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ABSTRACT

Purpose: This integrative review aimed to identify cognitive strategy interventions supporting
rehabilitation engagement and activity-level outcomes for individuals with post-stroke cognitive
impairments.

Materials and methods: Following Joanna Briggs Institute (JBI) methodology and PRISMA-ScR
checklist, comprehensive searches were conducted in Embase, CINAHL, Scopus, MEDLINE, and
PsycINFO. Two reviewers independently performed study selection and data extraction, using the
TIDieR checklist and QuADS for quality assessment.

Results: From 35,250 articles screened, 40 studies met the inclusion criteria, half (n =20) were
randomised controlled trials. Interventions were delivered between 6 days and 9.5 years post-
stroke. Cognitive strategies included 20 domain-specific, 12 mental practice, and 8 global
approaches. Global approaches were most consistent, though applicability across cognitive impair-
ment type remains unclear. Domain-specific strategies target impairment directly and aim for
transfer to functional outcomes, while mental practice approaches may only be suitable for mildly
impaired cognition. Across studies, 47 different primary outcome measures were reported, with
the Functional Independence Measure and Barthel Index used the most, across 10 studies each.
Conclusions: Three cognitive strategy categories were identified. Outcome measures lacked
consistency and there was a notable lack of stakeholder involvement. Future research should
standardise interventions and outcome measures to enable systematic evidence synthesis and
inform clinical guidelines.
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Introduction . _ . _
impairments early on is important, as stroke survi-

Almost every stroke survivor can be expected to
experience cognitive impairments during the acute
stage of recovery,' with impairment prevalences dif-
fering depending on the sample population and tools
used.” Simultaneously, over 70% of people who sur-
vive a stroke also experience motor difficulties in
upper and lower limbs.” Despite being treated inde-
pendently, post-stroke cognitive and motor impair-
ments are both comorbid and highly correlated.*
The prevalence of domain-specific cognitive def-
icits varies across the post-stroke timeline, with
attention and praxis most commonly affected in
the acute phase, and language, memory, and atten-
tion deficits predominating at 6 months post-
stroke.! Identifying and addressing cognitive

vors with cognitive deficits show poorer physical
recovery and functional outcomes, negatively
impacting activities of daily living (ADLs).” The
presence of cognitive deficits directly impact per-
formance on motor tasks.® For example, executive
functioning, important for planning, initiating and
adapting goal-directed activities and is commonly
impaired after stroke,” affects the performance of
motor tasks of the upper limb and hand.°
Additionally, brain-injured individuals struggle to
switch between motor tasks when the demands on
executive functioning are high.® Notably, deficits in
executive functioning predict reduced engagement
levels in rehabilitation.” Both executive functioning
and memory are the two domains most
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consistently linked to motor learning and motor
improvement, which are key elements of motor
rehabilitation.'>""!

Consequently, a stroke survivor with cognitive
deficits is less likely to participate in rehabilitation
due to either excessive cognitive load of training,
disengagement, or both. This could contribute to
the poorer recovery experienced by those with cog-
nitive deficits.” Considering that most stroke sur-
vivors are impaired in at least one cognitive
domain during the early critical window when
most rehabilitation is applied"'? it is important to
identify interventions that sought out to improve
engagement and motor rehabilitation outcomes for
stroke survivors with cognitive impairment. In
response to this need, this integrative review
aimed to map the current evidence of existing
cognitive strategies used in physical rehabilitation
after stroke and will be used to guide future
research in developing similar interventions.

Purpose

We conducted an integrative review investigating
existing interventions that use cognitive strategies
to improve activity-level/engagement outcomes in
stroke survivors with cognitive impairments. The
main research questions were:

(1) What are the current cognitive interventions
that aim to improve rehabilitation perfor-
mance at the activity-level?

(2) Which outcome measures were used to
assess the intervention?

Methods
Protocol

The protocol for this review was preregistered on
the 28th of November 2024 and is available on OSF
(DOI 10.17605/0OSF.IO/SP96E). The review was
initially designed and conducted following the JBI
methodology for scoping reviews'> and the
Preferred Reporting Items for Systematic Reviews
and Meta-analyses extension for Scoping Review
(PRISMA-ScR) checklist."* During the process of
data synthesis and interpretation, the review evolved
beyond evidence mapping to include a more

analytical and interpretive synthesis of the literature,
with greater emphasis on implications for future
research and evidence-based rehabilitation practice.
As such, the final review is more appropriately
characterised as an integrative review."

Search strategy

The search strategy aimed to identify relevant pub-
lished studies. A preliminary search of MEDLINE
(Ovid) was conducted with the facilitation of
a university librarian. Keywords and index terms
from the titles and abstracts of pertinent articles
were analysed to create a comprehensive search
strategy for use across relevant databases and infor-
mation sources (see Supplementary Materials). The
search strategy was reviewed and agreed upon by
research team members (FT, ND, RCS). This
search approach, incorporating all identified key-
words and indexing terms, was tailored for the
additional databases: Embase (Ovid), PsycINFO
(Ovid), CINAHL, and Scopus.

