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ABSTRACT

Objectives To investigate the effectiveness of home-
based interventions in improving the ability to do basic
activities of daily living in patients who had a stroke.
Methods Randomised controlled trials were searched
through MEDLINE, Embase and CINAHL from their
inception to 31 December 2021. We included studies
involving home-based intervention prescribed by
professionals and implemented at patients’ homes. The
characteristics of these studies were collected. Risk of
bias of individual study was assessed by Physiotherapy
Evidence Database scale. Meta-analyses were performed
where studies reported comparable interventions and
outcomes.

Results In total, 49 studies were included in the
systematic review and 16 studies had sufficient data for
meta-analyses. The short-term effect of home-based
intervention showed no significant difference when
compared with institution-based intervention (standardised
mean difference (SMD)=0.24, 95% Cl —0.15 to0 0.62,
[2=0%). No significant difference was found between
home-based intervention and usual care for long-term
effect (SMD=0.02; 95% Cl —0.17 t0 0.22; >=0%). Home-
based rehabilitation combined with usual care showed a
significant short-term effect on the ability to do basic daily
activities, compared with usual care alone (SMD=0.55;
95% Cl 0.22 to 0.87; p=0.001; [>=3%).

Conclusion Home-based rehabilitation with usual
care, which varied from no therapy to inpatient or
outpatient therapy, may have a short-term effect

on the ability to do basic activities of daily living

for patients who had a stroke compared with

usual care alone. However, the evidence quality

is low because of the limited number of studies

and participants included in the meta-analysis and
the possible publication bias. Future research is
needed to investigate the effectiveness of home-
based rehabilitation in groups with stratification by
stroke severity and time since stroke onset, with
elaboration of details of the home-based and the
control interventions. Moreover, more high-quality
studies are required to prove the cost-effectiveness
of newly developed strategies like caregiver-mediated
rehabilitation and telerehabilitation.

The primary source of funding The Medical Research
Fund of Guangdong Province (No: A2021041).

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Investigated the effectiveness of home-based re-
habilitation in improving the ability to do basic ac-
tivities of daily living in patients who had a stroke,
compared with institution-based intervention, usual
care and no intervention, respectively.

= Updated some newly developed home-based
treatment strategies such as telerehabilitation and
caregiver-mediated intervention, and investigated
their effectiveness.

= The number of studies included in the individual
meta-analysis was limited because of the inade-
quate data in the individual studies.

= The clinical heterogeneity between studies in terms
of severity of stroke, onset time of stroke, interven-
tions and manner of delivery also compromised the
evidence strength of our meta-analyses.

INTRODUCTION

Stroke is one of the major causes of death and
is a leading cause of adult disability world-
wide.! About half of patients who had a stroke
are left with varying degrees of physical or
cognitive impairments.” Previous studies have
shown that 25%-74% of patients who had a
stroke need assistance from caregivers for the
activities of daily living,” and the quality of
life of both patients and caregivers is heavily
impacted.* Although the need for rehabil-
itation services for the patients who had a
stroke after discharge from acute hospitals is
widely recognised, outpatient and inpatient
rehabilitation are often compromised for
reasons such as lack of accessibility, increased
costs and poor compliance.” ® On the other
hand, the ability to perform activities of daily
living in an institution-based environment
may not be generalised to the home envi-
ronment, which is the final discharge desti-
nation for most patients who had a stroke.”
Moreover, the motor relearning of patients
who had a stroke improves by context-specific
training, and training in the patient’s own
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environment is preferred.® Early supported discharge
from hospital with subsequent rehabilitation services at
home has shown to be more cost-effective than usual care,
with a lower caregiver burden and shorter length of stay
in hospital.” ' Therefore, a home-based rehabilitation
programme could be a viable alternative to institution-
based stroke rehabilitation.

A Cochrane review of home-based therapy programmes
for upper limb functional recovery following stroke
found that there was insufficient good-quality evidence to
determine the relative effect of home-based upper limb
programmes on performance of basic activities of daily
living (BADL), compared with placebo, no intervention
or usual care."" The limited number of included studies
and the heterogeneity in terms of the type of home-based
therapy programmes limited the evidence strength. Apart
from upper limb function, the ability to perform BADL
in patients who had a stroke is influenced by much more
factors such as mobility, cognition and communication,'
environmental limitation'” and psychological adapta-
tion.'"* Moreover, upper limb function is not linearly
related to the actual performance of daily activities, and
the improved upper limb motor capacity does not trans-
late into the increased upper limb performance in daily
life.'® Therefore, the effectiveness of home-based inter-
vention including but not limited to upper extremity
function training is needed to be investigated.

