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ABSTRACT

Objective: This systematic review compared the effectiveness of home-based rehabilitation with that of hospital-based
rehabilitation and usual care on activities of daily living (ADL) independence in patients with stroke.

Methods: Ovid MEDLINE, Ovid EMBASE, and the Cochrane Library databases were searched for studies published
between January 2000 and January 2024. This review was registered in the International Prospective Register of Systematic
Reviews. Randomized controlled trials on home-based rehabilitation of patients with stroke were included. The included
studies investigated ADL independence, upper limb function, mobility, balance, aerobic endurance, and quality of life. Two
independent researchers extracted data using an extraction form and assessed the risk of bias and quality of evidence.
Results: Forty-six studies were included in the qualitative synthesis, and 34 studies were included in the quantitative
synthesis using Review Manager software 5.4. ADL independence was not significantly different between patients receiving
home-based rehabilitation and hospital-based rehabilitation (standardized mean difference (SMD)=0.17 [95% CI=0.00
to 0.34], 12=29%). However, a significant difference was observed between home-based rehabilitation and usual care
(SMD =1.24[95% Cl=0.69 to 1.79], 1> =91%).

Conclusion: Home-based rehabilitation is comparable to hospital-based rehabilitation and more effective than usual care
and should be considered for patients with stroke after discharge to facilitate effective recovery. However, the high overall
risk of bias requires cautious interpretation.

Impact: Home-based rehabilitation can be an effective alternative method for improving ADL independence in patients with
stroke by providing a familiar and convenient environment.
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INTRODUCTION

Stroke is the leading cause of adult disability worldwide,
with an annual incidence of 15 million, resulting in 5 mil-
lion deaths and 5.5 million cases of permanent disability."
Approximately 60% of people who have survived a stroke
are unable to walk independently during the early stages
of a stroke.> This is often exacerbated by spasticity in the
lower limbs, which impairs balance and walking ability and
increases the risk of falls.* Moreover, spasticity can lead to
various complications such as pain, joint stiffness, and muscle
weakness, ultimately resulting in difficulties in performing
basic daily activities.’*® Consequently, nearly 75% of patients
with stroke experience difficulties in performing activities of
daily living (ADL).” This increases the patients’ dependency
on others, thus adversely affecting their quality of life (QoL)
and potentially leading to depression and anxiety. As both
patients and their family members face increased burdens, this
study highlights the importance of addressing ADL improve-
ment through the treatment of patients with stroke.®>’

According to the principles of neuroplasticity, patients with
stroke undergoing rehabilitation can leverage their brain’s
ability to reroute functions from damaged to healthy areas,
thus emphasizing the importance of early and continuous
rehabilitation.'” However, transportation issues and costs hin-
der patients with stroke from receiving interventions typically
conducted in hospitals or rehabilitation centers.'? By contrast,
home-based rehabilitation provides the advantage of a famil-
iar and convenient environment. Providing tailored daily tasks
within a home setting can promote a more successful recovery
of functional ADL. In addition, it significantly reduces initial
hospitalization without negatively affecting mortality or fall
frequency.'~!? Hence, home-based rehabilitation programs
replacing traditional stroke rehabilitation conducted in out-
patient clinics or hospitals have increased.!?:1*

A Cochrane review has revealed that telerehabilitation
was as effective as in-person treatment in enhancing ADL,
QoL, and depression.'> However, despite the various types
of home-based rehabilitation, only telerehabilitation was
considered in the analysis. Thus, a broader range of home-
based rehabilitation programs needs to be included, and a
comprehensive systematic review and meta-analysis of the
latest high-quality evidence is required. This systematic review
aimed to evaluate the effectiveness of home-based rehabili-
tation and compare it with hospital-based rehabilitation or
usual care, focusing on improving ADL independence after
stroke.

METHODS

This systematic review followed the guidelines of the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement and was registered in the
International Prospective Register of Systematic Reviews
(CRD42024526273).16

Data Sources and Search Strategy

Ovid MEDLINE, Ovid EMBASE, and the Cochrane Library
were searched for relevant studies published between
January 2000 and January 2024. The search terms were
combined with keywords related to stroke and home-based
rehabilitation obtained from MeSH terms, Emtree terms,
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Table 1. Clinical Questions (Population, Intervention, Control, and Out-
comes)

Category Description

Patients diagnosed with stroke, regardless of the
period since onset

Adults (>18 years old)

Home-based rehabilitation

Supervision conducted by a health professional
at least once (in person or remotely)

Intervention program carried out at home for
more than two-thirds of the time

hospital-based rehabilitation (inpatient,
outpatient, or both)

Usual care

Measures of activities of daily living
independence, upper limb function, mobility,
balance, aerobic endurance, and quality of life

Randomized controlled trials

Population

Intervention

Comparison

Outcomes

Study design

and text words. A detailed search strategy is provided in
Supplementary Material 1. All procedures were performed by
2 independent researchers (Y.D. and Y.L.).