Source of evidence selection

Following the search, all identified citations were
collated and uploaded into Rayyan'® and duplicates
were removed. After a pilot test, the titles and
abstracts were independently screened for rele-
vance based on pre-specified inclusion and exclu-
sion criteria by two researchers (FT and IC). Full
texts of potentially relevant sources were retrieved
and assessed in detail against these criteria. Any
conflicts between the two researchers were resolved
by consulting co-authors ND and RCS. Reasons for
excluding sources at the full-text stage were docu-
mented and included in the review.

Inclusion criteria

The following inclusion criteria were formulated
using the JBI Population Concept Context (PCC)
framework."? Articles were considered for inclu-
sion in this review if they met the following criteria:

Population

Adults (18 years and older) who had a clinical
diagnosis of stroke of any severity, at any stage
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of their recovery were included. Articles had to
focus on a population of stroke survivors with
cognitive impairments. Studies that explicitly
excluded this population were not considered,
while those that did not report on cognitive
impairments were still included. Articles includ-
ing different types of acquired brain injuries were
included if the stroke-specific data could be sepa-
rated/ if stroke survivors made up at least 50% of
the study population.

Concept

This review included studies that used cognitive
strategies as interventions to improve rehabilita-
tion performance at the activity-level'” Cognitive
interventions were defined as techniques target-
ing memory, language, attention, executive func-
tion, praxis, and number processing, and
considered metacognitive strategies and imagery
techniques. Primary outcome measures included
engagement in therapy and rehabilitation out-
comes at the activity-level."”

Context

This review included any geographical as well as
clinical/community-based setting. It was limited to
human-based studies and the English language,
due to limitations in translation resources. Studies
weren’t limited by year of publication and therefore
included articles published until 2025.

Types of sources

This integrative review included published peer-
reviewed articles that used quantitative, qualita-
tive, and mixed methods study designs.
Descriptive observational studies like case series,
individual case reports, and descriptive cross-sec-
tional studies were included. Systematic and
scoping reviews, text, commentaries, and opinion
papers were not considered for inclusion, and
their references were not searched for additional
screening. The search included grey literature,
limited to PhD theses and conference abstracts
where full texts were accessible. Review articles
were excluded to prevent duplication of
information.
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Data extraction

Data were extracted from papers included in the
integrative review by one researcher (FT) and checked
for correctness by another researcher (IC). Two tables
were required for data extraction. One table included
general extraction components such as study metho-
dology, sample size and characteristics, inclusion and
exclusion criteria, outcomes, and key findings (table
S1). Another table incorporated the TiDieR checklist
components: Why, What, Who Provided, How,
Where, When, and How Much, and Tailoring'®
(table S2). Outcome measures and frequency of use
were tabulated (Table 1).

Quality appraisal

The quality of the included articles was independently
assessed by authors FT and IC using Quality
Assessment with Diverse Studies (QuADS) tool.®®
Any disagreements that arose between the reviewers
were resolved through discussion with the full
researcher team. QuADS is a validated tool for asses-
sing the quality of a heterogonous sample of articles.
The tool comprises 13 criteria, each rated on a scale
from 0 to 3, yielding a maximum possible score of 39.
Notably, the developers of the QuADS tool advise
against applying strict cutoff scores. Instead, they
recommend a narrative approach to interpretation,
focusing on the strengths and limitations of individual
criteria. Using QuADS in this review will facilitate
interpretation of the interventions in the included
articles. The resulting scores can be seen alongside
study characteristics in table SI.

Data analysis and presentation

The included articles were synthesised narratively to
answer each of the review questions, accompanied by
tabulated results with extracted information on each
included study (table S1, S2 and Table 1). Search
strategy and details of the quality appraisal can be
found in the Supplementary materials.

Results
Study selection

A literature search was conducted on the 2nd of
May 2025, which yielded 35,250 articles. After the
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removal of 8,982 duplicates, 26,268 articles were
screened by title and abstract resulting in 190 articles
for full text screening. After full text screening, 40
articles were included. Reasons for exclusion of full
text can be seen in the PRISMA flowchart (Figure 1).

Study characteristics

Studies were published between 1992 and 2025. The
mean age of the stroke survivors of the combined
included studies was 60.19 years (SD =10.09) and

their time-post stroke ranged between 6 days and
9.5 years.

Of the 40 included articles, 8 were conducted in the
USA, 5 in the U.K, 4 in Canada, 4 in Italy, 3 in India, 3
in the Netherlands, 2 in Sweden, 2 in Iran, 2 in Brazil,1
in China, 1 in Israel, 1 in Portugal, 1 in Korea, 1 in
Thailand, 1 in Switzerland, 1 in Germany, 1 in both
the USA and Canada. The study designs varied across
articles. Twenty studies were randomized controlled
trials (RCT), 8 were case studies, 7 were pilot studies
and 5 were pre-post (Figure 2).

