Journal of

%

Clinical Medicine

Systematic Review

Effectiveness of Occupational Therapy Interventions on
Activities of Daily Living, Cognitive Function, and Physical
Function in Middle-Aged and Older People with Chronic Stroke:
A Systematic Review with Meta-Analysis

Edgar Vasquez-Carrasco

1,2

, Pia Jamett-Oliva !, Jordan Hernandez-Martinez 343,

8

Cristébal Riquelme-Hernandez ®(, Francisca Villagran-Silva 7%, Braulio Henrique Magnani Branco 807,

Cristian Sandoval /10/11*

check for
updates
Academic Editors: Benjamin Y. Q. Tan

and Georgios Tsivgoulis

Received: 27 November 2024
Revised: 23 December 2024
Accepted: 3 January 2025
Published: 24 March 2025

Citation: Vasquez-Carrasco, E.;
Jamett-Oliva, P.; Hernandez-Martinez,
J.; Riquelme-Hernandez, C.;
Villagran-Silva, F.; Branco, B.H.M.;
Sandoval, C.; Valdés-Badilla, P.
Effectiveness of Occupational Therapy
Interventions on Activities of Daily
Living, Cognitive Function, and
Physical Function in Middle-Aged
and Older People with Chronic Stroke:
A Systematic Review with
Meta-Analysis. J. Clin. Med. 2025, 14,
2197. https://doi.org/10.3390/
jem14072197

Copyright: © 2025 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ /creativecommons.org/
licenses /by /4.0/).

and Pablo Valdés-Badilla 12/13.*

School of Occupational Therapy, Faculty of Psychology, Universidad de Talca, Talca 3465548, Chile;
edgar.vasquez@utalca.cl (E.V.-C.); pjamett21@alumnos.utalca.cl (P].-O.)

Centro de Investigacion en Ciencias Cognitivas, Faculty of Psychology, Universidad de Talca,

Talca 3465548, Chile

3 Department of Physical Activity Sciences, Universidad de Los Lagos, Osorno 5290000, Chile;
jordan.hernandez@ulagos.cl

G-IDyAF Research Group, Department of Physical Activity Sciences, Universidad de Los Lagos,
Osorno 5290000, Chile

Programa de Investigacion en Deporte, Sociedad y Buen Vivir, Universidad de los Lagos,

Osorno 5290000, Chile

Departamento de Salud, Universidad Arturo Prat, Victoria 4720000, Chile; crriquelme@unap.cl
Programa de Doctorado en Ciencias Morfoldgicas, Facultad de Medicina, Universidad de La Frontera,
Temuco 4811230, Chile; f.villagran04@ufromail.cl

Postgraduate Program in Health Promotion, Cesumar University, Maringa 87050-390, Parand, Brazil;
braulio.branco@unicesumar.edu.br

Escuela de Tecnologia Médica, Facultad de Salud, Universidad Santo Tomas, Los Carreras 753,
Osorno 5310431, Chile

Departamento de Medicina Interna, Facultad de Medicina, Universidad de La Frontera,

Temuco 4811230, Chile

Nucleo Cientifico y Tecnoldgico en Biorecursos (BIOREN), Universidad de La Frontera,

Temuco 4811230, Chile

Department of Physical Activity Sciences, Faculty of Education Sciences, Universidad Catodlica del Maule,
Talca 3530000, Chile

13 Sports Coach Career, School of Education, Universidad Vifia del Mar, Vifia del Mar 2520000, Chile

*  Correspondence: cristian.sandoval@ufrontera.cl (C.S.); pvaldes@ucm.cl (P.V.-B.)

10

11

Abstract: Background: Occupational therapy (OT) interventions on activities of daily
living (ADL), cognitive functions, and physical function in middle-aged and older people
with chronic stroke. Methods: A systematic review search until November 2024 using
five generic databases: PubMed /Medline, Web of Science, Scopus, ScienceDirect, and OT
seeker. The PRISMA checklist, RoB 2 (Cochrane, London, UK), and GRADEpro (Evidence
Prime Inc., Hamilton, CA) tools assessed the evidence’s methodological quality and cer-
tainty. The protocol was registered in PROSPERO (code: CRD42024568225). Results: Of
1733 records were identified across the databases, nine studies were analyzed using the
PICOS format. The meta-analysis revealed significant improvements in independent per-
formance of activities of daily living (ADL), as measured by the Canadian Occupational
Performance Measure (COPM), in favor of the experimental groups (p = 0.03). No signifi-
cant differences were found for the other variables analyzed. Conclusions: Performance on
ADLs improved significantly according to the COPM, whereas no significant improvements
in cognitive or physical function were observed among middle-aged and older chronic
stroke survivors. Individual studies highlight the potential benefits of OT interventions
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that combine cognitive, motor, and technological approaches, such as virtual reality and
brain stimulation.

Keywords: activities of daily living; aged; occupations; occupational therapy; stroke

1. Introduction

Stroke represents a significant public health challenge worldwide and ranks among
the most disabling diseases [1]. It affects 15 million people annually, with 70% of cases and
87% of related deaths occurring in low- and middle-income countries [2]. Stroke results in
neurological and neuropsychological sequelae that impair cognitive, sensory, and motor
functions [3].

Between 35% and 40% of stroke survivors experience limitations in basic activities of
daily living (ADL) six months after the event, and approximately 40% live with moderate
to severe disabilities [4]. One of the professions that deals with the rehabilitation of post-
stroke individuals is (OT), a client-centered discipline focused on promoting health and
well-being through occupation with the primary goal of facilitating participation in daily
activities by enhancing individual abilities or adapting occupations and environments
to support engagement [5]. Globally, Occupational therapy (OT) is crucial in chronic
stroke rehabilitation, significantly enhancing ADLs, health-related quality of life, and
restoring survivors’ independence and functionality [6]. Active OT significantly reduced
the length of hospitalization (p < 0.001) and improved functional independence (p < 0.001)
and neurological status (p < 0.001) [7]. Interventions with strong strength of evidence for
improving performance in activities of daily living and functional mobility include mirror
therapy, task-oriented training, mental imagery, balance training, and self-management
strategies [8]. A meta-analysis concluded that activity-oriented OT significantly improves
ADL performance (p < 0.001) and physical function (p < 0.001) in stroke patients [7]. Tedla
et al. [9] used a meta-analysis to evaluate the efficacy of constraint-induced movement
therapy in patients who have suffered a stroke; the results showed significant improvements
in balance (p = 0.01) compared to other therapies. Cognitive function is an essential part of
treatment; a meta-analysis examined the effects of OT on cognitive function after stroke,
and the main findings indicated a clinically significant improvement in global cognitive
performance (p = 0.0004) [10].

New directions in OT for stroke rehabilitation could include the integration of tech-
nologies such as virtual reality (VR) training to enhance cognitive and functional recovery,
which is presented as a beneficial tool when used in conventional treatments to improve
motor and cognitive functions of people who have suffered a stroke and encourages ad-
herence to the interventional rehabilitation process through OT [11]. These technologies
can enable the development of personalized programs using virtual simulations of daily
activities, promoting patient independence and social reintegration [12]. Neuroscientific
methods, such as non-invasive brain stimulation, could also complement OT treatments by
enhancing brain plasticity and functional recovery [13]. The incorporation of such technolo-
gies facilitates intensive, personalized rehabilitation by providing precise motor training
and enabling continuous monitoring of patient progress [14]. Therefore, this systematic
review with meta-analysis aimed to evaluate and synthesize the scientific evidence of OT
interventions on ADL, cognitive functions, and physical function in middle-aged and older
people with chronic stroke.
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2. Methods
2.1. Protocol and Registration

This systematic review with meta-analysis followed the Cochrane Collaboration
methodology [15] and adhered to the PRISMA checklist and flowchart standards [16].

