

• MMSE

• MoCA

• FAB

• Schulte's Test

Other

• Clock Drawing Test

• HADS A, HADS D

• NIHSS

Methods of data collection: evaluation of the participants' neurological, cognitive, affective, and func-
tional states was performed before and after the observational period (the first examination during the
first/second days on admission, and the second examination on the day after the last day of training).

Data collection time points: before and after intervention (baseline and 10 days)

Notes Funding: not reported

Conflict of interest: not reported
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Published trial protocol: not reported

Trial registration: not reported

Ethics approval: yes

Data: median (1st, 3rd quantiles) converted to means and SDs

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "A simple randomization using simple random tables was performed".

Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not reported but apparent that participants could have known to which group
they were allocated.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not reported.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Study did not address this criterion.

Selective reporting (re-
porting bias)

Low risk No protocol located but appeared all planned outcomes were reported except
data for Clinicians Global Impression Scale and Patient's Global Impression
Scale was not provided, which is not of interest to this review.

Other bias Low risk No other identifiable bias.

Prokopenko 2018  (Continued)

 
 

Study characteristics

Methods Design: parallel RCT (note: data only for 2 groups included in this review: study group (IG) and passive
CG)

Duration of trial: not reported

Unit of randomisation: people aged 40–65 years, in the early and late recovery period following first
hemispheric ischaemic stroke, with cognitive impairments

Recruitment and allocation: not reported in detail; 68 participants receiving restorative treatment at
a neurorehabilitation centre were randomised into 3 groups: a study group (IG) (neuropsychological
computer programs) (n = 23), an active CG (distracting games) (n = 19), and a passive CG (standard re-
habilitation) (n = 26); data only for the IG and passive CG were used in this review.

Participants Setting: neurorehabilitation centre

Country: Russia

Prokopenko 2019 
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Sample size: 49 adults, 65% men; IG: 23; passive CG: 26

Inclusion criteria: aged 40–65 years, early and late recovery period following first hemispheric is-
chaemic stroke, cognitive impairments at the stage of mild and moderate disorders, informed consent

Exclusion criteria: somatic and neurological diseases in the stage of decompensation, presence of
epileptic seizures or epileptic activity on the electroencephalogram, age outside the specified range,
profound cognitive or aphatic impairments, visual or auditory pathology preventing sessions

Age: mean: IG: 59.0 (95% CI 54.9 to 66.5); CG: 60.5 (95% CI 55.8 to 68.8)

Time since stroke onset: not reported except recruited in early and late recovery period

Types of stroke: hemispheric ischaemic stroke

Side of lesion: not reported

Interventions Intervention group

Brief name: neuropsychological computer training

Recipients: people in the early and late recovery period following first hemispheric ischaemic stroke,
with cognitive impairments

Why: to provide low-cost stimulation of several cognitive functions "with automatic changes in load-
ings and assessment of point scores" and ensuring high-level compliance through high motivation
from play aspects of the programmes.

What (materials): the authors' set of original computerised stimulation programs (KrasSMU complex
of neuropsychological computer programs), in Russian including:

• optical-spatial gnostic training using a computerised version of the "Figure-Background" test (see Fig-
ure 1 in paper);

• visuospatial memory training using tests based on remembering the position of a card (see Figure 2
in paper);

• training of attention using computerised Schulte's Tables;

• training of visual memory using tests for remembering sequences of symbols which are difficult to
verbalise;

• training of optical-spatial gnosis using a clock hands position test;

• program to correct impulsivity and the concentration of attention;

• program for training to count.

What (procedures): in addition to complex restorative treatment, participants completed courses of
sessions using the neuropsychological computerised stimulation programs.

Who provided: not stated in paper; however, the authors confirmed in personal correspondence about
the same intervention provided in Prokopenko 2013 that the sessions were conducted by occupational
therapists.

How: not reported but appeared to be face-to-face and individually

Where: neurorehabilitation centre

When and how much: daily for 10 days, each session lasting 30–40 minutes (5 hours to 6 hours 40 min-
utes in total)

Tailoring: programmes provided "automatic changes in loadings" presumably in response to perfor-
mance

Modifications: none reported

How well (planned): none reported

How well (actual): none reported

Prokopenko 2019  (Continued)

Occupational therapy for cognitive impairment in stroke patients (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

104



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Comparator group

Brief name: standard rehabilitation

Recipients: people in the early and late recovery period following first hemispheric ischaemic stroke,
with cognitive impairments

Why: to provide standard rehabilitation.

What: motor rehabilitation only

Who provided: not reported

How: not described but presumably face-to-face and individually

Where: neurorehabilitation centre

When and how much: not reported

Tailoring: none reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary: none

Secondary

• IADL

• MMSE

• MoCA

• FAB

• Schulte's Tables

Other

• Clock Drawing Test

• HADS A, HADS D

• NIHSS

Methods of data collection: no details provided except that participants were assessed before and af-
ter treatment.

Data collection time points: before and after treatment (baseline and 10 days)

Notes Funding: none reported

Conflict of interest: none

Published trial protocol: no

Trial registration: no

Ethics approval: none reported

Data: median and 95% CI data converted to means and SDs by a method described in University Col-
lege London 2010.

Risk of bias
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not reported.

Allocation concealment
(selection bias)

Unclear risk Method not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not reported but apparent that participants could have known to which group
they were allocated.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not reported.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Study did not address this criterion.

Selective reporting (re-
porting bias)

Low risk No protocol reported but it appeared that all planned outcomes were report-
ed.

Other bias Low risk No other identifiable bias.

Prokopenko 2019  (Continued)

 
 

Study characteristics

Methods Design: parallel RCT

Duration of trial: not reported

Unit of randomisation: inpatient adults with a clinically defined stroke and confirmed cognitive im-
pairment

Recruitment and allocation: consecutive inpatient admissions of adults with cognitive impairments
after acute stroke were invited to participate, with 60 inpatients assessed for eligibility. 27 did not meet
eligibility criteria and 3 withdrew, leaving 30 that were randomised by random number table to 2 inter-
vention groups, strategy training (IG) (n = 15) and attention control (CG) (n = 15).

Participants Setting: metropolitan university medical centre rehabilitation facility

Country: USA

Sample size: 30 adults, 67% men; IG: 15; CG: 15

Exclusions: primary diagnosis of acute stroke; no impairment of cognitive functions (Quick Executive
Interview ≤ 3); presence of severe aphasia (Boston Diagnostic Aphasia Examination Severity Rating
Scale ≥ 1); diagnosis of dementia (indicated in the medical record); presence of current major depres-
sive disorder, bipolar, or psychotic disorder (Primary Care Evaluation of Mental Disorders); presence of
drug and alcohol abuse within 3 months (Mini-International Neuropsychiatric Interview); anticipated
length of stay < 5 days

Age: mean: IG: 64.87 (SD 16.59) years; CG: 71.80 (SD 13.19) years

Time since stroke onset: mean: IG: 16.80 (SD 15.58) days; CG: 18.47 (SD 21.29) days

Skidmore 2015a 
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Types of stroke: ischaemic, n: IG: 10 (67%); CG: 11 (73%)

Hemisphere: right, n: IG: 10 (67%); CG: 10 (67%)

NIHSS stroke severity: mean: IG: 8.87 (SD 2.77); CG: 5.87 (SD 2.72)

Interventions Intervention group

Brief name: strategy training

Recipients: inpatient adults with cognitive impairments after acute stroke

Why: to harness the ability of the person with cognitive impairments after stroke to observe, assess,
and positively alter his or her performance in real-life activities; to teach participants to identify and
prioritise problematic daily activities, identify barriers impeding performance, generate and evaluate
strategies addressing these barriers, and generalise learning through practice.

What (materials): workbook materials, COPM (Law 1998), modified CO-OP manual (Polatajko 2004) for
adults with TBI (Dawson 2009), "Goal-Plan-Do-Check" goal sheets (see Appendix 1 of Dawson 2009)

What (procedures): sessions were administered according to standardised procedures described fur-
ther in Dawson 2009, Skidmore 2011, and Skidmore 2014.

4 critical ingredients (self-selected goals, self-evaluation of performance, strategy development and
implementation, and therapeutic guided discovery) were applied iteratively throughout the sessions in
4 steps via guided discussion and workbook materials.

• Self-selected goals: using the COPM and indepth interviews over 1 or 2 sessions, therapists helped
participants identify activities that were important to them and that were difficult to perform since
the stroke. After prioritising these activities, the participants chose 4–6 activities to address.

• Self-evaluation: the participants selected an activity, performed that activity, and identified barriers
to performance.

• Strategy development: participants learned a global "Goal-Plan-Do-Check" strategy where they set a
goal to address identified barriers (i.e. set criterion for performance outcome), developed a plan to
address the goal, completed the plan, and checked whether the plan worked or required revising.

• Generalisation and transfer: these steps were repeated iteratively until the goal was met (and thus
participants moved on to the next activity). Using guided discovery technique, the therapists prompt-
ed the participants to identify key principles that they learned and to discuss ways to apply these key
principles.

Who provided: trained rehabilitation personnel, including occupational therapists

How: face-to-face guided discussion sessions

Where: inpatient rehabilitation facility

When and how much: 45-minute sessions daily 5 days per week for the duration of inpatient rehabili-
tation (in addition to usual inpatient rehabilitation therapy)

Tailoring: participants self-selected their goals and prioritised and choose 4–6 activities to address in
the sessions; steps were repeated iteratively until the goal was met (and thus participants moved on to
the next activity). Using guided discovery technique, the therapists prompted the participants to identi-
fy key principles that they learned and to discuss ways to apply these key principles.

Modifications: not reported

How well (planned): fidelity procedures were completed using a protocol described elsewhere (Skid-
more 2014), which reported that "All research intervention sessions were videotaped and rated for fi-
delity to the respective manualized procedures … [using] fidelity checklists …  to assess treatment in-
tegrity and treatment differentiation in a random 20% of sessions in each treatment group".

How well (actual): there is no report of the outcome of the videotaped fidelity rating, as described
above.
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Comparator group

Brief name: attention control

Recipients: inpatient adults with cognitive impairments after acute stroke

Why: to provide a comparable intervention in addition to usual rehabilitation similar in dose and atten-
tion.

What (materials): workbook materials, e.g. journal entries and scripted open-ended questions

What (procedures): initial sessions were used to help the participants identify and prioritise self-se-
lected goals, using same procedure used in the strategy training intervention. "The remaining ses-
sions focused on the use of journal entries in a workbook and discussions using scripted open-end-
ed questions to stimulate participants' reflections on their rehabilitation goals, activities, and experi-
ences" (p.3).

Who provided: trained rehabilitation personnel

How: face-to-face guided discussion and written materials

Where: inpatient rehabilitation facility

When and how much: 45-minute sessions daily, 5 days per week for the duration of inpatient rehabili-
tation (in addition to usual inpatient rehabilitation therapy)

Tailoring: if participants asked direct questions for guidance on addressing their goals, they were di-
rected to the discuss the questions with the rehabilitation team.

Modifications: none reported

How well (planned): fidelity procedures were completed using a protocol described elsewhere (Skid-
more 2014), which reported that "All research intervention sessions were videotaped and rated for fi-
delity to the respective manualized procedures… [using] fidelity checklists … to assess treatment in-
tegrity and treatment differentiation in a random 20% of sessions in each treatment group".

How well (actual): there is no report of the outcome of the videotaped fidelity rating, as described
above.

Outcomes Primary

• FIM

Secondary

• CWIT 3

• CWIT 4

Methods of data collection: demographic data and medical information were obtained from medical
records at study admission; a battery of outcome measures was administered by trained raters masked
to study intent and design.

Data collection time points: baseline, 3 months, and 6 months later

Notes Funding: yes

Conflict of interest: none

Published trial protocol: no

Trial registration: yes, NCT02755805

Ethics approval: "We … obtained written informed consent from the individual, if cognitive status per-
mitted, or from a proxy, consistent with approved institutional review board procedures".
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Data: we obtained additional mean and standard error data from the Clinical Trials Registry
(NCT02755805); we converted standard errors to SDs in Review Manager 5.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Simple randomisation scheme used derived from a random number table (1:1
ratio).

Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Quote: "… single-blind study … research intervention sessions were adminis-
tered according to standardized procedures … by trained rehabilitation per-
sonnel who were masked to the opposing intervention protocol".

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "Trained and reliable raters who were masked to study intent and de-
sign administered a standardized measure of activities of daily living and a
battery of neuropsychological tests at baseline, 3 months, and 6 months lat-
er".

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Missing data managed appropriately (repeated-measures mixed modelling,
without imputing data) and caution urged for interpretation of results. 20%
of participants were missing 6-month data for the primary outcome due to re-
fusal of assessments (n = 1), withdrawal (n = 2), and loss to follow-up (n = 3).

Selective reporting (re-
porting bias)

Low risk All outcomes from method and protocol reported.

Other bias Low risk No other identifiable sources of bias.
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Study characteristics

Methods Design: parallel RCT

Duration of trial: 29 months (August 2012 to December 2014)

Unit of randomisation: adult inpatients with acute stroke and cognitive impairment undergoing reha-
bilitation

Recruitment and allocation: of 77 potentially eligible people, 27 did not meet inclusion criteria and 7
withdrew prior to randomisation, leaving 43 who were randomised by random generator to 2 interven-
tions, IG (n = 22) or CG (n = 21)

Participants Setting: inpatient academic health centre

Country: USA

Sample size: 43 adults, 51% men; IG: 22; CG: 21

Inclusion criteria: diagnosis of first-time stroke within 30 days of rehabilitation admission and demon-
strated cognitive impairments (as indicated by 14-item Executive Interview ≥ 3)
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Exclusion criteria: severe aphasia, prior cognitive impairment or dementia, current major depressive
disorder, recent substance abuse or psychosis

Age: mean: IG: 65.86 (SD 11.67) years; CG: 66.73 (SD 14.25) years

Time since stroke onset: mean: IG: 16.29 (SD 18.24) days; CG: 22.36 (SD 30.97) days

Types of stroke: ischaemic, n: IG: 14 (67%); CG: 14 (64%)

Hemisphere: leP, n: IG: 10 (62%); CG: 13 (59%)

NIHSS stroke severity: mean: IG: 7.00 (SD 3.90); CG: 7.86 (SD 5.10)

Interventions Intervention group

Brief name: guided training

Recipients: inpatients with acute stroke and cognitive impairment undergoing rehabilitation

Why: to maximise the expertise of participant by training them to actively engage in the direction and
focus of their treatment. Therefore, they learned to identify and prioritise problematic daily activities,
identify barriers to performing activities, generate their own individualised strategies for addressing
these barriers, and apply these processes through iterative practice. In doing so, guided training is de-
signed to equip people with the ability to generalise knowledge and skills in problem identification and
problem-solving skills to address new but similar problems over time.

What (materials): COPM (Law 1998); guided training standardised intervention protocol

What (procedures): in addition to usual care; using the COPM, the therapist asked the participant to
describe a typical routine prior to the stroke, focusing on a typical weekday, a typical Saturday, and a
typical Sunday. The therapist then asked the participant to identify 4–6 activities that were important
to them and that he or she thought likely to be problematic after the stroke. The subsequent interven-
tion was then focused on these activities. The participant picked the first activity that he or she want-
ed to practise. The participant performed that activity and the therapist identified barriers to perfor-
mance, and taught the participant a global strategy, 'goal-plan-do-check', by asking the participant to
set a goal to address the barriers (i.e. identify a criterion for performance), develop a plan to address
the goal, complete the plan, and check whether the plan worked or required revising. This process was
repeated iteratively until the goal was met (participants moved on to the next activity), or until the end
of the 10 sessions. The therapist guided participants using prompting questions and workbooks to fa-
cilitate learning and aid the participants in implementing the strategy.

Who provided: licensed occupational therapists and physiotherapists who were independent contrac-
tors and not members of the usual care rehabilitation team

How: face-to-face and individually

Where: inpatient rehabilitation at an academic health centre and home

When and how much: 10 sessions of 45 minutes, 5 days per week for 2 weeks (7.5 hours in total)

Tailoring: the research therapist asked the participant to describe a typical routine prior to the stroke,
focusing on a typical weekday, typical Saturday, and typical Sunday. Therapist then asked the partici-
pant to identify 4–6 activities that the participant thought were important and likely to be problematic
after the stroke. Therapists focused subsequent intervention programme on these activities.

Modifications: none reported

How well (planned): fidelity to each protocol and differentiation of elements between protocols as-
sessed using standardised checklists applied to a random 20% of video-recorded sessions in each con-
dition. They also assessed the degree to which elements of direct skill training and guided training pro-
tocols were present in usual care sessions (1 occupational therapy session, 1 physical therapy session,
and 1 speech therapy session, if being followed by speech therapy, for each study participant).
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How well (actual): adherence to intervention procedures was 85% in the guided training group. The 2
protocols were sufficiently differentiated, with guided training intervention elements present in none
of the sampled direct skill training sessions. On average, direct skill training participants and guided
training participants received a similar number of sessions.

Comparator group

Brief name: direct skill training

Recipients: inpatients with acute stroke and cognitive impairment undergoing rehabilitation

Why: to promote independence of participants in daily activities; direct skill training maximises the
skill of the rehabilitation practitioner who directs treatment.

What (materials): COPM (Law 1998); direct training standardised intervention protocol

What (procedures): research therapist selected an activity to practice in the research session that ad-
dressed 1 of the participant-identified goals. The direct skill training therapist analysed the activity us-
ing an interview and performance-based assessment, and identified barriers to performance of that ac-
tivity. The therapist then set criteria for performance, developed strategies to improve performance,
and taught the participant those strategies. Participants practiced the identified strategies until the
performance criteria were met (research therapist moved on to the next activity), or until the end of the
10 sessions. The direct skill training therapist documented each of these steps using pre-established
forms in a workbook shared with the participants.

Who provided: licensed occupational therapists and physiotherapists who were independent contrac-
tors and not members of the usual care rehabilitation team

How: face-to-face

Where: inpatient rehabilitation at an academic health centre and home

When and how much: 10 sessions of 45 minutes, 5 days per week for 2 weeks

Tailoring: activities and performance criteria used for the skill training were based on the individual
assessment.

Modifications: not reported

How well (planned): fidelity to each protocol and differentiation of elements between protocols was
assessed using standardised checklists applied to a random 20% of video-recorded sessions in each
condition. They also assessed the degree to which elements of direct skill training and guided training
protocols were present in usual care sessions (1 occupational therapy session, 1 physical therapy ses-
sion, and 1 speech therapy session, if being followed by speech therapy, for each study participant).

How well (actual): analysis of the sampled usual care sessions indicated that on average 98% of train-
ing in usual care sessions was consistent with direct skill training and 2% (usual care training) was con-
sistent with guided training.

Outcomes Primary

• FIM

Secondary: none

Methods of data collection: FIM administered by 4 independent (blinded) trained evaluators

Data collection time points: study admission (baseline); inpatient rehabilitation discharge; and 3, 6,
and 12 months after study admission

Notes Funding: yes

Conflict of interest: none

Published trial protocol: no
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Trial registration: yes, NCT02766400

Ethics approval: none reported

Data: we obtained additional mean and standard error data from the Clinical Trials Registry
(NCT02766400); We converted standard errors to SDs within Review Manager 5.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "… assigned to an intervention by the research coordinator using a
simple randomization scheme (1:1 allocation ratio) developed with a random
number generation program …"

Allocation concealment
(selection bias)

Low risk Quote: "… maintained in an electronic file accessible only to the research coor-
dinator …"

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk *For personnel only: quote: "… research therapists were independent contrac-
tors who were not members of the usual care rehabilitation team. To avoid
cross contamination, the research therapists were trained in only one protocol
and remained naive to the opposite protocol …"

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "… FIM was administered by 4 trained independent (ie, blinded) evalua-
tors".

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Linear mixed model analysis used.

Quote: "all participants regardless of retention were included in the remaining
analysis".

Selective reporting (re-
porting bias)

Low risk As per protocol.

Other bias Low risk No other identifiable bias.
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Study characteristics

Methods Design: parallel RCT

Duration of trial: April 2013 to March 2015; last follow-up measurement in November 2015

Unit of randomisation: people with stroke 3 months to 5 years prior, aged 30–80 years, and had re-
ceived inpatient or outpatient rehabilitation therapy

Recruitment and allocation: participants were recruited from a patient database of rehabilitation
centres and 1 hospital and from advertisements in newsletters and forums of national stroke patients
associations. Of 223 assessed for eligibility, 97 were randomised to 1 of 3 groups: IG (n = 38), active CG
(n = 35), and waiting list CG (n = 24). Data for the IG and waiting list CG were used in this review.

Participants Setting: participants' homes

Country: the Netherlands

Sample size: 97 adults, 69% men; IG: 38; waiting list CG: 24
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Inclusion criteria: stroke 3 months to 5 years prior, aged 30–80 years, and had received rehabilitation
therapy as inpatient or outpatient, cognitive impairments after stroke (as testified by medical records),
with cognitive complaints still present at study entry, able to work with a computer and have daily ac-
cess to a computer with Internet connection

Exclusion criteria: presence of neurodegenerative disease; epilepsy; serious psychiatric illness; any
disease other than stroke that resulted in severe cognitive impairments; drug or alcohol dependency;
severe colour blindness, aphasia, neglect, or computer fear; disabling vision or auditory problems; di-
agnosed learning disability, not mentally or physically fit enough to be able to complete 12 weeks of
training, unable to understand the training instructions or who could not execute the training due to
any other unforeseen reason, after instructions or after the first training week (van de Ven 2017a)

Age: mean: IG: 57 (SD 9.1) years; waiting list CG: 61.2 (SD 9.0) years

Time since stroke onset: mean: IG: 28.3 (SD 16.4) months; waiting list CG: 29.1 (SD 17.0) months

Types of stroke: not reported

Hemisphere: not reported

Interventions Intervention group

Brief name: cognitive flexibility training (BrainGymmer)

Recipients: adults with stroke within last 5 years with cognitive impairments

Why: to improve cognitive flexibility and executive functioning through cognitive computer-based
training that included frequent switching between various training tasks.

What (materials): online platform BrainGymmer (in Dutch); English version: www.braingym-
mer.com/en/; daily access to a computer with Internet connection and sound (either through head-
set or speakers); 9 tasks consisting of 20 levels selected to train 3 cognitive domains: attention, rea-
soning, and WM (see Additional file 2 van de Ven 2015 for brief descriptions and pictures of tasks;
www.ncbi.nlm.nih.gov/pmc/articles/PMC4545547/:

• attention tasks: Pattern Matrix, Birds of a Feather, Mind the Mole

• reasoning tasks: Square Logic, Out of Order, Patterned Logic

• memory tasks: Toy Shop, Multi Memory, Moving Memory

Training videos of each task on individual computers

Instruction booklet

What (procedures): training instructions were provided at baseline using videos on computers fol-
lowed by supervised practice by participants and provision of training booklet. Participants trained
daily on several tasks within 1 session and frequently switching between the tasks. Participants were
asked to train when they had ≥ 50 minutes available and when not mentally fatigued (e.g. late at night).
Personal feedback was provided based on individuals' scores after each task, using a 3-star rating scale,
with more stars for better performance and at the end of each session with more detailed feedback of
their scores on each task. Email availability for questions or to address any problems. Weekly or fort-
nightly contact by telephone for participants to ask questions and for discussion about training adher-
ence. Reminder email sent if no training for 2 days and personal contact if 3 days without training. Daily
log by participants. Exit questionnaire administered.

Who provided: trained Master's degree-level students who were familiar with all training tasks and lo-
gin procedures for remote support and training instruction. Neuropsychologist for weekly or fortnightly
contact.

How: individually and independently without face-to-face supervision at the time but with remote as-
sistance if required; individual and personal telephone and email contact with trainers/neuropsycholo-
gist

Where: at home for computer tasks; training at University of Amsterdam
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When and how much: 10 tasks daily for 3 minutes each (30 minutes), 5 times per week for 12 weeks; 58
sessions (29 hours in total); In week 1, participants trained for 10 minutes each day on 3 tasks then from
week 2, the number of trials per task was reduced to promote frequent switching between task. Trainer
contact weeks 1, 2, 3, 5, 6, 8, and 10. Email contact if no training for 2 days

Tailoring: difficulty of tasks was adapted individually to the performance of participants. Participants
were instructed to go to the next level when obtaining 2 or 3 stars. However, participants could choose
to stay at the same level when receiving 2 stars, whereas they were obliged to stay at the same level
when obtaining no or 1 star. Tasks were set up each session for each participant. Order of tasks ensured
that tasks from the same cognitive domain (attention, reasoning, and WM) were not presented imme-
diately after each other (van de Ven 2015). Emails were sent as soon as participants did not train for 2
days.

Modifications: none reported

How well (planned): weekly or fortnightly discussion by telephone about training adherence. Num-
ber of sessions was recorded. Degree of adaptiveness of the CT was assessed. Amount of extra person-
al contact (telephone or email) due to questions or technical issues during training and level of engage-
ment (i.e. how often a reminder to train was needed) was recorded. Participant daily log of their level of
motivation during training, amount of PE at the day of training, how interesting and difficult the tasks
of that day were, fatigue level before and after training. Exit questionnaire about subjective training ef-
fectiveness; change of strategies during training; check of blinding to experimental condition; changes
in cognitive stimulation in daily life besides study related training; and major changes during training.

How well (actual): the number of sessions did not differ significantly between the intervention train-
ing group and the active control group. The degree of adaptiveness was compromised in 17% of the in-
tervention group participants. 5 participants (17%) were slightly less challenged in the last weeks of the
training because they reached the highest level and score possible on 1 of the 9 tasks.

Comparator group

Brief name: waiting list CG or mock training (active CG)

Recipients: adults with stroke within last 5 years with cognitive impairments

Why: active CG: to provide comparable computer-based training selected to be sufficiently challenging
but not too difficult and thought to be to unlikely to improve executive functioning; waiting list CG: no
intervention

What (materials): active CG: non-adaptive mock training consisting of 4 computer tasks using same
online platform braingymmer with 9 levels each (see Additional file 2 van de Ven 2015 for brief descrip-
tions and pictures of tasks); Fuzzle, Sliding Search, Pay Attention, Grid Tracks; daily access to a comput-
er with Internet connection and sound (either through headset or speakers)

Training videos of each task on individual computers

Instruction booklet; waiting list CG: none

What (procedures): active CR completed computer-based tasks with the same amount of feedback,
motivational instructions, visual stimulation, and use of mouse as the intervention training. Email
availability for questions or to address any problems. Weekly or fortnightly contact by telephone for
participants to ask questions and for discussion about training adherence. Reminder email sent if no
training for 2 days. Daily log by participants. Exit questionnaire administered; waiting list AC did not re-
ceive training and were not contacted by telephone during the first 12 weeks.

Who provided: active CG: trained Master's degree level students who were familiar with all training
tasks and login procedures for remote support and training instruction. Neuropsychologist for weekly
or fortnightly contact; waiting list CG: no-one

How: active CG: individually and independently without face-to-face supervision at the time but with
remote assistance if required; individual and personal telephone and email contact with trainers/neu-
ropsychologist; waiting list CG: none

Where: active CG: at home; training at University of Amsterdam; waiting list CG: none
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When and how much: active CG: 3 tasks per day for 10 minutes (30 minutes) switching between tasks
every 10 minutes; waiting list CG: none

Tailoring: active CG: level increased each week during first 5 weeks, then every 2 weeks during weeks
6–12 unless participant did not master a level (at least 1 star). Emails were sent as soon as participants
did not train for 2 days; waiting list CG: none

Modifications: none

How well (planned): active CG: weekly or fortnightly discussion by telephone about training adher-
ence. Number of sessions was recorded. Degree of adaptiveness of the cognitive training assessed.
Amount of extra personal contact (telephone or email) due to questions or technical issues during
training and level of engagement (i.e. how often a reminder to train was needed) recorded. Participant
daily log of their level of motivation during training, amount of PE at the day of training, how interest-
ing and difficult the tasks of that day were, and fatigue level before and after training. Exit question-
naire about subjective training effectiveness; change of strategies during training; check of blinding
to experimental condition; changes in cognitive stimulation in daily life besides study related training;
and major changes during training; waiting list CG: none

How well (actual): active CG: participants were asked not to train beyond level 9. However, some par-
ticipants disregarded this and trained at higher levels. The degree of adaptiveness was compromised in
83% of the active control group; waiting list CG: none

Outcomes Primary: none

Secondary

• Lawton & Brody Instrumental Activity of Daily Living scale

• USER-P

• CFQ

• DEX

• TMT-A

• TMT-B

• D-Kefs TMT number-letter switching condition

• Tower of London

• Letter-Number Sequencing

• PASAT

• Digit-Symbol-Coding

• Rey's Auditory Verbal Learning Test

• Blokkenreeksen (NeuroTask BV); online modified version of Corsi task

• Raven's Progressive Matrices

• Shipley Institute of Living Scale-2

Other

• Category Fluency

• Letter Fluency

• Switch Task

• Dual Task

• Category Fluency switch condition

• N-back

• D-Kefs TMT motor speed condition

• Mouse skills tasks

• Stop-signal task

Methods of data collection: neuropsychological outcomes assessed by assessor blinded to groups.
Some outcomes were measured online without an assessor and remainder in person at the University
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Data collection time points: baseline (week 1), after 12 weeks' intervention (week 13), 4 weeks after
completion of intervention (week 17)

Notes Funding: yes

Conflict of interest: none

Published trial protocol: yes (van de Ven 2015)

Trial registration: yes: Central Committee on Research Involving Human Subjects Register
NL4468502913; Netherlands National Trial Register NTR5174

Ethics approval: yes

Data: reported results included some for participants randomised to the IG and CG and some for par-
ticipants who completed the training according to the protocol (e.g. completed ≥ 50 sessions) and who
completed outcome measures after the intervention and on follow-up. Where possible we used the da-
ta reported for those participants who completed the protocol and did not drop out.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomly assigned by randomisation software (Minimpy).

Allocation concealment
(selection bias)

Unclear risk Process of allocation not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Participants of the IG and active CGs were blinded, the participants of the wait-
ing list CG would not have been blinded. The person administering the com-
puter tasks and training instructions was not blind to training allocation.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Groups were coded by the research co-ordinator such that the assessors were
blind to which training condition participants were in.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Although the paper indicates loss to follow-up, the reasons for losses were re-
ported and these were balanced between groups.

Selective reporting (re-
porting bias)

Low risk All planned outcomes reported as per protocol.

Other bias Low risk No other identifiable bias.
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Methods Design: parallel RCT

Duration of trial: 2 years (1 March 2008 to 28 February 2010)

Unit of randomisation: people with stroke with persistent dressing problems and accompanying cog-
nitive difficulties at 2 weeks after their stroke
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Recruitment and allocation: 965 consecutive inpatients were monitored by the ward occupational
therapists over 2 weeks of conventional rehabilitation to identify those people with persistent dress-
ing difficulties. Of 110 screened, 70 people met inclusion criteria and were randomised by Internet ran-
domisation to the IG (n = 36) or CG (n = 34). Data from 33 participants from the IG and 31 participants
from the CG were analysed.

Participants Setting: stroke rehabilitation wards

Country: UK

Sample: 70 adults, 41% men; allocated: IG: 36; CG: 34; analysed: IG: 33; CG: 31

Inclusion: scoring < 100% on the Nottingham Stroke Dressing Assessment and having confirmed cogni-
tive impairment from a brief cognitive screening test

Exclusion: unable to tolerate sitting in a chair for 15 minutes, premorbid disability (Rankin > 3), known
diagnosis of depression or dementia, unable to understand English if it was not their first language

Age: median: IG: 77 (range 47–93) years; CG: 81 (range 41–96) years

Time since stroke onset: median: IG: 26 (range 12–139) days; CG: 22 (range 13–99) days

Interventions Intervention group

Brief name: neuropsychological approach to dressing (DRESS)

Recipients: inpatient adults with cognitive impairments after acute stroke

Why: to select tailored, evidence-based techniques for dressing impairment from a preprepared neu-
ropsychological treatment manual based on detailed cognitive testing that assessed the impact of
deficits on performance using error analysis.

What (materials): neuropsychological treatment manual of evidence-based techniques culled from
the wider neuropsychological literature and based on comprehensive literature searches, survey re-
sults (Walker 2003), and occupational therapy textbooks (Edmans 2001); standard T-shirt available in
different sizes (Sunderland 2006); error analysis rating form (see Fletcher-Smith 2010)

What (procedures): participants received further detailed cognitive testing and an assessment of the
impact of cognitive deficits on dressing by observation of a standard task of putting on a t-shirt (Sun-
derland 2006), with performance scored using an error analysis rating form (Fletcher-Smith 2010).
Based on the test results and observed errors, the occupational therapists selected interventions from
a menu of evidence-based techniques described in the neuropsychological treatment manual. Com-
monly used techniques included cueing and alerting procedures to combat neglect or attentional dif-
ficulties, systematic laying out of clothing to reduce spatial confusion and graded errorless learning
strategies to enhance acquisition of dressing skills.

Who provided: 2 research occupational therapists experienced in the treatment of people with stroke

How: face-to-face and individually

Where: in a stroke rehabilitation ward and in participants' homes if they were discharged from hospital
before the end of the treatment period.

When and how much: the aim was for 3 times per week for 6 weeks based on previous single case ex-
periments (Sunderland 2006). They received a median of 13 sessions (minimum 0, maximum 18) of 18
possible sessions.

Tailoring: interventions were selected on the basis of participants' test results and observed errors in
the dressing assessment and provided at home if participants were discharged early.

Modifications: none reported
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How well (planned): a random sample of treatment sessions were observed by an independent re-
searcher to ensure the manuals were adhered to and that they included the actual treatment pre-
scribed in the manual.

How well (actual): the authors reported that they found a high level of fidelity of treatment but details
were not specifically reported.

Comparator group

Brief name: functional group

Recipients: inpatient adults with cognitive impairments after acute stroke

Why: to provide usual care in addressing dressing difficulties by providing dressing practice using a
problem-solving approach, with assistance when required.

What (materials): functional treatment manual

What (procedures): dressing interventions included components such as putting the affected arm in-
to the sleeve first, crossing affected leg over other leg to reach feet, energy conservation techniques,
etc. There was no attempt to formally assess the participant's cognitive difficulties or relate them to ev-
idence on which approach to training might be the most successful

Who provided: 2 research occupational therapists experienced in the treatment of people with stroke

How: face-to-face and individually

Where: in a stroke rehabilitation ward and in participants' homes if they were discharged from hospital
before the end of the treatment period

When and how much: the aim was for 3 times per week for 6 weeks; received a median number of 12
sessions (minimum 0, maximum 18).

Modifications: none reported

Tailoring: none reported

How well (planned): a random sample of treatment sessions was observed by an independent re-
searcher to ensure the manuals were adhered to and that they included the actual treatment pre-
scribed in the manual.

How well (actual): the authors reported that they found a high level of fidelity of treatment but details
were not specifically reported.