Another previous review found a significant short-term
effect on functional independence in favour of home-
based rehabilitation for community-dwelling people who
had a stroke.!® However, the evidence was weak because
the control interventions mentioned in the previous
review were mixed with usual care, centre-based inter-
vention and no intervention. Moreover, as the develop-
ment of home-based treatment strategy and also for the
purpose of reservation of medical services, novel home-
based intervention strategies such as telerehabilitation
and caregiver-mediated intervention have emerged
nowadays. An updated review is needed to investigate the
effectiveness of home-based interventions in improving
the ability to perform self-care activities in patients who
had a stroke.

The objective of this systematic review was to evaluate
the effectiveness of home-based interventions in perfor-
mance of BADL, when comparing with institution-based
intervention, usual care and no intervention, respectively,
in patients who had a stroke.

METHODS

The following items were reported according to the
Preferred Reporting Items for Systematic reviews and
Meta—Analyses.17

Patient and public involvement
No patient involved.

Search strategy
The MEDLINE, Embase and CINAHL databases were
searched through PubMed, Embase and EBSCOhost

platforms, respectively, from inception to 31 December
2021. The search strategy is presented in online supple-
mental appendix 1.

Inclusion and exclusion criteria

We only included participants in home-based interven-
tion groups who were living in their own home. Studies
that included participants in home-based interven-
tion groups who were living in care homes and other
forms of supported or sheltered accommodation were
excluded. We defined the home-based interventions as
(1) prescribed by professionals and (2) implemented
in the patient’s own home. Studies delivered solely in
environmental modifications, ergonomic intervention,
psychosocial interventions or medication were excluded.
The comparison interventions included institution-based
intervention, usual care and no intervention. We included
studies which measured the ability to do BADL as one
of the outcomes. Trials that studied solely instrumental
activities of daily living were excluded. We only included
peer-reviewed studies in English language. Grey literature
like unpublished studies or conference abstracts were
excluded.

Selection of studies

Two reviewers independently extracted randomised
controlled studies from the three databases. The duplicate
articles were deleted, and the obviously irrelevant studies
were eliminated by screening the titles and abstracts. If
any one of the reviewers considered one reference as
eligible, the full text was assessed and two reviewers eval-
uated the study separately based on the inclusion and
exclusion criteria. The two reviewers also searched for
relevant reviews reported on the similar topic from the
three databases. Reference lists of those reviews were
examined, and citation searching and full-text assess-
ment were conducted to identify the additional eligible
studies. Only the studies identified by both reviewers were
included in the review. Any disagreements between the
two reviewers were resolved through discussion with the
third reviewer.

Data extraction and management

Data were extracted from the included studies and
recorded on a data extraction form by one reviewer and
checked by another reviewer. The extracted information
included the following items: (1) the total number of
participants of each group; (2) characteristics of partici-
pants such as age, gender, disability level and time elapsed
since stroke onset; (3) characteristics of home-based
interventions and interventions in the control group,
and details of home-based interventions; (4) outcome
measures of performance of BADL and the time points of
outcome measures; and (5) results of effectiveness.

Assessment of methodological quality

Two reviewers independently assessed the methodolog-
ical quality of the included studies using the Physio-
therapy Evidence Database scale (PEDro scale).'® The
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PEDro scale is an 1l-item scale assessing the following
items of individual study: (1) specified eligibility criteria
and source of participants; (2) random allocation; (3)
concealed allocation; (4) similarity at baseline; (5) blind-
ness of participants; (6) blindness of therapists; (7)
blindness of assessors; (8) less than 15% dropouts; (9)
intention-to-treat analysis; (10) between-group statistical
comparisons; and (11) point and variability measures.
Each satisfied item contributes 1 point to the total PEDro
score, except for item 1 which pertains to external
validity. Researchers have suggested that scores of <4 are
considered poor quality, 4-5 are considered fair quality,
6-8 are considered good quality and 9-10 are considered
excellent quality.'?*’ Any disagreements between the two
reviewers were resolved through discussion with the third
reviewer.