The review was registered in the PROSPERO database under registration number
CRD42024568225.

2.2. Eligibility Criteria

The inclusion criteria were original, randomized controlled trials (RCTs) with no
language or publication date constraints were eligible until November 2024. Conference
abstracts, books, chapters, editorials, letters to the editor, procedures, reviews, case reports,
and opinions were excluded. Table 1 shows how the PICOS framework (Population,
Intervention, Comparator, Outcome, and Study Design) was used to analyze the studies.

Table 1. Selection criteria used in the systematic review.

Category Inclusion Exclusion

Studies with populations
whose central pathology is

Studies that were conducted in other than a CVA (brain injury,

the chronic stroke population

Population . multiple sclerosis, ALS, or
with a mean age of 45 years !
other neurological or
or more. . .
neurodegenerative condition)
and under 45 years of age.
Studies involving interventions or Studies whose focus of
Intervention programs of OT from intervention was not related to
4 weeks onwards. OT interventions
) . . Lack of reference and/or
. Interventions with active or
Comparison follow-up data. Absence of

inacti trol .
inactive control groups control group.

At least one assessment of ADLs
Outcome or cognitive function or
physical function.

Does not present any
follow-up assessment.

Non-randomized,
Randomized controlled cross-sectional, retrospective,
trial studies. and prospective
controlled studies.

Study design

ADL: Activities of Daily Living; ALS: Amyotrophic Lateral Sclerosis; CVA: Cerebrovascular Accident.

2.3. Information and Database Search Process

Five generic databases were searched: PubMed /Medline, Web of Science (core collec-
tion), Scopus, ScienceDirect, and OTseeker. The search included MeSH terms and free-text
keywords. For example, the search used the following terms: (“Activities of Daily Living”
OR “Leisure Activities” OR “Social Participation” OR “Sexual Behavior” OR “Community
Participation”) AND (“Stroke” OR “Cerebrovascular Disorders” OR “Brain Vascular Dis-
ease” OR “Cerebrovascular Accident” OR “Brain Vascular Accident” OR “Cerebrovascular
Stroke”) AND (“adults” OR “middle-aged” OR “middle-aged” OR “elderly” OR “older
adults” OR “older people” OR “older subject” OR “aging” OR “ageing” OR “aged”).

Included articles and the inclusion/exclusion criteria were reviewed by two indepen-
dent experts with the following qualifications: (i) a doctorate in health-oriented sciences
and (ii) peer-reviewed publications in journals with an impact factor (Journal Citation
Reports®). Experts were not provided with the search strategy to minimize bias. A final
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database search on 30 November 2024 aimed to identify relevant errata or retractions
related to the included studies.

2.4. Study Selection and Data Collection Process

Studies were imported into Mendeley Reference Manager (Version 2.116.1). Two reviewers
(E.V.-C. and PJ.O.) independently screened titles, abstracts, and full texts, removing du-
plicates. Articles meeting the inclusion criteria were reassessed, and reasons for exclud-
ing others were documented. A third reviewer (P.V.-B.) verified the data selection and
extraction process.

2.5. Methodological Quality Assessment

The methodological quality and level of evidence were assessed using the Oxford Cen-
tre for Evidence-Based Medicine scale [17]. Only level 1a studies, defined as randomized
controlled trials (RCTs), were included. Studies at levels 1b through 5 were excluded. RCTs
were downgraded if issues related to bias, consistency, accuracy, precision, or transparency
of results were identified [17].

2.6. Data Extraction

Data from the selected studies were collected using a standardized template in Mi-
crosoft Excel® (version 16.81), adhering to Cochrane guidelines [15]. Two researchers,
E.V-C. and P].O., independently extracted the data and subsequently compared their
findings to ensure accuracy. A third reviewer (P.V.-B.) oversaw the process to maintain
quality control. The extracted variables comprised authors, country of origin, study design,
sample size, group sizes (1), mean age (in years), types of intervention and control, training
volume (including frequency, duration, and intensity), and assessments of activities of daily
living (ADL), cognitive function, physical function, and the primary outcome.

2.7. Risk of Bias Assessment

Use the ROB™ tool (Cochrane, London, UK) to assess the risk of bias of RCTs [18].
Two reviewers (E.V.-C. and PJ.-O.) initiated the analysis, and the analysis was subsequently
reviewed by a third author (P.V.-B.). Any disagreements were resolved through further
review and approval.

2.8. Meta-Analysis Measures

For meta-analysis, standardized mean difference (SMD) and mean difference (MD)
were used as effect sizes calculated using Comprehensive Meta-Analysis Software (RevMan
5.4). Set the significance level at p < 0.05. Random effects models, specifically the Der
Simonian-Laird method, are used to pool data from studies with similar findings, consid-
ering differences in the true results of the study. Heterogeneity was assessed using the
Cochrane Q test and the I? statistic, and the following levels were used for heterogeneity:
<25% (low), 25-50% (moderate), and >50% (high) [19]. Egger’s regression test was used to
identify potential reporting bias [20].

2.9. Certainty of Evidence

The GRADE (Evidence Prime Inc., Hamilton, ON, Canada) framework [18] was used
to evaluate the certainty of evidence. Evidence started as high, given the inclusion of
RCTs, but could be downgraded due to concerns about bias, consistency, precision, or
publication bias. Two reviewers (E.V.-C. and PJ.-O.) conducted independent assessments,
with disagreements resolved by consensus involving a third reviewer (P.V.-B.).
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3. Results

A total of 1733 studies were identified through the database search, of which 132 were
excluded due to duplication. Of the remaining 1601 records, 1547 were excluded after
screening titles and abstracts for relevance. Following a full-text review of 54 references,
45 studies were excluded for not meeting the predetermined inclusion criteria: thirty-four
for including incomplete approaches, four for addressing unrelated topics, and seven for
not being RCTs. Ultimately, nine studies [21-29] were included in the analysis, focusing on
interventions for chronic stroke survivors. The search results are illustrated in a flowchart
adhering to PRISMA guidelines (Figure 1).

[ Identification of new studies ]

Records identified through database
search (n=1733)

Records deleted before screening
PubMed (n = 1505) (n=132)

Scopus (n = 67)
Cochrane (n = 96)
Web of Science (n = 40)
EBSCOhost (n = 25)

Duplicate records (n = 132)
Records deleted for other reasons (n = 0)

Identification

—
Screened records Excluded records by title (n = 402) and
(n=1601) summary (n = 1145)

-]
o o . .
E Publications rtz;n:vs‘;i) for evaluation Publications not recovered (n = 0)
l Excluded publications:
Publications evaluated for eligibility > Inco%ﬂ:?:g‘;?é:?zhi’:): .
(n=54) Type of study (n =7)
- Total excluded (n = 45)

A,

Total studies included in the review
(n=9)

Figure 1. PRISMA flowchart.