Outcomes Primary

• Nottingham Stroke Dressing Assessment

Secondary: none

Other

• Line Cancellation test

• Object Decision test

• Pegs per second

• Gesture Imitation test

Methods of data collection: baseline assessments were conducted prior to randomisation and partici-
pants were assessed 6 weeks after randomisation by an independent assessor.

Data collection time points: at baseline and 6 weeks

Notes Funding: yes

Conflict of interest: none
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Published trial protocol: no

Trial registration: yes; Dressing Rehabilitation Evaluation Stroke Study: ISRCTN14430342

Ethics approval: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "… using … the University of Nottingham Clinical Trials Unit Internet
randomization service, patients were randomized to one of two treatment
groups … Patients were stratified by side of stroke and severity of their dress-
ing problem".

Allocation concealment
(selection bias)

Low risk Quote: "… concealed allocation via the University of Nottingham Clinical Trials
Unit internet randomization service".

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk The 2 groups continued with their usual rehabilitation therapy and nursing
care and only differed in the type of dressing practice provided by the trial oc-
cupational therapists. Both interventions were delivered by 2 research occu-
pational therapists experienced in the treatment of people with stroke.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "Patients were assessed … by an independent assessor who was
masked to the patient's treatment group allocation. Masking of the indepen-
dent assessor was monitored by completion of a best guess form. Masking of
the outcome assessor was tested and found to be compromised for only six
patients".

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Lost to follow-up was reported and managed in analysis.

Selective reporting (re-
porting bias)

Low risk All outcome measures identified in registered protocol reported on in the pa-
per  (ISRCTN14430342).

Other bias Low risk No other identifiable bias.

Walker 2012  (Continued)

 
 

Study characteristics

Methods Design: single-blind, multisite RCT

Duration of trial: 1 year (September 2016 to September 2017)

Unit of randomisation: people with ≥ 6 months after ischaemic or haemorrhagic stroke with cognitive
dysfunction stratified by MMSE scores (Strata 1: MMSE score: 19 to 24; Strata 2: MMSE score: 25–30) un-
dergoing rehabilitation and matched for baseline characteristics

Recruitment and allocation: of 46 people recruited from rehabilitation units, 30 were stratified by
MMSE score then randomised to 1 of 2 groups: IG (n = 15) and active CG (n = 15)

Participants Setting: rehabilitation units

Country: Taiwan

Sample size: 30 adults, 70% men; IQ: 15 (53% men); CG: 15 (87% men)
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Inclusion criteria: ischaemic or haemorrhagic stroke occurring ≥ 6 months before enrolment; MMSE
score ≥ 19; MoCA score < 26; self-reported or informant-reported memory or cognitive complaints or
score on the Clinical Dementia Rating scale 0.5; able to follow the study instruction; adequate car-
diopulmonary function to perform aerobic exercise; and able to walk with or without assistive devices

Exclusion criteria: unstable medical history that might limit participation concomitant with other neu-
rological disorders, such as Parkinson disease, amyotrophic lateral sclerosis, and multiple sclerosis;
current participation in another interventional trial

Age: mean: IG: 50.63 (SEM 3.99) years; CG: 60.21 (SEM 3.10) years

Time since onset of stroke: mean: IG: 47.80 (SEM 11.49) months; CG: 94.43 (SEM 30.80) months

Types of stroke: not reported

Site of lesion: not reported

Interventions Intervention group

Brief name: SEQ (sequential)

Recipients: adults > 6 months poststroke with cognitive dysfunction

Why: to provide a sequential combination of aerobic exercise and CT to "prepare the brain for the com-
pensatory recruitment process in the cognitive training sessions that follow"; CT aimed to enhance
cognitive functions, to facilitate several cognitive functions, including attention, recognition, colour
and shape identification, calculation, visual perception, visuospatial processing, and executive func-
tion.

What (materials): stationary bicycle; BrainHQ (Posit Science) computer-based software and personal
computer

What (procedures): aerobic exercise followed by CT:

• aerobic exercise training: using a progressive resistance stationary bicycle, 3 minutes of warm-up, 25
minutes of aerobic resistance exercise ending with 2 minutes of cool down; target heart rate 40–70%
maximal heart rate (208 − 0.7 × age); vital signs and perceived effort (Borg Perceived Exertion Scale)
monitored and recorded each session

• computer-based CT used to facilitate cognitive functions including attention, recognition, colour and
shape identification, calculation, visual perception, visuospatial processing, and executive function

Who provided: not reported in the paper but confirmed by author contact that the intervention was
delivered by certified occupational therapists.

How: face-to-face individually monitored by sta 

Where: not specified but within rehabilitation unit

When and how much: 60 minutes per session consisting of 30 minutes of exercise and 30 minutes of
CT, 2 or 3 days per week for 12–18 weeks for a total of 36 sessions (36 hours in total)

Tailoring: exercise intensity was progressed as participants improved their performance throughout
the training; CT programme was adjusted automatically and continuously according to each partici-
pant's level of performance.

Modifications: none reported

How well (planned): not reported

How well (actual): not reported except that the intervention was "feasible and safe, with low dropout
rates".

Comparator group

Brief name: active control

Yeh 2019  (Continued)
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Recipients: adults > 6 months poststroke with cognitive dysfunction

Why: to provide comparable active activities

What: exercise training followed by mental activities:

• non-aerobic exercise training including flexibility exercise, muscle strengthening, and balance train-
ing;

• unstructured mental activities that did not train a specific cognitive domain; participants chose to
read newspapers or magazines or watch videos of topics derived from health-related materials. After
the unstructured mental activities, participants were asked several questions about the content that
they just received.

Who provided: not reported

How: face-to-face

Where: not specified except within rehabilitation unit

When and how much: 60 minutes of training sessions, 2 or 3 days per week for 12–18 weeks for a total
of 36 sessions (36 hours in total)

Tailoring: not reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary: none

Secondary

• Community Integration Questionnaire

• MoCA

• Spatial Span test from Wechsler Memory Scale – Third Edition

• Verbal Paired Associates subtest Wechsler Memory Scale – Third Edition

Other

• 6-minute walk test

• International Physical Activity Questionnaires

• EQ-5D

Methods of data collection: evaluator blinded to the group allocation assessed participants before
and after the intervention programmes.

Data collection time points: within 1 week before and after intervention (12–18 weeks)

Notes Funding: yes

Conflict of interest: none

Published trial protocol: no

Trial registration: yes; NCT03045991

Ethics approval: yes

Author contact: further information requested and provided

Risk of bias
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation scheme was generated with the web-based Research Random-
izer randomisation tool.

Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk No blinding of participants or personnel for intervention.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "The evaluator for the before and after assessments was blinded to
the patient's group allocation" and "… the assessments were conducted by a
trained and experienced therapist who was blinded to group allocation".

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Flow diagram indicated there were no dropouts.

Selective reporting (re-
porting bias)

Low risk All relevant outcomes from method and protocol reported.

Other bias Low risk No other identifiable bias.

Yeh 2019  (Continued)

 
 

Study characteristics

Methods Design: parallel RCT

Duration of trial: 6 months (October 2013 to March 2014)

Unit of randomisation: inpatients with cognitive impairment after stroke

Recruitment and allocation: people with stroke receiving inpatient rehabilitation; 46 participants ran-
domised to IG (n = 23) or CG (n = 23)

Participants Setting: university hospital

Country: Republic of Korea

Sample: 46 adults, 37% men; IG: 23; CG: 23

Inclusion/exclusion criteria: not reported

Age: mean: IG: 53.2 (SD 8.8) years; CG: 56.3 (SD 7.9) years

Time since stroke onset: mean: IG: 11.8 (SD 7.5) months; CG: 10.7 (SD 6.2) months

Interventions Intervention group

Brief name: RehaCom training

Recipients: inpatients with stroke with cognitive impairment undergoing rehabilitation

Why: to provide computer-based cognitive rehabilitation to improve attention, focus, memory, spatial
imagination, visual impairment, and visuomotor co-ordination.

Yoo 2015 
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What (materials): RehaCom software (Hasomed GmbH, Magdeburg, Germany; see hasomed.de/en/
products/rehacom/; the software is available in 27 languages at no extra cost; computer.

What (procedures): in addition to rehabilitation therapy, a computerised cognitive rehabilitation pro-
gramme using the RehaCom software composed of 20 detailed training programs targeting attention,
focus, memory, spatial imagination, visual impairment, and visuomotor co-ordination

Who provided: not reported; however, the research was conducted by occupational therapists. The
RehaCom website states that the software is used (quote) "extensively by … occupational therapists"
and other clinicians in rehabilitation centres, hospitals, and clinics.

How: not reported, but appeared to be face-to-face and individually

Where: inpatient rehabilitation in local hospital

When and how much: 25 sessions of 30 minutes per day (5 times per week for 5 weeks) (12.5 hours in
total)

Tailoring: RehaCom reportedly (quote) "enables adjustment of difficulty based on the task perfor-
mance capacity of the patient, immediate feedback, reduction in time spent by the therapist once the
patient learns the therapy task, and maintenance of objective and continuous information concerning
performance results".

Modifications: none reported

How well (planned): none reported

How well (actual): none reported

Comparator group

Brief name: rehabilitation therapy

Recipients: inpatients with stroke with cognitive impairment undergoing rehabilitation

Why: to provide usual inpatient rehabilitation.

What (materials): not reported

What (procedures): included physical and occupational therapy

Who provided: included physical and occupational therapists

How: not reported, assumed face-to-face

Where: inpatient rehabilitation in local hospital

When and how much rehabilitation: not reported

Tailoring: none reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary

• FIM

Secondary

Computerised Neuropsychological Test, including:

• DST
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• Verbal Learning Test

• Visual Span Test

• Visual Learning Test

• Auditory Continuous Performance Test

• Visual Continuous Performance Test

• Trail Making Test

Methods of data collection: cognitive assessment was conducted by computerised testing; method of
ADL assessment with FIM not described.

Data collection time points: baseline and after 5 weeks of computerised cognitive rehabilitation

Notes Funding: not stated

Conflict of interest: none reported

Published trial protocol: none reported

Trial registration: none reported

Ethics approval: yes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Participants were randomly divided into IG and CG with no further description
of procedure.

Allocation concealment
(selection bias)

Unclear risk Participants were randomly divided into IG and CG with no description of pro-
cedure.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk It appeared the participants and personnel would have known which group re-
ceived the additional cognitive rehabilitation program. 

Quote: "The participants understood the objective of this study … The train-
ing group received rehabilitation therapy and an additional computerized cog-
nitive rehabilitation program using the RehaCom software 30 minutes/day, 5
times/week for 5 weeks. The control group received only rehabilitation thera-
py, including physical and occupational therapy".

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not reported; unclear who administered the FIM.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Study did not address this criterion.

Selective reporting (re-
porting bias)

Low risk All relevant outcomes from method reported.

Other bias Low risk No other identifiable bias.
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Methods Design: parallel RCT

Duration of trial: 31 months (1 June 2010 to 31 December 2012)

Unit of randomisation: inpatients with first-ever stroke and confirmed cognitive deficits

Recruitment and allocation: of 288 people consecutively referred, 196 were excluded, leaving 92 who
were randomised by random number generator to 2 groups, IG (n = 45) and CG (n = 47); 2 participants
from each group did not receive the allocated intervention due to worsening clinical conditions and 1
from the study group had poor compliance, leaving 42 participants in IG and 45 in CG.

Participants Setting: neurorehabilitation unit

Country: Italy

Sample: 92 participants randomised, 87 adults reported and analysed, 53% men; IG: 42; CG: 45

Inclusion criteria: first-ever stroke within previous 4 weeks, aged 45–80 years, MMSE score > 10, cogni-
tive deficits defined as test scores below population-based norms on ≥ 3 neuropsychological tests

Exclusion criteria: progressing stroke, neglect, aphasia, additional neuropsychological or psychiatric
disorders, depression (> 7 on Hamilton Depression Rating Scale), premorbid IQ < 70 or pre-existing de-
mentia, visual deficits, motor impairment liable to affect performance on tests

Age: median (quartiles): IG: 64 (25th 56.2; 75th 74.2) years; CG: 70 (25th 62.5; 75th 76.5) years

Time for admission: median (quartiles): IG: 11.5 (25th 10; 75th 14) days; CG: 11 (25th 9; 75th 14) days

Types of stroke: ischaemic: n: IG: 31 (73.8%); CG: 34 (75.6%)

Site of lesion: n: IG: right 18 (43%), leP 12 (29%), brain stem 8 (19%), cerebellum 3 (7%), bilateral 1
(2%); CG: right 27 (60%), leP 14 (31%), brain stem 3 (7%), bilateral 1 (2%)

NIHSS stroke severity score: median (quartiles): IG: 15 (25th 14; 75th 17); CG: 15 (25th 13; 75th 15.2)

Interventions Intervention group

Brief name: CT

Recipients: inpatients with first-ever stroke and confirmed cognitive deficits

Why: to provide early comprehensive cognitive rehabilitation combining computer training and
metacognitive strategies.

What (materials): computer and 2 software programs (in Italian):

• "Una palestra per la mente" (Gollin 2011); see A Gym for the Mind 2 for the English version and a de-
scription in English
◦ a gym for the mind 2 (KIT: Book + CD-ROM) New exercises of cognitive stimulation for brain aging and

dementia. 300 activities for temporal and spatial orientation, visual attention, memory, language,
and logic;

• "Training di riabilitazione cognitiva" (Powell 2009) See www.erickson.it/it/training-di-riabili-
tazione-cognitiva
◦ training of cognitive rehabilitation (KIT: Book + CD-ROM) Exercises of memory, thinking skills and

executive functions after brain injury. The website states that the activities were also printable

What (procedures): in addition to usual rehabilitation care, including medications and physiothera-
py, individual sessions performing activities using the software addressing the following cognitive do-
mains:

• time orientation: days of week, months of year, seasons, holidays, and celebrations; anagrams of days
of week, months, and seasons; identification of temporal sequences within a story or in the execution
of ADL; temporal sequences with images relating to ADL;
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• spatial orientation: recognition of right and leP; recognition and identification of cities, regions; word
search puzzles; positions of objects; observation of scenes and identification of the position of objects;
orienteering skills following pathways;

• visual attention: searching for targets among distractors (stylised elements of objects); word search
puzzles; findings the differences between images/scenes; searching for elements by categories;

• logical reasoning: calculation; words in context; searching for intruders within categories; logical com-
pletion (metaphors and proverbs); categorisation;

• memory: recognition of pairs of words with or without logical connections; remembering lists; face
recognition; memorisation of scenes and stories then answering a questionnaire; object location and
object seeking (e.g. memory game with cards);

• executive functions; answering questions about a story; identifying the purpose/meaning of a story;
following pathways subject to certain rules; recognition of moods; mathematical logic; action plan-
ning; re-ordering the sequence of a story; critical judgement (giving the pros and cons of ethical and
social topics); problem-solving.

While the participants performed the activities the psychologist suggested metacognitive strategies to
them to develop their awareness and self-regulation, e.g. the participant was asked to predict results
on tasks and identify factors that were contributing to their successes and failures. In last 15 minutes
of session, the psychologist reasoned with participants about any problems encountered, explaining
how to transfer the learned strategies to everyday situations to foster their generalisation to real-world
tasks (e.g. participants were encouraged to adopt 'associative techniques' and to use their imagination
to improve their memory.

Who provided: 2 psychologists, experts in neuropsychology, provided the sessions; the website states
that the activities can be administered by professionals or family caregivers and refers to "rehabilita-
tion therapists" using features to track progress

How: apparently individually and face-to-face

Where: neurorehabilitation unit; website states activities can be performed at home

When and how much: 4 × 1-hour sessions per week over 4 weeks (16 hours in total)

Tailoring: 3 levels of difficulty; progress occurred to the next level when 70% correct response rate
achieved; if the participant failed an activity 3 times, the presentation was simplified and made more
understandable through examples. Website states that the activities can be expanded and modified to
suit the particular needs of the person and that the instructions can be heard or written.

Modifications: not reported

How well (planned): to ensure inter-therapist reliability and to ensure that participants received the
same guidance during the training sessions, the psychologists followed written instructions and exam-
ples defined during the drafting of the protocol.

How well (actual): not reported

Comparator group

Brief name: usual care (plus sessions with psychologist)

Recipients: inpatients with first-ever stroke and confirmed cognitive deficits

Why: to provide usual care and equivalent sessions with a psychologist.

What (materials): general topics, news, and participants' recent activities for general discussion

What (procedures): the participants spent the same amount of time with a psychologist, discussing
general topics, news, and their recent activities and usual rehabilitation care (medications, physiother-
apy)

Who provided: psychologist and other providers, e.g. medical and physical therapists

How: individual, face-to-face
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Where: neurorehabilitation unit

When and how much: 16 hours of individual training, divided into 1-hour sessions spread over 4 weeks
(4 sessions per week)

Tailoring: none reported

Modifications: not reported

How well (planned): not reported

How well (actual): not reported

Outcomes Primary

• FIM

Secondary

• MMSE

• Digit Span

• Corsi's Test

• RAVLT

• Raven's Colored Progressive Matrices (PM47)

• FAB

• TMT-A

• TMT-B

• Attentive Matrices

Other

• ReyOsterrieth Complex Figure, copy

• Phonological verbal and semantic verbal fluency

• Aphasia test

• HDRS

Methods of data collection: functional evaluation using the FIM on admission and after intervention,
neuropsychological assessment performed within first week of admission before randomisation and
after intervention. All assessments performed by a psychologist blind to the randomization and not in-
volved in their care.

Data collection time points: baseline and after 4 weeks of intervention

Notes Funding: not reported

Conflict of interest: none

Published trial protocol: no

Trial registration: no

Ethics approval: yes

Data: median and interquartile ranges converted to means and SDs

Risk of bias

Bias Authors' judgement Support for judgement
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Random sequence genera-
tion (selection bias)

Low risk Quote: "… patients who met the inclusion criteria were enrolled in the study
and randomly assigned to the study group (SG) [IG] or to the control group
(CG) by means of a computer random number generator".

Allocation concealment
(selection bias)

Unclear risk Not reported.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk The authors reported that the CG received a sham intervention but the differ-
ence between the nature of the intervention (cognitive rehabilitation with a
therapist leading them through computer activities) and control (discussion
with therapist) would still be possible for participants to discern. Similarly,
therapists were not blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "All the assessments were done by a psychologist blind to the patients'
randomization and not involved in their care".

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Flow chart showed the numbers missing (IG: 3; CG: 2) and who did not receive
allocated intervention and not included in analysis.

Selective reporting (re-
porting bias)

Low risk All relevant outcomes from method reported.

Other bias Low risk No other identifiable bias.

Zuchella 2014  (Continued)

ACCPT: Auditory Controlled Continuous Performance Test; ADL: activities of daily living; AMPS: Assessment of Motor and Process Skills; APT:
Attention Process Training; BADL: basic activities of daily living; BADS: Behavioural Assessment of Dysexecutive Syndrome; BNIS: Barrow
Neurological Institute Screen for Higher Cerebral Functions; CACR: computer-assisted cognitive rehabilitation; CCR: computer cognitive
rehabilitation; CFQ: Cognitive Failures Questionnaire; CI: confidence interval; CO-OP: Cognitive Orientation to Occupational Performance;
COPM: Canadian Occupational Performance Measure; CT: cognitive training; CWIT-3: Color Word Interference Test – Inhibition (Condition
3); CWIT 4: Colour Word Interference Test – Inhibition/Switching (Condition 4); DEX: Dysexecutive Questionnaire; DSM-IV: Diagnostic and
Statistical Manual of Mental Disorders – 4th Edition; DST: Digit Span Test; FAB: Frontal Assessment Battery; FIM: Functional Independence
Measure; FIS: Fatigue Impact Scale; FSAQ: Full-Scale Attention Quotient; GHQ-28: 28-item General Health Questionnaire; HADS: Hospital
Anxiety and Depression Scale; HAT: home automation training; HDRS: Hamilton Rating Scale for Depression; IADL: instrumental activities of
daily living; IQ: intelligence quotient; IVA-CPT: Integrated Visual Auditory Continuous Performance Test; LOTCA: Lowenstein Occupational
Therapy Cognitive Assessment; MoCA: Montreal Cognitive Assessment; MMSE: Mini-mental State Examination; mRS: modified Rankin
Scale;  MVPT-3: Motor-free Visual Perception Test-3;  N/n: number of participants; NFB: neurofeedback; NIHSS: National Institutes of
Health Stroke Scale; PASAT: Paced Auditory Serial Addition Test; PE: physical exercise; RAVLT: Rey Auditory Verbal Learning Test; RBMT-II:
Rivermead Behavioural Memory Test-II; RCT: randomised controlled trial; SASS: Social Adaptation Self-evaluation Scale; SC: standard care;
SD: standard deviation; SEM: standard error of the mean; SF-36 MCS: Medical Outcomes Study 36-item Short-Form – Mental Component
Score; SF-36 PCS: Medical Outcomes Study 36-item Short-Form – Physical Component Score; SS-QOL: stroke-specific quality of life; TBI:
traumatic brain injury; TENS: transcutaneous electrical nerve stimulation; TMT-A: Trail Making Test A; TMT-B: Trail Making Test B; USER-
P: Utrecht Scale for Evaluation of Rehabilitation-Participation; VCPT: Visual Continuous Performance Test; VST: Visual Span test; WAIS-
III: Wechsler Adult Intelligence Scale III; WAIS-III-NI: Wechsler Adult Intelligence Scale III Neuropsychological Instrument; WM: working
memory.
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Study Reason for exclusion

Abba 2020 Ineligible study design.

Abd-Elaziz 2015 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Occupational therapy for cognitive impairment in stroke patients (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

128



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study Reason for exclusion

Aben 2014 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

ACTRN12617000009314 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Adomaviciene 2019 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Ahn 2017 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Alipoor 2020 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Aparicio-López 2015 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Ashman 2011 < 50% participants with stroke.

Atteya 2020 Outcomes not of interest to this review.

Backhaus 2014 Study with mixed aetiology groups and unable to confirm with authors if > 50% participants with
stroke.

Baltaduoniene 2019 Participants not all cognitively impaired.

Baylan 2020 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Bertens 2013 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Bertens 2015 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Best 2018 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Bezdenezhnykh 2014 Unable to establish eligibility from authors.

Bezdenezhnykh 2015 Unable to establish eligibility from authors.

Boiko 2008 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Boss 2014 Participants did not all have cognitive impairment.

Brainin 2015 Participants did not all have cognitive impairment.

Bunketorp-Käll 2017 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Bushnik 2010 < 50% participants with stroke.

Carr 2012 < 50% participants with stroke.

Chan 2017 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Chen 2006a Unable to establish eligibility of the intervention from the authors.
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Study Reason for exclusion

Chen 2006b Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Cheng 2018 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Chuang 2017 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Cuberos-Urbano 2018 < 50% participants with stroke.

Cumming 2018 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Cumming 2019 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

das Nair 2012 < 50% participants with stroke.

Dean 2018 Participants did not have confirmed cognitive impairment.

Debreceni-Nagy 2019 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

De Joode 2013 < 50% participants with stroke.

De Luca 2014 Study with mixed aetiology groups and with > 50% participants with stroke but separate data for
participants with stroke not available from authors.

Devos 2009 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Dirette 1999 Study with mixed aetiology groups; < 50% participants diagnosed with stroke.

Donkervoort 2001 Intervention for perceptual not cognitive impairment.

Donnelly 2017 < 50% participants with stroke.

Doornhein 1998 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Edmans 2000 Intervention for perceptual not cognitive impairment.

Ehlhardt 2010 < 50% participants with stroke.

Eksteen 2015 Participants did not all have cognitive impairment.

Evans 2009 < 50% participants with stroke.

Faria 2016 Participants did not all have cognitive impairment.

Faria 2018 Intervention covered by another Cochrane Review.

Faria 2020 Participants did not have confirmed cognitive impairment.
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Study Reason for exclusion

Fasoli 2019 Participants not all cognitively impaired.

Feng 2017 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Fernandez-Solano 2020 Ineligible study design.

Fong 2009 < 50% participants with stroke.

Fotakopoulos 2018 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Fu 2015 Ineligible study design.

Fujioka 2018 Participants did not have confirmed cognitive impairment.

Gamito 2014 Intervention covered by another Cochrane Review.

Gamito 2017 Intervention covered by another Cochrane Review.

Gandy 2020 < 50% participants with stroke.

Gasparinni 1979 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Gocheva 2018 < 50% participants with stroke.

Gong 2017 Unable to establish with authors if eligible occupational therapy intervention.

Gracey 2017 < 50% participants with stroke.

Grau-Sánchez 2018 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Gray 1992 < 50% participants with stroke.

Guidetti 2015 Participants did not all have cognitive impairment.

Harel-Katz 2020 Not all participants had confirmed cognitive impairment.

Heyn 2012 Ineligible study design.

Hildebrandt 2011 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Howe 2014 Intervention for perceptual not cognitive impairment.

Hsu 2018 < 50% participants with stroke.

Hu 2003 Unable to determine if the intervention meets the definition of occupational therapy used in this
review.

Hung 2017 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Johansson 2015 Ineligible study design.
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Study Reason for exclusion

Jones 2018 < 50% participants with stroke.

Kannan 2019 Participants did not all have cognitive impairment.

Karimian 2017 Unable to establish eligibility.

Karner 2019 Intervention for perceptual not cognitive impairment.

Kersey 2019 Ineligible outcome (of included study).

Kessler 2014 Participants did not have confirmed cognitive impairment.

Kim 2011a Unclear if randomised or quasi-randomised study; no response from author to establish eligibility.

Kim 2011b Intervention covered by another Cochrane Review.

Koch 2020 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Kyoung-Hee 2015 Participants did not all have cognitive impairment.

Lannin 2014 Study with mixed aetiology groups; < 50% participants diagnosed with stroke.

Lawson 2020 Not all participants had confirmed cognitive impairment.

Lemoncello 2011 < 50% participants diagnosed with stroke.

Lesniak 2018 < 50% participants with stroke.

Lindelov 2016 Participants did not all have cognitive impairment.

Lindeløv 2017 < 50% participants with stroke.

Liu 2014 Participants not cognitively impaired.

Liu 2017 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Liu 2018 Unable to confirm eligibility of intervention with authors.

Löw 2012 Ineligible study design.

Lyukmanov 2019 Not all participants had cognitive impairment or confirmed cognitive impairment.

Maier 2017 Intervention covered by another Cochrane Review.

Man 2006 Study with mixed aetiology groups; unable to obtain separate data for participants with stroke
from authors.

Manuli 2020 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Mao 2020 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.
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Markovic 2019 Unable to obtain separate data for participants with stroke.

McDonald 2011 < 50% participants diagnosed with stroke.

McEwen 2015 Participants did not all have cognitive impairment.

Merchán-Baeza 2015 Participants did not all have cognitive impairment.

Miller 2014 Ineligible study design.

Moon 2020 Participants did not have confirmed cognitive impairment.

Mount 2007 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

O'Neil-Pirozzi 2016 Ineligible study design.

Ownsworth 1999 < 50% participants with stroke.

Padua 2020 Not all participants had cognitive impairment or confirmed cognitive impairment.

Pallesen 2018 Outcomes not of interest to this review.

Pallesen 2019 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Park 2013 < 50% participants with stroke.

Park 2015b Ineligible study design.

Park 2018 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Park 2019 Participants did not meet the inclusion criterion of confirmed cognitive impairment.

Park 2020 Ineligible study design.

Peers 2020 Not all participants had confirmed cognitive impairment.

Petruševičienè 2017 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Ploughman 2008 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Ploughman 2017 Outcome not of interest to this review.

Ploughman 2018 Outcome not of interest to this review.

Ploughman 2019 Outcome not of interest to this review.

Polatajko 2012 Participants did not all have confirmed cognitive impairment.

Poulin 2013 Unable to obtain separate data for the 7 randomised participants.

Powell 2012 < 50% of participants diagnosed with stroke.
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Powell 2019 < 50% participants with stroke.

Preminger 2016 Intervention covered by another Cochrane Review.

Prokopenko 2012 Unable to establish eligibility with authors.

Prokopenko 2017 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Rackoll 2018 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Ramirez-Hernandez 2020 Participants did not all have confirmed cognitive impairment.

Ranzani 2020 Participants did not all have confirmed cognitive impairment.

Richard 2020 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Richter 2015 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Russo 2017 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Salaris 2014 Ineligible study design.

Salaris 2016 Ineligible study design.

Salvadori 2016 < 50% participants diagnosed with stroke.

Sampanis 2015 Ineligible study design.

Sarkamo 2008 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Shi 2017 Participants did not all have cognitive impairment or confirmed cognitive impairment.

Shim 2007 Ineligible study design.

Shottke 1997 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Skidmore 2015b Study previously included but no additional data identified.

Soderback 1988 Not all participants had cognitive impairment as defined in this review.

Spahn 2010 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Spikman 2010 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Spikman 2013 < 50% of participants diagnosed with stroke.

Svaerke 2019 Intervention for perceptual not cognitive impairment.
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Szepfalusi 2017 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Thickpenny-Davis 2007 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Tornas 2014 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Tornas 2019 < 50% participants had stroke.

Torrisi 2019 Intervention covered by another Cochrane Review.

Veisi-Pirkoohi 2020 Participants were not confirmed to have cognitive impairment.

Virk 2015 Ineligible study design.

Visser 2013 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Visser 2016 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Weicker 2016 Ineligible study design.

Weicker 2020 Participants did not all have confirmed cognitive impairment.

Wentink 2014 Participants had self-perceived cognitive impairment, not confirmed cognitive impairment on re-
cruitment.

Wentink 2016 Participants had self-perceived cognitive impairment, not confirmed cognitive impairment on re-
cruitment.

Westerberg 2007 Participants had self-perceived cognitive impairment, not confirmed cognitive impairment on re-
cruitment.

Wilson 2014 Study with mixed aetiology groups; < 50% participants diagnosed with stroke.

Winkens 2009 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Withiel 2018 Participants had self-reported memory complaints on study inclusion, not confirmed cognitive im-
pairment.

Withiel 2019 Participants had self-reported memory complaints on study inclusion, not confirmed cognitive im-
pairment.

Wolf 2016 Participants did not all have cognitive impairment.

Wood 2012 < 50% participants diagnosed with stroke.

Yip 2012 Unable to contact authors to confirm eligibility of intervention and obtain final results.

Yu 2019 Participants did not have confirmed cognitive impairment.

Zengin-Metli 2018 Participants did not have confirmed cognitive impairment.
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Zhang 2016a Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

Zhang 2019 Participants did not have confirmed cognitive impairment.

Zheng 2018 Intervention did not meet the definition of eligible occupational therapy intervention used in this
review.

 

Characteristics of studies awaiting classification [ordered by study ID]

 

Methods RCT

Participants Adults with ischaemic or haemorrhagic stroke undergoing rehabilitation

Interventions ELEMENTS-T tablet, an electronic device containing a computer software providing a mix of goal-
directed and exploratory upper limb movement and cognitive interactive tasks compared with
conventional rehabilitation

Outcomes • BBT

• MoCA

• Stroke Impact Scale

• 9-Hole Peg Test

• CogState Computerised Brief Battery

• mRS

• NFI

• USER-P

Notes ACTRN12619001557123; protocol registered 12 November 2019

Principal investigator: Jeffrey Rogers

Need to establish eligibility including whether participants had confirmed cognitive impairment.