Study Selection

Two independent researchers established the following crite-
ria for study inclusion: Randomized controlled trials (RCTs),
original articles, patients diagnosed with stroke, intervention
as home rehabilitation under supervision, and use of appropri-
ate outcomes such as ADL independence, upper limb function,
mobility, balance, aerobic endurance, and QoL. The criteria
were based on the clinical questions focused on in the present
study (Table 1).

The 2 researchers initially screened titles and abstracts after
eliminating duplicates using EndNote. The full texts were
subsequently screened and selected through discussion. Any
disagreements were resolved by other researchers (S.]. and
H.L.).

Data Extraction

Independent researchers used a data extraction form for
each study. The form required information on the author,
publication year, country, number of participants, age, type
of stroke, severity of stroke, and treatment details, including
treatment duration, frequency of visits, length of treatment,
and type of programs. Additionally, the adherence rate to the
programs and any adverse events occurring during program
implementation were recorded. The following outcome
measures were also collected: Barthel Index (BI) and modified
BI for ADL independence; Fugl-Meyer Assessment for Upper
Extremity (FMA-UE) and Box and Block Test (BBT) for upper
limb function; walking speed for mobility; Berg Balance Scale
for balance; 6-minute walk test for aerobic endurance; and
36-Item Short Form Health Survey (SF-36) or 12-Item Short
Form Health Survey and EuroQoL 5 Dimensions for QoL.
Data were collected immediately after the intervention. Any
missing data were requested from the author via e-mail, and
data for which we did not receive a response were excluded.
The extracted information is summarized in Supplementary
Material 2.
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Quality Assessment

The included studies were assessed for methodological quality
using the Cochrane risk-of-bias version 2 for RCTs.!” The
5 domains of the tool were evaluated by 2 independent
researchers, and disagreements were resolved through discus-
sion. The domains comprised risk of bias arising from the
randomization process, risk of bias due to deviations from the
intended interventions, missing outcome data, risk of bias in
outcome measurement, and risk of bias in the selection of the
reported results. The response for each item in the domains
was “yes,” “probably yes,” “probably no,” “no,” or “no
information.” The overall bias was calculated by synthesizing
each result of the domains and is presented as “high risk,”
“low risk,” or “some concerns.”

The quality of the evidence was evaluated using the Grading
of Recommendations, Assessment, Development, and Evalua-
tion approach.'® The level of evidence was downgraded by 1
or 2 points from high quality according to the S criteria.'® The
criteria were the risk of bias, inconsistency (I2: >50 or > 75),
indirectness (proportion of studies reporting stroke onset:
<50%), imprecision (total number of participants: <300),
and potential publication bias.'$>1°

» «

Data Synthesis and Analysis

The results of the studies were synthesized for meta-analysis
using Review Manager software 5.4 (Cochrane Collabora-
tion, London, UK). Data reported as means and standard
deviations with 95% ClIs were used for the analysis, and
data reported as medians and interquartile ranges were con-
verted into means and standard deviations using a validated
formula.?02! The effect size was calculated using the mean
difference (MD) for continuous data; however, the standard-
ized mean difference (SMD) was used when the same out-
come was assessed using different scales.”> The statistical
heterogeneity of the pooled data was evaluated using the I
statistic. A fixed-effects model was used when the 1> was
<50%, whereas a random-effects model was used when the
I> was >50%. Sensitivity was analyzed by excluding several
studies that were included in the examination. Publication
bias was evaluated using a funnel plot when at least 10
studies were available. A subgroup analysis was conducted
to evaluate the effect of home-based rehabilitation according
to the treatment received by the control group (hospital-
based rehabilitation and usual care). The subgroup analysis
was performed based on the type of supervision to eval-
uate the effectiveness of home-based rehabilitation. Addi-
tionally, data were stratified by acute stroke and chronic
stroke to assess the effectiveness of ADL improvement. The
cost-effectiveness reported in the studies was qualitatively
analyzed.

RESULTS
Search Results

Overall, 15,408 studies were identified from the 3 databases.
Duplicate studies were eliminated using the EndNote func-
tion. After screening titles and abstracts, 11,057 studies were
excluded. Subsequently, 220 full-text studies were assessed,
and 4 studies were included via manual search. A qualita-
tive synthesis was conducted with 46 studies, and 178 were
excluded based on the eligibility criteria. The PRISMA flow
diagram is shown in Figure 1.