3.1. Methodological Quality

The quality of the research evidence included in this meta-analysis systematic review
was high. All nine studies were RCTs [21-29] and represent the highest level of evidence
(level 1a) on the Oxford scale. The study design minimizes the risk of bias and provides a
solid basis for assessing the effectiveness of the intervention.

3.2. Risks of Bias Within Studies

One study was assessed as having a low risk of bias [27], while five studies were
found to have some risk of bias concerns [22-25,28]. Three studies were classified as
having a high risk of bias [21,26,29]. Overall, this suggests that all studies were at risk of
bias, as most studies found concerns, and our study found these concerns. Take the risk.
Figures 2 and 3 illustrate the risk of bias assessment.
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D5: Bias in selection of the reported result. . Low

Figure 2. Risk of bias tools: traffic lights chart [21-29].

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

°
O\ I

25% 50% 75% 100%

<

| . Low risk D Some concerns . High risk |

Figure 3. Risk of bias tools: Summary chart by domain.

3.3. Characteristics of the Studies

Among the nine studies reviewed, interventions varied: VR training, robotic-assisted
rehabilitation, cognitively targeted strategies, and hybrid programs combining physical
and cognitive training.

Various studies highlight the effectiveness of different interventions in enhancing ADL
performance in stroke rehabilitation and related contexts. The Canadian Occupational Per-
formance Measure (COPM) improved ADL satisfaction and performance [21,29]. Assistive
technologies like the Hybrid Assistive Limb and RAPAEL Smart Glove™ (Neofect Co. Ltd.,
Seongnam, Gyeonggi-do, South Korea) enhanced motor functions and movement qual-
ity [22,25]. VR training systems, including Doctor Kinetic (Rehab-Robotics, Amsterdam,
Netherlands), Nintendo Wii (Nintendo, Kyoto, Japan), and ADL simulations, demonstrated
improved balance, mobility, cognitive functions, and strength [23,26,27]. Additionally,
specialized programs like OPC-Stroke and Functional and Cognitive Occupational Therapy
(FaCoT) led to notable gains in ADL performance and user satisfaction [24,29]. These
findings underline the potential of tailored rehabilitation technologies and strategies to
optimize ADL outcomes. Detailed descriptions of each study and their outcome measures
are provided in Table 2.
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Table 2. Characteristics of the included randomized clinical trials.

Type of Training Volume
Country or Mean Age Intervention Session Training .
Authors Multicenter Groups (n) (Years) and Control Weeks  Frequency (Ses- Daration Intensity Assessments Main Outcomes
ions/Week) .
Group s (Minutes)
EG: CO-OP COPM-Performance:
Total: 43 approach 1 p <0.001
otal: . L
[21] South Korea EG: 20 52.6 years old CG: 5 NR NR NR COPM and COPM-Satisfaction:
. PQRS T p <0.001
CG: 23 Conventional PORS:
occupational $p<0 0'01
therapy p=>
. : Both groups:
t]iGiﬁEicewieti +» Upper Limb Motor Function
amimg wi (Br-stage) (p = 0.003)
the HAL in BC:
comvhillirg}altlon T Dressing of Upper Body (FIM)
Total: 30 occupational Br-stage, FIM (p =0.046)
[22] Japan EG: 15 61.2 years old thera 2 5 40 min NR and M/AL 1 Amount of Use-Putting Arm
CG: 15 G recepize 4 Through Sleeve (MAL) (p = 0.023)
.onl T Quality of Movement (p = 0.043)
y 1 Motor Sub score (FIM) (p = 0.009)
occupational cG:
thel‘tah};yI&N Alt]iwut <+ No significant changes in ADL
assessments (p > 0.05)
. - Both groups:
EG: VR training < ADL (MBI) (p = 0.030)
using the Doctor EC:
Total: 52 Kinetic system MBI and 1 MBI ( < 0.000)
[23] China EG: 25 53 years old 3 5 45 min NR FMA-UE + M A—U]’EJ ( < 0.000)
CG: 27 CG: Standard CG]'g ’
rehabilitation )
without VR 1T MBI (p < 0.000)

1+ FMA-UE (p < 0.000)
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Table 2. Cont.
Type of Training Volume
Country or Mean Age Intervention . Training .
Authors Multicglter Groups (n) (Years)g and Control w Frequency (Ses- Sesm.on Intensity Assessments Main Outcomes
eeks X Duration
Group sions/Week) .
(Minutes)
EG:
. 1 COPM Performance (p < 0.001)
Determine lthe + COPM Satisfaction (p < 0.001)
potentia < GSAB-DFI (p = 0.731)
effectiveness of -
OPC-Stroke. COPM, > MoCA (p = 0.070)
Total: 21 CSABDIT & RNLI (p = 0.231)
[24] Canada gg i(i 57.4 years old EC: OPC—Stroke 16 10 NR NR MoCA and -
plus usual care. RNLI 1 COPM-Performance (p < 0.001)
. 1 COPM-Satisfaction (p < 0.001)
CG: If;‘fal care > GSAB-DFI (p = 0.819)
¥ > MoCA (p = 0.065)
& RNLI (p = 0.212)
EG:
<> FM-total (T0: 53.4 4+ 1.8, T2:
EG: SG using 58.3 £ 1.7, p <0.001)
the RAPAEL 1 FM-total (T3: 58.5 + 1.7, p = 0.001)
Smart Glove™ 1T EM-prox (T2: 32.5 + 0.9,
for distal upper p =0.001)
extremity 1 FM-prox (T3: 32.7 = 0.9, p = 0.001)
rehabilitation 1 JTT-total (p = 0.032)
1 JTT-gross (p = 0.025)
Total: 48 CG: CON 1 Composite SIS (T2: 36.7 & 10.0,
[25] South Korea EG: 24 58.3 years old involving 4 5 30 min No reported  FM, JTT and SIS p =0.001)
CG: 24 standard range
of motion and CG:
strengthening <+ FM-total (T0: 48.2 &= 2.6, T2:
exercises, 49.6 £2.7,p =0.512)
tabletop < FM-total (T3: 49.5 + 2.7, p = 0.592)
activities, and < FM-prox (T2: 28.9 £ 1.4, p = 0.538)
training for < JTT-total
ADLs < JTT-gross
<+ Composite SIS (T2: 1.9 £ 10.5,
p = 0.856)
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Table 2. Cont.

Type of Training Volume
i i Trainin,
Ao ST ey MemAge bemelon ey e S T mens Min Outcomes
Group sions/Week) (Minutes)
Both groups:
< ADL (SIS) (p = does not specify)
EG:
1 Global cognitive functioning (ACE)
EG: VR training (p =0.014)
simulation of 1 Attention (p = 0.040)
activities of 1T Memory (p = does not specify)
daily living 1 Visuo-spatial abilities (p = does not
(Reh@City) specify)
Total: 18 ACE. MMSE 1 Physical domain (Strength) (p = 0.017)
[26] Portugal EG: 9 55.1 years old CG: 4-6 3-4 20 min NR an/ 45IS 1 Physical domain (Mobility) (p = 0.012)
CG:9 Time-matched 1T MMSE (p = 0.050)
conventional
cognitive CG:
training (paper- 1 Verbal fluency (p = does
and-pencil not specify)
tasks). <> Memory self-report (p = does
not specify)
+» Social participation (p = does
not specify)
<+ MMSE (p = does not specify)
BBS: 1 p < 0.01
BL: 1 p < 0.01
Total: 29 EG: VR training BBS, BI, FAI, FAI: 1 p <0.001
[27] Spain EG: 15 66.4 years old WiiG 8 3 60 Moderate POMA, and POMA-Total: 1 p < 0.001
CG: 14 CG: CPTG TUG POMA-Gait: 1 p <0.01
POMA-Balance: 1 p < 0.01
TUG: 1 p < 0.001
EG: CO-OP
approach
Total: 33 .
[28] South Korea EG: 15 Middle agel‘ 52.6 CG: 8 5 45 Moderate ~ K-MBI and MFT K-MBEL: T p < 0.001
CG:15 years old Conventional MET: 1 p = 0.050
occupational

therapy
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Type of Training Volume
Country or Mean Age Intervention Session Training .
Authors Multicenter Groups (n) (Years) and Control Weeks  Frequency (Ses- Daration Intensity Assessments Main Outcomes
Group sions/Week) (Minutes)
EG: FaCoT
Total: 66 intervention
Bl wmam Memamge e @ ke con  Somttmne iyl
CG:33 y CG: Standard e
care