ACTRN12619001557123 

 
 

Methods RCT

Participants 490 adults with first-ever stroke

Interventions Monthly meetings with stroke co-ordinator compared with usual care

Outcomes • mRS

• Cognition, motor function, extended ADL, self-perceived health, frailty, vascular events, care-
givers burden, health costs

Notes All participants may not have confirmed cognitive impairment; need to establish if eligible occupa-
tional therapy intervention

NCT03859063; last verified November 2020

Askim 2019 
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Estimated study completion date: 31 December 2032

Principal investigators: T Askim, A Hokstad, J Helbostad

Askim 2019  (Continued)

 
 

Methods RCT

Participants 20 people with stroke or TBI with cognitive impairments aged 18–60 years

Interventions Rehabilitation programme plus 30 minutes' aerobic training 3 or 4 times per week on stationary er-
gometer bicycle

Outcomes • Cognitive tests include assessment of verbal, visual, working memory, and attention

• Physical endurance test

• Central nervous system effects with functional magnetic resonance imaging using blood oxygena-
tion level dependent technique

Notes Conference abstract; may not be eligible intervention and may not have > 50% participants with
stroke

Bergfeldt 2019 

 
 

Methods Parallel RCT

Participants Adults with first cerebral infarction with cognitive impairment

Interventions Robot rehabilitation compared with traditional rehabilitation

Outcomes • ADL

• Hamilton Depression Scale

• MMSE

• MoCA

• Fugl-Meyer

• NIHSS

Notes ChiCTR1800015132 protocol; last refreshed March 2018

Investigators: Yanqing Wu, Hongge Li

Need to establish if eligible occupational therapy intervention

ChiCTR1800015132 

 
 

Methods Parallel RCT

Participants 46 adults with stroke and clinical comprehensive judgement of definite cognitive dysfunction after
stroke

Interventions Routine cognitive training and cognitive training based on PASS compared with control group of 2
routine cognitive training sessions

ChiCTR1800018633 
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Outcomes • Lowenstein Occupational therapy Cognitive Assessment

Notes ChiCTR1800018633 protocol; last refreshed: October 2018

Investigators: Lei Xingxing, Song Luping

Need to confirm establishment of cognitive impairment and eligibility of intervention

ChiCTR1800018633  (Continued)

 
 

Methods 3-arm RCT

Participants 90 people with ischaemic cerebral infarction and confirmed cognitive impairment MMSE score ≤ 24

Interventions Internet-based computer-assisted cognitive training vs traditional cognitive training combined
with general computer-assisted cognitive training vs traditional cognitive training

Outcomes • MMSE

• MoCA

• Non-language Cognitive Assessment

• Diffusion Tensor Imaging

Notes ChiCTR1900025540 protocol; last updated 31 August 2019

Investigator: Xinxin Zhang, Xia Bi

ChiCTR1900025540 

 
 

Methods RCT

Participants Adults with stroke with mild cognitive impairment

Interventions Yijinjing group training and routine rehabilitation vs routine rehabilitation

Outcomes • MoCA

• Gait Analysis Test

• TMT-A

• Chinese Auditory Verbal Learning Test

• Rey Complex Figure Test

• Pittsburgh Sleep Quality Index

Notes ChiCTR1900026532 protocol; last refreshed: October 2019

Investigators: Xue Xin, Hu Jun

Need to establish if eligible intervention

ChiCTR1900026532 

 
 

Methods Parallel RCT

ChiCTR-INR-17013042 
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Participants 90 adults with first-ever stroke and confirmed cognitive impairment

Interventions 3 groups

• Self-regulated learning group: computer-assisted cognitive training and BADL training and self-
regulated learning

• Demonstration study group: computer-assisted cognitive training and BADL training and demon-
stration study

• Traditional training group: traditional cognitive training and BADL training and demonstration
study

Outcomes • Cognitive function

• ADL

• Daily life manipulation

Notes ChiCTR-INR-17013042 protocol

Principal investigators: Jing Tao, Tianshen Xiao, Yaqi Bao

ChiCTR-INR-17013042  (Continued)

 
 

Methods RCT

Participants 24 people with stroke

Interventions Home-based ADL vs hospital-based traditional rehabilitation

Outcomes Cognition and visual perception

Notes Conference abstract; need more details to determine eligibility

Chiu 2020 

 
 

Methods Parallel RCT

Participants 160 stroke survivors

Interventions Art therapy compared with standard hospital therapy

Outcomes • Cognitive function: Adenbrook's Cognitive Examination Scale

• Improvement in daily functions

Notes CTRI/2017/11/010466: www.ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=18433

Trial underway: last updated November 2019

Investigator: Prabha

Participants may not have confirmed cognitive impairment and intervention may not be eligible

CTRI/2017/11/010466 
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Methods Single-blind RCT

Participants People with stroke and their carers

Interventions REsources And LIfe Strategy Management (REALISM) intervention using goal setting and attain-
ment care plan

Outcomes • Meta-cognition Questionnaire

• Self-regulatory Interview

• TMT-A and TMT-B

Notes Conference abstract; need to establish if eligible occupational therapy intervention and if partici-
pants have confirmed cognitive impairment

Donnellan 2014 

 
 

Methods Cross-over RCT

Participants 40 chronic-stage stroke patients with cognitive impairment confirmed by pre-intervention neu-
ropsychological assessment

Interventions 6 weeks of 5 sessions per week of cognitive training through customised tele-rehabilitation plat-
form ('Guttmann, NeuroPersonalTrainer') or sham intervention (ictus.online)

Outcomes Attention, memory, executive function for daily activities

Attention

• CPT-II

• TMT-A and TMT-B

Memory

• Digit Span forward from the WAIS-III

• Rey Auditory Verbal Learning Test

Speed of processing

• Digit Symbol-Coding test from WAIS-III

Visuoconstruction

• Block Design Test from WAIS-III

Executive functions

• Digit Span backwards and Letter-Number Sequencing from WAIS-III

• Stroop Color and Word test

• Wisconsin Card Sorting Test – computerised version

• Spanish phonemic fluency test – PMR

Administered rating measures

• Rating Scale for Attentional behaviour

• Prospective and Retrospective Memory Questionnaire

• Behavior Rating Inventory of Executive Function – Adult Version

Other

Gil-Pages 2018 
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• Hospital Anxiety and Depression Scale

• Patient Competency Rating Scale

• Community Integration Questionnaire

Notes NCT03326349; last verified May 2019

Correspondence: Macarena Gil-Pagés, macarenagil@guttmann.com

May not be eligible occupational therapy intervention if neuropsychologist required

Gil-Pages 2018  (Continued)

 
 

Methods RCT

Participants 50 stroke survivors with mild cognitive function in their chronic stage (≥ 18 points in Korean MMSE)

Interventions • Intervention group: self-administered 24 30-minute sessions of Neuro-World, 6 mobile games for
cognitive rehabilitation, twice per week for 12 weeks in addition to their medical care

• Control group: medical care

Outcomes • Korean MMSE

• Digit Span Forward, Digit Span Backward

Notes Need to establish if occupational therapist eligible intervention

ISRCTN10613029: study completed and results to be published

Principal investigator: Hee-Tae Jung

ISRCTN10613029 

 
 

Methods Pilot RCT

Participants 15 stroke patients

Interventions Tablets and Technology (TnT): participants provided with training and access to a tablet during in-
patient rehabilitation and after discharge home

Outcomes • Quality of life (Stroke and Aphasia Quality of Life)

• HADS

• MoCA

• Western Aphasia Battery

• Stroke Self- Efficacy Questionnaire

• Activity Card Sort

Notes Conference abstract; need to establish eligibility of participants and intervention

ACTRN12614000081617 last updated 22 January 2014

Janssen 2014 
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Methods RCT

Participants 50 stroke survivors in the chronic stage (≥ 1-year poststroke) with moderate cognitive impairment

Interventions Standard medical care or standard medical care plus serious games for 3 months

Outcomes • Korean MMSE

• Digit Backward Span

Notes Conference abstract that appears to be early results of Jung 2019 protocol (ISRCTN10613029); need
to establish eligibility of intervention

Jung 2019 

 
 

Methods Parallel single-blind RCT

Participants 128 adult inpatients with primary diagnosis of acute stroke with impairment in higher order cogni-
tive functions (Executive Interview-14 ≥ 3)

Interventions Intervention group: strategy training is a form of meta-cognitive instruction that trains people with
stroke-related cognitive impairments to identify and prioritise problematic daily activities, identify
the barriers impeding performance, generate and evaluate their own strategies to address barriers,
and apply these skills through iterative practice. Participants use printed workbooks to learn and
apply this method.

Placebo group: attention control for the non-specific effects of strategy training. The therapists will
administer the standardised and dose-matched protocol, using scripted open-ended questions to
facilitate participants' reflections on their rehabilitation activities and experiences. In lieu of the
strategy training workbook materials, participants will complete a daily journal, and discuss their
entries during attention control sessions.

Outcomes Primary

• FIM

Secondary

• Selected indices of the Delis-Kaplan Executive Function System

Notes NCT01934621; last verified November 2020

Completion date: September 2020

Contact: Elizabeth R Skidmore, skidmore@pitt.edu

NCT01934621 

 
 

Methods Parallel single-blind RCT

Participants Participants may include brain injury as well as stroke; aged ≥ 18 years (adult, senior), both genders

Inclusion criteria: people with stroke or brain injury, cognitive deficits

NCT02384057 
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Exclusion criteria: uncontrolled medical comorbidities; unable to perform outcome measure-
ments; aphasia, which hampers communication; prediagnosed psychological or other neurological
disease not relevant to stroke or brain injury

Interventions Confirmed intervention is provided by occupational therapists

Intervention: cognitive rehabilitation with C8 sciences (1000 minutes of computerised cognitive re-
habilitation with C8 sciences program)

Active comparator: conventional cognitive rehabilitation

(Same amount of conventional cognitive rehabilitation with conventional methods)

Outcomes • CANTAB
◦ Spatial working memory

◦ CANTAB Rapid Visual information Processing

◦ Secondary outcome measures:

◦ CANTAB Spatial Working Memory

◦ CANTAB Rapid Visual information Processing

◦ CANTAB Motor Control Task

◦ CANTAB Paired Associated Learning

◦ CANTAB reaction time

◦ CANTAB Attention Switching Task

◦ CANTAB Stoking of Cambridge

◦ CANTAB Emotion Recognition Task

◦ CANTAB Stop Signal Task

• Korean MMSE

• Korean ADL

• Korean IADL

• Geriatric Depression scale

• Beck depression Index

• Clinical Dementia Rating Scale

• Stroke Impact Scale

• Subjective Memory Complaint Questionnaire

• NIH Toolbox

• Autobiographical Memory

• TMT-A and TMT-B

• TMT – Black and White

Notes NCT02384057; last verified March 2018

Study completed October 2017

Contact: Joon-Ho Shin, asfreelyas@gmail.com

NCT02384057  (Continued)

 
 

Methods Single-blind RCT

Participants 46 adults after mild-to-moderate stroke living in the community

Interventions Novel cognitive-functional intervention (FACoT) in occupational therapy compared with usual care

Outcomes • FIM

NCT02925637 

Occupational therapy for cognitive impairment in stroke patients (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

143

https://clinicaltrials.gov/show/NCT02384057
mailto:asfreelyas@gmail.com


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

• COPM

• IADL scale

• Reintegration to Normal Living Index

• Short Form-12 v2 Health Survey

• Daily Living Self Efficacy scale

• Patient Competency Rating Scale

• University of Rhode Island Change Assessment

• MoCA

• TMT

• Zoo-map

• DEX

• Geriatric Depression Scale – Short Form

• NIHSS

Notes Protocol; may not have confirmed cognitive impairment on enrolment

NCT02925637; last verified February 2019

Study completion date: February 2020

Principal investigator: Tal Adamit

NCT02925637  (Continued)

 
 

Methods Single-blind, parallel RCT

Participants 150 adults with first-ever stroke and Korean MMSE: 11–24 at 7 days after stroke onset

Interventions Intensive cognitive rehabilitation compared with conventional cognitive rehabilitation by cognitive
therapist

Outcomes • Korean-MoCA

Notes NCT03168360; last verified October 2020

Estimated study completion date: 31 December 2021

Principal investigators: Won Hyuk Chang, Yun-Hee Kim

Need to establish if occupational therapist eligible intervention

NCT03168360 

 
 

Methods RCT

Participants 40 Spanish-speaking adults who have sustained a subarachnoid haemorrhage in the last 6 months

Interventions Online Spanish cognitive intervention program (BrainHQ by Posit Science)

Outcomes • Spanish Rey Auditory Verbal Learning Test

• WAIS-IV Retención de dígitos

• WAIS-IV Claves subtest

• Color Trails 1 and 2

NCT03621397 
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• FAS test of lexical fluency

• Animal naming

• Spanish SF-36

• Spanish Satisfaction with Life Questionnaire

• Spanish Beck Depression Inventory – Second Edition

• Spanish Beck Anxiety Inventory

• Spanish Marín Acculturation Scale

• WAIS-IV Vocabulario subtest

• Woodcock-Johnson III/Batería III Pruebas de aprovechamiento

• WAIS-IV Vocabulary subtest

• Wide Range Achievement Test – Fourth Edition Reading subtest

Notes NCT03621397; last verified December 2020

Estimated completion date: August 2022

Principal investigator: Estevis E

Need to establish if participants had confirmed cognitive impairment

NCT03621397  (Continued)

 
 

Methods Triple-blind parallel RCT

Participants 30 adults with chronic vascular Ischaemic lesions (> 6 months)

Interventions Cognitive training vs behavioural information and education control

Outcomes • Hopkins Verbal Learning Test

• Functional Activities Questionnaire

Notes NCT03644290; last verified March 2020

Estimated study completion date: December 2021

Principal investigator: Mioto

Need to establish if eligible intervention and if confirmed cognitive impairment on enrolment

NCT03644290 

 
 

Methods Double-blind, parallel RCT

Participants 450 adults with stroke and cognitive impairment

Interventions Strategy training in daily activities compared with reflective listening

Outcomes • Participation Measure – 3 Domains, 4 Dimensions

• COPM

• Stroop Test

• TMT-A and TMT-B

• MoCA

• Activity Measure for Post-Acute Care Outpatient Short Forms

NCT03792061 

Occupational therapy for cognitive impairment in stroke patients (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

145

https://clinicaltrials.gov/ct2/show/NCT03621397
https://clinicaltrials.gov/show/NCT03644290


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

• Wisconsin Card Sorting Task

• Participation Strategies Self-efficacy Scale

Notes NCT03792061; last verified July 2020

Estimated study completion date: 31 December 2023

Principal investigator: Chang FH

Appears may be eligible study

NCT03792061  (Continued)

 
 

Methods Single-blind RCT

Participants 90 adults with stroke

Interventions Home-based ADL training vs traditional hospital-based rehabilitation

Outcomes • COPM

• Barthel Index-based Supplementary Scales

• Frenchay Activities Index

• ADL domain of the Stroke Impact Scale

• MMSE

• Fugl-Meyer Assessment

• Test of Visual Perceptual Skills

• Center of Epidemiological Study – Depression

Notes NCT03828851; last verified January 2019

Estimated study completion date: 14 February 2021

Principal investigator: Der-Sheng Han

Need to establish if participants have confirmed cognitive impairment on enrolment

NCT03828851 

 
 

Methods Double-blind, parallel RCT

Participants 45 adults with stroke

Interventions • Intervention: computer-assisted cognitive rehabilitation

• Intervention: conventional cognitive rehabilitation

• Control: waiting-list controls with usual treatments with no cognitive rehabilitation

Outcomes • Stroop test

• TMT

• FIM

• Beck Depression Index

• Quality of Life Assessment

Notes NCT03890159; last verified March 2019

NCT03890159 
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Estimated study completion date: 1 April 2020

Principal investigator: Hale Karapolat

Need to establish if confirmed cognitive impairment on enrolment

NCT03890159  (Continued)

 
 

Methods RCT

Participants 75 adults with ischaemic or haemorrhagic stroke occurring ≥ 6 months prior to enrolment with
MMSE score < 28, or Montreal Cognitive Assessment score < 25

Interventions Sequential training group of 30-minutes aerobic exercise training followed by 30-minutes comput-
erised cognitive training vs dual training group of simultaneous aerobic exercise training and com-
puterised cognitive training vs active comparator of non-aerobic physical activities and unstruc-
tured mental activities

Outcomes • MMSE

• MoCA

• Wechsler Memory Scale – Third Edition

• WAIS-III

• Useful Field of View

• Stroop Color-Word Test

• Dual-Task Test

• Timed Up and Go Test

• 6-Minute Walk Test

• Mobility Level

• International Physical Activity Questionnaires

• Fugl-Myer Assessment

• Rivermead Mobility Index

• Muscle Strength

• FIM

• Lawton & Brody Instrumental Activities of Daily Living Scale

• Stroke Impact Scale

• EuroQol-5D Questionnaire

• Community Integration Questionnaire

• Geriatric Depression Scale

• Task-based electroencephalogram

• Brain-derived neurotrophic factor val66met genotype

• Serum brain-derived neurotrophic factor level

• Total antioxidant capacity

• Glucose indicator

• Plasma lipid level

• Caregiver Strain Index

• Caregiver Burden Scale

Notes NCT04012866; last updated June 2020

Estimated study completion date: 31 December 2021

Investigators: Wu Ching-yi

NCT04012866 
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Methods Double-blind, parallel-group RCT

Participants 180 participants with acquired brain injury

Interventions OPASS ADL strategy training

Outcomes • Participation Measure – 3 Domains, 4 Dimensions

• COPM

• Activity Measure for Post-Acute Care Outpatient Short Forms

• Wisconsin Card Sorting Task

• Participation Strategies self-efficacy Scale

• Color-naming Stroop Test

• TMT-A and TMT-B

• MoCA

Notes NCT04033952; last verified October 2020

Estimated study completion date: August 2022

Principal investigator: Chang FH (Taiwan)

Need to establish if > 50% of participants have stroke

NCT04033952 

 
 

Methods RCT

Participants 60 adults after ischaemic or haemorrhagic stroke

Interventions Art therapy (painting, colouring, listening to music, and hand therapy ball exercises) in addition to
routine hospital management and conventional rehabilitation therapy vs control of routine hospi-
tal management and conventional rehabilitation therapy

Outcomes • MoCA

• HADS

• Arm Activity Measure

• Roger's Happy Sad face

• Self-efficacy and Satisfaction for Art

Notes NCT04038424 protocol; last verified October 2020; suspended (due to COVID-19 pandemic)

Estimated study completion date: December 2020

Investigator: Naglaa Fathy Afifi Youssef

Need to establish if eligible intervention and if participants had confirmed cognitive impairment

NCT04038424 

 
 

Methods Clinical trial (may not be eligible study design)

NCT04098835 
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Participants 20 adults with stroke

Interventions ASCEND – combination of computer-based cognitive training and coaching of cognitive strategies
to improve daily cognitive functioning in people with stroke

Outcomes • Client Satisfaction Questionnaire-8

• Credibility and Expectancy Questionnaire

• Digit Span Test

• Symbol Span Test

• Symbol-digit Modalities Test

• TMT

• Stroop Test

• Paced Auditory Serial Addition Test

• Mental Control test

• Weekly Calendar Planning Activity

• Behavior Rating Inventory of Executive Function – Adult

• Patient Reported Evaluation of Cognitive State

Notes NCT04098835; last verified December 2020

Estimated study completion: 1 October 2023

Principal investigator: Abhishek Jaywant, Ryan Lowder

Need to establish eligibility as may not be eligible design and participants may not have confirmed
cognitive impairment ("Subjective or objective evidence of mild cognitive impairment")

NCT04098835  (Continued)

 
 

Methods Single-blind, parallel RCT

Participants 135 adults < 9 months poststroke

Interventions Cognitive Orientation to daily Occupational Performance (CO-OP) approach vs usual occupational
therapy care

Outcomes • COPM

• Performance Quality Rating Scale

• Life Space Questionnaire

• Upper Extremity Fugl-Meyer

• Patient Health Questionnaire

• NIH Toolbox (NIH-TB)-Cognition Battery

• Stroke Impact Scale

• Patient-Reported Outcomes Measurement Information System: Satisfaction with Social Roles
and Activities

Notes NCT04099511 protocol; participants may be ineligible as confirmed cognitive impairment may be
excluded; last verified December 2020

Estimated study completion date: 30 September 2023

Principal investigator: Timothy Wolf

NCT04099511 
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Methods Single group assignment so may not be RCT

Participants 50 consecutive patients with subacute stroke (within 6 months of the event)

Interventions Robotic treatment of the upper limb (30 sessions, 5 times per week) using a set of robotic devices

Outcomes • Fugl-Meyer Assessment for Upper Extremity

• Motricity Index

• Modified Barthel Index

• Oxford Cognitive Screen

• Digit Span (attention/short-term memory involving strings/series of digits of varying length)

• Tower of London (planning and problem solving)

• STROOP test (Stroop Color and Word Test)

• Symbol Digit Modalities Test (processing speed of visual stimuli)

• Rey-Osterrieth Complex Figure Test  (visuomotor integration)

Notes Protocol; study completed 30 March 2020; participants may not have confirmed cognitive impair-
ment and study design may not be eligible

NCT04164381; last verified 7 May 2020

Principal investigator: Aprile

NCT04164381 

 
 

Methods RCT

Participants 46 participants with acquired brain injury aged 18–65 years

Interventions Integral rehabilitation plus NeuronUp APT vs integral rehabilitation

Outcomes • Short Attention Test

• TMT-A and TMT-B

• Test of Colors and Words (Stroop Test)

• Symbol and Digit Test

•  Paced Auditory Serial Addition Test

• Bells Test

• Attention Test D2

• MMSE

• Hopkins Verbal Learning Test – Revised

• Test of the Complex Figure of Rey

• Modified test of classification of Wisconsin cards

• Boston Denomination Test

• Phonological and Semantic Verbal Fluency Test

• European Brain Injury Questionnaire

• Questionnaire of attention problems

• Moss Attention Rating Scale

• Patient Health Questionnaire

• Generalized Anxiety Disorders Scale

• SF-36

• Life Satisfaction Scale

NCT04214314 
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• Disability Rating Scale

Notes NCT04214314; last verified January 2020

Estimated study completion date: November 2021

Principal investigator: Juan Carlos Arango Lasprilla

NCT04214314  (Continued)

 
 

Methods RCT

Participants 300 people with impaired working memory after stroke, cardiac arrest of Parkinson's disease

Interventions COMPuter-assisted Self-training to Improve EXecutive Function (COMPEX)

Outcomes • Nottingham Extended Activities of Daily Living Scale

• CABPad Working Memory Test

• TMT-A

• TMT-B

• Symbol Digit Modalities Test

• Fonological Verbal Fluency Test

• Categorical Verbal Fluency Test

• Fear Questionnaire

• mRS

• Informant Questionnaire on Cognitive Decline in the Elderly

• EuroQol-5 domain

• Patient Health Questionnaire 9

Notes NCT04229056; last verified July 2020

Estimated study completion: 31 December 2024

Principal investigator: H Christensen

Need to establish if > 50% of participants have stroke

NCT04229056 

 
 

Methods Pilot RCT

Participants 22 rehabilitation day patients from stroke

Interventions Cognitive Orientation to daily Occupational Performance (CO-OP) vs usual occupational therapy
care

Outcomes • COPM

• Assessment of Motor and Process Skills

• Community Participation Index

Notes NCT04246385; last verified October 2020

Estimated study completion date: November 2020

NCT04246385 
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Investigators: Sarah Zera, Eileen Wilmsen

Need to establish if participants had confirmed cognitive impairment

NCT04246385  (Continued)

 
 

Methods Unclear if RCT or cross-over trial

Participants Adults with stroke

Interventions Cognitive Orientation to daily Occupational Performance (CO-OP) approach

Outcomes • COPM.

• Performance Quality Rating Scale of Activities of Daily Living

• General Self-efficacy Scale

• TMT

• WAIS-IV Number Span

• Stroop Test

• Tower of London Test

• Wisconsin Card Sorting Test

Notes NCT04282564; last verified November 2020

Estimated study completion date: February 2022

Principal investigator: Xavier De Boissezon

NCT04282564 

 
 

Methods RCT

Participants 134 adults with stroke

Interventions Intensive rehabilitation treatment of poststroke sensorimotor disability based on a "guided self-re-
habilitation contract" vs conventional outpatient rehabilitation

Outcomes • Fugl-Meyer assessment

• Oxford Cognitive Screen

• Barthel Index

• Range of other outcomes

Notes NCT04323501; last verified June 2020

Estimated study completion date: March 2025

Principal investigator: Nicole Smania

NCT04323501 

 
 

Methods Cross-over RCT

NCT04399759 
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Participants 40 adults with stroke

Interventions Individualised instrumental activities of daily living training vs general home rehabilitation, not in-
dividualised

Outcomes • COPM

• Barthel Index

• Frenchay Activities Index

• Lawton & Brody Instrumental Activities of Daily Living

• MMSE

• Participation Measure – 3 Domains, 4 Dimensions

• Fugl-Meyer Assessment

• Balance Computerised Adaptive Testing

• Stroke Impact Scale

• Stroke Self-Efficacy Questionnaire

Notes NCT04399759; last verified November 2020

Principal investigator: En-Chi Chiu, Associate Professor, National Taipei University of Nursing and
Health Sciences

Estimated study completion date: 18 January 2021

May be related to study Chiu 2020

NCT04399759  (Continued)

 
 

Methods RCT

Participants 16 adults with cognitive impairment after stroke or other neurological diseases/injury

Interventions Interactive web-based mobile reminder calendar (RemindMe) training with an occupational thera-
pist vs usual rehabilitation

Outcomes • COPM

• FIM

• EQ-5D-5L

• Psychosocial Impact of Assistive Device Scale

Notes NCT04470219; last verified July 2020

Principal investigator: Tiny Jaarsma

Study appears to be completed but no results posted or cited

NCT04470219 

 
 

Methods Pilot RCT

Participants 70 participants with stroke

Interventions "ASCEND-I" (A Strategy and Computer-based intervention to ENhance Daily cognitive functioning
after stroke – Inpatient), an inpatient intervention that combines computer-based cognitive train-

NCT04472351 
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ing and coaching of cognitive strategies to improve working memory and related executive func-
tions in individuals with stroke vs enhanced usual care control

Outcomes • Weekly Calendar Planning Activity

• Delayed Recognition Working Memory Test

Notes NCT04472351; last verified November 2020

Estimated study completion date: August 2023

Principal investigator: Abhishek Jaywant

NCT04472351  (Continued)

 
 

Methods Wait-list RCT

Participants People with stroke

Interventions 20 days of novel online selective attention training vs online working memory training vs wait list

Outcomes Attention, working memory, and self-reported everyday function

Notes Conference abstract; participants may not have had confirmed cognitive impairment on enrolment

Peers 2018 

 
 

Methods Not stated

Participants Adults with brain injury (traumatic injury, stroke, or brain tumour), estimated enrolment 50 partici-
pants

Interventions 12 hours of cognitive training on a Neurogame

Outcomes • Cognitive function

• Brain injury-related symptomatology

• Health

• Mood

• Impulsivity

• Well-being

Notes Source: das Nair R, Cogger H, Worthington E, Lincoln NB (2016). Cognitive rehabilitation for memo-
ry deficits after stroke. Cochrane Database of Systematic Reviews, 2016(9).

Contact information: Prof Barbara Sahakian, bjssec@medschl.cam.ac.uk

No reply from author to establish eligibility

Sahakian 

 
 

Methods Multicentre, single-blind, cluster-RCT

Slenders 2019 
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Participants Patients of 12 hospitals discharged home after ischaemic stroke

Interventions Screening and patient-tailored care for Emotional and COgnitive problems in people discharged
home after ischaemic stroke (ECO-stroke) including: screening for cognitive and emotional prob-
lems using sensitive instruments; active information provision and decision-making according to
the principles of self-management support; and a protocol for referral if needed

Outcomes • Restriction subscale of the Utrecht Scale for Evaluation of Rehabilitation on the level of Participa-
tion at 1 year

• Cognitive complaints (Checklist for Cognitive and Emotional Consequences following stroke)

• Depression and anxiety (HADS)

• Quality of life (Six-Dimensional EuroQol (EQ-6D-5L))

• Patient-reported global health (Patient-Reported Outcomes Measurement Information System
Global-10)

• Physical disability (mRS)

• Self-efficacy (General Self-Efficacy Scale)

Notes Protocol: www.trialregister.nl/trial/7295

Intervention provided by nurses so may not be eligible occupational therapy intervention

Slenders 2019  (Continued)

 
 

Methods RCT

Participants 28 participants who had experienced a haemorrhagic or ischaemic stroke > 6 months pre-enrol-
ment

Interventions 10 week (30 minutes, 3 times per week) cognitive training of a computerised sequential dual n-
back task (N-IGMA) that required responding to sequentially presented paired audio and visual
stimuli vs an active control group (Blockmaster)

Outcomes • Actual cognitive impairment (MoCA)

• Perceived cognitive impairment (Cognitive Failures Questionnaire)

Notes Conference abstract; no further published result located. Need to establish eligibility of partici-
pants and intervention

Wiseman 2016 

 
 

Methods RCT

Participants 75 stroke survivors with cognitive decline will be recruited

Interventions Cognitive training, aerobic exercise, and sequential combination of aerobic exercise and cognitive
training groups of 60 minutes per day, 3 days per week for 12 weeks

Outcomes • MoCA

• Wechsler Memory Scale

• Digit Symbol Coding and Matrix Reasoning tests of the Wechsler Adult Intelligence Scale

• Useful Field of View

• Stroop Color-Word Test

Yeh 2017 
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• Dual-task Test

• FIM

• Lawton & Brody Instrumental Activities of Daily Living Scale

• Stroke Impact Scale 3.0

• EuroQoL-5D

• Caregiver Burden Scale

• Physiological markers

• Timed Up and Go Test assesses dynamic balance ability and mobility

• 6-Minute Walk Test

• Actigraphy activity monitor

• International Physical Activity Questionnaires

• Upper limb subscale of the Fugl-Meyer Assessment

• Rivermead Mobility Index

• Lower extremity muscle strength

• Community Integration Questionnaire

• Geriatric Depression Scale

Notes November 2018: authors confirmed this study is underway but awaiting more details to determine
eligibility

Yeh 2017  (Continued)

 
 

Methods RCT (protocol)

Participants 75 stroke survivors with mild cognitive decline will be recruited

Interventions Sequential exercise-cognitive training, dual-task exercise-cognitive training, or health-related reha-
bilitation programmes of non-aerobic physical exercise and unstructured cognitive related rehabil-
itation programmes (control group)

Outcomes Primary

• Resting-state functional connectivity by functional magnetic resonance imaging

Cognitive tasks

• Wisconsin Card Sorting Task

• N-back working memory task

Secondary

Biomarkers

Cognitive function

• MoCA

• Wechsler Memory Scale – Third edition

• WAIS-III

• Useful Field of View

• Stroop Color-Word test

• Dual-task test

Physical function

• Timed Up and Go Test

• 6-Minute Walk Test

Yeh 2018 
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• Mobility level

• International Physical activity Questionnaires

• Fugl-Meyer Assessment

• Rivermead Mobility Index

• Lower extremity muscle strength

Daily function and quality of life

• FIM

• Lawton & Brody Instrumental Activities of Daily Living Scale

• Stroke Impact Scale

• Caregiver Burden Scale

• EuroQoL-5D Questionnaire

Notes November 2018: authors confirmed this study is underway but awaiting more details to determine
eligibility

Yeh 2018  (Continued)

 
 

Methods Multicentre RCT

Participants 47 people with attention deficits

Interventions 2 intervention groups of 30-minute daily training for 6 weeks:

• Computer-assisted training at cognitive rehabilitation workstation

• Face-to-face cognitive function training with therapist

Control group: no attention training

Outcomes • MoCA

• Loewenstein Occupational Therapy Cognitive Assessment Battery

Notes Conference abstract

Location of head researcher: Beijing Charity Hospital China Rehabilitation Research Center

Unable to contact to establish eligibility

Zhang 2016b 

ADL: activities of daily living; BADL: basic activities of daily living; BBT: Box and Blocks Test; CANTAB: Cambridge Neuropsychological Test
Automated Battery; COPM: Canadian Occupational Performance Measure; CPT-II: Conners Continuous Performance; DEX: Dysexecutive
Questionnaire; FIM: Functional Independence Measure; HADS: Hospital Anxiety and Depression Scale; IADL: Instrumental Activities of Daily
Living; MMSE: Mini-Mental State Examination; MoCA: Montreal Cognitive Assessment; mRS: modified Rankin Scale; NFI: Neurobehavioural
Function Inventory; NIH: National Institutes of Health; NIHSS: National Institutes of Health Stroke Scale; OPASS: Optimising Participation
aPer Stroke through Strategy-training; PASS: Participation aPer Stroke through Strategy-training; RCT: randomised controlled trial; SF-36:
36-item Short Form; TBI: traumatic brain injury; TMT: Trail Making Test; TMT-A: Trail Making Test A; TMT-B: Trail Making Test B; USER-P:
Utrecht Scale for Evaluation of Rehabilitation-Participation; WAIS-III: Wechsler Adult Intelligence Scale.
 

Characteristics of ongoing studies [ordered by study ID]

 

Study name Early tablet-assisted cognitive rehabilitation for aneurysmal subarachnoid hemorrhage: feasibility
of a single-center randomised controlled trial

Chen 2018 
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Methods Single-centre RCT

Participants People within 3 weeks after aneurysmal subarachnoid haemorrhage

Interventions Intervention group

• Early tablet-assisted cognitive rehabilitation with BrainHQ plus guideline-based care

Control group

• Guideline-based care

Outcomes Attention deficits, visual perception, and executive functions measured by:

• Posit Science cognitive assessment

• Digit span test

• MoCA

Starting date Not applicable

Contact information Bing Yu Chen

Faculty of Medicine, Saint-Laurent QC Canada

Notes Although a feasibility study, check for later updates of intervention effects

Access: n.neurology.org/content/90/15_Supplement/P3.227

Chen 2018  (Continued)

 
 

Study name Managing executive dysfunction following acquired brain injury and stroke using an ecologically
valid rehabilitation approach

Methods RCT (protocol)

Participants 100 community-dwelling adult survivors of acquired brain injury or stroke of ≥ 6 months from the
Greater Toronto area with confirmed executive dysfunction

Interventions 2 × 1-hour sessions for 8 weeks (maximum of 15 hours of therapy) of either intervention or control

Intervention group

• Ecologically valid strategy training using an adapted version of the CO-OP approach delivered
by a trained occupational therapist in individual therapy, using workbooks for participants to ac-
tively engage in treatment goals and a "Guided Discovery" meta-cognitive strategy (goal-plan-do-
check) to promote goal achievement

Control group

• Conventional occupational therapy from a trained occupational therapist similar to what would
be typically received by a "publicly-funded community therapist in Ontario, Canada" and includ-
ing ≥ 1 of the following: "task-specific training in activities of daily living; environmental and task
modifications; and provision and training in the use of compensatory memory devices"

Outcomes Primary

• COPM

Secondary

Dawson 2013 
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• Performance Quality Rating Scale (objective measurement of performance change from video-
tapes of treatment session)

• Behavioural Rating Inventory of Executive Function – Adult (participant and significant other)

• Mayo-Portland Adaptability Inventory Participation Index

• Instrumental Activities of Daily Living Profile

Starting date March 2012

Contact information Deirdre R Dawson

Rotman Research Institute, Baycrest, 3560 Bathurst Street, Toronto, ON M6A 2E1, Canada

ddawson@research.baycrest.org

Notes October 2018: authors confirmed study completed and results being submitted for publication

NCT01414348; last verified January 2015

Dawson 2013  (Continued)

 
 

Study name Tele-rehabilitation study for people with a history of stroke

Methods RCT

Participants 24 community-dwelling adults ≥ 3 months' poststroke with impairment of executive cognitive func-
tions

Interventions Intervention group

• 16 × 1-hour tele-CO-OP sessions delivered by Skype over 10 weeks

Control group

• Waiting list

Outcomes • COPM: standardised, semi-structured interview that facilitates goal identification

• Reintegration to Normal Living Index: a measure of satisfaction with participation in everyday life

Starting date November 2015

Contact information Yael Bar, MSW ybar@research.baycrest.org

Adora Chui, MScOT achui@research.baycrest.org

Notes NCT02724813; last verified February 2018

October 2018: authors confirmed recruitment is completed and results are being prepared for pub-
lication

NCT02724813 

 
 

Study name Computerized training of working memory for patients with acquired brain injury – a randomized
controlled trial

Methods RCT

Weicker 2013 
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Participants People with stroke or traumatic brain injury of > 3 months and with reduced working memory per-
formance in Germany

Interventions Working memory training 3 times per week for 45 minutes over 1 month

Intervention group

• Computer-based adaptive working memory training (HASOMED GmbH (hasomed.de/en/prod-
ucts/rehacom/)

Control group

• Placebo training

Outcomes Broad neuropsychological and multiple functional outcomes

Starting date Not reported

Contact information Mrs Juliane Weicker

Max-Planck-Institute for Human Cognitive and Brain Sciences Leipzig, Neurology, Leipzig, Germany

weicker@cbs.mpg.de

Notes Conference abstract of early findings

> 50% participants with stroke confirmed by authors

March 2019: unable to locate published study and no reply from email to author if complete results
published

Weicker 2013  (Continued)

CO-OP: Cognitive Orientation to daily Occupational Performance; COPM: Canadian Occupational Performance Measure; MoCA: Montreal
Cognitive Assessment; RCT: randomised controlled trial.
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Basic activities of daily living (BADL) performance

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 BADL (postintervention) 6 336 Mean Difference (IV, Fixed, 95%
CI)

2.20 [0.17, 4.22]

1.1.1 Cognitive remediation ap-
proaches

4 263 Mean Difference (IV, Fixed, 95%
CI)

2.26 [0.17, 4.35]

1.1.2 Compensatory/adaptive
approaches

2 73 Mean Difference (IV, Fixed, 95%
CI)

1.19 [-6.98, 9.36]

1.2 BADL (postintervention) sen-
sitivity analysis

2 143 Mean Difference (IV, Fixed, 95%
CI)

2.04 [-0.12, 4.19]

1.3 BADL (follow-up) 2   Mean Difference (IV, Fixed, 95%
CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.3.1 At 3 months' follow-up 2 73 Mean Difference (IV, Fixed, 95%
CI)

10.00 [-0.54, 20.55]

1.3.2 At 6 months' follow-up 2 73 Mean Difference (IV, Fixed, 95%
CI)

11.38 [1.62, 21.14]

 
 

Analysis 1.1.   Comparison 1: Basic activities of daily living (BADL) performance, Outcome 1: BADL (postintervention)

Study or Subgroup

1.1.1 Cognitive remediation approaches
Cho 2016
Jiang 2016
Yoo 2015
Zuchella 2014
Subtotal (95% CI)
Heterogeneity: Chi² = 0.09, df = 3 (P = 0.99); I² = 0%
Test for overall effect: Z = 2.12 (P = 0.03)

1.1.2 Compensatory/adaptive approaches
Skidmore 2015a
Skidmore 2017
Subtotal (95% CI)
Heterogeneity: Chi² = 0.99, df = 1 (P = 0.32); I² = 0%
Test for overall effect: Z = 0.29 (P = 0.78)

Total (95% CI)
Heterogeneity: Chi² = 1.14, df = 5 (P = 0.95); I² = 0%
Test for overall effect: Z = 2.12 (P = 0.03)
Test for subgroup differences: Chi² = 0.06, df = 1 (P = 0.80), I² = 0%

Intervention
Mean

82.3
80.71
84.25

76.3333

86.8
86.86

SD

21
5.39
22.5

31.470221

12.6647
14.1143

Total

14
51
23
42

130

15
21
36

166

Control
Mean

79.6
78.49
80.36

74.6667

80.53
89.05

SD

15.5
5.83

18.25
13.7843717

22.1922
20.6847

Total

16
49
23
45

133

15
22
37

170

Weight

2.3%
84.8%

2.9%
3.9%

93.8%

2.5%
3.7%
6.2%

100.0%

Mean Difference
IV, Fixed, 95% CI

2.70 [-10.67 , 16.07]
2.22 [0.02 , 4.42]

3.89 [-7.95 , 15.73]
1.67 [-8.67 , 12.00]

2.26 [0.17 , 4.35]

6.27 [-6.66 , 19.20]
-2.19 [-12.73 , 8.35]

1.19 [-6.98 , 9.36]

2.20 [0.17 , 4.22]

Mean Difference
IV, Fixed, 95% CI

-20 -10 0 10 20
Favours control Favours intervention

Risk of Bias
A

?
+
?
+

+
+

B

?
+
?
?