Characteristics of the Included Studies

Supplementary Material 2 presents the general charac-
teristics of the included studies published between 2000
and 2023. Home-based rehabilitation was compared with
hospital-based rehabilitation in 27 studies!!»?3~4% and with
usual care in 21 studies.!?:37:40:49-66 In studies comparing
home- and hospital-based rehabilitation, the intervention
ranged from 45 to 120 minutes per session and from
2 to 12 weeks in duration, respectively. Eighteen studies
were supervised in person,i!:25:26,28,31,32,34)35,37-42,45-48
whereas 10 studies were supervised remotely through
telerehabilitation.23>24:26,27,29,30,33,36,43,44 Eyrthermore, in
studies comparing home-based rehabilitation and usual
care, the intervention duration ranged from 2 to 24 weeks,
with sessions lasting between 30 and 120 minutes. In
20 studies, health professionals conducted supervisory
visits,12:37>40:50-66 whereas telerehabilitation was conducted
in 1 study.*’

Twenty studies were conducted in Asia, which is the most
frequently studied region.!2:23-29,32,33,39,42,52,54,55,57,60-62,
o4 Twelve studies were conducted in Europe,!1-31,34-37,43-45,
47,53,66 9 in North America,30’40’41>48_50’58>63’65 2 each in
Africa’®:°¢ and Oceania,**>* and 1 in South America.”! The
total number of patients was 4049, with 1823 and 2226 in
the intervention and control groups, respectively. Nineteen
studies focused on patients who experienced acute stroke
within 6 months, whereas 14 studies targeted patients with
chronic stroke. Thirteen studies did not specify stroke onset.

Quality Assessment of the Included Studies

The 46 RCTs were assessed using Cochrane risk-of-bias ver-
sion 2 for RCTs. Of these, 23 were considered to have a low
risk because of proper randomization processes. Forty-four
studies did not have missing data or were analyzed using the
intention-to-treat principle, resulting in a low risk in domain
3. Forty-one studies were categorized as having some concerns
or a high risk because they did not report the research pro-
tocol. None of the 46 RCTs were classified as having a low
risk in the overall risk of bias, consisting of 22 having a high
risk and 24 having some concerns. Supplementary Material 3
summarizes the responses to the signaling questions along
with a graph.

Six outcomes were evaluated in each analysis by the Grad-
ing of Recommendations, Assessment, Development, and
Evaluation approach. The ADL independence was evaluated
with high certainty in the analysis comparing hospital-based
rehabilitation. However, in the analysis comparing usual care,
the quality of evidence for ADL independence was very low
owing to high statistical heterogeneity. The detailed results
of the assessment are provided in Supplementary Material 4
(Suppl. Tables 1 and 2).

Home-Based Rehabilitation vs hospital-based
Rehabilitation

ADL Independence

Seven studies were included in the meta-analysis,
46,48 BI was used to assess ADL independence in 3 stud-
ies, and modified BI was used in 4 studies. No significant
difference was observed between home-based and hospital-
based rehabilitation (SMD =0.17 [95% CI=—0.00 to 0.34],
1> =29%) (Figure 2). Four studies were excluded from the

27,28,33-35,
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@
&
@ Reports excluded (n=178)
Full text articles screened for _— »| - Unavailable full text article (n = 2)
eligibility (n = 220) - Inappropriate research design (n = 39)
- Inappropriate language (n=7)
Manual search (n = 4) - Inappropriate patient (n = 5)
- Inappropriate intervention (n = 80)
— - Inappropriate control group (n = 16)
- Insufficient outcome (n =29)
. A4
Studies included in qualitative
synthesis (n = 46)
3
=
= v
= . . .
Studies included in quantitative
synthesis
(meta-analysis) (n = 34)

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses Flow Diagram.

quantitative synthesis because of the unavailability or incom-
pleteness of the appropriate raw data.”*2%-37>4” However, 2
studies have reported no significant differences between the 2
groups.2”>*” Moreover, in a study conducted by Hofstad et al,
no significant difference in mean values was observed between
5 weeks of home-based rehabilitation and day units at 3 and
6 months.?”

Additionally, 2 studies?”»*3 were included in the remote
supervision home-based rehabilitation subgroup, while 5
studies?®:34:35:46,48 were included in the in-person super-
vision home-based rehabilitation subgroup. There was no
significant difference in ADL independence between home-
based and hospital-based rehabilitation groups in either

subgroup (remote: SMD =0.37 [95% CI=-0.02 to 0.76],
12 =42%; in person: SMD =0.12 [95% CI=-0.07 to 0.31],
I2=26%).