ACE: Addenbrooke Cognitive Examination; ADL: Activities of Daily Living; BBS: Berg Balance Scale; Bl: Barthel Index; Br-stage: Brunnstrom Recovery Stage; CA: Canada; CG:
Control Group; CO-OP: Cognitive Orientation to Occupational Performance; COPM: Canadian Occupational Performance Measure; CPTG: Conventional Physical Therapy Group; EG:
Experimental Group; FaCoT: Functional and Cognitive Occupational Therapy; FAIL: Frenchay Activity Index; FIM: Functional Independence Measure; FM: Fugl-Meyer assessment;
FMA-UE: Fugl-Meyer Assessment-Upper Extremity; GSAB-DFI: Goals Systems Assessment Battery—Directive Functions Indicators; HAL: Hybrid Assistive Limb; JTT: Jebsen-Taylor
Hand Function Test; K-MBI: Korean Modified Barthel Index; MAL: Motor Activity Log; MBI: Modified Barthel Index; MFT: Manual Function Test; MMSE: Mini-Mental State Examination;
MoCA: Montreal Cognitive Assessment; NR: Not reported; POMA: Tinetti Performance-Oriented Mobility Assessment; PORS: Performance Quality Rating Scale; RCT: Randomized
Clinical Trial; RNLI: Reintegration to Normal Living Index; SG: Smart Glove; SIS: Stroke Impact Scale; TUG: Timed Up and Go; VR: Virtual Reality. 1: Indicates significant improvements
in the EG. <+ Indicates that there are no significant improvements in the EG. |: Indicates significant deterioration in the EG.
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3.4. Sample Characteristics

The total population included in this systematic review with meta-analysis consisted
of 337 middle-aged and older people chronic stroke survivors, of whom 50.4% were
female, with a mean age of 57.6 years. Sample sizes ranged from 18 participants [26] to
66 participants [29], reflecting the diversity of intervention strategies.

3.5. Dosages and Interventions Performed

The studies included a variety of cognitive and physical interventions aimed at im-
proving ADLs, cognitive function, and physical function among chronic stroke survivors.
Cognitive training programs, such as Hybrid Assistive Limb combined with OT and
VR training, primarily target cognitive performance and physical function [22,26]. Indi-
vidualized exercise programs, such as the Cognitive Orientation to Daily Occupational
Performance approach and Smart Glove therapy, as well as multicomponent interventions
combining physical activity with cognitive training, were shown to improve both ADLs
and cognitive function performance significantly [21,25,28].

The interventions varied in duration and frequency, ranging from 4 weeks with
three to five 30-minute sessions per week to protocols lasting up to 16 weeks with mul-
tiple sessions, each lasting 40 to 60 min [21-23,29]. Most programs were delivered at
moderate intensity.

3.6. Activities of Daily Living

Several studies employed the COPM to measure improvements in ADLs. A meta-
analysis revealed a significant improvement in motor training was reported for the exper-
imental groups (EG) concerning control groups (CG; SMD = 2.47; 95% CI = 0.24 to 4.70;
I2 =100%; p = 0.03). These results are presented in Figure 4.

EXG CG Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl ABCDEFTF
Adamit et al. (2021) 31 08 33 1 11 33 33.0% 2.101[1.62, 2.58] = 20000
Ahn et al. (2017) 55 04 20 13 0.3 23 335%  4.20([3.89,4.41] o 1097200
Kessleretal (2017) 16 0.3 10 0a 01 11 33.5% 1.10[0.90,1.30] L 272@7?2@ 7
Total (95% CI) 63 67 100.0% 247 [0.24,4.70] g
Heterogeneity: Tau®= 3.86; Chi®= 44287 df=2 (P = 0.00001); F=100% _150 55 b é 1*0
Test for overall effect Z=217 (F=0.03) CC EXG

Figure 4. The experimental group has an effect compared to the control group on the following
outcomes: MT. Squares indicate the study-specific effect estimate. Bars indicate the width of the
corresponding 95% confidence interval. The diamond is centered on the summary effect estimate,
and the width indicates the corresponding 95% confidence interval. EXG: experimental group; CG:
control group; +: low; ?: some concerns; -: high [21,24,29].

Individual study results highlight significant improvements in ADLs after various
interventions. For example, Ahn et al. [21] reported improved ADL performance and
satisfaction, as measured by the COPM-P and COPM-S (p < 0.001), using the Cognitive
Orientation to Daily Occupational Performance approach. Iwamoto et al. [22] demonstrated
improvements in upper body dressing (Functional Independence Measure; p = 0.046) and
motor activity (p < 0.05) in the Hybrid Assistive Limb group. Similarly, Long et al. [23]
found an increase in ADL independence with VR training, as indicated by the modified
Basel performance index (p < 0.000). Marquis de Soule et al. [27] noted a significant
improvement in the Barthel index (p < 0.01) and Frenchay index (p < 0.001) after a VR
training intervention. These findings suggest the potential of a new treatment to improve
ADL outcomes in stroke survivors.
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3.7. Cognitive Function

Planned meta-analyses were not possible due to heterogeneity in assessment; therefore,
no change favoring EG over CG. However, the reviewed studies showed mixed results
on cognitive function. Iwamoto et al. [22] reported no significant changes in the Mini-
Mental State assessment after combining Hybrid Assistive Limb and OT. Long et al. [23]
reported improvements in the Mini-Mental State (p < 0.050) after the use of VR training
in combination with rehabilitation. Faria et al. [26] also found improvements in global
cognitive function with a significant increase in attention (p = 0.040) and memory (p = 0.050)
in the VR training intervention group. In the study by Kessler et al. [24], no significant
improvements in the Montreal Cognitive Assessment were reported (p = 0.070). Kessler
et al. [24] evaluated OPC-Stroke, a program combining usual care with vocational and
professional training. The intervention lasted 4 to 16 weeks, with three to five sessions per
week lasting 20 to 60 min each.