Data analysis

The Cochrane Collaboration’s Review Manager soft-
ware (V.5.3) was used to carry out all statistical analyses.
The overall estimate of the treatment effect was calcu-
lated using the means and SDs of outcome scores with
continuous data in the home-based intervention group
and control group. Shortterm effect and long-term
effect were analysed by comparing the statistical differ-
ence of outcome score between two groups at treatment
endpoint and at the last follow-up, respectively. Those
studies with no mean or SD of outcome measure reported
were excluded from the meta-analysis. For the studies that
used the same measurement tool, we calculated a pooled
estimate of the mean differences (MDs) with 95% Cls.
When different measurement tools were used, we used
the standardised MDs (SMDs) instead of MDs.

Statistical heterogeneity was measured using the I’
statistic. I? >50% was considered to indicate substantial
heterogeneity, which would result in the use of a random-
effects model for the meta-analysis. When I” was <50%, a
fixed-effects model was used.'" Inverse variance method
was used to estimate the treatment effect.

We planned to perform several meta-analyses to eval-
uate (1) the effectiveness of home-based intervention
compared with institution-based intervention at treat-
ment endpoint and follow-up; (2) the effectiveness of
home-based intervention compared with usual care at
treatment endpoint and follow-up; (3) the effectiveness
of home-based intervention combined with usual care
compared with usual care at treatment endpoint and
follow-up; and (4) the effectiveness of home-based inter-
vention compared with no intervention at treatment
endpoint and follow-up.

We planned to perform subgroup analyses to investi-
gate the sources of heterogeneity, according to the (1)
level of disability of the patients who had a stroke with
stratification of mild, moderate and severe stroke; (2) the
onset time of stroke; (3) type of home-based interven-
tion; (4) selfmediated and/or caregiver mediated versus
professional mediated.

We also planned to perform a sensitivity analysis to
diminish the influence of studies with poor method-
ological quality on the effect size estimate. The studies
with poor PEDro score (<3) were deleted from the meta-
analysis. All of the statistical tests were two tailed, and
p<0.05 represented statistical significance.

We planned to test for funnel plot asymmetry to assess
the publication bias if there were more than 10 studies
included in the meta-analysis.”'

Assessment of certainty of the evidence

Two reviewers independently assessed the quality of
the evidence using the Grading of Recommendations,
Assessment, Development and Evaluation (GRADE)
approach.” Five factors result in rating down the quality
of evidence including study limitations, inconsistency of
results, indirectness of evidence, imprecision and publica-
tion bias. We rated the overall quality of evidence as high,
moderate, low or very low for each outcome. We justified
all decisions to downgrade the quality of evidence.

RESULTS

Study identification

The search of the electronic bibliographical databases
identified 466 articles (MEDLINE=221, Embase=231,
CINAHL=14). Five additional studies were identified
through the reference lists of relevant articles and reviews.
In total, 49 studies met the eligibility criteria and were
included into this systematic review (figure 1).

Study characteristics

Twenty-one randomised controlled trials compared
home-based rehabilitation with institution-based reha-
bilitation on an inpatient or outpatient basis.?*™* Fifteen
randomised controlled trials compared home-based reha-
bilitation with usual care, which was provided according to
routine practice without the involvement of the research
team and might include no therapy, home care, instruc-
tions for home rehabilitation, inpatient therapy and
outpatient therapy.32 38 4456 Five randomised controlled
trials evaluated the effect of specific home-based inter-
ventions by comparing with blank control or sham
control.” Ten randomised controlled trials compared
home-based interventions combined with usual care with
usual care alone.’””! The main characteristics of the
included studies are shown in online supplemental table
1. The summary of details of the home-based interven-
tion in each included study according to the Template
for Intervention Description and Replication72 is shown
in online supplemental table 2.