Upper Limb Function

Six studies were included in the meta-analysis of upper
extremity motor function using the FMA-UE,?#:2%,30,32,42,43
indicating no significant difference between the home—based
and hospital-based groups (MD =1.27 [95% CI=-0.43 to
2.96],1> =7%) (Figure 3a). In BBT, the synthesized data from
the 2 studies showed no significant improvement between the
2 groups (MD = —1.09 [95% CI=—5.56 to 3.37], 12 =0%)
(Figure 3b).30»32

G20z AINF 0 U Josn ss800y JaquaN V1dV Aq Y0EZ018/¥705e2d/9/50 L /alo1e/fid/woo dno-olwapeoe)/:sdjy woJy papeojumod



Physical Therapy, 2025, Vol. 105, No. 6

home-rehab Control

Std. Mean Difference

Std. Mean Difference

Study or Subgroup  Mean SD Total Nean SD Total Weight IV, Fixed, 95% CI IV, Fixed. 95% CI

Anderson 2000 (1) 9469 8.98 42 9428 1111 44 16.3% 0.04 [-0.38, 0.46)

Barzel 2015 8265 20.74 85 8352 202 71 29.4% -0.04 [-0.36, 0.27)

Chen 2017 61.35 1285 27 598 1229 27 10.2% 0.12[-0.41, 0.66]

Chen 2020 1269 9.82 26 712 71 26 9.4% 0.64 [0.08,1.20] T

Han 2020 1.7 26 12 -0.2 1.7 14 4.4% 0.85[0.04, 1.66)

Mayo 2000 943 106 54 333 101 46 18.9% 0.10[-0.30, 0.49]

Rasmussen 2016 9015 1741 31 81.09 27.24 30 11.4% 0.39[-0.11, 0.90]

Total (95% CI) 277 258 100.0% 0.17 [-0.00, 0.34]

Heterageneity: Chi*= 8.47, df= 6 (P = 0.21); *= 2% B > z ) )

Test for overall effect. Z=1.92 (P = 0.06)

Footnotes
(1) The reference for this study is cited as [46].

Favours [control] Favours [home-rehab]

Figure 2. Independence in Activities of Daily Living in Home-Based Rehabilitation vs hospital-based Rehabilitation. Abbreviations: IV = inverse variance;

Std. = standardized.

Among the studies that assessed FMA-UE, 3 studies imple-
mented the home-based rehabilitation remotely,>#-30:43 while
another 3 studies conducted it in person.?3-3%42 There was
no significant difference between home-based and hospital-
based groups in either subgroup (remote: SMD =0.56 [95%
CI=—1.48 to 2.61], 12 =44%; in person: SMD =2.81 [95%
Cl=-0.21 to 5.84], > =0%). Additionally, the subgroup
included 1 study?” that performed home-based rehabilitation
remotely and 1 study>? that conducted home-based rehabil-
itation with in-person supervision to assess BBT. Both stud-
ies reported no significant differences compared to hospital-
based rehabilitation.

Mobility

In 6 studies, walking speed was assessed using the 5-, 6-, 10-,
and 30-m walk tests,!1:26,31,32,38,:45 The pooled data showed
no significant difference between home-based and hospital-
based rehabilitation (SMD=-0.05 [95% CI=-0.26 to
0.17], 12 =0%) (Figure 3c).

Lim et al conducted home-based rehabilitation with remote
supervision and reported no significant difference in walking
speed compared to hospital-based rehabilitation.?® Similarly,
studies!1-31:32:38:45 that implemented home-based rehabili-
tation with in-person supervision also found no significant
improvement in walking speed (in person: SMD =—-0.05
[95% CI=—-0.28 t0 0.17], 12 = 6%).

Balance

Four studies were included in the meta-analyses.
The pooled data using the Berg Balance Scale indicated
that balance was not significantly different between the
home-based and hospital-based groups (MD =—0.32 [95%
CI=—-1.60 to 0.95], I = 0%) (Figure 3d).

In the home-based rehabilitation with remote supervision
subgroup, which included 3 studies,>*»33:3¢ there was no sig-
nificant difference in Berg Balance Scale scores compared with
hospital-based rehabilitation groups (remote: SMD =0.07
[95% CI=-1.58 to 1.73], > =0%). Additionally, Ducan
et al reported no significant difference in balance for home-
based rehabilitation with in-person supervision.*!

24,33,36,41

QoL

QoL for the mental and physical components of the SF-36
and SF-12 was assessed in 3 studies.”*40>*No significant
improvement in either component was observed between
home-based rehabilitation and hospital-based rehabilitation

(mental: SMD = —0.02 [95% CI=—0.26 to 0.23], I> = 0%;
physical: SMD = 0.06 [95% CI=—0.18 to 0.31], > =28%)
(Figure 3e and 3f).