3.8. Physical Function

A planned meta-analysis could not be conducted due to the heterogeneity assessment;
therefore, there is no change favoring EG over CG. The reviewed studies have shown the
positive effects of OT interventions on physical activity in adults and older adults with
stroke. However, Iwamoto et al. [22] reported significant improvements in upper extremity
dressing (p = 0.046) and arm function (p = 0.023) in participants who received physical
exercise combined with OT. This intervention lasted 2 weeks with 5 sessions per week,
each lasting 40 min. Long et al. [23] reported significant gains in upper limb function
(Fugl-Meyer assessment, p < 0.001) and functional performance (p < 0.001) after 3 weeks of
VR training (5 weekly sessions, 45 min each). Similarly, Marques-Sule et al. [27] observed
significant improvements in balance and ADL performance, measured by the Timed Up
and Go (p < 0.001), Berg Balance Scale (p < 0.01), and Frenchay Activity Index (p < 0.001),
following 8 weeks of VR training with the Nintendo Wii (Nintendo, Kyoto, Japan; 3 weekly
sessions, 60 min each).

3.9. Certainty of Evidence

The certainty of evidence was insufficient to support definitive recommendations
for interventions aimed at improving ADLs, cognitive function, and physical function in
middle-aged and older people with chronic stroke. Although some studies demonstrated
promising results, the overall findings underscore the need for further research to draw
clearer conclusions and guide evidence-based interventions in this population (Table 3).
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Table 3. Methodological Quality Assessment using the GRADEpro tool.

Certainty of Evidence N° of Patients Effect
N° of Study Risk Inconsistenc Indirect Vagueness Other []?l(:;‘;entlpol?lasl [Conventional Relative Absolute Certainty Importance
Studies Design Assessment y Evidence & Considerations . py * Therapy] (95% CI) (95% CI)
Virtual Reality]
Comparison of cognitive orientation to daily occupational performance and conventional occupational therapy on occupational performance in individuals with stroke: A randomized controlled trial
. It is not It is not It is not o 23/43 Not ++
1 RCT Very serious serious serious serious None 20/43 (46.5%) (53.5%) estimable Go down IMPORTANT
Combination of Exoskeletal Upper Limb Robot and Occupational Therapy Improve Activities of Daily Living Function in Acute Stroke Patients
. It is not It is not It is not o 15/30 Not +++
1 RCT Serious serious serious serious None 15/30 (50.0%) (50.0%) estimable Moderate IMPORTANT
Effects of Virtual Reality Training on Occupational Performance and Self-Efficacy of Patients with Stroke: A Randomized Controlled Trial
. Itis not Itis not Itis not o 27/52 Not +++
1 RCT Serious serious serious serious None 25/52 (48.1%) (51.9%) estimable Moderate IMPORTANT
Occupational Performance Coaching for Stroke Survivors: A Pilot Randomized Controlled Trial
. It is not It is not It is not o 11/21 Not +++
1 RCT Serious serious serious serious None 10/21 (47.6%) (52.4%) estimable Moderate IMPORTANT
Effects of virtual reality-based rehabilitation on distal upper extremity function and health-related quality of life: a single-blinded, randomized controlled trial
. It is not It is not It is not o 24 /48 Not +++
1 RCT Serious serious serious serious None 24/48 (50.0%) (50.0%) estimable Moderate IMPORTANT
Benefits of Virtual Reality-Based Cognitive Rehabilitation Through Simulated Activities of Daily Living: A Randomized Controlled Trial with Stroke Patients
1 RCT  Very serious Itis not Itis not Itis not None 9/18 (50.0%)  9/18 (50.0%) Not ++ IMPORTANT
serious serious serious estimable Go down
Effectiveness of Nintendo Wii and Physical Therapy in Functionality, Balance, and Daily Activities in Chronic Stroke Patients
It is not Itis not Itis not Itis not o 14/29 Not ++++
1 RCT serious serious serious serious None 15/29 (51.7%) (48.3%) estimable High IMPORTANT
The Effect of Task-Oriented Activities Training on Upper-Limb Function, Daily Activities, and Quality of Life in Chronic Stroke Patients: A Randomized Controlled Trial
. It is not It is not It is not o 15/30 Not +++
1 RCT Serious serious serious serious None 15/30 (50.0%) (50.0%) estimable Moderate IMPORTANT
Effectiveness of the Functional and Cognitive Occupational Therapy (FaCoT) Intervention for Improving Daily Functioning and Participation of Individuals with Mild Stroke: A Randomized Controlled Trial
. It is not It is not It is not o 33/66 Not ++
1 RCT Very serious serious serious serious None 33/66 (50.0%) (50.0%) estimable Low IMPORTANT




J. Clin. Med. 2025, 14, 2197

14 of 18

3.10. Adverse Effects and Adherence

The studies included in this systematic review with meta-analysis reported adequate
adherence by participants (p < 0.367). A 92% completed the intervention; no adverse events
occurred. This suggests that these interventions are both well tolerated and feasible for
stroke patients and support their potential for widespread use in similar populations.

4. Discussion

Results from several studies suggest that a variety of interventions can improve activi-
ties of daily living, cognitive function and physical activity in people with stroke; however,
the evidence is mixed due to variability in assessment. OT, functional electrical stimulation,
non-invasive brain training and VR training appear to improve ADL, while interventions
targeting cognitive and motor skills also contribute to improved democracy. Although
cognitive outcomes are inconsistent and there is a period of assessment, VR and a variety of
OT interventions have shown significant improvements in attention, memory and general
cognition. The benefits of physical activity are particularly positive, with interventions
such as combined limb training, real physical therapy and dual cognitive-motor skills
demonstrating significant improvements in motor skills, balance and gait. Overall, these
results highlight the potential of comprehensive, multidisciplinary rehabilitation strategies
to promote recovery in people with stroke and highlight the need for further research to
establish the process and improve outcomes.

4.1. Activities of Daily Living

A systematic review showed a significant improvement in COPM in favor of EG
compared with CG. Legg et al. [30] found that OT for stroke significantly improved
ADL performance scores (p = 0.02), and participants achieved greater independence in
long-term ADL activities (p = 0.005). Elaifi et al. [31] reported the results of an elec-
tronic study performed in the first two months after stroke and showed a significant
improvement in motor function and ADL independence (p < 0.06). In their meta-analysis,
Ahmed et al. [32] found that all methods except fixed theta burst exercise and cathodal
transcranial direct current stimulation did not cause brain stimulation to be more effective
than sham stimulation in improving ADL (p = 0.005). Gao et al. [33] reported a significant
effect of repeated transcranial magnetic stimulation with ADL skills after stroke (p < 0.05).
Leong et al. [34] also found that hybrid VR therapy could effectively improve muscle
function (p = 0.0005) and ADL performance (p = 0.003). These findings suggest that OT,
electrical stimulation, noninvasive brain stimulation, and VR training interventions may
improve motor function and activities of daily living. Combining physical training with
cognitive skills may help people with stroke recover by increasing their independence in
activities of daily living.

4.2. Cognitive Function

The cognitive function analysis yielded mixed results, and several studies found no
significant differences between EG and CG. Meta-analysis was not feasible due to vari-
ability in assessment methods. While Iwamoto et al. [22] found no significant changes
in the Mini-Mental State after Hybrid Assistive Limb training combined with OT, VR
training interventions reported by Long et al. [23] and Faria et al. [26] showed significant
improvements in attention and memory (p < 0.05); this is similar to Chen et al. [35] re-
ported significant cognitive gains (p < 0.05), as assessed by the Mini-Mental State, Montreal
Cognitive Assessment, and Loewenstein Occupational Therapy Cognitive Assessment.
In the same way, O’Donoghue et al. [36] highlighted the efficacy of multicomponent and
physical activity-based interventions, reporting significant improvements in overall cogni-
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tive functioning (p = 0.04) and functional status (p = 0.05). On the other hand, Loetscher
et al. [37] observed no convincing effects of cognitive rehabilitation on attention deficits
(p = 0.41), although it significantly improved divided attention immediately after treat-
ment (p < 0.001). These findings suggest that VR training and multicomponent OT hold
promise for cognitive recovery, though standardization of assessment tools and intervention
protocols is needed.