There were various home-based interven-
tions performed in the included studies. Twelve
studies did not describe the details of treat-
ment strategy.28 29 32 33 37 43 48 50 52 56 68 70 Among 37
studies which reported the details of treatment
strategy, 19 studies provided physical exercise prac-
tice, 23202731 34-36 45-47495357-50 616364 71 9) 1) e provided
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources

[ Identification of studies via other methods ]

Citation searching (n = 5)
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(n=0)

v

l

Reports assessed for eligibility
(n=95) 4

Reports excluded: (n = 1)
Cost-effectiveness analysis of
one included study (n = 1)

[ Identification of studies via databases and registers ]
—
=
% Records identified from: Records removed before
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_ ;
Records screened by titles and
e N (F;e:cg?as)excluded
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S
: !
3 Reports excluded: (n = 23)
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Reports assessed for eligibility = place not only in patients’ own home (n
(n=68) . =3)
Interventions in experimental group took
place not in patients’ own home (n = 1)
Comparisons of two home-based
interventions (n = 5)
Interventions in experimental group only
— provided support but not training (n = 3)
No BADL measure as one of the
outcomes (n = 6)
The participants were partly patients
with stroke without individual data of
stroke population (n = 1)
No result of outcome measures because
of uncompleted study (n = 1)
Study design only (n = 1)
§ Cost-effectiveness analysis of one
E v included study (n = 1)
‘_f:' Duplication of one included study (n=1)
Studies included in review
(n=49)
Figure 1 PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other

sources. Process of study selection. BADL, basic activities of daily living; PRISMA, Preferred Reporting Items for Systematic

reviews and Meta-Analyses.
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training of daily activities,” 8

studiesprovidedtask/functional-specifictraining
and 2 studies provided constraint-induced movement

treatment.** ® Other treatments like speech and
67

3539-42516169

. . 49 . . .
communication therapy, ~ psychosocial intervention,

. 1 .
emotion management, electromyography-triggered
227 environmental modi-
66 67 71

neuromuscular stimulation,
ﬁcation,47 o4
providing adaptive aids and equipment,” *® providing
fall prevention strategies® and providing splint or
orthoses® were also used as part of home-based inter-
ventions for patients who had a stroke.

The delivery strategy of home-based intervention has

application of leisure activities,

transformed in recent years. Before 2009, 24 out of 25
included studies reported that home-based interventions
were provided by professionals during home visits. Among
24 studies published from 2009, 11 studies involved self/
caregiver-mediated intervention,* *° 27315536 44 51 616264 §
which 4 studies provided telerehabilitation supervised by
professionals. 2 27 % 64

n

Risk of bias in included studies

The methodological quality of the included studies is
presented in table 1. Thirty-three out of the included
49 studies were of good methodological quality (PEDro
score=6-8). Twelve studies were of fair quality (PEDro
score=4-5) and four were of poor quality (PEDro
score=1-3).

Effectiveness of home-based intervention compared with
institution-based intervention

Twenty-one studies investigated the effectiveness of home-
based intervention compared with institution-based inter-
vention. Three studies did not specify the between-group
statistical comparison.”® * * Fifteen studies found no
significant difference between two groups in the ability
to do daily living no matter at treatment endpoints or at
follow-ups.”* > -2 While one study” demonstrated
the superiority of home-based intervention compared
with institution-based intervention, one study?’4 showed
an opposite result. Seven studies reported improvement
in ability to do daily living in both groups.% 26515236 5743

4

Qin P, et al. BMJ Open 2022;12:€056045. doi:10.1136/bmjopen-2021-056045

“ybuAdoo Aq parosloid 1sanb Aq zz0oz ‘S JequianoN uo jwod fwg uadolwg//:dny wolj papeojumoq ‘2zZ0zZ AINC 82 U0 G#0950-TZ0z-uadolwa/oeTT 0T St payslignd 1s4i :uado CING


http://bmjopen.bmj.com/

Table 1

Physiotherapy Evidence Database scores of included studies

Studies

Items

3

4

5

6

10

—h
—h

Score (0-10)

Asano et al*®

Baskett et ai**
Bjorkdahl et a/*®
Chen et al*®

Chen et al*

Gladman and Lincoln?®
Gladman et a/*®
Han et ai*°
Hesse et al*!
Hofstad et a/*?
Kalra et a*®
Ozdemir et al**
Pandian et a/*®
Redzuan et al*®
Roderick et al®*’
Taule et al*®
Thorsén et al*®
von Koch et al*°
von Koch et af*’