?
+

C

-
-
-
-

-
-

D

?
+
?
+

+
+

E

?
-
?
+

+
+

F

+
+
+
+

+
+

G

+
+
+
+

+
+

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

 
 

Analysis 1.2.   Comparison 1: Basic activities of daily living (BADL)
performance, Outcome 2: BADL (postintervention) sensitivity analysis

Study or Subgroup

Jiang 2016
Skidmore 2017

Total (95% CI)
Heterogeneity: Chi² = 0.64, df = 1 (P = 0.42); I² = 0%
Test for overall effect: Z = 1.85 (P = 0.06)
Test for subgroup differences: Not applicable

Control
Mean

80.71
86.86

SD

5.39
14.1143

Total

51
21

72

Intervention
Mean

78.49
89.05

SD

5.83
20.6847

Total

49
22

71

Weight

95.8%
4.2%

100.0%

Mean Difference
IV, Fixed, 95% CI

2.22 [0.02 , 4.42]
-2.19 [-12.73 , 8.35]

2.04 [-0.12 , 4.19]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Favours control Favours intervention
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Analysis 1.3.   Comparison 1: Basic activities of daily living (BADL) performance, Outcome 3: BADL (follow-up)

Study or Subgroup

1.3.1 At 3 months' follow-up
Skidmore 2015a
Skidmore 2017
Subtotal (95% CI)
Heterogeneity: Chi² = 2.11, df = 1 (P = 0.15); I² = 53%
Test for overall effect: Z = 1.86 (P = 0.06)

1.3.2 At 6 months' follow-up
Skidmore 2015a
Skidmore 2017
Subtotal (95% CI)
Heterogeneity: Chi² = 1.13, df = 1 (P = 0.29); I² = 12%
Test for overall effect: Z = 2.29 (P = 0.02)

Intervention
Mean

109.69
105.32

113.31
107.68

SD

10.11
22.64

9.6
15.81

Total

15
21
36

15
21
36

Control
Mean

91.23
102.55

95.27
100.52

SD

28.97
25.38

29.43
25.09

Total

15
22
37

15
22
37

Weight

46.1%
53.9%

100.0%

38.8%
61.2%

100.0%

Mean Difference
IV, Fixed, 95% CI

18.46 [2.93 , 33.99]
2.77 [-11.59 , 17.13]
10.00 [-0.54 , 20.55]

18.04 [2.37 , 33.71]
7.16 [-5.32 , 19.64]
11.38 [1.62 , 21.14]

Mean Difference
IV, Fixed, 95% CI

-20 -10 0 10 20
Favours control Favours intervention

 
 

Comparison 2.   Other activities of daily living (ADL)/instrumental activities of daily living (IADL)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 IADL (postintervention) 2 88 Std. Mean Difference (IV, Fixed,
95% CI)

0.94 [0.41, 1.47]

2.2 Other ADL/IADL (postinter-
vention)

3 111 Mean Difference (IV, Fixed, 95% CI) 2.61 [0.10, 5.12]

 
 

Analysis 2.1.   Comparison 2: Other activities of daily living (ADL)/instrumental
activities of daily living (IADL), Outcome 1: IADL (postintervention)

Study or Subgroup

Maggio 2020
van de Ven 2017

Total (95% CI)
Heterogeneity: Chi² = 44.61, df = 1 (P < 0.00001); I² = 98%
Test for overall effect: Z = 3.50 (P = 0.0005)
Test for subgroup differences: Not applicable

Intervention
Mean

6.97
-3.1

SD

0.4
3

Total

20
28

48

Control
Mean

3.67
-3.7

SD

0.8
4.2

Total

20
20

40

Weight

15.7%
84.3%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

5.11 [3.78 , 6.45]
0.17 [-0.41 , 0.74]

0.94 [0.41 , 1.47]

Std. Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Favours control Favours intervention

Risk of Bias
A

+
+

B

?
?

C

-
?

D

?
+

E

+
+

F

+
+

G

+
+

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
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Analysis 2.2.   Comparison 2: Other activities of daily living (ADL)/instrumental
activities of daily living (IADL), Outcome 2: Other ADL/IADL (postintervention)

Study or Subgroup

Prokopenko 2013
Prokopenko 2018
Prokopenko 2019

Total (95% CI)
Heterogeneity: Chi² = 1.53, df = 2 (P = 0.47); I² = 0%
Test for overall effect: Z = 2.04 (P = 0.04)
Test for subgroup differences: Not applicable

Intervention
Mean

20.8
15.7
20.7

SD

4.7
8.6

10.1

Total

24
10
23

57

Control
Mean

17.2
17

19.9

SD

5.2
12.2
8.15

Total

19
9

26

54

Weight

69.8%
6.8%

23.4%

100.0%

Mean Difference
IV, Fixed, 95% CI

3.60 [0.60 , 6.60]
-1.30 [-10.89 , 8.29]

0.80 [-4.38 , 5.98]

2.61 [0.10 , 5.12]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Favours control Favours intervention

 
 

Comparison 3.   Community reintegration

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Community reintegration (self-re-
ported, postintervention)

2 78 Std. Mean Difference (IV,
Fixed, 95% CI)

0.09 [-0.35, 0.54]

 
 

Analysis 3.1.   Comparison 3: Community reintegration, Outcome
1: Community reintegration (self-reported, postintervention)

Study or Subgroup

van de Ven 2017
Yeh 2019

Total (95% CI)
Heterogeneity: Chi² = 0.12, df = 1 (P = 0.73); I² = 0%
Test for overall effect: Z = 0.41 (P = 0.68)
Test for subgroup differences: Not applicable

Intervention
Mean

74.9
10.9

SD

14.7
3.4082

Total

28
15

43

Control
Mean

74.4
9.91

SD

18.9
6.158

Total

20
15

35

Weight

61.0%
39.0%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

0.03 [-0.54 , 0.60]
0.19 [-0.52 , 0.91]

0.09 [-0.35 , 0.54]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention

 
 

Comparison 4.   Global cognitive function

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.1 Global cognitive performance (postin-
tervention)

11 542 Std. Mean Difference (IV,
Fixed, 95% CI)

0.58 [0.40, 0.76]

4.2 Global cognitive performance (sensi-
tivity analysis, Park 2015 and Chen 2015
removed)

9 432 Std. Mean Difference (IV,
Fixed, 95% CI)

0.35 [0.16, 0.54]
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Analysis 4.1.   Comparison 4: Global cognitive function, Outcome 1: Global cognitive performance (postintervention)

Study or Subgroup

Akerlund 2013
Chen 2015
De Luca 2018
Jiang 2016
Maggio 2020
Park 2015a
Prokopenko 2013
Prokopenko 2018
Prokopenko 2019
Yeh 2019
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 45.70, df = 10 (P < 0.00001); I² = 78%
Test for overall effect: Z = 6.44 (P < 0.00001)
Test for subgroup differences: Not applicable

Intervention
Mean

42.67
18
27

18.02
25.9

86
25
26

25.7
24.93
24.7

SD

6.673
1.5378598

2.5
4.97
1.75
4.4

3.15
3.44
6.08

4.5701
5.14282556

Total

15
40
20
51
20
15
24
10
23
15
42

275

Control
Mean

45.29
14.5
25.9

16.69
25.3
76.5

24
20.7
22.1

20.79
22.6333

SD

2.585
2.3067897

3
5.66
0.8
3.6
1.6

11.3
5.56

6.2355
6.50928661

Total

14
40
15
49
20
15
19
9

26
15
45

267

Weight

5.7%
11.5%
6.8%

20.1%
7.9%
3.5%
8.4%
3.6%
9.4%
5.6%

17.4%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.50 [-1.24 , 0.24]
1.77 [1.25 , 2.29]

0.39 [-0.28 , 1.07]
0.25 [-0.15 , 0.64]
0.43 [-0.20 , 1.06]
2.30 [1.35 , 3.25]

0.38 [-0.23 , 0.99]
0.62 [-0.31 , 1.55]
0.61 [0.03 , 1.18]

0.74 [-0.01 , 1.48]
0.35 [-0.08 , 0.77]

0.58 [0.40 , 0.76]

Std. Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Favours control Favours intervention

 
 

Analysis 4.2.   Comparison 4: Global cognitive function, Outcome 2: Global
cognitive performance (sensitivity analysis, Park 2015 and Chen 2015 removed)

Study or Subgroup

Akerlund 2013
De Luca 2018
Jiang 2016
Maggio 2020
Prokopenko 2013
Prokopenko 2018
Prokopenko 2019
Yeh 2019
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 7.51, df = 8 (P = 0.48); I² = 0%
Test for overall effect: Z = 3.57 (P = 0.0004)
Test for subgroup differences: Not applicable

Intervention
Mean

42.67
27

18.02
25.9

25
26

25.7
24.93
24.7

SD

6.673
2.5

4.97
1.75
3.15
3.44
6.08

4.5701
5.14282556

Total

15
20
51
20
24
10
23
15
42

220

Control
Mean

45.29
25.9

16.69
25.3

24
20.7
22.1

20.79
22.6333

SD

2.585
3

5.66
0.8
1.6

11.3
5.56

6.2355
6.50928661

Total

14
15
49
20
19
9

26
15
45

212

Weight

6.7%
8.0%

23.7%
9.3%
9.9%
4.3%

11.1%
6.6%

20.4%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.50 [-1.24 , 0.24]
0.39 [-0.28 , 1.07]
0.25 [-0.15 , 0.64]
0.43 [-0.20 , 1.06]
0.38 [-0.23 , 0.99]
0.62 [-0.31 , 1.55]
0.61 [0.03 , 1.18]

0.74 [-0.01 , 1.48]
0.35 [-0.08 , 0.77]

0.35 [0.16 , 0.54]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention

 
 

Comparison 5.   Attention

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.1 Sustained visual attention
(postintervention)

10 463 Std. Mean Difference (IV, Fixed,
95% CI)

-0.28 [-0.47, -0.10]

5.2 Sustained auditory attention
(postintervention)

4 169 Std. Mean Difference (IV, Fixed,
95% CI)

0.09 [-0.22, 0.39]

5.3 Sustained visual attention (fol-
low-up)

3 171 Std. Mean Difference (IV, Fixed,
95% CI)

-0.17 [-0.47, 0.13]

5.4 Sustained auditory attention
(follow-up)

2 98 Std. Mean Difference (IV, Fixed,
95% CI)

-0.22 [-0.62, 0.18]

5.5 Selective visual attention (Atten-
tive Matrices)

2 122 Mean Difference (IV, Fixed, 95%
CI)

5.99 [1.87, 10.11]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.6 Selective visual attention
(postintervention)

4 244 Std. Mean Difference (IV, Fixed,
95% CI)

0.43 [0.17, 0.68]

5.7 Selective visual attention (fol-
low-up)

2 122 Std. Mean Difference (IV, Fixed,
95% CI)

0.53 [0.17, 0.90]

5.8 Visual attention overall (postin-
tervention)

13 620 Std. Mean Difference (IV, Fixed,
95% CI)

-0.31 [-0.47, -0.15]

5.9 Visual attention overall (fol-
low-up)

5 293 Std. Mean Difference (IV, Fixed,
95% CI)

-0.32 [-0.55, -0.09]

 
 

Analysis 5.1.   Comparison 5: Attention, Outcome 1: Sustained visual attention (postintervention)

Study or Subgroup

Barker-Collo 2009
Cho 2015
Hasanzadeh Pashang 2020
Lin 2014
Prokopenko 2013
Prokopenko 2018
Prokopenko 2019
van de Ven 2017
Yoo 2015
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 14.51, df = 9 (P = 0.11); I² = 38%
Test for overall effect: Z = 3.00 (P = 0.003)
Test for subgroup differences: Not applicable

Intervention
Mean

-2.6621
0.61

-42.7
45.35
64.67

63
65.8
41.6
0.46
88.5

SD

3.86628
0.15

27.672
29.44
18.13

28.3
71.3
15.7
0.33

44.1361895

Total

38
12
10
16
24
10
23
38
23
42

236

Control
Mean

-2.6125
0.59

-58.7
63.34
87.83

88.6
71.4
49.3

0.5
111.4

SD

3.34334
0.09

22.065
40.97
30.44

84.8
59.3
23.6
0.68

26.1903061

Total

40
13
10
18
19

9
26
24
23
45

227

Weight

17.5%
5.6%
4.2%
7.4%
8.5%
4.1%

10.9%
12.9%
10.3%
18.5%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.01 [-0.46 , 0.43]
0.16 [-0.63 , 0.94]
0.61 [-0.29 , 1.51]

-0.49 [-1.17 , 0.20]
-0.93 [-1.57 , -0.30]
-0.40 [-1.31 , 0.52]
-0.08 [-0.65 , 0.48]
-0.40 [-0.91 , 0.12]
-0.07 [-0.65 , 0.50]

-0.63 [-1.06 , -0.20]

-0.28 [-0.47 , -0.10]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours intervention Favours control

 
 

Analysis 5.2.   Comparison 5: Attention, Outcome 2: Sustained auditory attention (postintervention)

Study or Subgroup

Barker-Collo 2009
Cho 2015
Hasanzadeh Pashang 2020
Yoo 2015

Total (95% CI)
Heterogeneity: Chi² = 2.11, df = 3 (P = 0.55); I² = 0%
Test for overall effect: Z = 0.57 (P = 0.57)
Test for subgroup differences: Not applicable

Intervention
Mean

-1.7724
0.62

-72.4
0.45

SD

2.11574
0.14

24.766
0.34

Total

38
12
10
23

83

Control
Mean

-2.5844
0.61
-65

0.49

SD

3.02368
0.18

18.956
0.52

Total

40
13
10
23

86

Weight

45.9%
14.9%
11.7%
27.4%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

0.31 [-0.14 , 0.75]
0.06 [-0.73 , 0.84]

-0.32 [-1.20 , 0.56]
-0.09 [-0.67 , 0.49]

0.09 [-0.22 , 0.39]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours intervention Favours control
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Analysis 5.3.   Comparison 5: Attention, Outcome 3: Sustained visual attention (follow-up)

Study or Subgroup

Barker-Collo 2009
Hasanzadeh Pashang 2020
van de Ven 2017

Total (95% CI)
Heterogeneity: Chi² = 3.69, df = 2 (P = 0.16); I² = 46%
Test for overall effect: Z = 1.10 (P = 0.27)
Test for subgroup differences: Not applicable

Intervention
Mean

-2.169
-44.4
41.4

SD

3.54654
26.277

15.1

Total

38
10
38

86

Control
Mean

-1.6636
-59.3
48.4

SD

2.95199
20.934

20.2

Total

40
10
35

85

Weight

46.2%
11.3%
42.5%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.15 [-0.60 , 0.29]
0.60 [-0.30 , 1.50]

-0.39 [-0.85 , 0.07]

-0.17 [-0.47 , 0.13]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours intervention Favours control

 
 

Analysis 5.4.   Comparison 5: Attention, Outcome 4: Sustained auditory attention (follow-up)

Study or Subgroup

Barker-Collo 2009
Hasanzadeh Pashang 2020

Total (95% CI)
Heterogeneity: Chi² = 0.11, df = 1 (P = 0.74); I² = 0%
Test for overall effect: Z = 1.07 (P = 0.28)
Test for subgroup differences: Not applicable

Intervention
Mean

-2.2345
-74.3

SD

2.60072
25.94

Total

38
10

48

Control
Mean

-1.7576
-65.7

SD

2.52463
20.634

Total

40
10

50

Weight

79.8%
20.2%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.18 [-0.63 , 0.26]
-0.35 [-1.24 , 0.53]

-0.22 [-0.62 , 0.18]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours intervention Favours control

 
 

Analysis 5.5.   Comparison 5: Attention, Outcome 5: Selective visual attention (Attentive Matrices)

Study or Subgroup

De Luca 2018
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 0.03, df = 1 (P = 0.86); I² = 0%
Test for overall effect: Z = 2.85 (P = 0.004)
Test for subgroup differences: Not applicable

Intervention
Mean

43.1
31.33

SD

10.6
14.046822

Total

20
42

62

Control
Mean

37.7
25.1

SD

12
8.27062299

Total

15
45

60

Weight

29.0%
71.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

5.40 [-2.25 , 13.05]
6.23 [1.34 , 11.12]

5.99 [1.87 , 10.11]

Mean Difference
IV, Fixed, 95% CI

-10 -5 0 5 10
Favours control Favours intervention

 
 

Analysis 5.6.   Comparison 5: Attention, Outcome 6: Selective visual attention (postintervention)

Study or Subgroup

Bo 2019
De Luca 2018
Skidmore 2015a
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 0.67, df = 3 (P = 0.88); I² = 0%
Test for overall effect: Z = 3.30 (P = 0.0010)
Test for subgroup differences: Not applicable

Intervention
Mean

-117.95
43.1
8.73

31.33

SD

9.42
10.6

11.619
14.046822

Total

45
20
15
42

122

Control
Mean

-121.11
37.7

4.4
25.1

SD

11.43
12

5.306
8.27062299

Total

47
15
15
45

122

Weight

38.4%
14.0%
12.3%
35.3%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

0.30 [-0.11 , 0.71]
0.47 [-0.21 , 1.15]
0.47 [-0.26 , 1.19]
0.54 [0.11 , 0.97]

0.43 [0.17 , 0.68]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention
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Analysis 5.7.   Comparison 5: Attention, Outcome 7: Selective visual attention (follow-up)

Study or Subgroup

Bo 2019
Skidmore 2015a

Total (95% CI)
Heterogeneity: Chi² = 1.97, df = 1 (P = 0.16); I² = 49%
Test for overall effect: Z = 2.87 (P = 0.004)
Test for subgroup differences: Not applicable

Intervention
Mean

-118.15
8.2

SD

8
4.3765

Total

45
15

60

Control
Mean

-121.81
3.67

SD

10.3
4.299

Total

47
15

62

Weight

77.5%
22.5%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

0.39 [-0.02 , 0.81]
1.02 [0.25 , 1.78]

0.53 [0.17 , 0.90]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention

 
 

Analysis 5.8.   Comparison 5: Attention, Outcome 8: Visual attention overall (postintervention)

Study or Subgroup

Barker-Collo 2009
Bo 2019
Cho 2015
De Luca 2018
Hasanzadeh Pashang 2020
Lin 2014
Prokopenko 2013
Prokopenko 2018
Prokopenko 2019
Skidmore 2015a
van de Ven 2017
Yoo 2015
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 14.98, df = 12 (P = 0.24); I² = 20%
Test for overall effect: Z = 3.74 (P = 0.0002)
Test for subgroup differences: Not applicable

Intervention
Mean

-2.6621
117.95

0.61
-43.1
-42.7
45.35
64.67

63
65.8

-8.73
41.6
0.46
88.5

SD

3.86628
9.42
0.15
10.6

27.672
29.44
18.13

28.3
71.3

11.619
15.7
0.33

44.1361895

Total

38
45
12
20
10
16
24
10
23
15
38
23
42

316

Control
Mean

-2.6125
121.11

0.59
-37.7
-58.7
63.34
87.83

88.6
71.4
-4.4
49.3

0.5
111.4

SD

3.34334
11.43
0.09

12
22.065

40.97
30.44

84.8
59.3

5.306
23.6
0.68

26.1903061

Total

40
47
13
15
10
18
19

9
26
15
24
23
45

304

Weight

13.0%
15.2%

4.2%
5.6%
3.2%
5.5%
6.3%
3.1%
8.1%
4.9%
9.6%
7.7%

13.8%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.01 [-0.46 , 0.43]
-0.30 [-0.71 , 0.11]
0.16 [-0.63 , 0.94]

-0.47 [-1.15 , 0.21]
0.61 [-0.29 , 1.51]

-0.49 [-1.17 , 0.20]
-0.93 [-1.57 , -0.30]
-0.40 [-1.31 , 0.52]
-0.08 [-0.65 , 0.48]
-0.47 [-1.19 , 0.26]
-0.40 [-0.91 , 0.12]
-0.07 [-0.65 , 0.50]

-0.63 [-1.06 , -0.20]

-0.31 [-0.47 , -0.15]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours intervention Favours control

 
 

Analysis 5.9.   Comparison 5: Attention, Outcome 9: Visual attention overall (follow-up)

Study or Subgroup

Barker-Collo 2009
Bo 2019
Hasanzadeh Pashang 2020
Skidmore 2015a
van de Ven 2017

Total (95% CI)
Heterogeneity: Chi² = 7.92, df = 4 (P = 0.09); I² = 50%
Test for overall effect: Z = 2.68 (P = 0.007)
Test for subgroup differences: Not applicable

Intervention
Mean

-2.169
118.15

-44.4
-8.2
41.4

SD

3.54654
8

26.277
4.3765

15.1

Total

38
45
10
15
38

146

Control
Mean

-1.6636
121.81

-59.3
-3.67
48.4

SD

2.95199
10.3

20.934
4.299
20.2

Total

40
47
10
15
35

147

Weight

27.3%
31.7%
6.7%
9.2%

25.1%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.15 [-0.60 , 0.29]
-0.39 [-0.81 , 0.02]
0.60 [-0.30 , 1.50]

-1.02 [-1.78 , -0.25]
-0.39 [-0.85 , 0.07]

-0.32 [-0.55 , -0.09]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours intervention Favours control

 
 

Comparison 6.   Memory

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.1 Working memory (postinter-
vention)

8 420 Std. Mean Difference (IV, Fixed,
95% CI)

0.45 [0.26, 0.65]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.2 Working memory (Digit Span
backwards) (postintervention)

2 54 Mean Difference (IV, Fixed, 95%
CI)

0.21 [-0.50, 0.93]

6.3 Working memory (Trail Making
Test B) (follow-up)

3 243 Std. Mean Difference (IV, Fixed,
95% CI)

-0.18 [-0.43, 0.08]

6.4 Working memory (follow-up) 4 272 Std. Mean Difference (IV, Fixed,
95% CI)

-0.17 [-0.40, 0.07]

6.5 Immediate verbal memory
span (postintervention)

8 357 Std. Mean Difference (IV, Fixed,
95% CI)

0.35 [0.14, 0.56]

6.6 Immediate spatial memory
span (postintervention)

7 292 Std. Mean Difference (IV, Fixed,
95% CI)

0.27 [0.03, 0.50]

6.7 Immediate recall (postinter-
vention)

3 184 Std. Mean Difference (IV, Fixed,
95% CI)

0.17 [-0.12, 0.46]

6.8 Delayed recall (postinterven-
tion)

3 184 Std. Mean Difference (IV, Fixed,
95% CI)

0.35 [0.05, 0.66]

6.9 Memory span (follow-up) 3 194 Std. Mean Difference (IV, Fixed,
95% CI)

0.17 [-0.11, 0.45]

 
 

Analysis 6.1.   Comparison 6: Memory, Outcome 1: Working memory (postintervention)

Study or Subgroup

Akerlund 2013
Barker-Collo 2009
Bo 2019
Cho 2015
Lin 2014
Lundqvist 2010
van de Ven 2017
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 4.61, df = 7 (P = 0.71); I² = 0%
Test for overall effect: Z = 4.52 (P < 0.00001)
Test for subgroup differences: Not applicable

Intervention
Mean

5.21
-1.13

-175.91
3.72

-199.78
48.8

-75.5
-251.66667

SD

1.188
0.93827

21.95
1.6

99.75
9.04
31.5

138.165463

Total

15
38
45
12
16

5
38
42

211

Control
Mean

4.57
-1.7763

-183.3
3.3

-220.34
35.125

-87.6
-312.13333

SD

0.938
0.67253

32.54
1.13

86.52
14.65

45.5
107.21178

Total

14
40
47
13
18

8
24
45

209

Weight

6.9%
17.9%
22.7%

6.1%
8.4%
2.6%

14.4%
21.0%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

0.58 [-0.17 , 1.32]
0.79 [0.33 , 1.25]

0.26 [-0.15 , 0.67]
0.30 [-0.49 , 1.09]
0.22 [-0.46 , 0.89]
0.99 [-0.22 , 2.19]
0.32 [-0.20 , 0.83]
0.49 [0.06 , 0.91]

0.45 [0.26 , 0.65]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention

 
 

Analysis 6.2.   Comparison 6: Memory, Outcome 2: Working memory (Digit Span backwards) (postintervention)

Study or Subgroup

Akerlund 2013
Cho 2015

Total (95% CI)
Heterogeneity: Chi² = 0.65, df = 1 (P = 0.42); I² = 0%
Test for overall effect: Z = 0.59 (P = 0.56)
Test for subgroup differences: Not applicable

Intervention
Mean

4.47
3.28

SD

1.685
1.04

Total

15
12

27

Control
Mean

4.57
2.79

SD

1.158
1.44

Total

14
13

27

Weight

46.7%
53.3%

100.0%

Mean Difference
IV, Fixed, 95% CI

-0.10 [-1.15 , 0.95]
0.49 [-0.49 , 1.47]

0.21 [-0.50 , 0.93]

Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention
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Analysis 6.3.   Comparison 6: Memory, Outcome 3: Working memory (Trail Making Test B) (follow-up)

Study or Subgroup

Barker-Collo 2009
Bo 2019
van de Ven 2017

Total (95% CI)
Heterogeneity: Chi² = 0.63, df = 2 (P = 0.73); I² = 0%
Test for overall effect: Z = 1.36 (P = 0.17)
Test for subgroup differences: Not applicable

Intervention
Mean

-1.0208
186.32

74.8

SD

2.74236
24.45

37.6

Total

38
45
38

121

Control
Mean

-0.8646
189.97

87.8

SD

1.64992
23.79

41.9

Total

40
47
35

122

Weight

32.3%
38.0%
29.8%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.07 [-0.51 , 0.38]
-0.15 [-0.56 , 0.26]
-0.32 [-0.79 , 0.14]

-0.18 [-0.43 , 0.08]

Std. Mean Difference
IV, Fixed, 95% CI

-1 -0.5 0 0.5 1
Favours intervention Favours control

 
 

Analysis 6.4.   Comparison 6: Memory, Outcome 4: Working memory (follow-up)

Study or Subgroup

Akerlund 2013
Barker-Collo 2009
Bo 2019
van de Ven 2017

Total (95% CI)
Heterogeneity: Chi² = 0.69, df = 3 (P = 0.87); I² = 0%
Test for overall effect: Z = 1.36 (P = 0.17)
Test for subgroup differences: Not applicable

Intervention
Mean

-4.73
-1.0208
186.32

74.8

SD

1.1
2.74236

24.45
37.6

Total

15
38
45
38

136

Control
Mean

-4.64
-0.8646
189.97

87.8

SD

1.151
1.64992

23.79
41.9

Total

14
40
47
35

136

Weight

10.7%
28.8%
33.9%
26.6%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.08 [-0.81 , 0.65]
-0.07 [-0.51 , 0.38]
-0.15 [-0.56 , 0.26]
-0.32 [-0.79 , 0.14]

-0.17 [-0.40 , 0.07]

Std. Mean Difference
IV, Fixed, 95% CI

-1 -0.5 0 0.5 1
Favours intervention Favours control

 
 

Analysis 6.5.   Comparison 6: Memory, Outcome 5: Immediate verbal memory span (postintervention)

Study or Subgroup

Akerlund 2013
Bo 2019
Cho 2015
De Luca 2018
Lundqvist 2010
Yeh 2019
Yoo 2015
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 8.00, df = 7 (P = 0.33); I² = 13%
Test for overall effect: Z = 3.28 (P = 0.001)
Test for subgroup differences: Not applicable

Intervention
Mean

5.93
8.18
4.59
3.9

28.6
12.6
4.32

4.5666667

SD

0.884
1.43
0.77
1.6

4.51
9.0241

1.32
0.61406872

Total

15
45
12
20
5

15
23
42

177

Control
Mean

5.93
7.36
4.1
4.3

22.63
9.39
3.86
4.4

SD

1.542
0.9

1.22
0.9

6.21
7.0488

1.41
0.5360589

Total

14
47
13
15
8

15
23
45

180

Weight

8.4%
25.1%
7.0%
9.8%
3.1%
8.5%

13.1%
24.9%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

0.00 [-0.73 , 0.73]
0.68 [0.26 , 1.10]

0.46 [-0.34 , 1.26]
-0.29 [-0.96 , 0.38]
0.98 [-0.22 , 2.19]
0.39 [-0.34 , 1.11]
0.33 [-0.25 , 0.91]
0.29 [-0.14 , 0.71]

0.35 [0.14 , 0.56]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention
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Analysis 6.6.   Comparison 6: Memory, Outcome 6: Immediate spatial memory span (postintervention)

Study or Subgroup

Akerlund 2013
Cho 2015
Lundqvist 2010
van de Ven 2017
Yeh 2019
Yoo 2015
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 9.72, df = 6 (P = 0.14); I² = 38%
Test for overall effect: Z = 2.22 (P = 0.03)
Test for subgroup differences: Not applicable

Intervention
Mean

5.29
5.17

8
7

14.53
4.56
4.2

SD

0.994
1.44
1.58
1.1

3.7568
1.52

0.7675859

Total

15
12
5

38
15
23
42

150

Control
Mean

5.5
4.07

9.125
6.8

11.37
3.67

4.0666667

SD

0.65
0.96
1.46
1.4

4.3377
1.52

0.91895811

Total

14
13
8

24
15
23
45

142

Weight

10.3%
8.0%
4.1%

21.0%
9.9%

15.7%
31.0%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.24 [-0.97 , 0.49]
0.88 [0.05 , 1.70]

-0.70 [-1.86 , 0.47]
0.16 [-0.35 , 0.67]
0.76 [0.01 , 1.50]

0.58 [-0.02 , 1.17]
0.16 [-0.27 , 0.58]

0.27 [0.03 , 0.50]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention

 
 

Analysis 6.7.   Comparison 6: Memory, Outcome 7: Immediate recall (postintervention)

Study or Subgroup

De Luca 2018
van de Ven 2017
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 0.52, df = 2 (P = 0.77); I² = 0%
Test for overall effect: Z = 1.13 (P = 0.26)
Test for subgroup differences: Not applicable

Intervention
Mean

29.7
0

30.8

SD

10
1.3

13.6630291

Total

20
38
42

100

Control
Mean

30
-0.2

27.87

SD

11.9
1.4

7.96430362

Total

15
24
45

84

Weight

19.1%
32.8%
48.1%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.03 [-0.70 , 0.64]
0.15 [-0.36 , 0.66]
0.26 [-0.16 , 0.68]

0.17 [-0.12 , 0.46]

Std. Mean Difference
IV, Fixed, 95% CI

-1 -0.5 0 0.5 1
Favours control Favours intervention

 
 

Analysis 6.8.   Comparison 6: Memory, Outcome 8: Delayed recall (postintervention)

Study or Subgroup

De Luca 2018
van de Ven 2017
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 20.64, df = 2 (P < 0.0001); I² = 90%
Test for overall effect: Z = 2.28 (P = 0.02)
Test for subgroup differences: Not applicable

Intervention
Mean

4.5
-0.3
6.93

SD

3
1

2.60979207

Total

20
38
42

100

Control
Mean

4.9
0.1

4.37

SD

3.6
1.2

1.83791622

Total

15
24
45

84

Weight

20.5%
34.7%
44.7%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.12 [-0.79 , 0.55]
-0.37 [-0.88 , 0.15]

1.13 [0.68 , 1.59]

0.35 [0.05 , 0.66]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention

 
 

Analysis 6.9.   Comparison 6: Memory, Outcome 9: Memory span (follow-up)

Study or Subgroup

Akerlund 2013
Bo 2019
van de Ven 2017

Total (95% CI)
Heterogeneity: Chi² = 2.49, df = 2 (P = 0.29); I² = 20%
Test for overall effect: Z = 1.19 (P = 0.23)
Test for subgroup differences: Not applicable

Intervention
Mean

5.33
7.69
7.21

SD

1.047
1.14

1.2

Total

15
45
38

98

Control
Mean

5.71
7.4
6.9

SD

0.914
1.01

1.1

Total

14
47
35

96

Weight

14.8%
47.5%
37.7%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.37 [-1.11 , 0.36]
0.27 [-0.14 , 0.68]
0.27 [-0.20 , 0.73]

0.17 [-0.11 , 0.45]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention
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Comparison 7.   Executive function

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1 Non-verbal reasoning (Raven's Col-
ored Progressive Matrices) (postinter-
vention)

3 184 Mean Difference (IV, Fixed,
95% CI)

0.46 [-0.67, 1.60]

7.2 Non-verbal reasoning – standardised
mean difference (postintervention)

4 224 Std. Mean Difference (IV,
Fixed, 95% CI)

0.40 [0.12, 0.68]

7.3 Cognitive flexibility (postinterven-
tion)

2 43 Std. Mean Difference (IV,
Fixed, 95% CI)