Pooled data from 2 studies assessing QoL using the
EuroQoL 5 Dimensions revealed that home—based rehabil-
itation was not significantly more effective than home—based
rehabilitation in improving this parameter (MD =0.02 [95%
CI=-0.13 t0 0.17], 1> = 85%) (Figure 3g).3>-3* In addition,
Asano et al have reported no significant differences between
the 2 groups.??

The synthesized data from 2 studies*®>*® that implemented
in-person supervision for home-based rehabilitation showed
no differences compared with the hospital-based groups for
the mental and physical components of the SF-36 (mental:
SMD = —0.06 [95% CI=—0.35 to 0.22], I> = 0%; physical:
SMD =0.03 [95% CI=—0.25 to 0.32], 1> = 62%). Addition-
ally, 1 study that implemented supervised remote home—based
rehabilitation reported no significant improvement in either
component of the SF-36.24

Home-Based Rehabilitation vs Usual Care
ADL Independence

Nine studies,!2»92759:57,59,60,62 including § studies using
the BI and 4 studies using the modified BI, were included
in the meta-analysis. A significant improvement in ADL
independence was observed with home-based rehabilitation
compared with usual care despite the high heterogeneity
(SMD =1.24 [95% CI=0.69 to 1.79], I> =91%) (Figure 4).
A sensitivity analysis was conducted by excluding 2 stud-
ies’*00 categorized as having a high risk of bias due to
deviations from the intended intervention; however, the
results did not change (SMD=1.09 [95% CI=0.46 to
1.72], 2 =90%). The funnel plot showed an asymmetric
distribution, with more studies reporting positive results
(Suppl. Material 5). Six studies did not provide raw data
immediately after treatment, leading to their exclusion
from the meta-analysis.?”»8-61,63,64:66. Chaiyawat et al have
reported a significant improvement in the ADL independence
of patients receiving home-based rehabilitation compared
with those receiving usual care at 24 months.®! However, sev-
eral studies have reported no significant differences between
the 2 groups.®® Lin et al have also reported no significant
improvement in ADL independence.®* Additionally, 3 studies
have reported no significant difference between the 2 groups;
however, this result was not observed immediately after the
intervention.3”»38,66
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Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

Chiu 2021 236 508 12 -0.08 455 14 206% 244[1.29,647) f—
Cramer 2019 786 668 62 836 7.04 62 492% -050[2.92 192

Hsieh 2018 4733 1459 21 4533 1357 21  4.0% 2.00[6.52,10.52)

Piron 2009 536 77 18 495 48 18 163%  4.10[0.09,8.29)  EE—
Tariah 2010 558 646 10 5137 742 8 6.8% 4.43(-2.08,1095] S B
Yang 2022 3816 2026 25 3029 2028 53  3.2% -1.13[-10.61,8.35)

Total (95% CI) 148 182 100.0% 1.27 [-0.43, 2.96] “
Heterogeneity: Chi*=5.37, df= 5 (P = 0.37); F= 7% g0 5 . s

Testfor overall effect: Z=1.47 (P=0.14)

b home-rehab Control

( ) Study or Subgroup _Mean _ SD_Total Mean SD_Total Weight
Cramer 2019 308 133 62 326 154 62 77.8%
Hsieh 2018 2086 17.1 21 1948 1413 21
Total (95% CI) 83

Heterogeneity: Chi*= 0.34, df=1 (P = 0.56); F= 0%
Test for overall effect: Z=0.48 (P = 0.63)

home-rehab Control

(C) Study or Subgroup Mean __ SD Total Mean _ SD Total Weight

0
Favours [control] Favours [home-rehab)

Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI
-1.80 [-6.86, 3.26)

22.2% 1.38[-8.11,10.87]

83 100.0% -1.09 [-5.56, 3.37]

-20 -10 0 10 20
Favours [control] Favours [home-rehab)
Std. Mean Difference
IV. Fixed. 95% CI

Std. Mean Difference
1V, Fixed. 95% CI

Bjérkdahl 2006 09 032 24 0983 043 28 159%  -0.08(-062 047 G
Gjelsvik2014_control 016 035 43 012 022 35 237% 0.13(0.31,0.58) G
Gjelsvik2014_dayunit 016 035 43 026 026 27 202%  -0.31(0.79,0.17] %=

Hsieh 2018 073 028 24 074 028 24 148%  -0.04[-0.60,053] 5

Lim 2021 235 2168 9 2187 2305 8 52% 0.07 [-0.88,1.02] =
Olaleye 2014 05 04 27 06 04 25 159%  -0.25(0.79,0.30] &

Pradines 2019 041 008 8 004 007 8 44% 0.88-0.16,1.92) 5

Total (95% Cl) 178 155 100.0% -0.05[-0.26,0.17] ?
Heterogeneity: Chi*= 5.39, df= 6 (P = 0.50); F= 0% LT W T :