Widén Holmaqvist et a/*?
Young and Forster*®
Barzel et a/**

Chaiyawat and
Kulkantrakorn®®
Chaiyawat et a/*®
Chen et al*’
Deng et al*®
Duncan et al*®
Lincoln et a/®
Lindley et al*’
Mayo et al*?
Rasmussen et al*®
Santana et al**
Walker et a/*®
Wolfe et al*®

Azab et al®
Batchelor et a/®®
Chumbler et a/**
Corrand Bayer®
Goldberg et al®’
Gilbertson et al®®
Mandigout et a/®®
Ricauda et a/®

Rudd et al”®
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Table 1 Continued
Items

Studies 1 2 3 4 5 6 7 9 10 11 Score (0-10)
Wong and Yeung”' V Vv Vv Vv v v ) ) V 8

Kog® v v ) ) ) V 5

Lin et al®® v Vv ) v Vv v Vv ) v 8

Wade et al*® v v v v v v v 6

Walker et a/®® v v v v v v v 6

Wang et a/l®’ v V v Vv ) ) v 6

Rating items: 1—eligibility criteria and source of participants; 2—random allocation; 3—concealed allocation; 4 —baseline comparability; 5—
blinded participants; 6 —blinded therapists; 7 —blind assessors; 8 —adequate follow-up; 9—intention-to-treat analysis; 10 —between-group
comparisons; 11 —point estimates and variability. Item 1 evaluates external validity, does not contribute to the total score.

Three studies with adequate data were included in
the meta-analysis to evaluate the effect of home-based
intervention compared with institution-based inter-
vention.*® * ¥ Two studies measured the performance
of BADL at treatment endpoint,® *' and one study®
measured at the follow-up after intervention.”” One
study did the follow-up assessment during the treatment
period.”® For the endpoint analysis, a fixed-effects anal-
ysis produced an insignificant result (SMD=0.24; 95%
CI=-0.15t0 0.62; n=104; I’=0%) (figure 2).

At treatment endpoint, very low-quality evidence indi-
cates the uncertainty of the effect of home-based inter-
vention compared with institution-based intervention.
The evidence was downgraded one level for publication
bias and two levels for imprecision as the sample size is
small and the 95% CI estimated includes both null effect
and appreciable benefit or harm.

Effectiveness of home-based intervention compared with
usual care
Fifteen studies investigated the effectiveness of home-
based intervention compared with usual care. Ten studies
found no significant difference between two groups in the
ability to do daily living no matter at treatment endpoints
or at follow—ups.32 98 4495450 Five studies showed signifi-
cantly better improvement in the home-based interven-
tion than in the usual care group.45_48 o

Six studies were pooled in the meta-analysis to evaluate
the effect of home-based intervention compared with
usual care, ™ 78515254 poypr studies measured the perfor-
mance of BADL at treatment endpoint.*! 174852 For the

Experimental Control

Study or Subgroup Mean SD Total Mean

Std. Mean Difference
SD Total Weight

endpoint analysis, a random-effects analysis produced
an insignificant result with high heterogeneity between
studies (SMD=0.62; 95% CI=-0.07to 1.31; n=475;
12:92%) (figure was eliminated). Three studies measured
outcome at the follow-up after intervention.****** For the
follow-up analysis (after intervention), a fixed-effects anal-
ysis produced an insignificant result (SMD=0.02.; 95%
CI=—0.17 to 0.22; n=399; I’=0%) (figure 3). Three studies
measured outcome during the period of treatment.*” *3°!
For the follow-up analysis (during the treatment period),
a random-effects analysis produced an insignificant result
with high heterogeneity between studies (SMD=1.03;
95% CI=—0.21to 2.27; n=1264; I1°=98%) (figure was
eliminated).

At treatment endpoint, very low-quality evidence indi-
cates the uncertainty of the effect of home-based inter-
vention compared with usual care. The evidence was
downgraded one level for publication bias, one level
for inconsistency because of the heterogeneity between
results, and one level for imprecision as the 95% CI esti-
mated includes both null effect and appreciable benefit
or harm.

At follow-up after intervention, very low-quality
evidence indicates the uncertainty of the effect of home-
based intervention compared with usual care. The
evidence was downgraded one level for publication bias
and two levels for imprecision as the sample size is small
and the 95% CI estimated includes both null effect and
appreciable benefit or harm.