[ Identification of studies via databases
Records identified from:
e Databases (n = 5):
o SCOPUS (n = 11,888) Records removed before
ki CINAHL (n = 2,548) screening:
& MEDLINE (n = 7,357) — Duplicate records removed
€ PsycINFO (n = 3,192) (n =8,982)
S EMBASE (n = 10,265)
= Total search in databases:
(n = 35, 250)
Records screened R Records excluded
(n =26,268) (n =25,790)
\ 4
Reports sought for retrieval .| Reports not retrieved
E (n = 481) | (n=291)
:
A \ 4
Reports assessed for eligibility Reports excluded:
(n = 190) — P
Cognitive impairment as an
exclusion criterion (n = 59)
No full text (n = 40)
No activity/engagement primary
outcome (n = 23)
No cognitive strategy (n = 12)
y No cognitive impairment (n = 8)
No stroke (n = 4)
3 Studies included in review Not in English (n = 3)
% (n =40) Retracted (n=1)
=

Figure 1. PRISMA flowchart documenting the screening process.




The characteristics of the 40 articles including
overall quality appraisal score are summarised
in table S1. Individual scores across the 13 cri-
teria of the QuADS tool can be found in
Appendix B of the Supplementary Materials.
Scores ranged from 0 to 3, with higher scores
indicating better quality. The overall scores
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ranged between 10°7 and 36°' (out of 39).
Notably, the highest rated criterion was “format
and content of data collection tool is appropriate”
(M=2.92, SD=0.39). In contrast, the lowest-
rated criterion was “evidence that stakeholders
were considered in research design or conduct”
(M=0.61, SD =0.79).

b

Number of studies

[l Randomised controlled trials [l Case studies Pilot studies Pre-post

Figure 2. a) Study distribution by country b) study methodological approaches.
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A detailed summary of the intervention compo-
nents is summarised in table S2 using TiDiER
checklist items, with a narrative summary addres-
sing the review questions provided below.

What are the current cognitive Interventions?

The cognitive strategy interventions included in
the studies in this integrative review can be con-
sidered to fall into three categories: domain-speci-
fic strategies, global cognitive strategies and mental
practice interventions.

Domain-specific Strategies

Twenty of the forty included articles described
interventions designed to target specific domain
deficits?®4248:5160.66-80 1o pely  attention 19073
executive functioning (including working memory
and cognitive flexibility)®””*”**° language®®*>”®
and praxis.”*® Eight articles had a combination
of  different = domain-specific  cognitive
training.42’48’70_72’75’77’78

The interventions within the included studies
were provided by a range of allied healthcare profes-
sionals working in stroke rehabilitation: five were
delivered by Occupational Therapists®®>"*%7%7>
three by Physiotherapists’”’>” four by (Neuro)
psychologists®"">”>*" two by Speech and Language
Therapists®*’® one by nurses’® four involved
researchers’’*’*’® and two by therapy
assistants.”>’® In addition, four interventions were
self-administered,*”"”**® and five studies did not
detail who delivered the intervention.*>®%¢70%77
Many of the articles used software to deliver the
intervention*®°0-0%71.7275-80 including compu-
terised  training*>*°"**7>*  and  virtual
reality.””>”” Intervention details will be discussed
based on domain below:

Attention

Only 10% (4/40) of the included studies targeted
attention. Of these, three focussed on visuo-spa-
tial neglect, each using different
methods.*>**”>7® One study®® ran a 13-week
intervention started with left-sided multi-sen-
sory cues (e.g. paper-pencil, ADL) later

progressing to visuospatial analysis and percep-
tuomotor integration (e.g. using floor plans).
A second study’” used a 3-week intervention
where the stroke survivors were asked to point
to targets on a screen using prism glasses. The
third study® used a strategy where images of
lighthouses were placed on the neglected side,
reminding stroke survivors to look out for light-
houses and reinforcing attention with verbal
cues (“turn your head like a lighthouse”) and
tactile prompts (e.g. shoulder taps).

The fourth study’’ addressed general attention
deficits by comparing Attention Process Training
(APT) with Activity-based Attention Training
(ABAT). APT involved structured, visual and/or
auditory individualised tasks with increasing diffi-
culty. Contrastingly, the ABAT focused on apply-
ing attention strategies to real-world tasks (e.g.
cooking). Both interventions took 20 hours total
over 4-6 weeks.