-1.50 [-2.20,
-0.80]

7.4 Global executive functional perfor-
mance (postintervention)

6 318 Std. Mean Difference (IV,
Fixed, 95% CI)

0.63 [0.41, 0.86]

7.5 Global executive functional perfor-
mance (sensitivity analysis, Frontal As-
sessment Battery, postintervention)

5 238 Mean Difference (IV, Fixed,
95% CI)

0.82 [0.30, 1.35]

7.6 Executive functional performance
overall (postintervention)

11 550 Std. Mean Difference (IV,
Fixed, 95% CI)

0.49 [0.31, 0.66]

7.6.1 Cognitive remediation approaches 9 480 Std. Mean Difference (IV,
Fixed, 95% CI)

0.40 [0.21, 0.58]

7.6.2 Compensatory/adaptive approach-
es

2 70 Std. Mean Difference (IV,
Fixed, 95% CI)

1.21 [0.69, 1.73]

7.7 Self-reported executive function
(postintervention)

2 77 Mean Difference (IV, Fixed,
95% CI)

-3.67 [-8.69, 1.35]

7.8 Executive functional performance
overall (follow-up)

3 195 Std. Mean Difference (IV,
Fixed, 95% CI)

0.27 [-0.02, 0.55]

 
 

Analysis 7.1.   Comparison 7: Executive function, Outcome 1: Non-verbal
reasoning (Raven's Colored Progressive Matrices) (postintervention)

Study or Subgroup

De Luca 2018
van de Ven 2017
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 1.86, df = 2 (P = 0.40); I² = 0%
Test for overall effect: Z = 0.80 (P = 0.42)
Test for subgroup differences: Not applicable

Intervention
Mean

24.3
17.4

23.57

SD

7.8
2.2

8.28992776

Total

20
38
42

100

Control
Mean

25.8
17.1

21.33

SD

7.5
2.6

6.50928661

Total

15
24
45

84

Weight

4.9%
82.0%
13.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

-1.50 [-6.61 , 3.61]
0.30 [-0.95 , 1.55]
2.24 [-0.91 , 5.39]

0.46 [-0.67 , 1.60]

Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Favours control Favours intervention
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Analysis 7.2.   Comparison 7: Executive function, Outcome 2: Non-
verbal reasoning – standardised mean di;erence (postintervention)

Study or Subgroup

De Luca 2018
Maggio 2020
van de Ven 2017
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 43.27, df = 3 (P < 0.00001); I² = 93%
Test for overall effect: Z = 2.78 (P = 0.005)
Test for subgroup differences: Not applicable

Intervention
Mean

24.3
13.8
17.4

23.57

SD

7.8
2.15
2.2

8.28992776

Total

20
20
38
42

120

Control
Mean

25.8
6.5

17.1
21.33

SD

7.5
1.51
2.6

6.50928661

Total

15
20
24
45

104

Weight

17.8%
6.8%

30.6%
44.8%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-0.19 [-0.86 , 0.48]
3.85 [2.77 , 4.93]

0.13 [-0.39 , 0.64]
0.30 [-0.12 , 0.72]

0.40 [0.12 , 0.68]

Std. Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Favours control Favours intervention

 
 

Analysis 7.3.   Comparison 7: Executive function, Outcome 3: Cognitive flexibility (postintervention)

Study or Subgroup

Lundqvist 2010
Skidmore 2015a

Total (95% CI)
Heterogeneity: Chi² = 0.52, df = 1 (P = 0.47); I² = 0%
Test for overall effect: Z = 4.21 (P < 0.0001)
Test for subgroup differences: Not applicable

Intervention
Mean

50.4
-8.82

SD

5.55
3.1371

Total

5
15

20

Control
Mean

81.25
-3

SD

31.72
3.6019

Total

8
15

23

Weight

32.2%
67.8%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

-1.12 [-2.36 , 0.11]
-1.68 [-2.52 , -0.83]

-1.50 [-2.20 , -0.80]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours intervention Favours control

 
 

Analysis 7.4.   Comparison 7: Executive function, Outcome 4:
Global executive functional performance (postintervention)

Study or Subgroup

Chen 2015
Maggio 2020
Prokopenko 2013
Prokopenko 2018
Prokopenko 2019
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 19.63, df = 5 (P = 0.001); I² = 75%
Test for overall effect: Z = 5.42 (P < 0.00001)
Test for subgroup differences: Not applicable

Intervention
Mean

12
16.3

17
15.3
15.4

13.7667

SD

1.5378598
2.71

1.5761
5.16
3.16

1.84220617

Total

40
20
24
10
23
42

159

Control
Mean

9
14.3

15.8333
13.2
14.5

13.4667

SD

2.3067897
1.27

2.0024
7

4.31
1.53159685

Total

40
20
19
9

26
45

159

Weight

21.1%
12.3%
13.8%
6.4%

16.7%
29.7%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

1.52 [1.02 , 2.02]
0.93 [0.27 , 1.58]
0.64 [0.03 , 1.26]

0.33 [-0.58 , 1.24]
0.23 [-0.33 , 0.80]
0.18 [-0.25 , 0.60]

0.63 [0.41 , 0.86]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention
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Analysis 7.5.   Comparison 7: Executive function, Outcome 5: Global executive functional
performance (sensitivity analysis, Frontal Assessment Battery, postintervention)

Study or Subgroup

Maggio 2020
Prokopenko 2013
Prokopenko 2018
Prokopenko 2019
Zuchella 2014

Total (95% CI)
Heterogeneity: Chi² = 5.73, df = 4 (P = 0.22); I² = 30%
Test for overall effect: Z = 3.07 (P = 0.002)
Test for subgroup differences: Not applicable

Intervention
Mean

16.3
17

15.3
15.4

13.7667

SD

2.71
1.5761

5.16
3.16

1.84220617

Total

20
24
10
23
42

119

Control
Mean

14.3
15.8333

13.2
14.5

13.4667

SD

1.27
2.0024

7
4.31

1.53159685

Total

20
19

9
26
45

119

Weight

16.0%
22.8%

0.9%
6.3%

54.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

2.00 [0.69 , 3.31]
1.17 [0.07 , 2.27]

2.10 [-3.48 , 7.68]
0.90 [-1.20 , 3.00]
0.30 [-0.41 , 1.01]

0.82 [0.30 , 1.35]

Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Favours control Favours intervention

 
 

Analysis 7.6.   Comparison 7: Executive function, Outcome 6:
Executive functional performance overall (postintervention)

Study or Subgroup

7.6.1 Cognitive remediation approaches
Bo 2019
Chen 2015
De Luca 2018
Lundqvist 2010
Prokopenko 2013
Prokopenko 2018
Prokopenko 2019
van de Ven 2017
Zuchella 2014
Subtotal (95% CI)
Heterogeneity: Chi² = 27.93, df = 8 (P = 0.0005); I² = 71%
Test for overall effect: Z = 4.20 (P < 0.0001)

7.6.2 Compensatory/adaptive approaches
Maggio 2020
Skidmore 2015a
Subtotal (95% CI)
Heterogeneity: Chi² = 1.88, df = 1 (P = 0.17); I² = 47%
Test for overall effect: Z = 4.56 (P < 0.00001)

Total (95% CI)
Heterogeneity: Chi² = 38.13, df = 10 (P < 0.0001); I² = 74%
Test for overall effect: Z = 5.49 (P < 0.00001)
Test for subgroup differences: Chi² = 8.32, df = 1 (P = 0.004), I² = 88.0%

Control
Mean

6.13
12

24.3
-50.4

17
15.3
15.4
17.4

13.7667

16.3
8.82

SD

1.08
1.5378598

7.8
5.55

1.5761
5.16
3.16
2.2

1.84220617

2.71
3.1371

Total

45
40
20
5

24
10
23
38
42

247

20
15
35

282

Intervention
Mean

5.96
9

25.8
-81.25

15.8333
13.2
14.5
17.1

13.4667

14.3
3

SD

1.06
2.3067897

7.5
31.72

2.0024
7

4.31
2.6

1.53159685

1.27
3.6019

Total

47
40
15
8

19
9

26
24
45

233

20
15
35

268

Weight

18.1%
12.1%
6.7%
2.0%
7.9%
3.7%
9.6%

11.6%
17.1%
88.7%

7.1%
4.2%

11.3%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

0.16 [-0.25 , 0.57]
1.52 [1.02 , 2.02]

-0.19 [-0.86 , 0.48]
1.12 [-0.11 , 2.36]
0.64 [0.03 , 1.26]

0.33 [-0.58 , 1.24]
0.23 [-0.33 , 0.80]
0.13 [-0.39 , 0.64]
0.18 [-0.25 , 0.60]
0.40 [0.21 , 0.58]

0.93 [0.27 , 1.58]
1.68 [0.83 , 2.52]
1.21 [0.69 , 1.73]

0.49 [0.31 , 0.66]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours control Favours intervention

 
 

Analysis 7.7.   Comparison 7: Executive function, Outcome 7: Self-reported executive function (postintervention)

Study or Subgroup

Akerlund 2013
van de Ven 2017

Total (95% CI)
Heterogeneity: Chi² = 0.00, df = 1 (P = 0.97); I² = 0%
Test for overall effect: Z = 1.43 (P = 0.15)
Test for subgroup differences: Not applicable

Intervention
Mean

20.8
19.6

SD

10.864
9.3

Total

15
28

43

Control
Mean

24.64
23.2

SD

13.992
11.2

Total

14
20

34

Weight

30.0%
70.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

-3.84 [-13.00 , 5.32]
-3.60 [-9.60 , 2.40]

-3.67 [-8.69 , 1.35]

Mean Difference
IV, Fixed, 95% CI

-20 -10 0 10 20
Favours intervention Favours control
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Analysis 7.8.   Comparison 7: Executive function, Outcome 8: Executive functional performance overall (follow-up)

Study or Subgroup

Bo 2019
Skidmore 2015a
van de Ven 2017

Total (95% CI)
Heterogeneity: Chi² = 11.41, df = 2 (P = 0.003); I² = 82%
Test for overall effect: Z = 1.82 (P = 0.07)
Test for subgroup differences: Not applicable

Intervention
Mean

6.18
8.2

26.9

SD

1.31
2.83
17.8

Total

45
15
38

98

Control
Mean

6.06
2.78
25.6

SD

1.03
3.6

19.4

Total

47
15
35

97

Weight

49.3%
11.6%
39.1%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

0.10 [-0.31 , 0.51]
1.63 [0.79 , 2.47]

0.07 [-0.39 , 0.53]

0.27 [-0.02 , 0.55]

Std. Mean Difference
IV, Fixed, 95% CI

-4 -2 0 2 4
Favours control Favours intervention
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1
7
5

A D D I T I O N A L   T A B L E S

Cognitive abilitiesAuthor
and year

BADL IADL Other
ADL/IADL

occupa-
tional
perfor-
mance
and

Commu-
nity in-
tegra-
tion/par-
ticipation
measures

Global cogni-
tive function

Orienta-
tion

Attention Memory Executive func-
tions

Akerlund
2013

—

 

AMPS
(Fisher
2003)

— — BNIS (Pri-
gatano 1995)

— — WAIS-III Digit Span and Span
Board Forwards, Backwards;
WAIS-III NI; Working

Memory subscale score (Wechsler
1997);

RBMT-II (Wilson 1989); Working
Memory questionnaire (Akerlund
2013)

DEX (Chan 2001)

Bark-
er-Collo
2009

— — mRS
(Bamford
1989)

— CFQ (Broad-
bent 1982)

— IVA-CPT
(Sandford
2000); TMT-
A (Strauss
2006)

 

TMT-B (Strauss 2006); PASAT 2.4
and 2.0 (Gronwall 1977)

—

Bo 2019 — — — — — — Stroop
colour-word
test (Jensen
1966)

TMT-B (Bowie 2006); Digit Span
Forward (Wechsler 2014)

Mental Rotation
Tests (Vanden-
berg 1978)

Carter
1983

Barthel In-
dex (Ma-
honey
1965)

 

— — — — — — — Time Judgement
Tests (Carter
1980)

Chen 2015 — — — — MoCA
(Nasreddine
2005)

— — — BADS (Wilson
1999)

Table 1.   Outcome measures used in the included studies 
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Cho 2015 — — — — — — VCPT an-
d ACCPT
(Bae 2005)

DST; VST

(Bae 2005)

—

Cho 2016 FIM (Stine-
man 1996)

— — — — — — — —

De Luca
2018

BADL;
Barthel In-
dex

(both ap-
parently
measured
but results
not report-
ed)

IADL (ap-
parently
measured
but results
not report-
ed)

— — MMSE (Fol-
stein 1975)

— Attentive
Matrices
(Spinnler
1987)

RAVLT (Bean 2018); Digit Span Raven's Colored
Progressive Ma-
trices (Basso
1987)

Hasan-
zadeh
Pashang
2020

— — — — — — IVA + Plus
(Sandford
1995)

— —

Jiang 2016 FIM (Stine-
man 1996)

— — — MMSE (Fol-
stein 1975); 

MoCA
(Nasreddine
2005)

— — — —

Lin 2014 — — — — — Wechsler
Memo-
ry Scale
(Wechsler
1945) –
Orienta-
tion sub-
scale

TMT-A TMT-B; Wechsler Memory Scale
(Wechsler 1945) – Mental control
subscale, Logical memory sub-
scale, Digits Forward and Back-
ward, 

Memory quotient

—

Lundqvist
2010

— — — — — — — PASAT 2.4 (Gronwall 1977); Work-
ing Memory Improvement Index
(Lundqvist 2010); Listening span;
Picture span; Block span Forward

CWIT Cognitive
Flexibility (Con-
dition 4) (Delis
2001)

Table 1.   Outcome measures used in the included studies  (Continued)
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and Backward from WAIS R-NI
(Wechsler 1997)

Maggio
2020

ADL IADL — — MoCA — — — FAB (Dubois
2000); Weigl's
Test

Park
2015a

— — — — LOTCA
(Itzkovich
2000)

— — — —

Prokopenko
2013

— — IADL scale
(Prokopenko
2013)

— MMSE
(Folstein
1975); MoCA
(Nasreddine
2005)

— Schulte's
Tables
(Prokopenko
2013)

— FAB (Dubois
2000)

Prokopenko
2018

— — IADL — MMSE
(Folstein
1975); MoCA
(Nasreddine
2005)

— Shulte's Test — FAB (Dubois
2000)

Prokopenko
2019

— — IADL — MMSE (Fol-
stein 1975); 

MoCA
(Nasreddine
2005)

— Schulte's
Tables

— FAB (Dubois
2000)

Skidmore
2015a

FIM (Stine-
man 1996)

— — — — — Color Word
Interfer-
ence Inhibi-
tion (Condi-
tion 3) (Delis
2001)

— Color Word Inter-
ference Cognitive
Flexibility (Con-
dition 4) (Delis
2001)

Skidmore
2017

FIM (Stine-
man 1996)

— — — — — — — —

van de Ven
2017

— Lawton &
Brody In-
strumen-
tal Activ-
ities of

— USER-P
(Restric-
tion sub-
scale) (van
der Zee

CFQ (Broad-
bent 1982)

— TMT-A; DSC
(Wechsler
2000)

TMT-B online version; D-Kefs TMT
number-letter switching condi-
tion

TOL (Culbertson
2005); Raven's
Colored Progres-
sive Matrices
(Raven 1998);

Table 1.   Outcome measures used in the included studies  (Continued)
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Daily Liv-
ing scale
(Lawton
1988)

2010; van
der Zee
2013)

Letter Number Sequencing
(Wechsler 2000); 

PASAT (Gronwall 1977); 

RAVL) (Saan 1986); Blokkenreek-
sen (NeuroTask BV); online modi-
fied version of Corsi's test

Shipley Institute
of Living Scale
(Zachary 1991); 

DEX (Burgess
1996)

Walker
2012

NSDA
(Walk-
er 1990;
Fletch-
er-Smith
2010)

— — — — — — — —

Yeh 2019 — — — CIQ (Willer
1994)

MoCA
(Nasreddine
2005)

— — Spatial Span Test; Verbal Paired
Associates subtest (Wechsler
1997)

—

Yoo 2015 FIM (Stine-
man 1996)

— — — TMT (not
specified if
TMT-A or TMT-
B so unable to
classify under
a cognitive
ability) (Yoo
2015)

— ACCPT;
VCPT (Yoo
2015)

DST; Verbal Learning Test; Visual
Span test; Visual Learning Test (Y-
oo 2015)

—

Zuchella
2014

FIM (Stine-
man 1996)

— — — MMSE (Fol-
stein 1975)

 

— TMT-A (Gio-
vagnoli
1996); 

Attentive
Matrices
(Spinnler
1987)

Digit Span Forward (Orsini 1987);
Corsi's Test (Orsini 1987); RAVLT
(Carlesimo 1996); 

Logical Memory (Carlesimo
2002); TMT-B (Giovagnoli 1996)

Raven's Colored
Progressive Ma-
trices 47 (Basso
1987); 

FAB (Appollonio
2005)

Table 1.   Outcome measures used in the included studies  (Continued)

ACCPT: Auditory Controlled Continuous Performance Test; ADL: activities of daily living; AMPS: Assessment of Motor and Process Skills; BADL: basic activities of daily living;
BADS: Behavioural Assessment of Dysexecutive Syndrome; BNIS: Barrow Neurological Institute Screen for Higher Cerebral Functions; CFQ: Cognitive Failures Questionnaire;
CIQ: Community Integration Questionnaire; CWIT: Color Word Interference Test; DEX: Dysexecutive Questionnaire; DSC: Digit Symbol Coding; DST: Digit Span test; FAB: Frontal
Assessment Battery; FIM: Functional Independence Measure; IADL: instrumental activities of daily living; IVA + Plus: Integrated Visual and Auditory Continuous Performance
Test; IVA-CPT: Integrated Auditory Visual Continuous Performance Test; LOTCA: Lowenstein Occupational Therapy Cognitive Assessment; MMSE: Mini-mental State Examination;
MoCA: Montreal Cognitive Assessment Scale; mRS: modified Rankin scale; NSDA: Nottingham Stroke Dressing Assessment; PASAT: Paced Auditory Serial Addition Test; RAVLT: Rey
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Auditory Verbal Learning Test; RBMT-II: Rivermead Behavioural Memory Test – version 2; TMT-A: Trail Making Test A; TMT-B: Trail Making Test B; TOL: Tower of London; USER-P:
Utrecht Scale for Evaluation of Rehabilitation-Participation; VCPT: Visual Continuous Performance Test; VST: Visual Span Test; WAIS-III:  Wechsler Adult Intelligence Scale III.
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Outcome Nature of
measure

Domains Subdomains Instrument Range
where ap-
plicable or
available

↑ higher is
better

↓ lower is
better

Studies

Motor Eating, grooming,
bathing, dressing, toi-
leting, bladder and
bowel management,
transfers, walk/wheel-
chair, stairs

Cognitive Comprehension, ex-
pression, social inter-
action, problem solv-
ing, memory

FIM 18–26 ↑ Cho 2016; Jiang 2016;
Skidmore 2015a; Skid-
more 2017; Yoo 2015;
Zuchella 2014

Feeding, toileting,
bathing, dressing, toi-
let transfer, control-
ling bladder, control-
ling bowel, bed trans-
fers, walking/wheel-
chair, stairs

Barthel Index 0–100 ↑ Carter 1983

Observed
perfor-
mance

BADL

Dressing NSDA 0–100 ↑ Walker 2012

BADL

Unclear if
self-report
of perfor-
mance

ADL No description provid-
ed

ADL scale Not report-
ed

Maggio 2020

Observed
perfor-
mance

Motor and
process
skills

Related to activities AMPS ↑ Akerlund 2013

Self-report IADL Telephone use, food
preparation, grocery
shopping, laundry,
transport, house-
work/home main-
tenance, medica-
tion management, fi-
nances management

Lawton & Brody
Instrumental Ac-
tivities of Daily
Living scale

↓

0 (no prob-
lems at all)
– 22 (highly
impaired)

van de Ven 2017

IADL No description provid-
ed

IADL Not re-
ported, as-
sumed ↑

Maggio 2020

IADL/other
ADL

Unclear if
self-report
or perfor-
mance

ADL and
IADL

"walking, feeding,
travelling, carrying
out hygienic pro-

IADL scale Not report-
ed

Prokopenko 2013;
Prokopenko 2018;
Prokopenko 2019

Table 2.   Outcome measures used in included studies by domain and subdomains 
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cedures, shopping
etc." Prokopenko 2013

Other ADL/
disability

— Overall dis-
ability

— mRS 1–6 ↓ Barker-Collo 2009

Communi-
ty integra-
tion/partic-
ipation

Home, social, and pro-
ductive activities

CIQ 0–25 ↑ Yeh 2019Community
reintegra-
tion

Self-report

IADL and
productive
activities

Perceived restriction
in a range of home, so-
cial, and productive
activities

USER-P (Restric-
tion subscale)

0–100 ↑ van de Ven 2017

MMSE 0–30 ↑ De Luca 2018; Jiang
2016; Prokopenko
2013; Prokopenko 2018;
Prokopenko 2019; Zuchel-
la 2014

MoCA 0–30 ↑ Chen 2015; Jiang 2016;
Maggio 2020; Prokopenko
2013; Prokopenko 2018;
Prokopenko 2019; Yeh
2019

BNIS 0–50 ↑ Akerlund 2013

Perfor-
mance (to-
tal score)

Range of
cognitive
domains

—

LOTCA 26–115 ↑ Park 2015a

Global cog-
nitive func-
tion

Self-report Range of
memory,
perception,
and motor
functions

— CFQ 0–100 ↓ Barker-Collo 2009; van de
Ven 2017

Orientation Perfor-
mance

Orientation — Orientation sub-
scale of Wechsler
Memory Scale

↑ Lin 2014

Visual and auditory IVA-CPT Seconds ↓ Barker-Collo 2009; Hasan-
zadeh Pashang 2020

VCPT Seconds ↓ Barker-Collo 2009; Cho
2015; Yoo 2015

TMT-A Seconds ↓ /

correct (0–
24) ↑

Barker-Collo 2009; Lin
2014; van de Ven 2017;
Zuchella 2014

Attention Perfor-
mance

Sustained

Visual

Schulte's Tables Seconds ↓ Prokopenko 2013;
Prokopenko 2018;
Prokopenko 2019

Table 2.   Outcome measures used in included studies by domain and subdomains  (Continued)
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Auditory ACCPT Seconds ↓ Barker-Collo 2009; Cho
2015; Yoo 2015

Attentive Matri-
ces

0–60 ↑ De Luca 2018; Zuchella
2014

Stroop Col-
or-Word test

Seconds ↓ Bo 2019

Selective Visual

CWIT-3 Scaled
scores ↑

Skidmore 2015a

Digit Span Back-
wards 

0–12 ↑ Akerlund 2013; Cho 2015

TMT-B Seconds
↓/correct
0-24 ↑

Barker-Collo 2009; Bo
2019; Lin 2014; van de Ven
2017; Zuchella 2014

PASAT Number
correct ↑

Barker-Collo 2009;
Lundqvist 2010; van de
Ven 2017

Span Board re-
versed

↑ Akerlund 2013

Block Span Back-
wards

↑ Lundqvist 2010

VST Backwards ↑ Cho 2015

Wechsler Memo-
ry Scale – Mental
control subscale

↑ Lin 2014

Working
memory

—

Working Memory
subscale

↑ Akerlund 2013

Digit Span For-
wards

0–12 ↑ Akerlund 2013; Bo 2019;
Cho 2015; De Luca 2018;
Yoo 2015; Zuchella 2014

Listening Span ↑ Lundqvist 2010

Immediate verbal

Verbal Paired As-
sociates Test

↑ Yeh 2019

Span Board For-
wards

↑ Akerlund 2013

Block Span For-
wards

↑ Lundqvist 2010

Picture Span ↑ Lundqvist 2010

Memory Perfor-
mance

Memory
span

Immediate spatial

Spatial Span ↑ Yeh 2019

Table 2.   Outcome measures used in included studies by domain and subdomains  (Continued)
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Corsi's test ↑ van de Ven 2017; Zuchella
2014

Visual Span test
(Forwards)

↑ Cho 2015

Visual Span test ↑ Yoo 2015

Immediate recall RAVLT Immedi-
ate

0–75 ↑ De Luca 2018; van de Ven
2017; Zuchella 2014

Episodic
memory

Delayed recall RAVLT Delayed 0–15 ↑ De Luca 2018; van de Ven
2017; Zuchella 2014

— Wechsler Mem-
ory Scale – Logi-
cal memory sub-
scale

↑ Lin 2014

Immediate recall Logical Memory
Test

↑ Zuchella 2014

Logical
memory

Delayed recall Logical Memory
Test

↑ Zuchella 2014

Functional tasks RBMT-II 0–24 ↑ Akerlund 2013

Combined score "Digits forward
and backward"

↑ Lin 2014

Perfor-
mance (to-
tal score)

Other

Composite perfor-
mance score of im-
provement in training
from baseline

Working Memory
Improvement In-
dex

— Lundqvist 2010

Unclear — Visual Learning
Test

↑ Yoo 2015Perfor-
mance

Unclear — Verbal Learning
Test

↑ Yoo 2015

Self-report Working
memory

Everyday situations
that place demand on
working memory

Working Memory
Questionnaire

— Akerlund 2013

Conceptualisations,
mental flexibility, mo-
tor programming, sen-
sitivity to interference,
inhibitory control, and
environmental auton-
omy

FAB 0–18 ↑ Maggio 2020; Prokopenko
2013; Prokopenko 2018;
Prokopenko 2019; Zuchel-
la 2014

Executive
Function

Perfor-
mance

Range of
execu-
tive func-
tions (total
score)

Planning, organising,
initiating, monitoring,
and adapting behav-
iour

BADS 0–24 ↑ Chen 2015

Table 2.   Outcome measures used in included studies by domain and subdomains  (Continued)
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Raven's Colored
Progressive Ma-
trices 47-(PM47)

0–36 ↑ De Luca 2018; van de Ven
2017; Zuchella 2014

Non-verbal reasoning

Weigl's Test 0–4 ↑ Maggio 2020

Reasoning Shipley Institute
of Living Scale

↑ van de Ven 2017

Cognitive flexibility CWIT-4 Seconds ↓

Scaled
scores ↑

Lundqvist 2010; Skidmore
2015a

Spatial imagination Mental Rotation
Tests

Maximum
of 12 ↑

Bo 2019

Problem solving TOL ↓

(minimal
required
moves)

van de Ven 2017

Specific
executive
functions

Time judgement (es-
timation of 1 minute
time period)

Time Judgement
Test

% improve-
ment ↑

Carter 1983

Self-report Range of
executive
function
problems

Emotional, motiva-
tional, behavioural,
and cognitive changes

DEX Maximum
80 ↓

Akerlund 2013; van de Ven
2017

Table 2.   Outcome measures used in included studies by domain and subdomains  (Continued)

ACCPT: Auditory Controlled Continuous Performance Test; ADL: activities of daily living; AMPS: Assessment of Motor and Process Skills;
BADL: basic activities of daily living; BADS: Behavioural Assessment of Dysexecutive Syndrome; BNIS: Barrow Neurological Institute
Screen for Higher Cerebral Functions; CFQ: Cognitive Failures Questionnaire; CIQ: Community Integration Questionnaire; CWIT: Color Word
Interference Test; DEX: Dysexecutive Questionnaire; DSC: Digit Symbol Coding; DST: Digit Span test; FAB: Frontal Assessment Battery;
FIM: Functional Independence Measure; IADL: instrumental activities of daily living; IVA + Plus: Integrated Visual and Auditory Continuous
Performance Test; IVA-CPT: Integrated Auditory Visual Continuous Performance Test; LOTCA: Lowenstein Occupational Therapy Cognitive
Assessment; MMSE: Mini-mental State Examination; MoCA: Montreal Cognitive Assessment Scale; mRS: modified Rankin scale; NSDA:
Nottingham Stroke Dressing Assessment; PASAT: Paced Auditory Serial Addition Test; RAVLT: Rey Auditory Verbal Learning Test; RBMT-II:
Rivermead Behavioural Memory Test – version 2; TMT-A: Trail Making Test A; TMT-B: Trail Making Test B; TOL: Tower of London; USER-P:
Utrecht Scale for Evaluation of Rehabilitation-Participation; VCPT: Visual Continuous Performance Test; VST: Visual Span Test; WAIS-III:
 Wechsler Adult Intelligence Scale III.
 
 

Domain Description

Selection bias

Random sequence generation Inadequate generation of the randomisation sequence

Allocation concealment Inadequate concealment of allocations prior to assignment

Performance bias

Table 3.   Criteria for assessing the methodological quality of trials – Cochrane's tool for assessing risk of bias 
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Blinding of participants and person-
nel

Knowledge of the allocated interventions by participants and personnel during the study

Detection bias

Blinding of outcome assessment Knowledge of the allocated interventions by outcome assessors

Attrition bias

Incomplete outcome data Amount, nature, or handling of incomplete outcome data

Reporting bias

Selective reporting When all prespecified outcomes that are of interest in the review have not been reported

Other bias

Other sources of bias Any other problems not covered elsewhere

Table 3.   Criteria for assessing the methodological quality of trials – Cochrane's tool for assessing risk of
bias  (Continued)
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Participant characteristics Intervention characteristicsAuthor Year

Number
allocated
(analysed)

Type of

participants

Time

since onset of stroke

(mean or median or re-
cruitment timeframe)

% Men Age

(mean/median
years)

CR/CA Duration

(session, weeks)

Frequen-
cy

(times per
week)

Total
dose

(max-
imum
possible
hours)

Akerlund 2013 34 (29) Outpatients 30/28 weeks

(7–8 months)

NR IG: 47.38

CG: 52.86

CR 30–45 min

5 weeks

5 18.75

Barker-Collo
2009

78 (78) Inpatients 18/19 days 60 IG: 70.2

CG: 67.7

CR 60 min

4 weeks

5 20

Bo 2019 114 (92) Outpatients < 6 months' recruitment 55 IG: 67.51

CG: 64.36

CR 60 min

12 weeks

3 36

Carter 1983 33 (28a,

25b)

Inpatients 5 days (from admit-

tance)c
48 IG: 70.5

CG: 73.4

CR 30–40 min

3–4 weeks

3 8

Chen 2015 80 (80) Inpatients ≤ 3 months' recruitment 65 57.74 CR 30 min

4 weeks

5 10

Cho 2015 25 (25) Inpatients 5/6 months 64 IG: 60

CG: 63.7

CR 30 min

6 weeks

5 15

Cho 2016 30 (30) Inpatients 5/6.5 months 53 IG: 63

CG:64

CR 30 min

6 weeks

5 15

De Luca 2018 35 (35) Not designat-
ed

3.5 months 51 43.1 CR 45 min

8 weeks

3 18

Hasanzadeh
Pashang 2020

20 (20) Not designat-
ed

12/20 months 75 IG: 53.90
CG: 57.70

CR 60 min

8 weeks

1 8

Table 4.   Summary of participant and intervention characteristics 
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Jiang 2016 120 (100) Inpatients
and outpa-
tients

43/44 days 49 IG: 62.37

CG: 60.53

CR 30 min

12 weeks

5 30

Lin 2014 34 (34) Not designat-
ed

 228 days

(8 months)

59 IG: 62.4
CG: 63.2

CR 60 min

10 weeks

6 60

Lundqvist
2010

13 (13) Outpatients 51 months 54 45.2 CR 45–60 min

5 weeks

5 25

Maggio 2020 40 (40) Not reported 6 months 55 53.9 CA 60 min

8 weeks

3 24

Park 2015a 30 (30) Inpatients 1.5/1.8 months 47 IG: 64.7

CG: 65.2

CR 30 min

4 weeks

5 10

Prokopenko
2013

43 (43) Inpatients < 2 weeks' recruitment 53 IG: 61

CG: 66

CR 30 min

2 weeks

7 7 (up to
15)

Prokopenko
2018

19 (19) Not reported < 6 months' recruitment 72 IG: 59.5

CG: 62.55

CR 30–40 min

10 days

5–7 6.7

Prokopenko
2019

49 (49) Not reported "early and late recovery
period" recruitment

65 IG: 59

CG: 60.5

CR 30–40 min

10 days

5–7 6.7

Skidmore
2015a

30 (30) Inpatients 16/19 days 67 IG: 64.87

CG: 71.80

CA 3.75 hours

For duration of
inpatient therapy

1 ND

Skidmore
2017

43 (43) Inpatients 16/22 days 51 IG: 65.86

CG: 66.73

CA 45 min

2 weeks

5 7.5

van de Ven
2017

97d (97) Outpatients 28/29 months 69e IG: 57

CG: 61.2

CR 30 min

12 weeks

5 30

Table 4.   Summary of participant and intervention characteristics  (Continued)
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Walker 2012 70 (64) Inpatients 22/26 days 41 IG: 77

CG:81

CA 6 weeks Not re-
ported

Not re-
ported

Yeh 2019 30 (30) Not reported 48/94 months 70 IG: 50.63

CG: 60.21

CR 60 min

12–18 weeks

2–3 36

Yoo 2015 46 (46) Inpatients 11 months 37 IG: 53.2

CG: 56.3

CR 30 min

5 weeks

5 12.5

Zuchella 2014 92 (87) inpatients < 4 weeks recruitment

("time for admission"
11/11.5 days)

53 IG: 64

CG:70

CR 60 min

4 weeks

4 16

Table 4.   Summary of participant and intervention characteristics  (Continued)

CA: compensatory-adaptive; CG: control group; CR: cognitive remediation; IG: intervention group; min; minutes; ND: no data.
aFor ADL outcome.
bFor time judgement outcome.
cThis is reported as number of mean days from admittance to stroke programme, so it is unclear if this is duration since stroke onset.
dThis number is for all participants randomised, i.e. to 3 groups, intervention, active control, and waiting-list control groups; data from either the waiting-list control or the active
control groups were used in analysis.
eMean of the percentages for each of the 3 groups.
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Cognitive remediation approach (CR) Compensatory and adaptive approach
(CA)

Computer-based software materials Study Intervention Study

RehaCom Cho 2015; Cho 2016; Jiang 2016; Lin 2014;
Yoo 2015,

ADL Strategy Train-
ing

Skidmore 2015a

KrasSMU programs Prokopenko 2013; Prokopenko 2018;
Prokopenko 2019

ADL GUIDE Training Skidmore 2017

BrainHQ Chen 2015; Yeh 2019 Home Automation
Training (HAT)

Maggio 2020

Cogmed Akerlund 2013; Lundqvist 2010 (formerly
QM)

DRESS (dressing
training)

Walker 2012

COGPACK Bo 2019

ERICA De Luca 2018

CoTras Park 2015a

BrainGymmer van de Ven 2017

A gym for the mind 2

Training of cognitive rehabilitation

Zuchella 2014

Pen and paper materials Study

Attention Processing Training (APT) +
auditory CD

Barker-Collo 2009

Thinking Skills Workbook Carter 1983

Brain Injury Workbook Hasanzadeh Pashang 2020

—

Table 5.   Classification of interventions by occupational therapy approach 
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Study Brief
name

Recipi-
ent

Why What (mate-
rials)

What (procedures) Who
provid-
ed

How Where When
and
how
much

Tailoring Mod-
ifica-
tion of
inter-
ven-
tion

through-
out tri-
al

Strate-
gies
to im-
prove
or

main-
tain
inter-
ven-
tion fi-
delity

Extent
of

inter-
ven-
tion fi-
delity

Aker-
lund
2013

Cogmed
QM

Reha-
bilita-
tion
outpa-
tients
of
work-
ing age
in the
posta-
cute
phase
after
brain
injury
with
iden-
tified
WM
deficits.