4.3. Physical Function

Although a meta-analysis was planned, differences between tests were not in-
cluded in the results. However, some studies show the benefits of physical intervention.
Iwamoto et al. [22] showed that the use of hybrid leg support with overextension improved
body wear (p = 0.046) and arm use (p = 0.023); this is similar to Long et al. [23] who
found improvements in Fugl-Meyer assessment (p < 0.000) and performance (p < 0.000)
with VR training, while Marques-Sule et al. [27] found that balance and physical ac-
tivity were significantly better when using the Nintendo Wii (Nintendo, Kyoto, Japan;
p <0.001). Cognitive motor dual-task intervention (CMDT) also yielded significant results.
Zhou et al. [38] reported significant improvements in walking balance (p = 0.01), walking
ability (p < 0.0001) and upper extremity function (p < 0.001). Similarly, He et al. [39] high-
lighted the effectiveness of two travel programs in improving one travel program (p < 0.04).
These findings highlight the potential of CMDT and targeted physical interventions to
improve exercise performance in stroke treatment.

4.4. Limitations and Strengths

This systematic review and meta-analysis have several limitations. First, differences
in intervention design, including differences in dose, duration and type of activity, make it
difficult to generalize the findings. Second, the absence of statistical significance in cognitive
and physical activity in many studies limits the strength of the conclusion regarding positive
effects. Finally, differences in cognitive assessment, particularly with instruments such
as the Mini-Mental State and the Montreal Cognitive Assessment, highlight the need for
consistency and standardization in previous research.

Despite these limitations, the systematic review also has notable strengths. It provides
a better understanding of the potential of integrated therapy for people with stroke by
including a variety of intervention methods, such as VR training, robot-assisted therapy,
and cognitive-physical therapy programs. In addition, all studies were RCTs with good
methodology, increasing the reliability of the study results. A detailed description of the
intervention process, including dosage, session duration, and frequency, also supports the
replication of successful strategies and demonstrates evidence-based practice.

4.5. Practical Applications

This excellent review with meta-analysis highlights the urgent need to develop inter-
vention strategies that can improve activities of daily living and cognitive and physical
functioning in stroke patients. This study demonstrates the great potential of integrat-
ing technologies such as VR training and robot-assisted therapy into traditional medical
practice. These techniques demonstrated their effectiveness as tools that can be incorpo-
rated into clinical programs, demonstrating significant improvements in ADL performance,
length, and frequency.

However, the inconsistency observed in cognitive outcomes suggests a necessity for
standardizing intervention parameters, including intensity, duration, and frequency. By
doing so, practitioners can optimize the effectiveness of these interventions. Integrating
hybrid programs combining physical and cognitive components may enhance patient
engagement and outcomes. Such programs facilitate comprehensive rehabilitation and pro-
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mote patient motivation and adherence to therapy by making the sessions more engaging
and interactive.

Long-term follow-up studies are crucial to assess the sustainability of gains achieved
in ADLs and cognitive functions. These studies are also vital for refining intervention
strategies to ensure they are culturally tailored and relevant, especially given the increas-
ing prevalence of chronic stroke worldwide. By focusing on personalized rehabilitation
strategies, healthcare providers can better address each patient’s unique needs, thereby
maximizing the potential for recovery and improving overall quality of life.

5. Conclusions

The study found significant improvements in ADL performance, as measured by
the COPM, while no significant improvements were observed in cognitive or physical
functions among middle-aged and older adults with chronic stroke; this suggests that
OT interventions incorporating cognitive, motor, and technological elements, such as VR
training and non-invasive brain stimulation, hold promise for enhancing ADLs, cognitive,
and physical functions. Future research should prioritize the specification of the dose,
duration, and components of these interventions to better understand their impact and
facilitate replication in subsequent studies and clinical applications. Virtual simulations
of daily activities can empower patients by promoting independence and facilitating
social reintegration. Additionally, incorporating neuroscientific methods, such as non-
invasive brain stimulation, can enhance brain plasticity and functional recovery, offering a
comprehensive approach to stroke rehabilitation.

These innovative approaches not only provide new directions for post-stroke rehabili-
tation but also emphasize the importance of evidence-based practice tailored to individual
patient needs. The development of specific intervention protocols based on scientific evi-
dence is essential to ensure that treatments are effective, adaptable, and aligned with the
unique needs of each patient. By doing so, healthcare professionals can guarantee that inter-
ventions lead to improved functional outcomes and quality of life for stroke survivors. The
findings of this study highlight the potential of combining traditional therapeutic methods
with cutting-edge technology to create a holistic and practical rehabilitation framework.

Author Contributions: Conceptualization, E.V.-C. and P.V.-B.; methodology, E.V.-C., BH.M.B. and
PV.-B.; formal analysis, E.V.-C., P].-O., ] H.-M. and EV.-S; investigation, E.V.-C., P]J.-O., ] H.-M.,
EV.-S. and P.V.-B,; resources, C.S. and P.V.-B.; data curation, E.V.-C., PJ.-O., C.R.-H. and P.V.-B,;
writing—original draft preparation, E.V.-C., P].-O., ] H--M., C.R.-H., EV.-S,, BH.M.B,, C.S. and P.V.-B,;
writing—review and editing, E.V.-C., P]J.-O., ] H.-M., CR.-H., EV.-S,, BHM.B,, C.S. and P.V.-B;
supervision, C.S. and P.V.-B.; project administration, P.V.-B.; funding acquisition, C.S. and P.V.-B. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding, and the APC was funded by Universidad de
La Frontera.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Data are contained within the article.

Conflicts of Interest: The authors declare no conflicts of interest.



J. Clin. Med. 2025, 14,2197 17 of 18

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

World Health Organization. WHO Reveals Leading Causes of Death and Disability Worldwide: 2000-2019. 2020. Available
online: https:/ /www.who.int/news/item/09-12-2020-who-reveals-leading-causes-of-death-and-disability-worldwide-2000
-2019 (accessed on 4 November 2022).

World Stroke Organization. Global Stroke Fact Sheet 2022. 2022. Available online: https://www.world-stroke.org/assets/
downloads/WSO_Global_Stroke_Fact_Sheet.pdf (accessed on 4 November 2022).

Elendu, C.; Amaechi, D.C.; Elendu, T.C.; Ibhiedu, J.O.; Egbunu, E.O.; Ndam, A.R.; Ogala, F; Ologunde, T.; Peterson, J.C.;
Boluwatife, A.L; et al. Stroke and Cognitive Impairment: Understanding the Connection and Managing Symptoms. Ann. Med.
Surg. 2023, 85, 6057-6066. [CrossRef] [PubMed]

American Stroke Association. Stroke Rehabilitation. 2023. Available online: https://www.stroke.org/en/life-after-stroke/stroke-
rehab (accessed on 1 August 2024).

World Federation of Occupational Therapists (WFOT). Definition of Occupational Therapy. Available online: https:/ /wfot.org/
about (accessed on 18 December 2024).