Executive function

Four of the forty included articles tested novel
interventions for executive function.®”’*7%%
Executive functions can be divided into three
main components: inhibitory control allowing
individuals to withhold impulses, working memory
where you are able to hold and manipulate infor-
mation in mind, and cognitive flexibility required
for adapting to new situations.®’ One study®’
focused on working memory training, implement-
ing an adaptive visuospatial and verbal working
memory program using the software Cogmed
QM, across 25 sessions. The training included
weekly personalised feedback sessions. Two studies
aimed to enhance cognitive flexibility’**" one®
attempted this through the Braingymmer program,
which consists of nine tasks targeting attention,
memory, and reasoning, incorporating fast task-
switching elements. In the other study”* stroke
survivors trained cognitive flexibility through set-
shifting, cognitive control and problem-solving/
planning tasks, whilst encouraging self-awareness
and orientation through diary writing. A further
study”® combined working memory, interference
control and inhibition, task-switching, and moni-
toring. In this study, a set of stimuli was displayed
virtually, and different task rules were set



depending on the executive function being mea-
sured across 10 1-h sessions.

Language

Only three (from 40) articles®®®®7¢ described inter-
ventions used to improve post-stroke aphasia. The
first article®® focussed on improving functional
communication in people with global aphasia.
The intervention combined computer and paper-
based tasks and took a non-linguistic approach,
focussing on gestures and facial expressions.
A speech and language therapist conducted the
intervention for a maximum of 6 weeks.

Similarly, another article’® explored the use of
a computerised program in chronic stroke survi-
vors with aphasia. The computerised speech and
language therapy program (CSLT) consisted of
repetitive practice of word-finding exercises
which can be tailored to the individual by using
personalised by working with family members to
identify 100 words with personal relevance. This
self-managed intervention lasted 6 months with
20-30-min daily sessions. Therapists visited once
a month for encouragement.

Lastly, one study®® conducted an 8-week inter-
vention with 24 sessions total of 45 min of training
using a PC program: Power-Afa software. This
intervention was administered specifically for the
treatment of chronic non-fluent aphasia and
included a variety of tasks such as repetitive pho-
nological tasks involving auditory skills in the com-
prehension of names and actions, a semantic task
where the patient deciphers between semantic
fields, written task using transcription exercises
and morphological and syntactic tasks on different
categories such as animals or colors.

Praxis

Two articles explored the use of strategy training in
stroke survivors with apraxia.”®®® Both provided
the same intervention, with the later study being
a follow-up study incorporating a control group.®
The intervention consisted of goal setting between
the patient and occupational therapist which will
be used as the focus of the intervention. A patient
with apraxia may have an issue with initiation,
execution, or controlling/correcting the activity.
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The strategies will change according to which
stage is affected. For example, if there was an
issue with initiation, instructions were provided,
if it was execution, verbal or physical assistance
was provided, and finally if it was in control then
feedback was given. The intervention differed in
length depending on the article; 8* or 12 weeks.>

Combined training

Seven out of the 40 articles*>*%70-7%7577.78

explored domain-specific cognitive training target-
ing multiple deficits.

Three articles explored the effect of combined
cognitive-motor training.””’> One article’® used
NEUROvitalis HOME, an 8-day, one-on-one pro-
gram with 180 exercises at two difficulty levels,
tailored to individual deficits. Participants were
within 10 days post-stroke. Another study’" investi-
gated the use of “Reh@Task” Virtual reality (VR), set
up in chronic stroke for 12 sessions stretched over 1
month, focussed on attention and memory. Another
study delivered VR-based”* cognitive and motor
training (ClinicHEAD & HomeHEAD) addressing
attention, memory, executive function, motor con-
trol (arm, trunk, gait), and ADLs like shaving and
puzzles. In another study’” cognitive workbooks and
VR activities tailored to the individuals’ cognitive
deficits were conducted alongside aerobic exercises
over 8 weeks and were compared to conventional
cognitive rehabilitation.

Computerised cognitive-only training was con-
ducted in three studies.*®”>’® One article” com-
bined tablet-based pointing tasks with prism
adaptation glasses in stroke survivors with neglect,
with serious games focussing on; sustained atten-
tion and monitoring, visual search, planning and
switching, GO-NO GO tasks, working memory,
and semantic associations over 10 sessions
stretched over 2weeks. Additionally, another
study®® used RehaCom software in sub-acute/
chronic stroke, for 10 sessions over 5 weeks, with
20 modules targeting attention, memory, executive
functioning and visuomotor skills. Similarly, the
last study’® used a digital platform with gamified
tasks for attention, executive functions, processing
speed and visuospatial construction over 1 month.
It was self-administered with weekly feedback
meetings.
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Global cognitive interventions