Test for overall effect: Z= 0.41 (P = 0.68)

home-rehab Control

(d)

Study or Subgroup _Mean _ SD_Total Mean SD_Total Weight IV, Fixed. 95% CI

Favours [control] Favours [home-rehab]

Mean Difference
IV, Fixed, 95% CI

Mean Difference

Chen 2017 37.04 378 27 3608 531 27 269% 0.96(-1.50,3.42) i
Duncan 2011 79 85 126 88 81 139 405% -0.90[2.90,1.10 —
Lloréns 2015 51.2: 211 15 5107 509 15 209% 0.13[-266,292) — e
Yang 2022 4208 579 25 4414 1158 59 11.7% -2.06[579, 1.67] =
Total (95% CI) 193 240 100.0% -0.32[-1.60, 0.95]

Heterogeneity: Chi*=2.30, df=3 (P=0.51), F=0%
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Figure 3. Upper Limb Function, Mobility, Balance, and Quality of Life in Home-Based Rehabilitation vs hospital-based Rehabilitation. Abbreviations:

IV =inverse variance; Std. = standardized.

Upper Limb Function

In a meta-analysis of upper extremity motor function
using the FMA-UE,*-3¢:%5 the pooled data showed no
significant differences between the home—based and usual care

groups (MD=2.19 [95% CI=-3.25 to 7.62], > =55%)
(Figure 5a). The study by Adams et al*’ was excluded
from the sensitivity analysis because of concerns regarding
the risk of bias owing to deviations from the intended
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Deng 2020 925 6.7 49 771 143 49 10.7%
Feng 2021 72.28 1052 60 60.02 10.11 60 10.9%
Hoffmann 2015_coping skills 744 862 11 692 822 10 8.9%
Hoffmann 2015_self-manage 754 8.66 12 692 822 10  8.9%
Kam YuetWong 2022 9669 525 58 9449 967 58 10.9%
Kog 2015 82 5.2 35 695 4.4 37 10.0%
Wang 2015 896 124 25 777 23 26 10.3%
Total (95% CI) 358 359 100.0%

Heterogeneity: Tau®= 0.69; Chi*= 95.28, df=9 (P < 0.00001); F=91%
Test for overall effect: Z=4.40 (P < 0.0001)
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Figure 4. Independence in Activities of Daily Living in Home-Based Rehabilitation vs Usual Care. Abbreviations: IV =inverse variance; Std. =

standardized.

intervention. Although the results did not change, the
statistical heterogeneity decreased to 0% (MD =0.31 [95%
CI=-2.01 to 2.63], >=0%). Additionally, Adams et al
reported a significant improvement in the home-based
rehabilitation with remote supervision compared to the usual
care group. BBT was used to assess upper limb function in 2
studies,**>%¢ which showed no significant effect.

Mobility

Four studies assessed mobility using the 10-m walk
test, which was synthesized in the meta-analysis. The results of
this test improved significantly with home-based rehabilita-
tion compared with usual care (SMD =0.45 [95% CI=0.28
t0 0.62], 12 = 0%) (Figure 5b).

12,40,54,65

Balance

The data pooled from 4 studies assessing balance using
the Berg Balance Scale showed significant improvement
with home-based rehabilitation compared with usual care
(MD=2.69 [95% CI=149 to 3.88], I?=0%)
(Figure Sc).!2:40-51,63

Aerobic Endurance

The synthesized data from 4 studies assessing aerobic
endurance showed significant effectiveness with home—based
rehabilitation compared with usual care (MD = 34.41 [95%
CI=22.79 to 45.04], I> = 0%) (Figure 5d).!2-40-31,65

QoL

Deng et al have reported a significant difference in both the
mental and physical components of the SF-36 after an 8-
week intervention between the home-based and usual care
groups.”” Meanwhile, Brouwer et al have reported no sig-
nificant difference between the 2 groups at 3, 6, 9, 12, and
15 months after 2 weeks of rehabilitation.’®

Effectiveness of Home-Based Rehabilitation for
Acute and Chronic Stroke

The effectiveness of home-based rehabilitation for ADL
independence in patients with acute and chronic stroke
was qualitatively analyzed. In studies comparing home-
and hospital-based rehabilitation, 8 targeted patients with
acute stroke?’»27»33,34,37,46=48 3nd 2 included patients with
chronic stroke.?*>3% Studies on patients with acute stroke have
reported no significant difference between the intervention
and control groups, except for 1.27 A study on chronic

stroke also showed no significant improvement between the
2 groups.>’