Kotler, ].M.; Mahoney, D.; Nilsen, D.M.; Gillen, G. Effectiveness of occupational therapy interventions to improve performance
and participation in instrumental activities of daily living (IADL) among adult stroke survivors (2009-2019). Am. J. Occup. Ther.
2023, 77 (Suppl. S1), 7710393090. [CrossRef] [PubMed]

Yamakawa, S.; Nagayama, H.; Tomori, K.; Ikeda, K.; Niimi, A. Effectiveness of Active Occupational Therapy in Patients with
Acute Stroke: A Propensity Score-Weighted Retrospective Study. Front. Rehabil. Sci. 2023, 3, 1045231. [CrossRef] [PubMed]
Hildebrand, M.W.,; Geller, D.; Proffitt, R. Occupational therapy practice guidelines for adults with stroke. Am. J. Occup. Ther. 2023,
77,7705397010. [CrossRef] [PubMed]

Tedla, J.S.; Gular, K.; Reddy, R.S.; de Sa Ferreira, A.; Rodrigues, E.C.; Kakaraparthi, V.N.; Gyer, G.; Sangadala, D.R.; Qasheesh, M.;
Kovela, RK; et al. Effectiveness of Constraint-Induced Movement Therapy (CIMT) on Balance and Functional Mobility in the
Stroke Population: A Systematic Review and Meta-Analysis. Healthcare 2022, 10, 495. [CrossRef]

Gibson, E.; Koh, C.L.; Eames, S.; Bennett, S.; Scott, A.M.; Hoffmann, T.C. Occupational Therapy for Cognitive Impairment in
Stroke Patients. Cochrane Database Syst. Rev. 2022, 3, CD006430. [CrossRef]

Landim, S.E; Lopez, R.; Caris, A.; Castro, C.; Castillo, R.D.; Avello, D.; Magnani Branco, B.H.; Valdés-Badilla, P.; Carmine, F;
Sandoval, C.; et al. Effectiveness of Virtual Reality in Occupational Therapy for Post-Stroke Adults: A Systematic Review. J. Clin.
Med. 2024, 13, 4615. [CrossRef]

The American Occupational Therapy Association. Occupational Therapy Practice Framework: Domain and Process—Fourth
Edition. Am. J. Occup. Ther. 2020, 74 (Suppl. S2), 7412410010p1-7412410010p87. [CrossRef]

Su, E; Xu, W. Enhancing brain plasticity to promote stroke recovery. Front. Neurol. 2020, 11, 554089. [CrossRef]

Chen, Q.; Wang, L. Robotic technologies in occupational therapy for stroke: Enhancing motor training and remote access. J.
Rehabil. Robot. 2022, 19, 45-58.

Higgins, ].P.T.; Savovig, J.; Page, M.].; Elbers, R.G.; Sterne, J.A.C. Chapter 8: Assessing Risk of Bias in a Randomized Trial. In
Cochrane Handbook for Systematic Reviews of Interventions; Higgins, ] P.T., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page, M.].,
Welch, V.A., Eds.; John Wiley & Sons: Chichester, UK, 2023.

Page, M.].; McKenzie, J.E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ] M.; Akl, E.A,;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. Rev. Esp. Cardiol. 2021,
74,790-799. [CrossRef] [PubMed]

Manterola, C.; Zavando, D. Cémo interpretar los “Niveles de Evidencia” en los diferentes escenarios clinicos. Rev. Chil. Cir. 2009,
61, 582-595. [CrossRef]

Higgins, ].P.T.; Thomas, J.; Chandler, J.; Cumpston, M.; Li, T.; Page, M.].; Welch, V.A. (Eds.) Cochrane Handbook for Systematic
Reviews of Interventions, v6.3; Cochrane: London, UK, 2022. Available online: https://training.cochrane.org/handbook (accessed
on 4 November 2024).

Higgins, J.P.T.; Thompson, S.G.; Deeks, ].J.; Altman, D.G. Measuring Inconsistency in Meta-analyses. BMJ 2003, 327, 557-560.
[CrossRef] [PubMed]

Higgins, J.P.T.; Thompson, S.G. Quantifying Heterogeneity in a Meta-analysis. Stat. Med. 2002, 21, 1539-1558. [CrossRef]

Ahn, S.; Jung, M.; Park, H.; Lee, J.; Choi, Y.; Yoo, E. Comparison of Cognitive Orientation to daily Occupational Performance
and conventional occupational therapy on occupational performance in individuals with stroke: A randomized controlled trial.
NeuroRehabilitation 2017, 40, 285-292. [CrossRef]

Iwamoto, Y.; Imura, T.; Suzukawa, T.; Fukuyama, H.; Ishii, T.; Taki, S.; Koyama, Y.; Matsumura, A.; Onodera, H.; Shibuya, K.
Combination of exoskeletal upper limb robot and occupational therapy improve activities of daily living function in acute stroke
patients. J. Stroke Cerebrovasc. Dis. 2019, 28, 2018-2025. [CrossRef]

Long, Y;; Ouyang, R.G.; Zhang, ].Q. Effects of virtual reality training on occupational performance and self-efficacy of patients
with stroke: A randomized controlled trial. . Neuroeng. Rehabil. 2020, 17, 150. [CrossRef]


https://www.who.int/news/item/09-12-2020-who-reveals-leading-causes-of-death-and-disability-worldwide-2000-2019
https://www.who.int/news/item/09-12-2020-who-reveals-leading-causes-of-death-and-disability-worldwide-2000-2019
https://www.world-stroke.org/assets/downloads/WSO_Global_Stroke_Fact_Sheet.pdf
https://www.world-stroke.org/assets/downloads/WSO_Global_Stroke_Fact_Sheet.pdf
https://doi.org/10.1097/MS9.0000000000001441
https://www.ncbi.nlm.nih.gov/pubmed/38098605
https://www.stroke.org/en/life-after-stroke/stroke-rehab
https://www.stroke.org/en/life-after-stroke/stroke-rehab
https://wfot.org/about
https://wfot.org/about
https://doi.org/10.5014/ajot.2023.77S10009
https://www.ncbi.nlm.nih.gov/pubmed/37220004
https://doi.org/10.3389/fresc.2022.1045231
https://www.ncbi.nlm.nih.gov/pubmed/36684684
https://doi.org/10.5014/ajot.2023.077501
https://www.ncbi.nlm.nih.gov/pubmed/37862268
https://doi.org/10.3390/healthcare10030495
https://doi.org/10.1002/14651858.CD006430.pub3
https://doi.org/10.3390/jcm13164615
https://doi.org/10.5014/ajot.2020.74S2001
https://doi.org/10.3389/fneur.2020.554089
https://doi.org/10.1016/j.recesp.2021.06.016
https://www.ncbi.nlm.nih.gov/pubmed/34446261
https://doi.org/10.4067/S0718-40262009000600017
https://training.cochrane.org/handbook
https://doi.org/10.1136/bmj.327.7414.557
https://www.ncbi.nlm.nih.gov/pubmed/12958120
https://doi.org/10.1002/sim.1186
https://doi.org/10.3233/NRE-161416
https://doi.org/10.1016/j.jstrokecerebrovasdis.2019.03.006
https://doi.org/10.1186/s12984-020-00783-2