To pro-
vide
an evi-
dence-based
reme-
dial ap-
proach
using a
comput-
erised
training
program
with in-
tensive
repeti-
tion of
tasks
for visu-
ospatial
and ver-
bal WM
that are
adapted
for the
partici-
pant at
a chal-
lenging
perfor-
mance
level.

Cogmed WM
training.
Stockholm:
Pearson As-
sessment AB.
2006. Avail-
able online at:
www.cogmed.com/
; the online
version re-
quires a sta-
ble broad-
band Internet
connection,
preferably 0.5
Mbit/second
or better; qui-
et room.

The Cogmed pro-
gram includes a bat-
tery of visuospatial
and verbal auditory
WM tasks:

1. visuospatial WM
tasks require recall
of the position of
stimuli in a 4 × 4 grid
and then reproduc-
tion of the stimuli in
the same order, in
the reverse order, or
in a rotated grid;

2. verbal WM tasks
require recall of se-
quences of letters
and digits forwards
or backwards 9or
both).

All parts of the bat-
tery must be trained
at each session, 90
trials each day. The
tasks are introduced
with a voice-over
transmitted by the
computer's speaker.
The person responds

Occu-
pation-
al ther-
apists
with ex-
perience
in reha-
bilitation
med-
icine
and who
were
trained
as
Cogmed
coach-
es. Ac-
cording
to the
Cogmed
website,
Cogmed
is "cur-
rently
used by
psychol-
ogists,
speech
pathol-
ogists,
occu-

Face-
to-
face,
indi-
vidual-
ly, and
inde-
pen-
dent-
ly us-
ing the
online
soft-
ware.

In a
quiet
room
in the
Oc-
cupa-
tional
Thera-
py de-
part-
ment.

30–45
min-
utes
per
ses-
sion,
5 days
per
week
for 5
weeks
(25
ses-
sions)
(18.75
pos-
sible
maxi-
mum
hours)

The dif-
ficulty
level of
the tasks
adapts ac-
cording
to the par-
ticipant's
perfor-
mance.
The soft-
ware in-
cludes di-
rect rein-
forcement
via scores
and pos-
itive ver-
bal feed-
back. Par-
ticipants
were able
to ask sta 
for assis-
tance.
Once per
week the
coach
gave per-
sonal and
individual

None
report-
ed

There
ap-
peared
to be
no for-
mal as-
sess-
ment
of fi-
deli-
ty. The
pro-
gram
was re-
port-
edly
used
ac-
cord-
ing to
the
guide-
lines
and
that
the
coach-
es pro-
vided
input
to help

None
report-
ed.

The re-
searchers
com-
ment-
ed that
the
train-
ing
was tir-
ing and
that
the
sched-
ule of
5 days
per
week
for 5
weeks
and
the
need
to at-
tend
the
outpa-
tient

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist 
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1

by localising and re-
membering multiple
stimuli at the same
time. The tasks have
a unique sequenc-
ing order in each tri-
al and short delays
that require the rep-
resentation of stim-
uli to be held in the
person's WM. 

pation-
al ther-
apists
and oth-
er clini-
cal spe-
cialists
working
with in-
dividu-
als with
atten-
tion and
learning
difficul-
ties" (www.cogmed.com/
) and re-
quires
providers
to un-
dertake
Cogmed
Coach
Train-
ing and
Accred-
itation
cours-
es, either
by self-
paced
online
course-
work,
which is
free with
the pur-
chase
of a
Cogmed
Coach
Starter
Pack or
attend-
ing a 1-

feedback
about re-
sults.

partic-
ipants
"ad-
here
to the
train-
ing"
but no
evalu-
ation
of this
was re-
ported.

clinic
for the
train-
ing
was
chal-
leng-
ing for
many
of the
partic-
ipants
and
was
the
rea-
son for
dropouts.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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day face-
to-face
course
offered
world-
wide. 

Bark-
er-Col-
lo 2009

APT Inpa-
tient
adult
sur-
vivors
of in-
cident
stroke
with
a con-
firmed
atten-
tion
deficit

To pro-
vide a
theoret-
ically
based,
hierar-
chical,
and mul-
tilevel
treat-
ment, in-
volving
cogni-
tive ex-
ercises
for re-
media-
tion and
improve-
ment of
aspects
of at-
tention
includ-
ing sus-
tained,
selec-
tive, al-
ternat-
ing, and
divid-
ed at-
tention
(Sohlberg
1987;
Sohlberg
2001). Sohlberg

APT package
including pa-
per-and-pen-
cil tasks, set
of CDs includ-
ing auditory
CDs that pro-
duced audito-
ry stimuli as
well as a dis-
traction (like
"white noise")
to overlay
some tasks
where selec-
tive attention
was needed.
For the visual
tasks, this dis-
traction was
produced by
using acetate
overlays with
patterns on
them. The lat-
est version
of APT pro-
gram can be
purchased
at: lapublish-
ing.com/apt-
atten-
tion-process-
training/,
which pro-
vides details
of latest APT

The provider used
a hierarchy of treat-
ment tasks target-
ing different aspects
of attention starting
at sustained atten-
tion then progress-
ing to selective, al-
ternating, and divid-
ed attention. Each
task was considered
"mastered" once the
client was able to
complete the task
with 0 or 1 errors.
Current APT program
involves "a set of drill
based, hierarchical-
ly organized exercis-
es that tap different
domains of attention
that are matched
to the client's im-
pairment profile
and administered
repetitively. They are
paired with general-
ization real world, in-
dividualized exercis-
es that are selected
to promote general-
ization" (Barker-Col-
lo 2009). Sohlberg
2001 has examples
of tasks in the APT
computer program
for addressing each

A reg-
istered
clini-
cal neu-
ropsy-
chol-
ogist
provid-
ed APT
train-
ing; APT
can be
admin-
istered
by neu-
ropsy-
cholo-
gists,
occu-
pation-
al ther-
apists,
speech
lan-
guage
thera-
pists,
and oth-
er reha-
bilita-
tion spe-
cialists.
There
are no
training
require-
ments

Face-
to-face
and in-
divid-
ual-
ly. Sohlberg
2001 re-
port-
ed that
deliv-
ery
should
be flex-
ible
and
adapt-
able
includ-
ing de-
livery
to in-
dividu-
als or
groups.

In hos-
pital
prior
to dis-
charge
and
then in
clients'
prima-
ry resi-
dences
after
dis-
charge;

Sohlberg
2001 re-
port-
ed that
deliv-
ery
should
be flex-
ible
and
adapt-
able
includ-
ing
deliv-
ery in
clinics
or at
home.

Up
to 30
hours
of indi-
vidual
APT
con-
duct-
ed for
1 hour
on
week-
days
for 4
weeks

Because
of issues
such as
fatigue, a
30-hour
maximum
was set in
this study.

Sohlberg
2001 de-
scribed
the hierar-
chical na-
ture of the
program
tasks and
how clini-
cians used
client per-
formance
data to
tailor the
interven-
tion. The
hierar-
chy of pro-
gram tasks
place in-
creasing
demands
on atten-
tional con-
trol and
WM. Client
perfor-
mance da-
ta were

None
report-
ed

None
report-
ed in
the pa-
per
and
not for-
mal-
ly as-
sessed;
quote
"there
was
track-
ing of
the or-
der in
which
tasks
were
admin-
istered
to en-
sure
that
the
proto-
col was
ad-
hered
to" (Bark-
er-Col-
lo
2009).

None
report-
ed

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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2001 out-
lines 6
treat-
ment
prin-
ciples
for at-
tention
process
training,
includ-
ing theo-
retically
ground-
ed, hi-
erarchi-
cally or-
ganised,
provid-
ing suf-
ficient
repe-
tition,
based
on client
perfor-
mance
data,
with ac-
tive facil-
itation of
general-
isation
through-
out
treat-
ment,
and pro-
viding
a flexi-
ble and
adapt-
able for-
mat.

software and
training pro-
gram; mate-
rials include
a manual
and tracking
sheets for ex-
ercises. See
also Sohlberg
1987 for an
appendix
of materi-
als used for
training each
aspect of
attention
and Sohlberg
2001 for an
outline of an
APT program
that includ-
ed computer
activities, au-
ditory tapes,
and pen-and-
paper tasks. 

of these aspects and
appendices with ex-
ample recording pro-
tocols and a case
study. Examples of
tasks include listen-
ing for target words
or sequences on
auditory attention
tapes, mental math
activities, putting
words in alphabeti-
cal order, placing a
visual distractor (e.g.
a plastic overhead
sheet with distractor
lines) over the top of
a paper and pencil
activity.

in addi-
tion to
the man-
ual.

used to
make
treatment
decisions,
such as
when to
start, stop,
or modi-
fy a pro-
gram. For
example,
clinicians
examine
the par-
ticipants'
error pro-
files to
assess
where er-
rors were
occurring,
such as
at the be-
ginning
or end of
a task, re-
flecting a
different
attention-
al demand
and adjust
the train-
ing tasks
according-
ly. Graphs
of perfor-
mance
were
shown to
the client
to provide
objective
and pow-

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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erful feed-
back.

Bo
2019

COG-
PACK

Adult
outpa-
tients
< 6
months
post-
stroke
with
vas-
cular
cog-
nitive
impair-
ment
(aged
> 18
years)

To pro-
vide an
effective
and safe
alterna-
tive to
estab-
lished
drugs to
decrease
cogni-
tive im-
pair-
ments
in peo-
ple with
stroke in
the form
of a non-
pharma-
cologi-
cal inter-
vention
of cog-
nitive
training.

COGPACK
programme,
developed for
neurorehabil-
itation (Mark-
er Software,
www.mark-
ersoft-
ware.com) de-
livered on up
to 20 tablet
computers
with touch
screens "to
avoid train-
ing difficulties
in computer
novices"; 12
of possible
64 exercises
were selected,
including 4
tasks of mem-
ory ('memo-
ry for route',
'memory for
signs', 'mem-
ory for pat-
tern', 'memo-
ry for scene'),
4 tasks of
execution
('mental arith-
metic', 'log-
ical block',
'shortest way',
'continue a
series'), and 4
attention and
speed tasks
('scanning',

Supervised cognitive
training in groups us-
ing tablet computers 

Quote:
"expe-
rienced
ther-
apists
with ex-
ercise
physi-
ology
or clini-
cal psy-
cholo-
gy back-
grounds"
provid-
ed the
inter-
ventions
for the 4
groups.
How-
ever,
the cog-
nitive
training
group
used the
COG-
PACK
pro-
gram,
which is
a com-
mercial-
ly avail-
able pro-
gram
and
which,
accord-
ing to

Face-
to-face
in a su-
per-
vised
group
(≤ 20).

Within
the re-
habili-
tation
centre,
further
details
not
provid-
ed.

60
min-
utes, 3
times
per
week,
for 12
weeks
(36
hours
in to-
tal).

Group
training
was super-
vised, so
presum-
ably indi-
vidual and
group as-
sistance
was pro-
vided as
needed.

None
report-
ed

None
report-
ed

None
report-
ed

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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'catch', 'steer',
'assembly
line')

the web-
site, can
be used
in occu-
pation-
al thera-
py as a
"concen-
tration,
perfor-
mance
and mo-
tivation
aid".

Carter
1983

Cog-
nitive
skills
reme-
diation
train-
ing

Inpa-
tient
adults
with
cog-
nitive
impair-
ments
after
acute
stroke

To pro-
vide for-
mal cog-
nitive
reme-
diation
train-
ing to
people
within
1-week
post-
stroke
that in-
cluded
(quote)
"contin-
uous re-
inforce-
ment,
immedi-
ate feed-
back,
cuing,
gradu-
ally in-
creasing
… diffi-
culty lev-

Thinking
Skills Work-
book for pen
and paper
tasks requir-
ing: visual
scanning, vi-
sual-spatial,
or time judge-
ment; ear-
ly versions
cited in pa-
pers, latest
edition: Lan-
guirand 2014.

Provides pen
and paper
pre- and post-
tests and
tasks covering
various areas
of cognition
including pay-
ing attention
and reading,
concentrating
on detail, lis-
tening, sched-
uling and time

Based on pretest of
the 3 main areas of
interest, visual scan-
ning, visual-spatial,
or time judgement,
trained research as-
sistants provided 1-
to-1 training sessions
in any of these areas
where pretest perfor-
mance was < 80%.

Trained
research
assis-
tants
provid-
ed the
interven-
tion; Lan-
guirand
2014 work-
book
states
that it is
for use
by pro-
fession-
al reha-
bilitation
sta ,
parapro-
fession-
als, fam-
ily mem-
bers, or
a combi-
nation of
these.

Face-
to-face
and in-
dividu-
ally

Stroke
reha-
bilita-
tion
unit; Lan-
guirand
2014 work-
book
recom-
mends
a quiet
private
room
with
min-
imal
dis-
trac-
tions.

30–40
min-
utes, 3
times
per
week
for a
mean
of 3–4
weeks
(up
to 8
hours);
the
test-
ing and
train-
ing
took
place
be-
tween
9.00
a.m
and
11.45
a.m.
before
or after

Not re-
ported ex-
cept that
training
was given
only in ar-
eas where
the par-
ticipant
scored <
80%.

None
report-
ed

Only
that
the re-
search
assis-
tants
were
trained
in ac-
tivities
from
the
work-
book.

None
report-
ed

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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el and
stress-
ing the
impor-
tance of
the skills
being
taught to
activities
of daily
living."

management,
memory in
everyday liv-
ing, sorting
and classify-
ing, sequenc-
ing and logic,
verbal skills,
maths skills.

 

other
stroke
pro-
gram
activi-
ties; Lan-
guirand
2014 work-
book
recom-
mends
session
length
of 25–
35
min-
utes,
twice
per
week
for 4–6
weeks.

Chen
2015

Brain-
HQ

Adults
with-
in 3
months
post-
stroke
with
exec-
utive
disor-
der

To pro-
vide
comput-
er-based
training
to im-
prove
exec-
utive
func-
tioning
in addi-
tion to
regular
or stan-
dard re-
habilita-
tion and
therapy.

Brain-
HQ (Posit
Science) com-
puter-based
training ac-
cessed via
a computer
with Internet
access: Dou-
ble Decision,
Target Track-
er, Hawk Eye,
and Visual
Sweep avail-
able online;

Double Deci-
sion: trains
attention
(www.brain-
hq.com/why-
brain-

In addition to "regu-
lar/standard occupa-
tional therapy, phys-
ical therapy, TENS,
cognitive rehabili-
tation training, and
acupuncture" Brain-
HQ computer-based
training was provid-
ed, mainly using the
4 games of Brain-
HQ. Each game in-
cludes 10 levels, in-
creasing in difficulty
and graded by differ-
ent shapes, colours,
and interferences. In
addition, each level
has 3 different back-
grounds. Each partic-
ipant had a practice

Not
specified
although
the re-
searchers
(who ap-
pear to
be from
nursing
and re-
habili-
tation
back-
grounds)
provid-
ed the
demon-
stra-
tion and
train-
ing and

Not
spec-
ified
but
pre-
sum-
ably
face-
to-face
and in-
dividu-
ally.

Not
spec-
ified
but
within
inpa-
tient
reha-
bilita-
tion
ward.

5 ses-
sions
per
week
for 4
weeks
of 30
min-
utes
per
session
(10
hours
in to-
tal).

The diffi-
culties of
each game
were indi-
vidually
adjusted
according
to the par-
ticipant's
ability.

Grading
of games:
each game
included
10 levels,
increasing
in difficul-
ty. Each
level was
graded by
different

None
report-
ed

 None
report-
ed

None
report-
ed

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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hq/about-the-
brainhq-ex-
ercises/at-
tention/dou-
ble-decision);

Target Track-
er: trains
executive
function
(www.brain-
hq.com/why-
brain-
hq/about-the-
brainhq-ex-
ercises/at-
tention/tar-
get-track-
er); Hawk
Eye: trains
memory
(www.brain-
hq.com/why-
brain-
hq/about-the-
brainhq-exer-
cises/brain-
speed/hawk-
eye); Visu-
al Sweeps:
trains spatial
orientation
(www.brain-
hq.com/why-
brain-
hq/about-the-
brainhq-exer-
cises/brain-
speed/visu-
al-sweeps).

session at the enrol-
ment of the study.
The study researcher
chose the suitable
model for training
to ensure the safety
of the participants
with hemiplegia.
The first to fourth
week of training all
included Double De-
cision, Target Track-
er, Hawk Eye, and Vi-
sual Sweep games.

accom-
panied
the par-
ticipant
during
train-
ing to
ensure
smooth
training.
Brain-
HQ train-
ing was
complet-
ed in ad-
dition
to regu-
lar occu-
pational
therapy
and oth-
er thera-
pies. 

shapes,
colours,
and inter-
ferences.
The lev-
els of diffi-
culty were
raised by
increasing
the sim-
ilarity of
shapes
and
colours
and by
increas-
ing the
number
of inter-
ferences.
In addi-
tion, each
level had
3 differ-
ent back-
grounds.
Based on
the par-
ticipant's
correct or
incorrect
responses,
the time
of the tar-
get items
shown on
the screen
decreases
or increas-
es. The
system au-
tomati-
cally ad-
justed the
difficult

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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accord-
ing to par-
ticipant's
progress.

Cho
2015 

Reha-
Com

Adults
within
3–12
months'
post-
stroke
with
cog-
nitive
dys-
func-
tion

To pro-
vide ob-
jective
cog-
nitive
training
based
on neu-
ropsy-
cholog-
ical pat-
terns
to stim-
ulate
dam-
aged lo-
cation of
the brain

RehaCom
software (Ko-
rean version):
the awaken-
ing, reactivi-
ty, attention
and concen-
tration, si-
multaneous
attention,
and selec-
tive attention
programs;
see ha-
somed.de/en/
products/re-
hacom/; the
software is
available in
27 languages
at no extra
cost; comput-
er; joystick
and touch
screen input
devices; reac-
tion board.

Computer-assisted
cognitive rehabilita-
tion

2 "expert
thera-
pists"
using
commer-
cially
available
soft-
ware 

Face-
to-face
and in-
dividu-
ally.

Not
speci-
fied.

30
min-
utes
per
day, 5
days
per
week,
for 6
weeks
(15
hours
in to-
tal).

Feedback
on the re-
sult during
and after
the treat-
ment was
provided
and train-
ing oc-
curred ac-
cording to
each par-
ticipant's
function-
al ability;
the par-
ticipants
could
complete
the train-
ing using
a reac-
tion board
while seat-
ed and
watch-
ing the
screen.

None
report-
ed.

None
report-
ed.

None
report-
ed.

Cho
2016

Reha-
Com

Adults
within
3–12
months'
post-
stroke
with
cog-
nitive
dys-

To im-
prove
prob-
lem-solv-
ing abili-
ty using
games
or other
comput-
er-based

RehaCom
software (Ko-
rean version):
the atten-
tion, con-
centration,
and memo-
ry programs;
see ha-
somed.de/en/

Computer-assisted
cognitive rehabilita-
tion.

2 "expert
thera-
pists"
using
commer-
cially
available
soft-
ware.

Face-
to-face
and in-
dividu-
ally.

Not
speci-
fied.

30
min-
utes
per
day, 5
days
per
week,
for 6
weeks

Training
at differ-
ent levels
of task dif-
ficulty ac-
cording to
the func-
tional lev-
el of the

None
report-
ed.

None
report-
ed.

None
report-
ed.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
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9
9

func-
tion

pro-
grams in
a man-
ner that
allows
different
levels of
task dif-
ficulty
for the
partici-
pant.

products/re-
hacom/. The
software is
available in
27 languages
at no extra
cost; comput-
er; monitor,
keyboard.

(15
hours
in to-
tal).

partici-
pant.

De
Luca
2018

ERICA Adults
in
chron-
ic
phase
of
stroke
(3–6
months)

To im-
plement
cog-
nitive
training
in 5 cog-
nitive
domains
of at-
tention
process,
memo-
ry abili-
ties, spa-
tial cog-
nition,
and ver-
bal and
non-ver-
bal ex-
ecutive
func-
tions.

 PC-based
ERICA soft-
ware train-
ing (www.er-
ica.giun-
tios.it/it/) in
Italian; per-
sonal com-
puter.

Traditional cognitive
rehabilitation plus
computer-based ERI-
CA software training
provided by a ther-
apist who provid-
ed exercises with a
growing hierarchy of
complexity.

Trained
"cog-
nitive
thera-
pist"; the
ERICA
website
states
that pro-
fession-
als who
can use
ERICA in-
clude:
doctors
with spe-
ciali-
sation
in geri-
atrics,
physi-
cal med-
icine and
rehabil-
itation,
neurol-
ogy and
neu-
ropsy-
chiatry,
psychol-

Face-
to-face
and in-
dividu-
ally.

Not
speci-
fied.

24 ses-
sions
of 45
min-
utes
each, 3
times
per
week
for 8
weeks
plus
same
time in
tradi-
tional
cogni-
tive re-
habili-
tation
(up
to 18
hours)
in ad-
dition
to tra-
dition-
al cog-
nitive
reha-
bilita-

The ther-
apist pro-
vided the
programs
within the
"growing
hierarchy
of com-
plexity"
through
the ERICA
platform;
the diffi-
culty of
the exer-
cises "was
flexible to
the pro-
gressive
changes
of the pa-
tient's per-
formance
and con-
sistently
ensure(d)
effective
and pleas-
ant reha-
bilitation
sessions".

None
report-
ed.

None
report-
ed.

None
report-
ed.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
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ogists,
speech
thera-
pists,
phys-
iother-
apists,
occupa-
tional
thera-
pists. 

tion of
24 ses-
sions 3
times
per
week
for 8
weeks
(for to-
tal of
48 ses-
sions
of 45
min-
utes
each,
total
of 36
hours).

The web-
site states:
"The user
[rehabili-
tation pro-
fessional]
selects the
exercise to
be admin-
istered,
sets the
parame-
ters (tar-
get stimu-
lus, expo-
sure time,
back-
ground
color,
etc.), ad-
ministers
the exer-
cise and
proceeds
with the
session."

Hasan-
zadeh
Pashang
2020 

Cogni-
tive re-
habili-
tation 

Adults
with
atten-
tion
impair-
ment

To im-
prove vi-
sual and
audito-
ry at-
tention
perfor-
mance
through
group
work in-
cluding
focused
stimu-
lation,
learning
compen-

The Brain In-
jury Work-
book. Exer-
cises for Cog-
nitive Re-
habilitation
(Powell 2017).
www.rout-
ledge.com/The-
Brain-In-
jury-Work-
book-Exercis-
es-for-Cog-
nitive-Re-
habilita-
tion-2nd/Pow-

Routine rehabilita-
tion plus cognitive
rehabilitation was
delivered according
to the Brain Injury
Workbook (Powell
2017).

Table 1 of paper out-
lines content of 8
sessions:

1: "Determining the
purpose and famil-
iarity with stroke and
its effects on atten-
tion, memory and
daily life"

Not re-
port-
ed; Pow-
ell
2017 stat-
ed that
the
work-
book can
be used
by ther-
apists
work-
ing with
brain-
injured
peo-

Face-
to-
face in
groups
of 2–
10 peo-
ple,
as per
work-
book.

Stroke
reha-
bilita-
tion
clin-
ic but
not de-
scribed.

8 ses-
sions
(1 hour
per
week)
(8
hours
in to-
tal).

None re-
ported,
although
content
appeared
amenable
to indi-
vidual tai-
loring,
e.g. fam-
ily name
training.

None
report-
ed.

None
report-
ed.

None
report-
ed.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
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satory
coping
strate-
gies, ac-
quiring
insight
and
aware-
ness,
emo-
tional
adjust-
ment
and im-
proved
self-ef-
ficacy
of feel-
ing more
'in con-
trol' (Pow-
ell 2017).

ell/p/
book/9781315172897.

2: "Defining atten-
tion and its types. At-
tention persistence
training. Training
(backward training)"

3: "Memorizing pic-
tures, names and
face, and practicing
word listing"

4: "Meaning evoca-
tion training, and
completing words"

5: "Family name
training, and word
finding training to
promote the divided
attention"

6: "Different-options
training, and using
memory auxiliaries"

7: "Training how to
remember arrange-
ments and gathering
training"

8: "Training how
to remember num-
bers and review of
some training, solv-
ing problems and re-
sponding to patient
questions".

ple in
groups
and can
be used
by peo-
ple with
brain in-
juries
them-
selves
and their
carers.

Jiang
2016

Reha-
Com

Adults
with-
in 6
months
post-
stroke
with
cog-

To pro-
vide
comput-
er-based
training
with 5
different
treat-

RehaCom
software
package (Chi-
nese ver-
sion); see ha-
somed.de/en/
products/re-
hacom/; the

Conventional ther-
apy plus comput-
er software train-
ing with RehaCom,
which includes 5 dif-
ferent therapeutic
programs, each with
1–4 different tasks

Phys-
iother-
apists
using
commer-
cially
available
soft-

Face-
to-face
and
ap-
pears
to have
been
indi-

Not
spec-
ified
but
with-
in a re-
habili-
tation

30
min-
utes
per
day, 5
days
per
week,

The phys-
iother-
apists
chose dif-
ferent
training
programs
and diffi-

None
report-
ed in
paper,
but
pro-
tocol
stat-

None
report-
ed.

 None
report-
ed.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)

C
o
ch
ra
n
e

L
ib
ra
ry

T
ru
ste

d
 e
v
id
e
n
ce
.

In
fo
rm

e
d
 d
e
cisio

n
s.

B
e
tte

r h
e
a
lth

.

  

C
o
ch
ra
n
e D

a
ta
b
a
se o

f S
ystem

a
tic R

e
vie

w
s

https://www.routledge.com/The-Brain-Injury-Workbook-Exercises-for-Cognitive-Rehabilitation-2nd/Powell/p/book/9781315172897
https://www.routledge.com/The-Brain-Injury-Workbook-Exercises-for-Cognitive-Rehabilitation-2nd/Powell/p/book/9781315172897
https://hasomed.de/en/products/rehacom/
https://hasomed.de/en/products/rehacom/
https://hasomed.de/en/products/rehacom/
https://hasomed.de/en/products/rehacom/


O
ccu

p
a
tio

n
a
l th

e
ra
p
y
 fo
r co

g
n
itiv

e
 im

p
a
irm

e
n
t in

 stro
k
e
 p
a
tie

n
ts (R

e
v
ie
w
)

C
o
p
yrig

h
t ©

 2022 T
h
e C

o
ch
ra
n
e C

o
lla
b
o
ra
tio
n
. P
u
b
lish

ed
 b
y Jo

h
n
 W
ile
y &

 S
o
n
s, Ltd

.

2
0
2

nitive
dys-
func-
tion

ment
pro-
grams
designed
to "re-
store at-
tention,
memory,
and ex-
ecutive
function
and to
improve
the visu-
al field."

software is
available in 27
languages at
no extra cost;
computer.

from which partici-
pants chose during
each therapy session
and 3–5 varying lev-
els of difficulty. The
provider chose the
program and diffi-
culty level accord-
ing to each partic-
ipant's needs and
provided guidance
or reminders and in-
creased difficulty ac-
cording to patient
feedback.

ware.
The Re-
haCom
website
states
that the
software
is used
"exten-
sively by
…occu-
pation-
al ther-
apists"
and oth-
er clini-
cians in
rehabil-
itation
centres,
hospi-
tals, and
clinics.

The pro-
tocol
(Yang
2014)
stated
the fol-
lowing
require-
ments
of train-
ing and
experi-
ence for
all arms
of the
study:

1.
proven
record
of ≥ 3

vidual-
ly.

hospi-
tal.

for a
total of
60 ses-
sions
over 3
months
(30
hours
in to-
tal).

culty lev-
els accord-
ing to the
specific
circum-
stances of
each par-
ticipant
and in-
creased
the train-
ing diffi-
culty ac-
cording
to partici-
pant feed-
back.

ed that
the in-
vesti-
gators
could
be con-
vened
to dis-
cuss
practi-
cal is-
sues
such
as in-
terven-
tion
proto-
col re-
visions
(Yang
2014).

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
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2
0
3

years of
clinical
experi-
ence and
certified
training
or edu-
cation in
related
fields of
rehabil-
itation
or re-
search;

2. par-
ticipa-
tion in
a 2-day
training
in the
standard
operat-
ing pro-
cedures
provid-
ed by
the au-
thor of
the man-
ualised
proto-
col and
the stan-
dard op-
eration
videos.
In the
train-
ing, the
protocol
was ex-
plained
and
prac-

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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tised
on each
other
during
exercises
and role-
plays.

Lin
2014

Reha-
Com

Adults
under-
going
reha-
bilita-
tion
6–10
months
since
stroke
with
exec-
utive
func-
tion
and
mem-
ory
deficits

To im-
prove
exec-
utive
func-
tion and
memory.

RehaCom
software:
see ha-
somed.de/en/
products/re-
hacom/; the
software is
available in 27
languages at
no extra cost;
computer.

Cognitive training –
no further descrip-
tion of procedures
provided.

2 trained
psychol-
ogists;
the Re-
haCom
website
states
that the
software
is used
"exten-
sively by
… occu-
pation-
al ther-
apists"
and oth-
er clini-
cians in
rehabil-
itation
centres,
hospitals
and clin-
ics.

Not de-
scribed
but
pre-
sum-
ably
face-
to-
face.

Not de-
scribed
but
pre-
sum-
ably in
the re-
habili-
tation
de-
part-
ment.

1 hour
per
ses-
sion,
6 ses-
sions
per
week
for 10
weeks
(60
hours
in to-
tal).

None re-
ported.

None
report-
ed.

None
report-
ed.

None
report-
ed.

Lundqvist
2010

WM
train-
ing
(Cogmed
QM)

Adult
reha-
bilita-
tion
outpa-
tients

To im-
prove
WM
function
using in-
dividu-
alised
and in-
tense
comput-

QM (former-
ly called Re-
Memo and
now called
Cogmed) for
adults, a WM
training com-
puterised sys-
tem with vi-
suo-spatial

Participants per-
formed their WM
training program on
a personal computer
in pairs in the pres-
ence of 1–3 certified
coaches who provid-
ed special feedback
once per week be-
side the continuous

3 cer-
tified
coach-
es; au-
thor con-
tact con-
firmed
these
were oc-
cupa-

Face-
to-face
in pairs
in the
pres-
ence
of 1–
3 cer-
tified

In a
sep-
arate
quiet
room
in the
Reha-
bilita-
tion
De-

45–60
min-
utes of
intense
train-
ing per
day, 5
days
per
week,

The diffi-
culty lev-
el of each
training
task au-
tomati-
cally ad-
justed ac-
cording to
each par-

None
report-
ed.

None
report-
ed.

None
report-
ed.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
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erised
training
that oc-
curs in a
clinic, at
least ini-
tially, so
that par-
ticipants
receive
the ben-
efit of
coach-
ing,
meeting
with oth-
er partic-
ipants,
and
train-
ing in
a calm,
quiet en-
viron-
ment.

and verbal
WM tasks de-
veloped at the
Karolinska In-
stitute and
Cogmed Cog-
nitive Med-
ical System
AB, Sweden
(www.cogmed.com/
healthcare).
See also K-
lingberg 2002;
Westerberg
2007; Wester-
berg 2004 for
details of the
program.

statistics, which the
participants could
follow themselves
on the computer.
The training pro-
gram specified dif-
ferent visuo-spatial
and verbal WM tasks.
Each task was intro-
duced by a speak-
er voice and the per-
son responded by
localising and re-
membering the stim-
uli. The participants
responded using a
computer mouse.

The visuo-spatial
WM tasks required
the participant to re-
member the position
of stimuli in a 4 × 4
grid and then they
are asked to repro-
duce stimuli in the
same order, in the
reverse order, or in
the grid after the grid
had been rotated.

The verbal WM tasks
required the partic-
ipant to remember
sequences of letters
and digits forwards
or backwards, or
both.

tional
thera-
pists.

coach-
es.

part-
ment.

for 5
weeks
(25
hours
pos-
sible
maxi-
mum),
weekly
coach
feed-
back.

ticipant's
progress,
increasing
the WM
load ac-
cording
to each
partici-
pant's per-
formance
levels.
The coach
provided
feedback
once per
week in
addition
to ongo-
ing statis-
tics pro-
vided to
the partic-
ipants on
the com-
puter.

Maggio
2020

Home
au-
toma-
tion
train-
ing

Adults
with
cog-
nitive
impair-
ments

To evalu-
ate how
partic-
ipants
reacted
and in-

Home au-
tomation
technolo-
gies with-
in the home
automation

Small group activ-
ities in a home au-
tomation room with
home automation or
domotics technolo-
gies where the inter-

Not
clearly
stated in
paper;
howev-
er, 1 of

Face-
to-face
in a
group
(3–5
partic-

In a
room
with
home
au-
toma-

3 ses-
sions
per
week
for 8
weeks

The ad-
justabili-
ty provid-
ed with-
in home
automa-

None
report-
ed.

None
report-
ed.

None
report-
ed.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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after
chron-
ic
stroke
under-
going
reha-
bilita-
tion

teracted
with the
environ-
ment,
and pre-
pare
them for
a return
home.

room (see Fig-
ure 1 of photo
of original pa-
per of exam-
ple technolo-
gies in use);
functional
activities in
the room fa-
cilitated by
the thera-
pist; quote:
"The room
is designed
for severely
disabled pa-
tients who
are partially
autonomous
in their
movements.
Through a
centralized
control sys-
tem, patients
can change
the environ-
ment, moni-
tor some en-
vironmen-
tal parame-
ters (for ex-
ample, detect
the presence
of smoke,
water or gas
leaks), but
also use the
alarm bell.
Kitchen coun-
tertops and
other shelves
can be adapt-
ed in height
and depth.

action was mediated
by these technolo-
gies to achieve pa-
tient ADL goals, e.g.
cooking and person-
al care in preparation
for returning home. 

the au-
thors
was an
occupa-
tional
therapist
and the
interven-
tion was
clearly
within
scope
of occu-
pational
therapy
practice.

ipants
per
group).

tion
or do-
motics
tech-
nolo-
gies in
neu-
rore-
habili-
tation
unit.