Studies comparing home-based rehabilitation and usual
care were divided into 3 categories: 7 studies targeting
acute stroke,’”-3257-60-63 2 studies on patients with chronic
stroke,'?:** and § studies that did not report the onset of
stroke.>3739:39:66 Four studies have reported that home-based
rehabilitation significantly improved ADL independence
in patients with acute stroke compared with the usual
care.’”-09=62 However, 3 studies did not identify significant
differences between the 2 types of rehabilitation in patients
with acute stroke.3”>°2:63 In a study on patients with chronic
stroke, Wang et al reported that home-based rehabilitation
was significantly more effective in improving physical
function than the control. However, Lin et al have reported
no significant improvement in ADL independence.®*

Cost-Effectiveness

Home-based rehabilitation demonstrated significant poten-
tial for significant cost savings compared to hospital-based
rehabilitation for patients with stroke. Three studies reporting
cost-effectiveness were analyzed qualitatively,*3%% and
1 additional study was included as it accompanied 1 of
the included studies.®” Lloréns et al reported an estimated
cost saving of $654.72 per participant in home-based
rehabilitation compared with hospital-based rehabilita-
tion, with savings primarily attributed to reduced human
resource and travel costs.3Similarly, Bjorkdahl et al reported
that home-based rehabilitation was approximately €1830
less expensive per participant than hospital rehabilita-
tion.*> Anderson et al conducted a cost minimization analysis,
revealing that the mean cost per patient was $8040 for
home-based rehabilitation and $10,054 for hospital-based
rehabilitation, though the difference was not statistically
significant.®” Likewise, Rasmussen et al also reported lower
total costs for home-based rehabilitation, highlighting its
cost-effectiveness.”®

DISCUSSION

In this systematic review, we screened 46 RCTs that
provided home-based rehabilitation for patients with stroke,
and 34 studies were included in the meta-analysis. This
study is the most recent comprehensive review comparing
home-based rehabilitation with different control group
interventions. Home-based rehabilitation yields comparable
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Figure 5. Upper Limb Function, Mobility, Balance, and Aerobic Endurance in Home-Based Rehabilitation vs Usual Care. Abbreviations: IV =inverse

variance; Std. = standardized.

benefits to hospital-based rehabilitation in terms of ADL
independence, upper limb function, mobility, balance, and
QoL, while superior results were observed when compared
with usual care. These results align with those of previous
systematic reviews that have demonstrated that home-
based rehabilitation produces effects comparable to those of
center—based rehabilitation on mobility, balance,* and
upper limb function'” in patients with stroke. Similarly,
findings from a Cochrane review'> have indicated that
telerehabilitation was comparable with in-person therapy.
Wong et al observed no significant differences between
structured home-based rehabilitation—which utilizes tech-
nology and/or assistive devices for motivation—and non-
structured home-based rehabilitation.®® In addition, despite
some clinical heterogeneity regarding the characteristics of
home-based treatments with varied amounts and types of
supervision among trials, these differences did not affect
outcomes.!” To enhance the external validity of the review,
our study included all types of home-based rehabilitation
supervised by health professionals to comprehensively
incorporate a broader range of home-based rehabilitation-
related studies. In addition, a subgroup analysis was
conducted to investigate whether the effectiveness of home-
based rehabilitation in improving ADL independence varies
depending on the phase of stroke, whether acute or chronic,

and whether the supervision was conducted remotely or
in person.

Comparative Efficacies of Home-Based
Rehabilitation and hospital-based Rehabilitation
In most studies included in this review, supervision was
facilitated through the advancement of various technologies
or systematic management by experts to ensure the successful
progression of rehabilitation programs at home. Home-based
rehabilitation demonstrated similar benefits in improving
ADL independence as hospital-based rehabilitation. The
subgroup analysis stratified by acute and chronic stroke
revealed consistent findings. The majority of home-based
rehabilitation programs provides context-dependent learning
and incorporate daily objects relevant to patients.” As
patients who engage in practice within a familiar environment
are more likely to promote the transfer of skills they have
learned to real-world activities, the familiarity and comfort
of home-based rehabilitation compared with hospital-based
settings may have influenced the outcomes.'?>6%-70
Furthermore, no significant differences in upper limb func-
tion, mobility, balance, and QoL of patients were observed
between the 2 rehabilitation programs, supporting their effec-
tiveness in stroke rehabilitation. However, Hsieh et al have
reported conflicting results regarding QoL measured using
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the Euro-QoL 5 Dimensions.>> This may have been influ-
enced by the inherent characteristics of hospital-based set-
tings, which allow individuals to exercise alongside more
people, leading individuals with depression, who tend to be
less responsive to clinical trials, to be more engaged and
experience psychological benefits such as improvements in
mood or activation levels.!® Although the quality of evidence
for these outcomes ranged from very low to moderate, the
main reasons for this were differences in intervention settings
in the study design between home-based and hospital-based
rehabilitation, which led to difficulties in blinding participants
and intervention providers and inadequate reporting of infor-
mation related to stroke onset in many studies. For similar
reasons, the overall risk of bias may have been generally
categorized as either some concern or high. Only 2 trials
examined the upper limb function-related outcome using BBT,
thus failing to meet the evaluation criterion of having >300
participants. This could be improved by conducting larger
trials.