J. Clin. Med. 2025, 14,2197 18 of 18

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Kessler, D.; Egan, M.; Dubouloz, C.J.; McEwen, S.; Graham, F.P. Occupational performance coaching for stroke survivors: A pilot
randomized controlled trial. Am. J. Occup. Ther. 2017, 71, 7103190020p1-7103190020p7. [CrossRef]

Shin, J.H.; Kim, M.Y,; Lee, ].Y; Jeon, Y.J.; Kim, S.; Lee, S.; Choi, Y.H.; Song, M.K,; Jang, S.H. Effects of virtual reality-based
rehabilitation on distal upper extremity function and health-related quality of life: A single-blinded, randomized controlled trial.
J. Neuroeng. Rehabil. 2016, 13, 17. [CrossRef]

Faria, A.L.; Andrade, A.; Soares, L.; Badia, I.S.B. Benefits of virtual reality based cognitive rehabilitation through simulated
activities of daily living: A randomized controlled trial with stroke patients. |. Neuroeng. Rehabil. 2016, 13, 96. [CrossRef]
Marques-Sule, E.; Mir6-Ferrer, S.; Munoz-Gémez, E.; Bermejo-Fernandez, A ; Juarez-Vela, R.; Gea-Caballero, V.; Martinez-Munoz,
M.D.C,; Espi-Lépez, G.V. Physical Activity in Health Care Professionals as a Means of Primary Prevention of Cardiovascular
Disease: A STROBE Compliant Cross-Sectional Study. Medicine 2021, 100, e26184. [CrossRef] [PubMed]

Alsubiheen, A.M.; Choi, W.; Yu, W.; Lee, H. The Effect of Task-Oriented Activities Training on Upper-Limb Function, Daily
Activities, and Quality of Life in Chronic Stroke Patients: A Randomized Controlled Trial. Int. ]. Environ. Res. Public Health 2022,
19, 14125. [CrossRef] [PubMed]

Adamit, T.; Shames, J.; Rand, D. Effectiveness of the Functional and Cognitive Occupational Therapy (FaC,T) Intervention for
Improving Daily Functioning and Participation of Individuals with Mild Stroke: A Randomized Controlled Trial. Int. ]. Environ.
Res. Public Health 2021, 18, 7988. [CrossRef]

Legg, L.A.; Lewis, S.R.; Schofield-Robinson, O.].; Drummond, A.; Langhorne, P. Occupational therapy for adults with problems in
activities of daily living after stroke. Cochrane Database Syst. Rev. 2017, 7, CD003585. [CrossRef]

Eraifej, J.; Clark, W.; France, B.; Desando, S.; Moore, D. Effectiveness of upper limb functional electrical stimulation after stroke
for the improvement of activities of daily living and motor function: A systematic review and meta-analysis. Syst. Rev. 2017, 6, 40.
[CrossRef]

Ahmed, I.; Mustafaoglu, R.; Rossi, S.; Cavdar, FA.; Agyenkwa, S.K.; Pang, M.Y.C,; Straudi, S. Non-invasive brain stimulation
techniques for the improvement of upper limb motor function and performance in activities of daily living after stroke: A
systematic review and network meta-analysis. Arch. Phys. Med. Rehabil. 2023, 104, 1683-1697. [CrossRef]

Gao, Y,; Qiu, Y; Yang, Q.; Tang, S.; Gong, J.; Fan, H.; Wu, Y.; Lu, X. Repetitive Transcranial Magnetic Stimulation Combined with
Cognitive Training for Cognitive Function and Activities of Daily Living in Patients with Post-Stroke Cognitive Impairment: A
Systematic Review and Meta-Analysis. Ageing Res. Rev. 2023, 87, 101919. [CrossRef]

Leong, S.C.; Tang, Y.M.; Toh, EM.; Fong, K.N.K. Examining the effectiveness of virtual, augmented, and mixed reality (VAMR)
therapy for upper limb recovery and activities of daily living in stroke patients: A systematic review and meta-analysis. J.
Neuroeng. Rehabil. 2022, 19, 93. [CrossRef]

Chen, X,; Liu, F; Lin, S.; Yu, L.; Lin, R. Effects of virtual reality rehabilitation training on cognitive function and activities of daily
living of patients with poststroke cognitive impairment: A systematic review and meta-analysis. Arch. Phys. Med. Rehabil. 2022,
103, 1422-1435. [CrossRef]

O’Donoghue, M.; Leahy, S.; Boland, P.; Galvin, R.; McManus, J.; Hayes, S. Rehabilitation of cognitive deficits poststroke: Systematic
review and meta-analysis of randomized controlled trials. Stroke 2022, 53, 1700-1710. [CrossRef]

Loetscher, T.; Potter, K.J.; Wong, D.; das Nair, R. Cognitive rehabilitation for attention deficits following stroke. Cochrane Database
Syst. Rev. 2019, 2019, CD002842. [CrossRef] [PubMed]

Zhou, Q.; Yang, H.; Zhou, Q.; Pan, H. Effects of cognitive motor dual-task training on stroke patients: A RCT-based meta-analysis.
J. Clin. Neurosci. 2021, 92, 175-182. [CrossRef] [PubMed]

He, Y.; Yang, L.; Zhou, J.; Yao, L.; Pang, M.Y.C. Dual-task training effects on motor and cognitive functional abilities in individuals
with stroke: A systematic review. Clin. Rehabil. 2018, 32, 865-877. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.5014/ajot.2017.024216
https://doi.org/10.1186/s12984-016-0125-x
https://doi.org/10.1186/s12984-016-0204-z
https://doi.org/10.1097/MD.0000000000026184
https://www.ncbi.nlm.nih.gov/pubmed/34087883
https://doi.org/10.3390/ijerph192114125
https://www.ncbi.nlm.nih.gov/pubmed/36361001
https://doi.org/10.3390/ijerph18157988
https://doi.org/10.1161/STROKEAHA.117.018923
https://doi.org/10.1186/s13643-017-0435-5
https://doi.org/10.1016/j.apmr.2023.04.027
https://doi.org/10.1016/j.arr.2023.101919
https://doi.org/10.1186/s12984-022-01071-x
https://doi.org/10.1016/j.apmr.2022.03.012
https://doi.org/10.1161/STROKEAHA.121.034218
https://doi.org/10.1002/14651858.CD002842.pub3
https://www.ncbi.nlm.nih.gov/pubmed/31706263
https://doi.org/10.1016/j.jocn.2021.08.009
https://www.ncbi.nlm.nih.gov/pubmed/34509248
https://doi.org/10.1177/0269215518758482
https://www.ncbi.nlm.nih.gov/pubmed/29473480

	Introduction 
	Methods 
	Protocol and Registration 
	Eligibility Criteria 
	Information and Database Search Process 
	Study Selection and Data Collection Process 
	Methodological Quality Assessment 
	Data Extraction 
	Risk of Bias Assessment 
	Meta-Analysis Measures 
	Certainty of Evidence 

	Results 
	Methodological Quality 
	Risks of Bias Within Studies 
	Characteristics of the Studies 
	Sample Characteristics 
	Dosages and Interventions Performed 
	Activities of Daily Living 
	Cognitive Function 
	Physical Function 
	Certainty of Evidence 
	Adverse Effects and Adherence 

	Discussion 
	Activities of Daily Living 
	Cognitive Function 
	Physical Function 
	Limitations and Strengths 
	Practical Applications 

	Conclusions 
	References