In comparison to the domain-specific interven-
tions described above, a global cognitive approach
does not target specific domains but rather relies
on multiple cognitive functions. Eight out of the 40
included articles describe these global cognitive
interventions, specifically with the use of the
Cognitive Orientation to Daily Occupational
Performance (CO-OP) intervention.**”* CO-OP
is a global cognitive strategy-based approach that
is client-centered and aims to improve motor-
based performance. It involves the use of pro-
blem-solving, guided by a therapist along with glo-
bal cognitive strategies. Each of the eight articles
used the CO-OP-inspired global strategy “Goal-
Plan-Do-Check.” Six studies described interven-
tions provided by CO-OP-trained occupational
therapists (OTs)***® and two involved phy-
siotherapists (PTs).®>®” One intervention was
delivered online™®* in rehabilitation units®>~*” but
two studies did not specify a particular setting.*>**
The different included articles differed in phase of
intervention, 1 was in the acute™®® in the sub-acute’

>858788 i1 the chronic *»** phase, and 6 out of the 8
included articles reported cognitive
impairments.sz_87

Mental practice interventions

Mental practice refers to the mental rehearsal of
physical movements without physical execution. It
helps activate the same brain areas that a physical
movement would, facilitating neuroplasticity.”

Twelve out of the 40 articles described interven-
tions based on mental practice.”’ '

Out of the 12 included studies, the intervention
was delivered by physiotherapists”>”® occupational
therapists””'? self-administered”*'*° or
unspecified.”’**® The intervention length ranged
from 2-°% to 6 weeks.””® The intervention focus
varied from improving the upper limb”**** lower
limb*>*>*? and balance”” to more general
ADLg 2196100

Upper limb

The articles exploring mental practice effects on
upper limb function. One article®® compared the

effectiveness of motor and visual imagery training
programs alongside a motor training task. The
motor imagery group rehearsed a token moving
task using their affected hand, whilst the visual
imagery group visualised previously seen images
and was asked to recall each image. Similarly,
another intervention” incorporated audio-guided
Mental practice with repetitive-task specific prac-
tice. Another article®® explored the effect of motor
imagery between exercises, on trunk control.

Lower limb

Interventions that focussed on lower limb function
included a telerehabilitation study” that required
stroke survivors to attempt to execute a task based
on patient-set goals and then incorporate motor
imagery before re-executing. Another study’”
investigated the effects of an imagery intervention
that incorporates both internal and external per-
spectives. A different approach was taken in one
study”” where an additional 15 min of motor ima-
gery training was compared to 15 min of motor-
dual task and 15 min of cognitive dual-task train-
ing, to improve gait and balance.

Mental practice in relation to and in combination
with other rehabilitation methods

One study compared mental practice to domain-
specific strategies.”® Stroke survivors with hemi-
spatial neglect were assigned to either a visual scan-
ning or mental practice group. The visual scanning
training group completed four tasks targeting
extra-personal space and peri-personal space,
while the mental practice group performed motor
and visual imagery tasks (e.g. visualizing full-body
movements, describing familiar spaces). Another
article” incorporates motor imagery during spatial
tasks alongside training of sensorimotor functions
such as pressure and distance
perception.

awareness

Which outcome measures were used to assess the
intervention?

In the forty articles included, 47 different primary
outcomes measures were used to assess perfor-
mance at the activity level, and engagement.



Between the variety of outcome measures used
across studies; 10 focused on motor function (e.g.
Action Research Arm Test (ARAT?°) and the
Motor Activity Log (MAL?®), and another 10 eval-
uated balance, trunk control, and gait (e.g. Berg
Balance Scale (BBS*’) and Trunk Control Test
(TCT?*). Eleven studies included measures of
activities of daily living (ADLs) and functional
independence (e.g. Barthel Index (BI**) and
Functional Independence Measure (FIM*®). Three
studies assessed occupational performance and
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workability, while another three evaluated rehabi-
litation engagement. Six measures addressed the
cognitive impact on functioning, and four exam-
ined the subjective impact of stroke on daily life.
Full details of all outcome measures are provided in
Table 1.

The highly heterogeneous choices of assessment
tools used across the included articles show a lack
of consistency, despite aiming to measure similar
goals. Only four assessment tools out of 47
appeared in three or more studies: FIM, BI, BBS

Table 1. Categories and frequency of use of outcome measures.

Number of
Domain Outcome Measure Studies
Motor Function Assessment of Motor and Process Skills (AMPS)'® 2

Action Research Arm Test (ARAT)?®

Chedoke Arm and Hand Activity (CAHAI)?'
Jebsen-Taylor Test of Hand Function (JTTHF)??
Manual Function Test (MFT)?

Wolf Motor Function Test (WMFT)?*

Motor Assessment Scale (MAS)*

Motor functioning test?®

Fist closure frequency?’

Motor Activity Log (MAL)?®

Berg Balance Scale (BBS)*®

Timed Up and Go Test (TUG)*®

Two-Minute Walk Test (2MWT)*'

Functional Gait Assessment Scale (FGAS)*?