(i.e. to-
tal of
24 ses-
sions),
each
session
lasting
about
60
min-
utes
(24
hours
in to-
tal).

tion room
allowed
tailoring
of heights
and
depths
of equip-
ment and
technolo-
gies to suit
patient's
individual
needs, dis-
abilities,
and di-
mensions.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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The bathroom
has an adapt-
able toilet
and shower,
which can be
changed by
the patient."

Park
2015a

CoTras Adult
reha-
bilita-
tion
pa-
tients
with
stroke

To pro-
vide a
Korean
comput-
er-based
cogni-
tive re-
habilita-
tion to
enhance
atten-
tion,
concen-
tration,
imple-
men-
tation
skills
and per-
cep-
tion-mo-
tor skills

CoTras pro-
gram (Net-
blue Co., Ltd,
Korea) made
for Koreans;
see www.net-
blue.co.kr/eng/
doc/produc-
t01-01.php.

A joystick and
a large but-
ton on the Co-
Tras panel,
which make
the training
easier for par-
ticipants who
are unfamiliar
with comput-
er use.

All participated in
a standard rehabil-
itation program ac-
cording to a daily in-
patient treatment
schedule. In addi-
tion to standard re-
habilitation, all par-
ticipants received
30-minute daily ses-
sions of the comput-
er-based program
treatment.

Not re-
ported;
howev-
er, the
research
was con-
ducted
by occu-
pation-
al ther-
apists
and the
software
is com-
mercial-
ly avail-
able.

Un-
clear
but ap-
pears
it was
face-
to-
face.

Local
inpa-
tient
reha-
bilita-
tion
hospi-
tal, no
further
details
provid-
ed.

20 × 30
minute
ses-
sions
(5 days
per
week
for 4
weeks)
(10
hours
in to-
tal).

The train-
ing allows
adjusting
to individ-
ual par-
ticipant's
abilities at
all levels
of the pro-
gram.

None
report-
ed.

None
report-
ed.

None
report-
ed.

Prokopenko
2013

Com-
puter
train-
ing

Inpa-
tient
adults
with
cog-
nitive
impair-
ments
from a
hemi-
sphere
stroke

To re-
store
cog-
nitive
function
using
2-part
comput-
er train-
ing fo-
cusing
on atten-
tion and

Computer
programs:

1. Schulte's
Tables for at-
tention train-
ing

2. Fig-
ure-back-
ground test
for visual and
spatial gnosis
training

In addition to stan-
dard treatment at
the inpatient rehabil-
itation department:

1. attention training

Schulte's Table (a
5 × 5 square grid
containing num-
bers from 1 to 25
in a random order)
was presented in full
screen mode on the

Not
clearly
stated in
paper;
howev-
er, the
authors
con-
firmed
sessions
were
conduct-
ed by

Face-
to-face
and in-
dividu-
ally.

Inpa-
tient
reha-
bilita-
tion
de-
part-
ment.

Daily
for 30
min-
utes
for 2
weeks
(up
to 15
hours).

Schulte's
Tables
training:

Difficulty
level could
be ad-
justed by
"changing
the peri-
od of time
allowed
for the pa-
tient to

None
report-
ed.

Use of
a train-
ing
proto-
col.

None
report-
ed.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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visual
and spa-
tial gno-
sis with
built-
in feed-
back and
a help
option.
Part 1 fo-
cused
on 4 as-
pects
of at-
tention
(sus-
tained,
selec-
tive, di-
vided
and al-
ternat-
ing);
part 2 fo-
cused
on fig-
ure-back-
ground
activi-
ties with
gradu-
ally de-
creasing
intensity
of "back-
ground
noise".

The
tasks
were not
aimed
at eval-
uation
of cog-

Other com-
puterised
tasks: "re-
membering a
sequence of
symbols", "ar-
ranging the
clock hands",
and "the seri-
al count".

computer monitor.
The participant was
timed while locating
numbers from 1 to
25 in ascending or-
der by clicking on the
corresponding num-
ber with the mouse.
Cues were provided
after a fixed time pe-
riod, e.g. the number
pulsated or changed
colour. The time tak-
en to complete the
task was displayed
at the end of the ses-
sion;

2. training of visual
and spatial gnosis

a. Figure Ground

1 picture image with
decreasing intensi-
ty of "background
noise" was present-
ed on the comput-
er screen. At the top
of the screen, sever-
al different images,
such as objects or
letters without back-
ground were shown,
including a picture
of the image shown
in the task. The par-
ticipant needed to
identify the picture
that corresponded to
the image presented
in the task with the
noise as soon as pos-
sible by clicking the
mouse cursor on the

occu-
pation-
al ther-
apists.
The pa-
per stat-
ed that
the ap-
proach
could
possibly
be used
indepen-
dent-
ly by a
person
without
involve-
ment of
the med-
ical per-
sonnel.

find the
number
before the
hint ap-
pears".

Visual and
spatial
gnosis
training:

fig-
ure-ground
training:
there is a
gradual
reduction
of "noise"
intensi-
ty until it
complete-
ly disap-
pears.

Position
memo-
ry train-
ing: an ex-
tra object
is added
with cor-
rect an-
swers and
training
contin-
ues until 2
mistakes
are made.
Informa-
tion ap-
pears on
the screen
about the
speed and

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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nitive
func-
tions,
but
rather at
training
of these
func-
tions;
though
task
perfor-
mance
speed in
the at-
tention
task was
mea-
sured
in time
and fed
back to
the par-
ticipant,
the feed-
back
serves
only as
a ref-
erence
point for
improve-
ment.

corresponding im-
age on the top part
of the screen. Speed
of recognition was
assessed on scale of
0–10. Correctness
of performance was
marked by applause
or a signal "incor-
rect".

b. Position Memory

A 5 × 5 grid with a
gradually increasing
number of objects
(images of books)
was used to train re-
membering of the
position of images.
The pictures were
first shown, then hid-
den and the patient
clicked on the cells
where they remem-
bered the pictures
were located until 2
mistakes were made.
The paper provides
figures with exam-
ples of the computer
programs.

correct-
ness of an-
swers and
highest
amount of
informa-
tion mem-
orised.

Prokopenko
2018

Com-
puter
cog-
nitive
train-
ing

People
with
vas-
cular
cog-
nitive
impair-
ments
with-
out de-

To cor-
rect
post-
stroke
cogni-
tive im-
pair-
ments
in acute
and ear-

KrasSMU
complex of
neuropsy-
chological
computer
programs (in
Russian):

• visual and
spatial
gnosis us-

An instructor demon-
strated how to use
a computer and ex-
plained the tasks
and rules for each
training program in
the first few sessions
then participants
could train indepen-
dently, remaining

Not
clearly
stated in
paper,
howev-
er the
authors
con-
firmed in
person-

Face-
to-face
and in-
divid-
ually
with
an in-
struc-
tor
then

In neu-
rore-
habili-
tation
cen-
tre; al-
so stat-
ed that
pa-
tients

10 dai-
ly ses-
sions
for 30
to 40
min-
utes (5
hours
to 6
hours

Super-
vision
provided
through-
out so that
individual
support
could be
provided
as need-

 None
report-
ed

None
report-
ed

 None
report-
ed

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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mentia
in early
recov-
ery pe-
riods
of is-
chaemic
hemi-
spheric
stroke

ly recov-
ery pe-
riods
based
on the
"classi-
cal neu-
ropsy-
cholog-
ical ap-
proach
of
Alexan-
der
Luria."

ing the
comput-
er-based
"Fig-
ure-Back-
ground"
test with
a feedback
mode and
a gradual-
ly decreas-
ing intensi-
ty of back-
ground
noise. "A
picture
with a de-
creasing
intensity of
back-
ground
noise is
presented
on a com-
puter
screen.
There are
several dif-
ferent pic-
tures with-
out a back-
ground in
the top
part of
the screen.
One of
these pic-
tures cor-
responds
to the im-
age pre-
sented in
the task
with the
noise; oth-

under the supervi-
sion of the instruc-
tor.

Procedures for Fig-
ure-Background test
and Visual and Posi-
tion test described in
depth:

Figure-Background
program: "Patient
is asked to identify
the image in the pic-
ture with noise, and
click on the corre-
sponding image in
the top part of the
screen. There is then
a gradual reduction
of noise intensity, up
to its complete dis-
appearance. The pa-
tient needs to recog-
nise the image as
soon as possible. The
speed of recognition
is assessed on a scale
of 0–10. The accura-
cy of performance is
marked by applause
or a signal 'incorrec-
t'." (see Figure 1 in
paper).

Pattern position pro-
gram: "After presen-
tation of various pic-
tures arranged in
cells, the pictures
are hidden, and then
the patient is asked
to click on the cells
where pictures he or
she remembers were
located. After a cor-

al cor-
respon-
dence
about
the same
interven-
tion pro-
vided in-
 Prokopenko
2013 that
the ses-
sions
were
conduct-
ed by oc-
cupa-
tional
thera-
pists. 

partic-
ipants
could
train
inde-
pen-
dently,
while
under
the su-
pervi-
sion of
the in-
struc-
tor

could
avail
them-
selves
of the
pro-
grams
online

40
min-
utes in
total)

ed. Lev-
els of com-
plexity
could be
increased
depend-
ing on pa-
tients'
abilities.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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er pictures
represent
various im-
ages of ob-
jects and
letters."
See Figure
1 in pa-
per for pic-
ture of the
screen for
this pro-
gram;

• visual and
spatial
memory
training us-
ing pat-
tern posi-
tion-test
aims at
"getting
the patient
to remem-
ber the po-
sition of
images,
with a
gradually
increasing
number of
objects
(images of
books,
berries,
etc.) in
cells of
a square."
See Figure
2 in pa-
per for a
picture of
the screen

rect performance,
the number of ob-
jects for memorisa-
tion is increased by
one. Training contin-
ues until the patient
makes 2 mistakes,
and is followed by
the appearance of in-
formation about the
speed and correct-
ness of answers, and
the highest volume
of information mem-
orized on a screen
(Figure 2). Then, the
participant goes up
to the next level,
where the quantity
of cells increases."

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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for this pro-
gram;

• visual
memory,
using tasks
for the
memorisa-
tion of se-
quences of
nonverbal
patterns
(not further
described);

• spatial
gnosis ar-
ranging
clock
hands (not
further de-
scribed);

• impetuosi-
ty correc-
tion (not
further de-
scribed);

• speed
counting
(not further
described);

• attention
using a
comput-
er-based
Shulte's ta-
bles test
(not further
described).

The software
is reported-
ly available
on CD and on-
line.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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Prokopenko
2019

Neu-
ropsy-
cho-
logical
com-
puter
train-
ing

Pa-
tients
in the
early
and
late re-
covery
peri-
od fol-
lowing
first
hemi-
spher-
ic is-
chaemic
stroke,
with
cog-
nitive
impair-
ments

To pro-
vide
low-cost
stimula-
tion of
sever-
al cog-
nitive
func-
tions
"with au-
tomatic
changes
in load-
ings and
assess-
ment of
point
scores"
and en-
suring
high lev-
el com-
pliance
through
high mo-
tivation
from
play as-
pects of
the pro-
grams.

KrasSMU
complex of
neuropsy-
chological
computer
programs (in
Russian):

• opti-
cal-spatial
gnostic
training us-
ing a com-
puterised
version of
the "fig-
ure-back-
ground"
test (see
Figure 1 in
paper)

• visuospa-
tial mem-
ory train-
ing using
tests based
on remem-
bering the
position of
a card (see
Figure 2 in
paper)

• training of
attention
using com-
puterised
Schulte Ta-
bles

• training of
visual
memory
using tests
for remem-
bering se-

In addition to com-
plex restorative
treatment, patients
participated in
courses of sessions
using the neuropsy-
chological comput-
erised stimulation
programs. 

Not
clearly
stated in
paper,
howev-
er the
authors
con-
firmed in
person-
al cor-
respon-
dence
about
the same
interven-
tion pro-
vided in-
 Prokopenko
2013 that
the ses-
sions
were
conduct-
ed by oc-
cupa-
tional
thera-
pists.

Not re-
ported
but ap-
pears
to be
face-
to-face
and in-
dividu-
ally

In neu-
rore-
habili-
tation
centre

10 dai-
ly ses-
sions
for 30
to 40
min-
utes (5
hours
to 6
hours
40
min-
utes in
total)

Programs
provid-
ed "au-
tomatic
changes in
loadings"
presum-
ably in re-
sponse
to perfor-
mance

None
report-
ed

None
report-
ed

None
report-
ed

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
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quences of
symbols
which are
difficult to
verbalise

• training of
opti-
cal-spatial
gnosis us-
ing a clock
hands po-
sition test

• a program
to correct
impulsivity
and the
concentra-
tion of at-
tention

• a program
for training
to count

Skid-
more
2015a

Strat-
egy
Train-
ing

Inpa-
tients
with
cog-
nitive
impair-
ments
after
stroke

To har-
ness the
ability of
the per-
son with
cogni-
tive im-
pair-
ments
after
stroke
"to ob-
serve,
assess,
and pos-
itively al-
ter" his
or her
perfor-
mance
in "re-

Workbook
materials,
Canadian Oc-
cupation-
al Perfor-
mance Mea-
sure (COPM)
(Law 1998),
modified CO-
OP manu-
al (Polata-
jko 2004) for
adults with
TBI (Daw-
son 2009),
"Goal-Plan-
Do-Check"
goal sheets
(see Appen-
dix 1, Dawson
2009)

Sessions were ad-
ministered according
to standardised pro-
cedures described
further in Dawson
2009; Skidmore 2011;
Skidmore 2014;

4 critical ingredients
(self-selected goals,
self-evaluation of
performance, strate-
gy development and
implementation, and
therapeutic guid-
ed discovery) were
applied iteratively
throughout the ses-
sions in 4 steps via
guided discussion

Trained
rehabil-
itation
person-
nel; de-
velop-
ers of in-
terven-
tion are
occupa-
tional
thera-
pists

Face-
to-face
and in-
dividu-
ally

Inpa-
tient
reha-
bilita-
tion fa-
cility

45
minute
ses-
sions
daily
5 days
per
week
for the
dura-
tion of
inpa-
tient
reha-
bilita-
tion (in
addi-
tion to
usual
inpa-
tient

Partici-
pants self-
selected
their goals
and priori-
tised and
choose 4
to 6 activi-
ties to ad-
dress in
the ses-
sions;
steps were
repeated
iterative-
ly until the
goal was
met (and
thus par-
ticipants
moved

None
report-
ed

Fidelity
proce-
dures
were
com-
pleted
using a
proto-
col de-
scribed
else-
where
(Skid-
more
2014)
which
report-
ed that
"All re-
search
inter-

There
is no
report
of the
out-
come
of the
video-
taped
fidelity
rating,
as de-
scribed
above.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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al-life"
activi-
ties; to
teach
"individ-
uals to
identify
and pri-
oritize
prob-
lematic
daily ac-
tivities,
identi-
fy barri-
ers im-
peding
perfor-
mance,
gener-
ate and
evaluate
strate-
gies ad-
dress-
ing these
barriers,
and gen-
eralize
learning
through
prac-
tice."

and workbook mate-
rials.

Step 1: self-selection
of goals:

using the COPM and
indepth interviews
over 1 or 2 sessions,
therapists helped
participants identify
activities that were
important to them
and that were diffi-
cult to perform since
the stroke. After pri-
oritising these activi-
ties, the participants
choose 4–6 activities
to address.

Step 2: self-evalua-
tion:

the participants se-
lected an activity,
performed that ac-
tivity, and identified
barriers to perfor-
mance.

Step 3: strategy de-
velopment:

participants learned
a global "Goal-Plan-
Do-Check" strate-
gy where they set a
goal to address iden-
tified barriers (i.e. set
criterion for perfor-
mance outcome), de-
veloped a plan to ad-
dress the goal, com-
pleted the plan, and
checked whether the

reha-
bilita-
tion
thera-
py)

on to the
next ac-
tivity). Us-
ing guid-
ed discov-
ery tech-
nique, the
therapists
prompt-
ed the par-
ticipants
to iden-
tify key
principles
that they
learned
and to dis-
cuss ways
to apply
these key
principles.

ven-
tion
ses-
sions
were
video-
taped
and
rated
for fi-
delity
to the
respec-
tive
manu-
alized
proce-
dures
… [us-
ing] fi-
delity
check-
lists …
to as-
sess
treat-
ment
integri-
ty and
treat-
ment
differ-
entia-
tion in
a ran-
dom
20%
of ses-
sions
in each
treat-
ment
group".

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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plan worked or re-
quired revising.

Step 4: g generali-
sation and transfer:
these steps were re-
peated iteratively
until the goal was
met (and thus partic-
ipants moved on to
the next activity). Us-
ing guided discovery
technique, the ther-
apists prompted the
participants to iden-
tify key principles
that they learned
and to discuss ways
to apply these key
principles.

Skid-
more
2017

Guided
Train-
ing
(GUIDE)

Inpa-
tients
with
cog-
nitive
impair-
ment
after
acute
stroke
under-
going
reha-
bilita-
tion

To max-
imise
"the ex-
pertise
of the
patient
by train-
ing pa-
tients to
actively
engage
in the
direc-
tion and
focus
of their
treat-
ment.
There-
fore, pa-
tients
learn to
identify
and pri-

Workbooks,
Canadian Oc-
cupation-
al Perfor-
mance Mea-
sure (COPM)
(Law 1998),
standardised
protocol

In addition to usu-
al care; using the
COPM, the therapist
asked the partici-
pant to describe a
typical routine pri-
or to the stroke, fo-
cusing on a typical
weekday, a typical
Saturday and a typi-
cal Sunday. Based on
this discussion they
then asked the par-
ticipant to identify 4–
6 activities thought
important and like-
ly to be problemat-
ic after the stroke,
then focused the
subsequent interven-
tion on these activ-
ities. The research
therapist asked the
participant to pick

Licensed
occu-
pation-
al and
physical
thera-
pists (re-
search
thera-
pists)
who
were
trained
to com-
petency
on 1 or
the oth-
er stan-
dardised
interven-
tion pro-
tocols
and who
were in-

Face-
to-face
and in-
dividu-
ally

Inpa-
tient
reha-
bilita-
tion at
an aca-
demic
health
centre
and at
home

10 ses-
sions
of 45
min-
utes (5
days
per
week
for 2
weeks)
(7.5
hours
in to-
tal)

The re-
search
therapist
would ask
the partic-
ipant to
describe
a typical
routine
prior to
the stroke,
focusing
on a typi-
cal week-
day, typi-
cal Satur-
day, and
typical
Sunday.
Based on
this dis-
cussion,
the re-
search

None
report-
ed

Fidelity
to each
proto-
col and
differ-
enti-
ation
of ele-
ments
be-
tween
proto-
cols
was as-
sessed
using
stan-
dard-
ised
check-
lists
ap-
plied
to a

Adher-
ence
to in-
terven-
tion
proce-
dures
was
85%
in the
guided
train-
ing
group.
The 2
proto-
cols
were
suffi-
cient-
ly dif-
feren-
tiated,
with

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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oritize
prob-
lematic
daily ac-
tivities,
identi-
fy bar-
riers to
perform-
ing ac-
tivities,
gener-
ate their
own in-
dividu-
alized
strate-
gies for
address-
ing these
barriers,
and ap-
ply this
process
through
iterative
practice.
In doing
so, guid-
ed train-
ing is de-
signed
to equip
patients
with the
ability
to gen-
eralize
knowl-
edge
and
skills in
problem
iden-
tifica-

the first activity that
he or she wanted
to practice that ad-
dressed 1 of the par-
ticipant-identified
goals. The therapist
asked the partici-
pant to perform that
activity and identi-
fied barriers to per-
formance, the thera-
pists then taught the
participant a global
strategy, goal-plan-
do-check, and asked
the participant to set
a goal to address the
barriers (i.e. identi-
fy a criterion for per-
formance), devel-
op a plan to address
the goal, do the plan
and check whether
the plan worked or
required revising.
This process was re-
peated iteratively
until the goal was
met (and therefore
participants moved
on to the next activ-
ity), or until the end
of the 10 sessions.
The therapist guid-
ed participants using
prompting questions
and workbooks to fa-
cilitate learning and
aid the participants
in implementing the
strategy.

depen-
dent
con-
tractors
and not
mem-
bers of
the usu-
al care
rehabil-
itation
team.

thera-
pist then
asked the
partici-
pant to
identify 4
to 6 activ-
ities that
the par-
ticipant
thought
were im-
portant
and like-
ly to be
problem-
atic after
the stroke.
Thera-
pists then
focused
the subse-
quent in-
tervention
program
on these
activities.

ran-
dom
20% of
video
record-
ed ses-
sions
in each
condi-
tion.
They
also
as-
sessed
the de-
gree to
which
ele-
ments
of di-
rect
skill
train-
ing and
guided
train-
ing
proto-
cols
were
present
in usu-
al care
ses-
sions
(1 oc-
cupa-
tional
thera-
py ses-
sion, 1
phys-
ical
thera-
py ses-

guided
train-
ing in-
terven-
tion
ele-
ments
present
in
none
of the
sam-
pled
direct
skill
train-
ing
ses-
sions.
Analy-
sis of
the
sam-
pled
usual
care
ses-
sions
indi-
cated
that on
aver-
age 2%
(usu-
al care
train-
ing)
was
con-
sistent
with
guided
train-
ing.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
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tion and
prob-
lem-solv-
ing skills
to ad-
dress
new but
similar
prob-
lems
over
time."

sion
and 1
speech
thera-
py ses-
sion –
if be-
ing fol-
lowed
by
speech
thera-
py – for
each
study
partici-
pant).

van de
Ven
2017

Cog-
nitive
flexi-
bility
train-
ing
(BrainGym-
mer)

Adults
pa-
tients
who
had a
stroke
within
last 5
years
with
cog-
nitive
impair-
ments

To im-
prove
cogni-
tive flex-
ibili-
ty and
there-
by ex-
ecutive
func-
tioning
through
cog-
nitive
comput-
er-based
training
that in-
cludes
frequent
switch-
ing be-
tween
various
training
tasks.

Online
platform
BrainGym-
mer (in
Dutch); Eng-
lish version:
www.braingym-
mer.com/en/;
daily access
to a computer
with Internet
connection
and sound (ei-
ther through
headset or
speakers);

9 tasks con-
sisting of 20
levels select-
ed to train 3
cognitive do-
mains: atten-
tion, reason-
ing, and WM
(see Addition-
al file 2 van de

Training instructions
were provided at
baseline using videos
on computers fol-
lowed by supervised
practice by partici-
pants and provision
of training booklet.

Participants trained
on daily on several
tasks within 1 ses-
sion and frequently
switching between
the tasks. Partici-
pants were asked
to train when they
had at least 50 min-
utes available and
when not mentally
fatigued (e.g. late at
night).

Personal feedback
was provided based
on individuals'
scores after each

Trained
masters
students
who
were fa-
miliar
with all
train-
ing tasks
and lo-
gin pro-
cedures
for re-
mote
sup-
port and
training
instruc-
tion.

Neu-
ropsy-
cholo-
gist for
weekly
or fort-

Indi-
vidual-
ly and
inde-
pen-
dent-
ly with-
out
face-
to-face
super-
vision
at the
time
but
with
remote
assis-
tance
if re-
quired;
indi-
vidual
and
per-
sonal

At
home
for
com-
puter
tasks;
train-
ing oc-
curred
at a
univer-
sity

10
tasks
daily
for 3
min-
utes
each
(30
min-
utes),
5 times
per
week
for 12
weeks;
58 ses-
sions
(29
hours);

In
week
1, par-
tici-
pants
trained
for 10

"Diffi-
culty of
tasks was
adapted
individ-
ually to
the per-
formance
of partici-
pants. Par-
ticipants
were in-
structed to
go to the
next lev-
el when 2
or 3 stars
were ob-
tained.
Howev-
er, par-
ticipants
could
choose to
stay at the
same lev-

None
report-
ed

Weekly
or fort-
nightly
discus-
sion by
tele-
phone
about
train-
ing ad-
her-
ence.

Num-
ber of
ses-
sions
was
record-
ed.

De-
gree of
adap-
tive-
ness
of the

The
num-
ber of
ses-
sions
did not
differ
signif-
icant-
ly be-
tween
the in-
terven-
tion
train-
ing
group
and
the ac-
tive
control
group.
The
de-
gree of
adap-

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
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Ven 2015 for
brief descrip-
tions and pic-
tures of tasks;
www.ncbi.nlm.ni-
h.gov/pmc/
arti-
cles/PMC4545547/:

• Attention
tasks: Pat-
tern Ma-
trix, Birds
of a Feath-
er, Mind
the Mole

• Reasoning
tasks:
Square
Logic, Out
of Order,
Patterned
Logic

• Memory
tasks: Toy
Shop, Mul-
ti Memo-
ry, Moving
Memory

Training
videos of each
task on indi-
vidual com-
puters

Instruction
booklet

task, using a 3 star
rating scale, with
more stars for better
performance and at
the end of each ses-
sion with more de-
tailed feedback of
their scores on each
task.

Email availability for
questions or to ad-
dress any problems.

Weekly or fortnight-
ly contact by phone
for participants to
ask questions and
for discussion about
training adherence.

Reminder email sent
if no training for 2
days and person-
al contact if 3 days
without training.

Daily log by partici-
pants.

Exit questionnaire
administered.

nightly
contact.

tele-
phone
and
email
con-
tact
with
train-
ers /
neu-
ropsy-
cholo-
gist.

min-
utes
each
day on
3 tasks
then
from
week
2, the
num-
ber of
trials
per
task
was re-
duced
to pro-
mote
fre-
quent
switch-
ing be-
tween
task.

Train-
er con-
tact
weeks
1, 2, 3,
5, 6, 8,
and 10.

Email
con-
tact
if no
train-
ing for
2 days.

el when
receiving
2 stars,
whereas
they were
obliged to
stay at the
same lev-
el when
one star or
less was
obtained."
Tasks were
set up
each ses-
sion for
each par-
ticipant.
"The order
of tasks
ensured
that tasks
from the
same cog-
nitive do-
main (at-
tention,
reasoning,
and WM)
were not
presented
immedi-
ately after
each oth-
er." van
de Ven
2015 (p.4)
Emails
were sent
as soon
as partici-
pants did
not train
for 2 days.

cog-
nitive
train-
ing
was as-
sessed.

Amount
of ex-
tra per-
sonal
con-
tact
(tele-
phone
or
email)
due to
ques-
tions
or
tech-
nical
issues
during
train-
ing and
level
of en-
gage-
ment
(i.e.
how
often
a re-
minder
to train
was
need-
ed)
was
record-
ed.

tive-
ness
was
com-
pro-
mised
in 17%
of the
inter-
ven-
tion
group
partici-
pants.
5 par-
tici-
pants
(17%)
were
slight-
ly less
chal-
lenged
in the
last
weeks
of the
train-
ing be-
cause
they
reached
the
high-
est lev-
el and
score
pos-
sible
on 1 of
the 9
tasks.

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
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Partic-
ipant
daily
log of
their
level of
moti-
vation
during
train-
ing,
amount
of
physi-
cal ex-
ercise
at the
day of
train-
ing,
how in-
terest-
ing and
diffi-
cult
the
tasks
of that
day
were,
fatigue
level
before
and
after
train-
ing.

Exit
ques-
tion-
naire
about
sub-
jective

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
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train-
ing ef-
fective-
ness;
change
of
strate-
gies
during
train-
ing;
check
of
blind-
ing to
experi-
mental
condi-
tion;
changes
in cog-
nitive
stimu-
lation
in daily
life be-
sides
study
related
train-
ing;
and
major
changes
during
train-
ing.

Walker
2012

Neu-
ropsy-
cho-
logical
group

Inpa-
tient
adults
with
cog-
nitive

To select
tailored,
evi-
dence-based
tech-
niques

Neuropsycho-
logical treat-
ment man-
ual of evi-
dence-based
techniques

Detailed cognitive
testing and an as-
sessment of the im-
pact of cognitive
deficits on dress-
ing by observation

Research
occu-
pation-
al ther-
apists
experi-

Face-
to-face
and in-
dividu-
ally

In a
stroke
reha-
bilita-
tion
ward

The
aim
was for
3 times
per
week

Interven-
tions were
selected
on the ba-
sis of pa-
tients' test

None
report-
ed

A ran-
dom
sam-
ple of
treat-
ment

A high
level of
fideli-
ty of
treat-
ment

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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impair-
ments
after
acute
stroke

for
dressing
impair-
ment
from a
prepre-
pared
neu-
ropsy-
chologi-
cal treat-
ment
manual
based on
detailed
cogni-
tive test-
ing that
assesses
the im-
pact of
deficits
on per-
for-
mance
using
error
analysis.

culled from
the wider
neuropsy-
chological
literature
and based
on compre-
hensive liter-
ature search-
es, survey re-
sults (Walk-
er 2003) and
occupational
therapy text-
books (Ed-
mans 2001);
standard T-
shirt available
in different
sizes (Sunder-
land 2006), er-
ror analysis
rating form
(see Fletch-
er-Smith
2010)

of a standard task
of putting on a t-
shirt (Sunderland
2006) with perfor-
mance scored us-
ing an error analysis
rating form (Fletch-
er-Smith 2010).
Based on the test re-
sults and observed
errors, the occupa-
tional therapists se-
lected interventions
from a menu of ev-
idence-based tech-
niques described in
the neuropsycholog-
ical treatment man-
ual. Commonly used
techniques included
cueing and alerting
procedures to com-
bat neglect or atten-
tional difficulties,
systematic laying out
of clothing to reduce
spatial confusion
and graded errorless
learning strategies to
enhance acquisition
of dressing skills. 

enced
in the
treat-
ment
of peo-
ple with
stroke. 

and
in pa-
tients'
homes
if they
were
dis-
charged
from
hospi-
tal be-
fore
the
end
of the
treat-
ment
period.

for 6
weeks
based
on pre-
vious
single
case
experi-
ments
(Sun-
der-
land
2006).
In the
study,
the
DRESS
group
re-
ceived
a me-
dian of
13 ses-
sions
(min
0, max
18) of
18 pos-
sible
ses-
sions.

results
and ob-
served er-
rors in the
dressing
assess-
ment and
provided
at home
if patients
were dis-
charged
early.

ses-
sions
were
ob-
served
by an
inde-
pen-
dent
re-
searcher
to en-
sure
the
man-
uals
were
ad-
hered
to and
that
they
includ-
ed the
actual
treat-
ment
pre-
scribed
in the
manu-
al.

was re-
ported
with-
out
further
details.

Yeh
2019

SEQ
(se-
quen-
tial)
with
Brain-
HQ

Adult
reha-
bilita-
tion
pa-
tients
post-
stroke

To pro-
vide a
sequen-
tial com-
bination
of aero-
bic ex-
ercise
and cog-
nitive
training

Stationary bi-
cycle; Brain-
HQ (Posit
Science) com-
puter-based
software and
personal com-
puter

Aerobic exercise fol-
lowed by cognitive
training:

1. aerobic exercise
training: using a pro-
gressive resistance
stationary bicycle,
participants per-
formed 3 minutes
of warm-up, 25 min-
utes of aerobic resis-

Certified
occupa-
tional
thera-
pists (ac-
cording
to per-
sonal
commu-
nication

Face-
to-face
and in-
dividu-
ally

Reha-
bilita-
tion
unit

60
min-
utes
per
session
con-
sisting
of 30
min-
utes
of ex-

1. "exer-
cise in-
tensity
was pro-
gressed
as the par-
ticipants
improved
their per-
formance
through-

None
report-
ed

None
report-
ed

Not re-
ported
except
that
the in-
terven-
tion
was
"fea-
sible
and

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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to "pre-
pare the
brain
for the
compen-
satory
recruit-
ment
process
in the
cog-
nitive
training
sessions
that fol-
low";
cog-
nitive
training
aimed to
enhance
cog-
nitive
func-
tions.

tance exercise end-
ing with 2 minutes
of cool down; target
heart rate of 40 to
70% maximal heart
rate (208 – 0.7 × age);
vital signs and per-
ceived effort (Borg
Perceived Exertion
Scale) monitored
and recorded each
session;

2. computer-based
cognitive training
used to facilitate
cognitive functions
including attention,
recognition, colour
and shape identifica-
tion, calculation, vi-
sual perception, vi-
suo-spatial process-
ing, and executive
function.

with the
authors)

ercise
and 30
min-
utes
of cog-
nitive
train-
ing, 2
or 3
days
per
week
for 12
to 18
weeks
for a
total of
36 ses-
sions
(36
hours
in to-
tal)

out the
training".

2. "The
(cognitive)
training
program
was ad-
justed au-
tomati-
cally and
continu-
ously ac-
cording to
each par-
ticipant's
level of
perfor-
mance".

safe,
with
low
dropout
rates".

Yoo
2015

Reha-
Com

Reha-
bilita-
tion
inpa-
tients
with
stroke

To pro-
vide
comput-
er-based
cogni-
tive re-
habili-
tation
to im-
prove at-
tention,
focus,
memory,
spatial
imagi-
nation,
visual
impair-

RehaCom
software (Ha-
somed GmbH,
Magde-
burg, Ger-
many) see ha-
somed.de/en/
products/re-
hacom/; the
software is
available in 27
languages at
no extra cost;
computer

In addition to reha-
bilitation therapy, a
computerised cog-
nitive rehabilitation
program using the
RehaCom software
composed of 20 de-
tailed training pro-
grams targeting at-
tention, focus, mem-
ory, spatial imagina-
tion, visual impair-
ment, and visuomo-
tor co-ordination.

Not re-
ported
howev-
er the re-
search
was con-
ducted
by occu-
pation-
al ther-
apists.
The Re-
haCom
website
states
that the
software
is used

Not re-
ported
but ap-
pears
to be
face-
to-face
and in-
dividu-
ally

Inpa-
tient
reha-
bilita-
tion in
local
hospi-
tal

30
min-
utes/day,
5
times/
week
for 5
weeks
(12.5
hours
in to-
tal)

RehaCom
report-
edly "en-
ables ad-
justment
of difficul-
ty based
on the
task per-
formance
capaci-
ty of the
patient,
immedi-
ate feed-
back, re-
duction in
time spent

None
report-
ed 

None
report-
ed

None
report-
ed

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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ment
and vi-
suomo-
tor coor-
dination.

"exten-
sively by
… occu-
pation-
al ther-
apists"
and oth-
er clini-
cians in
rehabil-
itation
centres,
hospitals
and clin-
ics.

by the
therapist
once the
patient
learns the
therapy
task, and
mainte-
nance

of objec-
tive and
continu-
ous infor-
mation
concern-
ing perfor-
mance re-
sults."

Zuchel-
la 2014

Cog-
nitive
Train-
ing

Inpa-
tient
adults
with
first-
ever
stroke
and
con-
firmed
cog-
nitive
deficits

To pro-
vide ear-
ly "com-
prehen-
sive cog-
nitive re-
habilita-
tion…
combin-
ing com-
puter
train-
ing and
metacog-
nitive
strate-
gies".

Computer
and 2 soft-
ware pro-
grams (in Ital-
ian).