In addition to the clinical benefits, home-based rehabili-
tation offers significant cost savings compared to hospital-
based care, primarily due to reductions in human resources
and travel costs. These economic advantages suggest that
home-based rehabilitation for patients with stroke is not only
clinically effective but also financially viable, particularly for
health-care systems with limited resources or for populations
with reduced access to hospital-based services. By providing
both clinical efficacy and economic feasibility, home-based
rehabilitation can help expand access to stroke rehabilitation
while reducing the financial burden on health-care systems.
These cost savings further support its broader implementa-
tion as a sustainable alternative to conventional hospital-
based rehabilitation. However, as only a few studies’#-36-45
have conducted cost-benefit analyses, future research should
incorporate more detailed evaluations to better guide clinical
decision-making and resource allocation.

Comparative Efficacies of Home-Based
Rehabilitation and Usual Care

Significant differences in ADL independence were observed
between usual care and home-based rehabilitation, with very
low-quality evidence owing to high heterogeneity and inap-
propriate reporting of stroke onset-related information. How-
ever, a subgroup analysis based on the stroke phase revealed
controversial results regarding the improvement in ADL inde-
pendence in patients with acute stroke. This can be influ-
enced by natural recovery, which can improve basic motor
and sensory functions after stroke, especially within the first
6 months, and is often spontaneous and driven by biological
healing processes in the brain.”’»”?> This type of recovery—
which is not caused by targeted interventions—includes the
resolution of temporary effects such as swelling in the brain
or reorganization of brain functions.”! Another factor that
influenced the results was the inclusion of both active and
no rehabilitation in the usual care group. Active rehabilitation
may mitigate potential differences in outcomes compared with
home-based rehabilitation.

Significant differences in mobility, balance, aerobic
endurance, and QoL were observed between home-based
rehabilitation and usual care. Moreover, Allen et al”® have
reported the cost-effectiveness and superior efficacy of home—
based rehabilitation compared with usual care, indicating the

usefulness of home-based treatments for patients requiring
extensive training over a prolonged duration or increasing the
practice volume. However, no significant difference in upper
limb function assessed by the FMA—which primarily focuses
on assessing specific motor functions and sensory impair-
ments—was observed between the 2 groups.”*”° This finding
is consistent with that of Duncan et al,>> who have reported
functional improvements attributable to natural recovery in
the upper extremities assessed using the FMA, even in the
usual care group. Furthermore, Deng et al’’ have reported
differences between home-based treatment and usual care,
whereas Brouwer’$ insisted that QoL assessed using the Euro-
QoL 5 Dimensions did not differ between the 2 rehabilitation
programs. This variation may be attributed to differences in
the duration of their interventions, as Brouwer et al conducted
therapy sessions for only 2 weeks. This aligns with a previous
study that has reported no differences between short-term
structured home-based treatment and usual care in improving
ADL and QoL and reducing symptoms of depression.!®

Study Limitations

Information required to conduct a subgroup analysis stratified
by stroke onset time—particularly in relation to ADL inde-
pendence—was insufficient, as most studies did not specify
or report whether participants had acute or chronic stroke.
The variability in stroke onset timing between studies compro-
mised the strength of the evidence in our meta-analysis. Con-
sidering that patients with first-time stroke exhibited better
improvements in ADL independence, instrumental ADL, and
QoL compared to those with recurrent stroke, and that stroke
severity also affects these outcomes, these aspects should be
addressed in future research.”® However, owing to the limited
number of studies, the current review did not conduct sub-
group analyses based on stroke recurrence and severity, and
it assessed only the immediate effects of home-based stroke
rehabilitation, highlighting the need for further research on
long-term outcomes. Finally, as most studies have inade-
quately reported detailed intervention information, further
studies to adhere to the Template for Intervention Description
and Replication checklist for better reporting.

CONCLUSION

Home-based stroke rehabilitation is as effective as hospital-
based rehabilitation and more effective than usual care in
improving ADL independence in patients with stroke. Thus,
home-based rehabilitation is a valuable strategy for patient
care and should be considered in discharge planning when
continued care is necessary. However, due to the high over-
all risk of bias in the included studies, these results should
be interpreted with caution. Further high-quality research is
necessary to confirm these findings and to explore the long-
term effects of home-based rehabilitation for patients with
stroke, providing definitive guidance for its implementation.
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