Tinetti Gait and Balance Assessment®

Trunk Control Test (TCT)**

Trunk Impairment Scale®

Postural Assessment Scale for Stroke Patients (PASS)*®
Activities-specific Balance Confidence Scale (ABC
Gait and walking speed®®

Balance, Trunk Control, and Gait

ADLs and Functional Independence  Barthel Index (BI)*°

Functional Independence Measure (FIM)*°

ADL observations*'
ADL measures*?
ADL questionnaire®®

Nottingham Extended ADL Scale (NEADL)*®

Lawton Instrumental ADL**

Therapy Outcome Measure: activity (TOMs activity)*®
Modified Functional Limitations Profile (FLP)*®

Daily Living Task Assessment*’

Luton Index*®
Occupational Performance and
Workability

Workability Index (WAI)*®
Self-perceived occupational performance and satisfaction with

performance®’
Engagement in Rehabilitation

Cognitive Impact on Functioning

Route-finding task®

Subjective Impact of Stroke on Daily Stroke Impact Scale (SIS)°

Life
EQ-5D-5 L®2

Assessment of Work Performance (AWP)*

Hopkins Rehabilitation Engagement Scale®?

Utrecht Scale for Evaluation of Rehabilitation Participation®
Pittsburgh Rehabilitation and Participation Scale®*

Patient Reported Evaluation of Cognitive State (PRECiS)>”
ASHA Functional Assessment of Communication (ASHA-FACS)*®
Cognitive Failures Questionnaire (CFQ)*’

Dysexecutive Questionnaire (DEX)*®

Rating Scale of Attentional Behaviour (RSAB)>®

)37
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36-item Short Form Survey (SF36)%
Fatigue Impact Scale (FIS)** 1
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and the SIS, with the FIM and the BI being the most
used measures, each featuring in 10 articles.
Additionally, 47 primary outcomes between 40
included articles meant that some studies had mul-
tiple assessment tools selected as primary outcome
measures. This ranged from studies combining
objective (e.g. ARAT) and subjective (SIS)®! mea-
sures, to assessing activity on different levels, e.g.:
functional independence (FIM) and engagement to
rehabilitation (Pittsburgh Rehabilitation and
Participation Scale).*

Discussion

In this review, we aimed to identify and review
existing cognitive strategy-based interventions
aimed at improving engagement and/or activity
outcomes in stroke rehabilitation to guide future
intervention development and evaluation. In addi-
tion, a second research question focussed on
describing which primary outcome measures were
used to assess the interventions. Whilst cognitive
and motor impairments are both highly prevalent
and interact in stroke recovery, both are still often
considered in isolation. This disconnect contri-
butes to a limited understanding of the nature
and impact of cognitive impairments on physical
rehabilitation outcomes.

While there is substantial literature supporting
the role of motor learning on motor recovery'®’ the
likely impact of cognitive impairment on re-learn-
ing and rehabilitation is frequently overlooked, as
is the impact on engagement and participation in
rehabilitation.'’* Consequently, the findings of this
review provide a valuable contribution by high-
lighting cognitive strategy-based interventions
found in the literature aimed at improving activ-
ity-level and engagement outcomes.

This integrative review identified 40 cognitive
strategy-based interventions which were either
targeting specific cognitive domain deficits (20),
used a global approach to cognition (8) or
focussed on mental practice as a cognitive tool
in physical rehabilitation (12). Only half (20) of
these studies used a randomised controlled trial
(RCT) design.

Given, the diversity of study designs, the
included articles were appraised using the

QuADS tool.®” The quality of the 40 included
articles ranged from 10 to 36 (out of 39). The
highest-rated criterion across the 40 included
articles was “format and content of data collec-
tion tool is appropriate,” suggesting that, despite
variability in the choice of outcome measures
that this review identified, the tools used were
generally well-aligned with each study’s aims. In
contrast, the lowest-rated criterion was “evi-
dence that stakeholders were considered in
research design or conduct”, highlighting
a critical gap in patient and public involvement
(PPI). This variability in quality scores reflects
a key limitation of the integrative and scoping
review methodology, which is to include diverse
methodological approaches to map the breadth
and nature of existing evidence, Therefore, to
draw conclusions on the effectiveness of the
interventions discussed in this review, large-
scale RCT’s with consistent outcome measures
are needed.

The findings of this review are consistent with
those of a prior critical review by McEwen et al.
(2009),'” which examined cognitive strategies
aimed at enhancing motor skill acquisition. These
strategies were also categorised as global, domain-
specific, or mental practice approaches. While
McEwen and colleagues focused on outcomes at
the impairment level, the present review broadens
the scope by emphasizing activity-level outcomes
(as defined by the ICF)'” and participant engage-
ment. This shift contributes to a more comprehen-
sive understanding of cognitive rehabilitation post-
stroke. In addition, the present review was con-
strained to exclude studies which explicitly
excluded patients with cognitive impairment.