1. "Una
palestra per la
mente" (Gollin
2011); see A
Gym for the
Mind 2 for the
English ver-
sion and a de-
scription in
English.

A gym for the
mind 2 (KIT:
Book + CD-
ROM)

New exercis-
es of cognitive
stimulation for

In individual ses-
sions, participants
performed activities
using the software
addressing the fol-
lowing cognitive do-
mains.

"1) Time orientation:
days of the week,
months of the year,
seasons, holidays
and celebrations;
anagrams of the days
of the week, months
and seasons; identi-
fication of temporal
sequences within a
story or in the execu-
tion of ADL; temporal
sequences with im-
ages relating to ADL;

2) Spatial orienta-
tion: recognition of

2 psy-
cholo-
gists,
experts
in neu-
ropsy-
chology,
provid-
ed the
sessions
in the
study;
the web-
site
states
that:

the ac-
tivities
can be
adminis-
tered by
profes-
sionals
or fami-

Appar-
ently
indi-
vidual-
ly and
face-
to-
face;
the
web-
site
states
that
activ-
ities
can be
provid-
ed in-
divid-
ually
or in
groups.

Neu-
rore-
habili-
tation
unit;
web-
site
says
activ-
ities
can be
done
at
home

4 × 1-
hour
ses-
sions,
includ-
ing 45
min-
utes of
thera-
pist-guid-
ed
com-
put-
er ex-
ercis-
es, per
week
over 4
weeks
(16
hours
in to-
tal)

3 levels of
difficulty;
progress
occurred
to the next
level when
70% cor-
rect re-
sponse
rate
achieved;
if the pa-
tient failed
an activi-
ty 3 times,
"the pre-
sentation
was sim-
plified"
and made
more
under-
standable
through
examples;

None
report-
ed

"To en-
sure
in-
ter-ther-
apist
relia-
bility"
and to
ensure
"that
the pa-
tients
re-
ceived
the
same
guid-
ance
dur-
ing the
train-
ing
ses-
sions,
the

None
report-
ed

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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brain aging
and dementia

300 activities
for temporal
and spatial
orientation,
visual atten-
tion, memory,
language, and
logic.

2. "Train-
ing di riabili-
tazione cog-
nitiva" (Pow-
ell 2009) See
www.erick-
son.it/it/train-
ing-di-riabili-
tazione-cogni-
tiva

Training of
cognitive re-
habilitation
(KIT: Book +
CD-ROM) Exer-
cises of mem-
ory, thinking
skills and ex-
ecutive func-
tions after
brain injury

The website
stated that
the activities
are also print-
able.

right and leP; recog-
nition and identifi-
cation of cities, re-
gions; word search
puzzles; positions of
objects; observation
of scenes and identi-
fication of the posi-
tion of objects; orien-
teering skills follow-
ing pathways;

3) Visual attention:
searching for tar-
gets among distrac-
tors (stylized ele-
ments of objects);
word search puzzles;
findings the differ-
ences between im-
ages/scenes; search-
ing for elements by
categories;

4) Logical reasoning:
calculation; words
in context; search-
ing for intruders
within categories;
logical completion
(metaphors and
proverbs); catego-
rization;

5) Memory: recogni-
tion of pairs of words
with or without log-
ical connections; re-
membering lists; face
recognition; mem-
orization of scenes
and stories then an-
swering a question-
naire; object location
and object seeking

ly care-
givers
and
refers to
"rehabil-
itation
thera-
pists"
using
features
to track
progress. 

Website
states that
the activi-
ties can be
expanded
and modi-
fied to suit
the partic-
ular needs
of the per-
son and
that the
instruc-
tions can
be heard
or written.

psy-
chol-
ogists
fol-
lowed
writ-
ten in-
struc-
tions
and ex-
amples
de-
fined
dur-
ing the
draft-
ing of
the
proto-
col."

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)
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(e.g. memory game
with cards);

6) Executive func-
tions; answering
questions about a
story; identifying
the purpose/mean-
ing of a story; fol-
lowing pathways
subject to certain
rules; recognition of
moods; mathemati-
cal logic; action plan-
ning; re-ordering the
sequence of a sto-
ry; critical judgment
(giving the pros and
cons of ethical and
social topics); prob-
lem-solving."

While the patients
performed the activi-
ties the psychologist
"suggested metacog-
nitive strategies to
them in order to de-
velop their aware-
ness and self-reg-
ulation …" e.g. the
patient was asked
to predict results
on tasks and identi-
fy factors that were
contributing to their
successes and fail-
ures.

In the last 15 min-
utes of the session,
the psychologist
"reasoned with the
patients about any
problems encoun-

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)

C
o
ch
ra
n
e

L
ib
ra
ry

T
ru
ste

d
 e
v
id
e
n
ce
.

In
fo
rm

e
d
 d
e
cisio

n
s.

B
e
tte

r h
e
a
lth

.

  

C
o
ch
ra
n
e D

a
ta
b
a
se o

f S
ystem

a
tic R

e
vie

w
s



O
ccu

p
a
tio

n
a
l th

e
ra
p
y
 fo
r co

g
n
itiv

e
 im

p
a
irm

e
n
t in

 stro
k
e
 p
a
tie

n
ts (R

e
v
ie
w
)

C
o
p
yrig

h
t ©

 2022 T
h
e C

o
ch
ra
n
e C

o
lla
b
o
ra
tio
n
. P
u
b
lish

ed
 b
y Jo

h
n
 W
ile
y &

 S
o
n
s, Ltd

.

2
2
7

tered …, explain-
ing how to transfer
the learned strate-
gies to everyday sit-
uations in order to
foster their general-
ization to real-world
tasks (e.g. patients
were encouraged to
adopt ‘associative
techniques' and to
use their imagina-
tion to improve their
memory …"

Table 6.   Description of interventions in included studies using the items from the Template for Intervention Description and Replication (TIDieR)
checklist  (Continued)

ADL: activities of daily living; APT: Attention Process Training; CO-OP: Cognitive Orientation to Occupational Performance; TENS: transcutaneous electrical nerve stimulation;
WM: working memory.
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A P P E N D I C E S

Appendix 1. CENTRAL search strategy

Cochrane Central Register of Controlled Trials (CENTRAL) search strategy (April 2016)

#1 [mh “Cerebrovascular Disorders”]

#2 [mh “Basal Ganglia Cerebrovascular Disease”]

#3 [mh “Brain Ischemia”]

#4 [mh “Carotid Artery Diseases”]

#5 [mh “Cerebrovascular Trauma”]

#6 [mh “Intracranial Arterial Diseases”]

#7 [mh “Intracranial Arteriovenous Malformations”]

#8 [mh “Intracranial Embolism and Thrombosis”]

#9 [mh “Intracranial Hemorrhages”]

#10 [mh Stroke]

#11 [mh “Vasospasm, Intracranial”]

#12 [mh “Vertebral Artery Dissection”]

#13 stroke* or post stroke or poststroke or post-stroke or apoplex* or cerebral vasc* or cerebrovasc* or cva or SAH:ti,ab

#14 (brain or cerebr* or cerebell* or vertebrobasil* or hemispher* or intracran* or intracerebral or infratentorial or supratentorial or middle
cerebr* or mca* or anterior circulation or basilar artery or vertebral artery) near/5 (ischemi* or ischaemi* or infarct* or thrombo* or emboli*
or occlus* or hypoxi*):ti,ab

#15 (brain* or cerebr* or cerebell* or intracerebral or intracran* or parenchymal or intraparenchymal or intraventricular or infratentorial
or supratentorial or basal gangli* or putaminal or putamen or posterior fossa or hemispher* or subarachnoid) near/5 (hemorrhag* or
haemorrhag* or hematoma* haematoma* or bleed*):ti,ab

#16 [mh Hemiplegia]

#17 [mh Paresis]

#18 [mh Brain Injuries]

#19 [mh Brain Injury, Chronic]

#20 hempar* or hemipleg* or paresis or paretic or brain injur*:ti,ab

#21 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20

#22 [mh Cognition Disorders]

#23 [mh Mild Cognitive Impairment]

#24 [mh Confusion]

#25 [mh Neurobehavioral Manifestations]

#26 [mh Memory Disorders]

#27 [mh Agnosia]

#28 agnosia or confusion or inattention:ti,ab

#29 [mh Cognition]
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#30 [mh Arousal]

#31 [mh Orientation]

#32 [mh Attention]

#33 [mh Memory]

#34 [mh Perception]

#35 [mh Mental Processes]

#36 [mh Thinking]

#37 [mh Awareness]

#38 [mh Problem Solving]

#39 [mh Generalization (Psychology)]

#40 [mh Transfer (Psychology)]

#41 [mh Comprehension]

#42 [mh Impulsive Behavior]

#43 [mh Learning]

#44 (cogniti* or arous* or orientat* or attention* or concentrat* or memor* or recall or percept* or think* or sequenc* or judgment*
or judgement* awareness or problem solving or generaliaztion or generalisation or transfer or comprehension or learning or mental
process* or (concept near/5 formation) or executive function*) near/5 (disorder* or declin* or dysfunct* or impair* or deficit* or disabilit*
or problem*):ti,ab

#45 dysexecutive syndrome* or impulsive behaviour* or impulsive behaviour* or executive dysfunction*:ti,ab

#46 #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or #40 or #41
or #42 or #43 or #44 or #45

#47 [mh Occupational Therapy]

#48 [mh Rehabilitation]

#49 [mh Rehabilitation, Vocational]

#50 [mh Activities of Daily Living]

#51 [mh Self Care]

#52 [mh Self E icacy]

#53 [mh Automobile Driving]

#54 [mh Transportation]

#55 [mh Task Performance and Analysis]

#56 [mh Work Simplification]

#57 [mh Leisure Activities]

#58 [mh Home Care Services]

#59 [mh Home Care Services, Hospital-Based]

#60 [mh Recovery of Function]

#61 [mh Self-Help Devices]

#62 [mh Work]
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#63 [mh Therapy, Computer-Assisted]

#64 [mh Reminder Systems]

#65 activit* near/3 "daily living":ti,ab

#66 ADL or EADL or IADL:ti,ab

#67 (remedial or compensatory) near/5 (approach* or therap* or rehabilitation):ti,ab

#68 occupational therap*:ti,ab

#69 (self or personal) near/5 (care or manage*):ti,ab

#70 (dressing or feeding or eating or cooking or housework or toilet* or bathing or shower* or mobil* or ambulat* or driving or leisure
or recreation* or public transport* or computer) near/5 (train* or therap* or teach* or retrain* or assist* or practice* or skill* or task* or
rehabilitat* or aid* or remedial or exercise* or educat* or intervention*):ti,ab

#71 meal near/3 prepar*:ti,ab

#72 (assistive or computer or alarm*) near/5 (device* or technology):ti,ab

#73 (cognit* or thinking or judgement) near/5 (training or remediation or workbook):ti,ab

#74 #47 or #48 or #49 or #50 or #51 or #52 or #53 or #54 or #55 or #56 or #57 or #58 or #59 or #60 or #61 or #62 or #63 or #64 or #65 or #66
or #67 or #68 or #69 or #70 or #71 or #72 or #73

#75 #21 and #46 and #74

Appendix 2. MEDLINE search strategy

MEDLINE search strategy (Ovid) Revised April 2016

exp Cerebrovascular Disorders/ OR exp Basal Ganglia Cerebrovascular Disease/ OR exp Brain Ischemia/ OR exp Carotid Artery Diseases/ OR
exp Cerebrovascular Trauma/ OR exp Intracranial Arterial Diseases/ OR exp Intracranial Arteriovenous Malformations/ OR exp Intracranial
Embolism and Thrombosis/ OR exp Intracranial Hemorrhages/ OR exp Stroke/

OR exp Vasospasm, Intracranial/ OR exp Vertebral Artery Dissection/ OR exp Hemiplegia/ OR exp Paresis/ OR exp Brain Injuries/ OR exp
Brain Injury, Chronic/

OR

(stroke* or post stroke or poststroke or post-stroke or apoplex* or cerebral vasc* or cerebrovasc* or cva or SAH OR hempar* or hemipleg*
or paresis or paretic or brain injur*).ti,ab.

OR

(brain or cerebr* or cerebell* or vertebrobasil* or hemispher* or intracran* or intracerebral or infratentorial or supratentorial or middle
cerebr* or mca* or anterior circulation or basilar artery or vertebral artery) adj5 (ischemi* or ischaemi* or infarct* or thrombo* or emboli*
or occlus* or hypoxi*).ti,ab.

OR

(brain* or cerebr* or cerebell* or intracerebral or intracran* or parenchymal or intraparenchymal or intraventricular or infratentorial
or supratentorial or basal gangli* or putaminal or putamen or posterior fossa or hemispher* or subarachnoid) adj5 (hemorrhag* or
haemorrhag* or hematoma* haematoma* or bleed*).ti,ab.

AND

exp Cognition Disorders/ OR exp Mild Cognitive Impairment/ OR exp Confusion/ OR exp Neurobehavioral Manifestations/ OR exp Memory
Disorders/ OR exp Agnosia/ OR exp Cognition/ OR exp Arousal/ OR exp Orientation/ OR exp Attention/ OR exp Memory/ OR exp Perception/
OR exp Mental Processes/ OR exp Thinking/ OR exp Awareness/ OR exp Problem Solving/ OR exp "Generalization (Psychology)"/ OR exp
"Transfer (Psychology)"/ OR exp Comprehension/ OR exp Impulsive Behavior/ OR exp Learning/

OR
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(agnosia or confusion or inattention OR dysexecutive syndrome* or impulsive behaviour* or impulsive behaviour* or executive
dysfunction*).ti,ab.

OR

(cogniti* or arous* or orientat* or attention* or concentrat* or memor* or recall or percept* or think* or sequenc* or judgment* or
judgement* awareness or problem solving or generalization or generalisation or transfer or comprehension or learning or mental
process* or (concept adj5 formation) or executive function*) adj5 (disorder* or declin* or dysfunct* or impair* or deficit* or disabilit* or
problem*).ti,ab.

AND

exp Occupational Therapy/ OR exp Rehabilitation/ OR exp Rehabilitation, Vocational/ OR exp Activities of Daily Living/ OR exp Self Care/ OR
exp Self E icacy/ OR exp Automobile Driving/ OR exp Transportation/ OR exp Task Performance and Analysis/ OR exp Work Simplification/
OR exp Leisure Activities/ OR exp Home Care Services/ OR exp Home Care Services, Hospital-Based/ OR exp Recovery of Function/ OR exp
Self-Help Devices/ OR exp Work/ OR exp Therapy, Computer-Assisted/ OR exp Reminder Systems/

OR

(activit* adj3 "daily living").ti,ab. OR (ADL or EADL or IADL).ti,ab. OR ((remedial or compensatory) adj5 (approach* or therap* or
rehabilitation)).ti,ab. OR occupational therap*.ti,ab. OR ((self or personal) adj5 (care or manage*)).ti,ab. OR ((dressing or feeding or eating
or cooking or housework or toilet* or bathing or shower* or mobil* or ambulat* or driving or leisure or recreation* or public transport* or
computer) adj5 (train* or therap* or teach* or retrain* or assist* or practice* or skill* or task* or rehabilitat* or aid* or remedial or exercise*
or educat* or intervention*)).ti,ab. OR (meal adj3 prepar*).ti,ab. OR ((assistive or computer or alarm*) adj5 (device* or technology)).ti,ab.
OR ((cognit* or thinking or judgement) adj5 (training or remediation or workbook)).ti,ab.

AND

((randomized controlled trial or controlled clinical trial).pt. or randomized.ab. or randomised.ab. or placebo.ab. or drug therapy.fs. or
randomly.ab. or trial.ab. or groups.ab.) not (exp animals/ not humans.sh.)

Appendix 3. Embase search strategy

Embase search strategy Revised April 2016

'cerebrovascular disease'/exp OR 'basal ganglion hemorrhage'/exp OR 'brain ischemia'/exp OR 'carotid artery disease'/exp OR
'cerebrovascular accident'/exp OR 'cerebral artery disease'/exp OR 'brain arteriovenous malformation'/exp OR 'thromboembolism'/exp
OR 'brain hemorrhage'/exp OR 'brain vasospasm'/exp OR 'artery dissection'/exp OR 'hemiplegia'/exp OR 'paresis'/exp OR 'brain injury'/exp

OR

(stroke* or “post stroke” or poststroke or apoplex* or “cerebral vasc*” or cerebrovasc* or cva or SAH OR hempar* or hemipleg* or paresis
or paretic or “brain injur*”):ti,ab

OR

((brain or cerebr* or cerebell* or vertebrobasil* or hemispher* or intracran* or intracerebral or infratentorial or supratentorial or “middle
cerebr*” or mca* or “anterior circulation” or “basilar artery” or “vertebral artery”) NEAR/5 (ischemi* or ischaemi* or infarct* or thrombo*
or emboli* or occlus* or hypoxi*)):ti,ab

OR

((brain* or cerebr* or cerebell* or intracerebral or intracran* or parenchymal or intraparenchymal or intraventricular or infratentorial or
supratentorial or “basal ganglia” or putaminal or putamen or “posterior fossa” or hemispher* or subarachnoid) NEAR/5 (hemorrhag* or
haemorrhag* or hematoma* OR haematoma* or bleed*)):ti,ab

AND

'cognitive defect'/exp OR 'mild cognitive impairment'/exp OR 'confusion'/exp OR 'cognition'/exp OR 'memory disorder'/exp OR 'agnosia'/
exp OR 'arousal'/exp OR 'orientation'/exp OR 'attention'/exp OR 'memory'/exp OR 'perception'/exp OR 'mental function'/exp OR 'thinking'/
exp OR 'awareness'/exp OR 'problem solving'/exp OR 'learning'/exp OR 'comprehension'/exp OR 'impulsiveness'/exp

OR

(agnosia or confusion or inattention OR “dysexecutive syndrome*” or “impulsive behaviour*” or “impulsive behaviour*” or “executive
dysfunction*”):ti,ab
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OR

((cogniti* OR arous* OR orientat* OR attention* OR concentrat* OR memor* OR recall OR percept* OR think* OR sequenc* OR judgment*
OR judgement* OR awareness OR 'problem solving' OR generalization OR generalisation OR transfer OR comprehension OR learning OR
'mental process*' OR 'concept formation' OR 'executive function*') NEAR/5 (disorder* OR declin* OR dysfunct* OR impair* OR deficit* OR
disabilit* OR problem*)):ab,ti

AND

'occupational therapy'/exp OR 'rehabilitation'/exp OR 'vocational rehabilitation'/exp OR 'daily life activity'/exp OR 'self care'/exp OR
'self concept'/exp OR 'car driving'/exp OR 'tra ic and transport'/exp OR 'task performance'/exp OR 'leisure'/exp OR 'home care'/exp OR
'convalescence'/exp OR 'self help device'/exp OR 'work'/exp OR 'computer assisted therapy'/exp OR 'reminder system'/exp

OR

(activit* NEAR/3 "daily living"):ti,ab or (adl or eadl or iadl):ti,ab or ((remedial or compensatory) NEAR/5 (approach* or therap* or
rehabilitation)):ti,ab or occupational therap*:ti,ab or ((self or personal) NEAR/5 (care or manage*)):ti,ab or ((dressing or feeding or eating
or cooking or housework or toilet* or bathing or shower* or mobil* or ambulat* or driving or leisure or recreation* or “public transport*”
or computer) NEAR/5 (train* or therap* or teach* or retrain* or assist* or practice* or skill* or task* or rehabilitat* or aid* or remedial or
exercise* or educat* or
intervention*)):ti,ab or (meal NEAR/3 prepar*):ti,ab or ((assistive or computer or alarm*) NEAR/5 (device* or technology)):ti,ab or ((cognit*
or thinking or judgement) NEAR/5 (training or remediation or workbook)):ti,ab

AND

'crossover procedure':de OR 'double-blind procedure':de OR 'randomized controlled trial':de OR 'single-blind procedure':de OR (random*
OR factorial* OR crossover* OR cross NEXT/1 over* OR placebo* OR doubl* NEAR/1 blind* OR singl* NEAR/1 blind* OR assign* OR allocat*
OR volunteer*):de,ab,ti

Appendix 4. CINAHL search strategy

CINAHL search strategy EBSCO April 2016

(MH "Cerebrovascular Disorders+") OR (MH "Basal Ganglia Cerebrovascular Disease+") OR (MH "Cerebral Ischemia+") OR (MH "Carotid
Artery Diseases+") OR (MH "Intracranial Arterial Diseases+") OR (MH "Arteriovenous Malformations+") OR (MH "Intracranial Embolism and
Thrombosis+") OR (MH "Intracranial Hemorrhage+") OR (MH "Stroke+") OR (MH "Vertebral Artery Dissections+") OR (MH "Hemiplegia+")
OR (MH "Mobius Syndrome+") OR (MH "Brain Injuries+")
OR
stroke* or post stroke or poststroke or post-stroke or apoplex* or cerebral vasc* or cerebrovasc* or cva or SAH OR hempar* or hemipleg*
or paresis or paretic or brain injur*
OR
(brain or cerebr* or cerebell* or vertebrobasil* or hemispher* or intracran* or intracerebral or infratentorial or supratentorial or middle
cerebr* or mca* or anterior circulation or basilar artery or vertebral artery) N5 (ischemi* or ischaemi* or infarct* or thrombo* or emboli*
or occlus* or hypoxi*)
OR
(brain* or cerebr* or cerebell* or intracerebral or intracran* or parenchymal or intraparenchymal or intraventricular or infratentorial
or supratentorial or basal gangli* or putaminal or putamen or posterior fossa or hemispher* or subarachnoid) N5 (hemorrhag* or
haemorrhag* or hematoma* haematoma* or bleed*)
AND
(MH "Cognition Disorders+") OR (MH "Cognition Disorders+") OR (MH "Confusion+") OR (MH "Neurobehavioral Manifestations+") OR (MH
"Memory Disorders+") OR (MH "Agnosia+") OR (MH "Cognition+") OR (MH "Arousal+") OR (MH "Orientation+") OR (MH "Attention+") OR
(MH "Memory+") OR (MH "Perception+") OR (MH "Mental Processes+") OR (MH "Thinking+") OR (MH "Problem Solving+") OR (MH "Transfer
(Psychology)+”) OR (MH "Learning+")
OR
agnosia or confusion or inattention OR dysexecutive syndrome* or impulsive behaviour* or impulsive behaviour* or executive dysfunction*
OR
(cogniti* or arous* or orientat* or attention* or concentrat* or memor* or recall or percept* or think* or sequenc* or judgment* or
judgement* awareness or problem solving or generalization or generalisation or transfer or comprehension or learning or mental process*
or “concept formation” or executive function*) N5 (disorder* or declin* or dysfunct* or impair* or deficit* or disabilit* or problem*)
AND
(MH "Occupational Therapy+") OR (MH "Rehabilitation+") OR (MH "Rehabilitation, Vocational+") OR (MH "Activities of Daily Living+") OR
(MH "Self Care+") OR (MH "Self E icacy+") OR (MH "Automobile Driving+") OR (MH "Transportation+") OR (MH "Task Performance and
Analysis+") OR (MH "Work Redesign+") OR (MH "Leisure Activities+") OR (MH "Home Health Care+") OR (MH "Recovery of Function+") OR
(MH "Assistive Technology Devices+") OR (MH "Work+") OR (MH "Therapy, Computer-Assisted+") OR (MH "Reminder Systems+")
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OR
(activit* N3 "daily living") OR ADL or EADL or IADL. OR ((remedial or compensatory) N5 (approach* or therap* or rehabilitation)) OR
occupational therap* OR ((self or personal) N5 (care or manage*)) OR ((dressing or feeding or eating or cooking or housework or toilet*
or bathing or shower* or mobil* or ambulat* or driving or leisure or recreation* or public transport* or computer) N5 (train* or therap* or
teach* or retrain* or assist* or practice* or skill* or task* or rehabilitat* or aid* or remedial or exercise* or educat* or intervention*)) OR
(meal N3 prepar*) OR ((assistive or computer or alarm*) N5 (device* or technology)) OR ((cognit* or thinking or judgement) N5 (training
or remediation or workbook))

AND

TX (allocat* random*) OR (MH "Quantitative Studies") OR (MH "Placebos") OR TX placebo* OR TX (random* allocat*) OR (MH "Random
Assignment") OR TX (randomi* control* trial*) OR TX ( (singl* n1 blind*) or (singl* n1 mask*)) or TX ( (doubl* n1 blind*) or (doubl* n1 mask*) )
or TX ( (tripl* n1 blind*) or (tripl* n1 mask*) ) or TX ( (trebl* n1 blind*) or (trebl* n1 mask*) ) TX (clinic* n1 trial*) OR PT (“Clinical trial”) OR
(MH "Clinical Trials+")

Appendix 5. PsycINFO search strategy

PsycINFO search strategy (Ovid)

exp Cerebrovascular Disorders/ OR exp Cerebral Ischemia/ OR exp Carotid Arteries/ OR exp Traumatic Brain Injury/ OR exp Cerebral
Hemorrhage/ OR exp Cerebrovascular Accidents/ OR exp Subarachnoid Hemorrhage/ OR exp HEMIPLEGIA/ OR exp GENERAL PARESIS/

OR

(stroke* or post stroke or poststroke or post-stroke or apoplex* or cerebral vasc* or cerebrovasc* or cva or SAH OR hempar* or hemipleg*
or paresis or paretic or brain injur*).ti,ab.

OR

(brain or cerebr* or cerebell* or vertebrobasil* or hemispher* or intracran* or intracerebral or infratentorial or supratentorial or middle
cerebr* or mca* or anterior circulation or basilar artery or vertebral artery) adj5 (ischemi* or ischaemi* or infarct* or thrombo* or emboli*
or occlus* or hypoxi*).ti,ab.

OR

(brain* or cerebr* or cerebell* or intracerebral or intracran* or parenchymal or intraparenchymal or intraventricular or infratentorial
or supratentorial or basal gangli* or putaminal or putamen or posterior fossa or hemispher* or subarachnoid) adj5 (hemorrhag* or
haemorrhag* or hematoma* haematoma* or bleed*).ti,ab.

AND

Exp Cognitive Impairment/ OR exp MENTAL CONFUSION/ OR exp Memory Disorders/ OR exp Agnosia/ OR exp Cognition/ OR exp
PHYSIOLOGICAL AROUSAL/ OR exp Attention/ OR exp Memory/ OR exp Perception/ OR exp Judgment/ OR exp Thinking/ OR exp Awareness/
OR exp Problem Solving/ OR exp Comprehension/ OR exp Impulsiveness/ OR exp LEARNING/

OR

(agnosia or confusion or inattention OR dysexecutive syndrome* or impulsive behaviour* or impulsive behaviour* or executive
dysfunction*).ti,ab.

OR

(cogniti* or arous* or orientat* or attention* or concentrat* or memor* or recall or percept* or think* or sequenc* or judgment* or
judgement* awareness or problem solving or generalization or generalisation or transfer or comprehension or learning or mental
process* or (concept adj5 formation) or executive function*) adj5 (disorder* or declin* or dysfunct* or impair* or deficit* or disabilit* or
problem*).ti,ab.

AND

exp Occupational Therapy/ OR exp Rehabilitation/ OR exp VOCATIONAL REHABILITATION/ OR exp "Activities of Daily Living"/ OR exp Self
Care Skills/ OR exp Self-E icacy/ OR exp Transportation/ OR exp Recreation/ OR exp Home Care/ OR exp Self Help Techniques/ OR exp
Computer Assisted Therapy/

OR
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(activit* adj3 "daily living").ti,ab. OR (ADL or EADL or IADL).ti,ab. OR ((remedial or compensatory) adj5 (approach* or therap* or
rehabilitation)).ti,ab. OR occupational therap*.ti,ab. OR ((self or personal) adj5 (care or manage*)).ti,ab. OR ((dressing or feeding or eating
or cooking or housework or toilet* or bathing or shower* or mobil* or ambulat* or driving or leisure or recreation* or public transport* or
computer) adj5 (train* or therap* or teach* or retrain* or assist* or practice* or skill* or task* or rehabilitat* or aid* or remedial or exercise*
or educat* or intervention*)).ti,ab. OR (meal adj3 prepar*).ti,ab. OR ((assistive or computer or alarm*) adj5 (device* or technology)).ti,ab.
OR ((cognit* or thinking or judgement) adj5 (training or remediation or workbook)).ti,ab.

AND

control:.tw. OR random:.tw. OR exp treatment/

Appendix 6. NeuroBITE search strategy

NeuroBITE (previously PsycBITE)

Target area: Cognition/Mental (All)

Method: Randomised Controlled Trials

Neurological Group: Stroke / CVA (Cerebrovascular Accidents)

Age group: Adults

Appendix 7. OTseeker search strategy

OTseeker

[Diagnosis/Subdiscipline] like 'Stroke' AND [Method] like 'Randomised controlled trial'

Appendix 8. Registries search strategy

Search strategy for Clinicaltrials.gov:

cognition | Interventional Studies | Stroke | Adult, Older Adult

Search strategy for International Clinical Trials Registry Platform (ICTRP):

cogniti* AND stroke as condition in advanced search

W H A T ' S   N E W

 

Date Event Description

8 March 2021 New citation required and conclusions
have changed

The body of evidence for the effectiveness of occupational ther-
apy interventions for cognitive impairment poststroke has im-
proved since the original review. However the effectiveness re-
mains unclear. The original review found no difference between
groups for the two relevant outcomes that were measured: im-
provement in time judgement skills and improvement in basic
activity of daily living (BADL). In this update, we found that the
potential benefits of occupational therapy interventions on BADL
performance and global cognitive function for people with cog-
nitive impairment after stroke have some support based on the
evidence, albeit of low certainty. Only the difference on glob-
al cognitive function was of a clinical importance. There is also
some support of moderate certainty for such interventions to im-
prove visual attention slightly after the intervention, although if
this is of clinical importance and maintained in the longer term
is unclear. There may be little to no difference on other cognitive
domains of attention, memory and executive function.

2 September 2020 New search has been performed We reran the searches to September 2020 and revised the text as
appropriate. We included 24 trials involving 1142 participants in
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Date Event Description

this update compared with 1 trial with 33 participants in the orig-
inal version of the review from 2010.  

 

H I S T O R Y

Protocol first published: Issue 2, 2007
Review first published: Issue 9, 2010

 

Date Event Description

10 July 2008 Amended Converted to new review format.

 

C O N T R I B U T I O N S   O F   A U T H O R S

EG (updated review only): co-ordinating the review; screening search results; organising the retrieval of papers; screening retrieved papers
against inclusion criteria; writing to authors of papers for additional information; obtaining and screening data on unpublished studies;
appraising the quality of papers; extracting data from papers; managing and analysing the data for review; interpreting the data (providing
methodological, clinical, and policy perspectives); and writing the review.

CK: designing the review; designing search strategies; undertaking searches; screening search results; organising the retrieval of papers;
screening retrieved papers against inclusion criteria; writing to authors of papers for additional information; providing additional data
about papers; obtaining and screening data on unpublished studies; managing and analysing the data for review; interpreting the data
(providing methodological, clinical, and policy perspectives); and writing the review.

SE (updated review only): screening search results; screening retrieved papers against inclusion criteria; organising the retrieval of papers;
writing to authors of papers for additional information; obtaining and screening data on unpublished studies; appraising the quality of
papers; extracting data from papers; managing and analysing the data for review; interpreting the data (providing methodological, clinical,
and policy perspectives); and writing the review.

SB: in original review: screening retrieved papers against inclusion criteria; appraising the quality of papers; extracting data from papers;
managing and analysing the data for the review; interpreting the data (providing methodological, clinical, and policy perspectives); and
writing the review. Updated review: appraising the quality of papers; extracting data from papers; and writing and editing the review.

AS (updated review only): assisting with extracting data from papers, analysing data for the review, interpreting the data (providing
methodological perspectives); and writing the review.

TH: conceiving, designing, and co-ordinating the review; advising on search strategies; screening search results; screening retrieved papers
against inclusion criteria; appraising the quality of papers; extracting data from papers; managing and analysing the data for review;
interpreting the data (providing methodological, clinical, and policy perspectives); and writing the review.

D E C L A R A T I O N S   O F   I N T E R E S T

EG: none.

CK: work as a health professional: works as an assistant professor of occupational therapy in the Department of Occupational Therapy,
National Cheng Kung University, Taiwan.

SE: payment for writing this review: most of the work contributing to the writing of this review was done while employed by Bond University
as a paid Research Fellow. Employed 0.2 FTE 2011–2015. Other work was completed in this role (i.e. this systematic review was not the
only project worked on).

SB: none.

AS: none.

TH: grant and contacts: various research grants related to evidence-based healthcare through the National Health and Medical Research
Council. Royalties or licenses: royalties for book on evidence-based practice published by Elsevier.
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S O U R C E S   O F   S U P P O R T

Internal sources

• None, Other

none

External sources

• None, Other

none

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

There are several di erences between the protocol (Ho mann 2007), and this update of the review.

We have clarified the definition of eligible occupational therapy interventions from the original protocol such that in  Types of
interventions  it now states that we "included studies where the intervention was delivered by an occupational therapist or under the
supervision of an occupational therapist or where an occupational therapist was involved in the study. We also included interventions that
are considered within occupational therapy scope of practice, which was informed by contemporary occupational therapy texts (e.g. Katz
2018; Toglia 2014), and surveys of practice (e.g. Holmqvist 2014; Koh 2009; Korner-Bitensky 2011)."

Since the original review, another Cochrane Review has investigated the e ectiveness of virtual reality interventions in stroke rehabilitation
(Laver 2017), which included cognitive function among its outcomes. Therefore, we excluded virtual reality interventions from this update.

For cross-over trials, we used the follow-up data immediately postintervention for both groups rather than the latest follow-up time point
due to concerns about washout and residual training e ects.

In the case of repeated observations, we planned to perform separate analyses for each outcome, based on the follow-up periods of
up to six months' duration, six to 12 months' duration, and more than 12 months' duration if available. However, due to the various
lengths of interventions and the majority at 18 weeks or under and few studies conducting further follow-up, we grouped analyses by
postintervention then by follow-up times, if any (i.e. three months, six months, and 12 months).

We did not conduct sensitivity analyses on the basis of trials with and without intention-to-treat analysis or for trials with follow-up periods
of less than six months' duration, six to 12 months' duration, and more than 12 months' duration.

In most recent searches, we did not search Dissertation Abstracts, handsearch relevant occupational therapy journals, or track relevant
references through the Science Citation Index (SCI) and Social Science Citation Index (SSCI), as in the original review and protocol.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Activities of Daily Living;  *Cognitive Dysfunction  [complications];  *Occupational Therapy  [methods];  Randomized Controlled Trials as
Topic;  *Stroke  [complications]  [psychology];  *Stroke Rehabilitation

MeSH check words

Adult; Humans

Occupational therapy for cognitive impairment in stroke patients (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

236

https://outlook.office365.com/owa/Laver%202017