Domain-specific

Domain-specific cognitive interventions domi-
nated the included articles, with half (20) describ-
ing cognitive strategies based on attention, praxis,
executive functioning and language, or a battery of
domain-specific training. This targeted approach
to specific cognitive deficits can also be referred
to as “brain training” and with the rise of compu-
terised programs, they have become a popular
choice.’®® The strong association between
domain-specific deficits and motor recovery, such



as executive dysfunction and upper limb
recovery'”” supports this domain-specific type of
training program. It was beyond the scope of this
review to consider the effectiveness of cognitive
interventions on cognitive outcomes themselves.
Instead, our focus in this review was on functional
outcomes of interest such as ADL functioning,
independence, motor functioning, and balance.
Whilst several studies reported positive out-
comes, one common limitation noted by authors
in the included studies, was the difficulty in
demonstrating clear transfer of cognitive gains to
broader functional activities or long-term
outcomes.'?® For example, Dijkerman and collea-
gues (2004)°* found that unsupervised motor ima-
gery training improved performance on the trained
task, but these improvements did not generalise to
other motor functions or disability measures.
Similarly, the included article by Soni et al.
(2025)”® noted no significant improvement in
Lawton IADL scores despite cognitive gains. This
highlights the “far transfer” problem in cognitive
rehabilitation, where lab-based cognitive improve-
ments may not easily translate to complex real-
world behaviors.'” The main drawback of
domain-specific training on its own, is that it may
fail to produce lasting results or to generalise
improvements to other activities or settings.''’

Global strategy

In contrast, eight of the included articles described
a global cognitive strategy intervention, specifically
CO-OP (Cognitive Orientation to daily
Occupational Performance)."'" At its core, CO-
OP uses a meta cognitive framework, adapted
from  Meichenbaum’s  Goal-Plan-Do-Check
model''? which teaches individuals to problem-
solve and self-monitor. Therapists use guided dis-
covery, a conversational approach involving
prompts and coaching to help clients develop
their own solutions, rather than providing direct
instruction. This client-led process contrasts with
conventional therapy, where the therapist identifies
problems and teaches corrective strategies. The
global strategy training interventions inspired by
the CO-OP demonstrated the most consistency in
terms of structure and delivery, in this review.
Eight CO-OP-based included studies used the
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Canadian Occupational Performance Measure
(COPM).'"* To identify self-selected goals, fol-
lowed by approximately 10 sessions involving
guided discovery, allowing the stroke survivors to
identify their own strategies. Several additional
CO-OP-based articles were identified in the search
but were excluded as their primary outcome was
the COPM, which did not align with the review’s
focus on broader activity and engagement
measures.

Among the included CO-OP studies, meaning-
ful improvements were reported in the FIM, SIS,
and Engagement and Participation scale, whereas
outcome measures such as the AMPS and ARAT
did not show these same positive improvements. It
is possible that since the CO-OP intervention tar-
gets ADLs of priority, self-reported measures like
the SIS and independence measures will show more
positive changes than motor level assessments. Five
of the 8 CO-OP studies required participants to
have cognitive impairments®* ***>%” with 4 speci-
fically restricting inclusion to those with executive
dysfunction.®>*>%**” Despite inconsistent inclu-
sion criteria between the articles, (6 out of 8) stu-
dies show meaningful improvements in activity
limitations and engagement. Arguably, given that
stroke survivors often experience impairments
across multiple cognitive domains' and that greater
cognitive impairment is associated with lower per-
ceived recovery’ a global cognitive intervention
approach like CO-OP may be particularly benefi-
cial for this population. Nevertheless, the applic-
ability within different types of cognitive
impairment profiles is less clear. Research explicitly
aimed at determining who this intervention is best
suited to and whether participants with e.g. lan-
guage impairments can be included are critical next
steps.

Mental practice

The final 12 studies that utilised cognitive strat-
egy-based interventions used mental practice,
which involves the cognitive rehearsal of move-
ments and fits in this review’s description of
a cognitive strategy. This strategy was utilised as
an adjunct to conventional physical rehabilita-
tion. Additionally, mental practice performance
is likely to be associated with an individual’s
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cognitive abilities, specifically working memory
capacity.''* This means that to successfully
undertake mental practice, an individual would
require intact cognition. However, despite being
included as a cognitive strategy in this review,
most mental practice studies (8 out of 12) did
not specify participants’ cognitive status and were
therefore could not be excluded from this review.
Only two studies identified the presence of cog-
nitive impairments, one targeting individuals
with general cognitive deficits'’> another focusing
on participants with hemispatial neglect.”®
Consequently, it is likely that in practice, some
people would not be able to use mental practice
as part of physical rehabilitation, which chal-
lenges its ability to be used as a rehabilitative
approach with cognitively impaired stroke
survivors.

Outcome measures

From the 40 included studies, 47 different primary
outcome measures that focussed on engagement
and the activity-level were identified.
Appropriately selecting outcome tools to detect
and reflect the key domains affected by the inter-
vention, is critical to describing effectiveness. The
plethora of outcome tools found in this review
highlight a disparity in identifying domains
affected by interventionsmaking future systematic
approaches (such as meta-analyses) to judging
effectiveness difficult or impossible. This is parti-
cularly important as half (20) of the included stu-
dies were RCTs and so were explicitly conducted to
generate evidence of effectiveness. The diversity of
outcome tools used is exemplified by an included
article by Zera et al (2022)%* which incorporated
objective measures of performance (AMPS) as well
as self-report and a qualitative component, asking
stroke survivors their point of view regarding the
intervention. This mixed methods approach can
provide more insight. For example, a comparative
study'"” assessed the differences in the results of an
objective measure (AMPS) with those of
a qualitative measure (ADL interview) in the
same cohort of stroke survivors. The findings
revealed no significant relationship between the
objective (AMPS) and subjective (ADL interview)
assessments. This highlights the importance of

adopting a more holistic approach, incorporating
both objective standardised assessments and sub-
jective measures; to provide more meaningful out-
comes . However, study design and protocol
constraints may not allow such a combined
approach.

Future research

As noted previously, the lack of consistency in
outcome measure choice, as well as the lack of
high-quality RCTs, prevents the systematic evi-
dence synthesis required to identify effectiveness
and inform guidelines.A standardised approach to
assessing activity-level outcomes and/or engage-
ment to activities may enable this important future
work which could, in turn, influence guidelines and
practice recommendations.

Across the 40 included studies, the lowest rated
criterion from the QuADS tool was “evidence that
stakeholders were considered in research design or
conduct”. The importance of PPI in healthcare
research is well-established, with several frame-
works advocating for its integration throughout
the research process.''®''® In particular, the
Medical Research Council’s (MRC)'"® guidance
on developing complex interventions emphasises
engaging stakeholders throughout intervention
design. For interventions aimed at enhancing
post-stroke activity and engagement, the perspec-
tives of both recipients and service providers are
essential and may help standardise the outcome
measures chosen as most meaningful to stroke
survivors, or most beneficial to allied healthcare
professionals who evaluate activity-level perfor-
mance and engagement in physical rehabilitation.

This gap in stakeholder involvement reflects
a broader issue in stroke rehabilitation research,
where individuals with co-occurring impairments
such as cognitive deficits, fatigue, and comorbid-
ities are frequently excluded from intervention
studies.'”® For instance, a 2016 meta-analysis
found that only 31% of 215 stroke rehabilitation
RCTs reported on participants’ cognitive status,
and nearly half of those used this information to
exclude individuals with cognitive impairments.'*'
Similarly, in the present review, 59 articles were
excluded for this reason (see Figure 1), and
among the 40 included studies, 16 specifically



excluded participants with aphasia or language dif-
ficulties even when the intervention focused on
cognitive outcomes.

These non-inclusive research practices highlight
a concerning limitation in the generalizability of
findings and contributes toward an evidence-prac-
tice gap. Incorporating the involvement of lived
experience into the design and conduct of stroke
rehabilitation research could help address these
disparities.In addition, many research funders are
rightly promoting the inclusion of underrepre-
sented patient populations to ensure that interven-
tions reflect real-world complexity'**.

Given the heterogeneity of stroke-related
impairments, future research should consider eval-
uating intervention effectiveness in relation to indi-
vidual impairment profiles. This approach may
offer a better understanding of for whom, and
under what conditions, specific interventions are
most effective thereby enhancing the applicability
of findings in clinical practice.

Limitations

This review offers a narrative overview of several
cognitive interventions following a stroke that had
a focus on enhancing activity-levels and/or engage-
ment. A notable limitation lies in the broad defini-
tion of cognitive strategies, which includes
interventions like mental practice, which are con-
sidered cognitive in nature but not necessarily tar-
getting cognitive impairment. Due to the broad
definition, there is a lack of MeSH terms that cap-
ture concepts relating to cognitive strategies which
presented a limitation. This may have contributed
to challenges in retrieving relevant literature.
Moreover, there remains a notable gap in the pub-
lished research specifically addressing the use of
cognitive strategies to target activity-level out-
comes, highlighting an area in need of further
investigation.

Conclusion

This review aimed to identify relevant interven-
tions that incorporate cognitive strategies to
improve rehabilitation outcomes in stroke survi-
vors. The included articles evaluated a broad range
of interventions that can be categorised into;
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global, domain-specific, or mental practice inter-
ventions and used 47 different outcome measures
selected to assess activity and engagement. The
findings also highlight a lack of stakeholder invol-
vement and exclusion of cognitively impaired
stroke survivors to physical rehabilitation research.
Future research should prioritise the inclusion of
stroke survivors with cognitive impairment, the use
of consistent outcome measures and more compre-
hensive reporting of patient and public involve-
ment (PPI).
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