Std. Mean Difference

1V, Fixed, 95% CI IV, Fixed, 95% CI

Chen 2017 61.35 12.85 27 59.8 12.29 27 52.3%
Hesse 2011 442 42 25 423 6 25 47.7%
Total (95% CI) 52 52 100.0%

Heterogeneity: Chi?2 = 0.37, df =1 (P = 0.54); 12= 0%
Test for overall effect: Z = 1.20 (P = 0.23)

0.12 [-0.41, 0.66] -

0.36 [-0.20, 0.92] L

0.24 [0.15, 0.62] j‘
: : | : :
4 05 0 0.5 1

Institution-based Home-based

Figure 2 Forest plot comparing the effectiveness of home-based intervention with institution-based intervention at treatment

endpoint.
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Experimental Control

Std. Mean Difference

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

Study or Subgroup Mean __SD Total Mean SD Total Weight
Barzel 2015 80.71 223 85 82.89 19.78 71 39.0%
Mayo 2000 971 69 48 951 10.6 43 22.7%
Santana 2017 107.4 19.9 74 106.6 25.5 78 38.3%
Total (95% ClI) 207 192 100.0%

Heterogeneity: Chi*=1.53, df = 2 (P = 0.47); I>= 0%
Test for overall effect: Z=0.24 (P = 0.81)

-0.10 [-0.42, 0.21] — &
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Figure 3 Forest plot comparing the effectiveness of home-based intervention with usual care at the follow-up (after treatment).

At follow-up during the intervention period, very low-
quality evidence indicates the uncertainty of the effect
of home-based intervention compared with usual care.
The evidence was downgraded one level for publication
bias, one level for inconsistency because of the hetero-
geneity between results, and one level for imprecision as
the 95% CI estimated includes both null effect and appre-
ciable benefit or harm.

Effectiveness of home-based intervention compared with no
intervention
Five studies investigated the effectiveness of home-based
intervention compared with no intervention. Four out of
five included studies showed significantly greater improve-
ments of BADL in home-based intervention group than
in the control group.”” **% %! Three studies demonstrated
significant improvements on the BADL in home-based
intervention but not in the control group.57 ool

Four studies were pooled in the meta-analysis to eval-
uate the effect of home-based intervention compared
with no intervention.” ™ ¢ All of them measured the
performance of BADL at treatment endpoint, and a
random-effects analysis produced an insignificant result
with high heterogeneity between studies (SMD=0.84; 95%
CI=-0.38to 2.05; n=231; 1*’=94%) (figure was eliminated).

At treatment endpoint, very low-quality evidence indi-
cates the uncertainty of the effect of home-based inter-
vention compared with no intervention. The evidence
was downgraded one level for publication bias, one level
for inconsistency because of the heterogeneity between
results, and two levels for imprecision as the sample size is
small and the 95% CI estimated includes both null effect
and appreciable benefit or harm.

Effectiveness of home-based intervention addition to usual
care compared with usual care

Ten studies investigated the effectiveness of home-based
intervention compared with no intervention. One study

did not specify the between-group statistical compar-
Seven studies found no significant difference
between two groups in the ability to do daily living no
matter at treatment endpoints or at follow-ups.**-% 657
Two studies demonstrated significantly greater improve-
ment in home-based intervention group than control
group.” m Wong and Yeung71 and Ricauda et al” found
significant improvement in both groups, while Batch-
elor et al® showed there was no significant improvement
either in home-based intervention group or in the control
group.

Four studies were pooled in the meta-analysis to eval-
uate the effect of home-based intervention addition
to usual care compared with usual care.” * 77" Tywo
studies® ' measured the performance of BADL at treat-
ment endpoint, and a fixed-effects analysis produced a
significant result (SMD=0.55; 95% CI=0.22to0 0.87; n=152;
1’=3%) (figure 4). All of them measured at the follow-up,
and a random-effects analysis produced an insignifi-
cant result with high heterogeneity between studies
(SMD=0.23; 95% CI=-0.16t0 0.62; n=545; 1’=77%)
(figure was eliminated).

At treatment endpoint, low-quality evidence indicates
the home-based intervention addition to usual care may
have little or no effect on BADL compared with usual care
alone. The evidence was downgraded one level for publi-
cation bias and one level for imprecision as the sample
size is small.

At follow-up after intervention, very low-quality
evidence indicates the uncertainty of the effect of home-
based intervention addition to usual care compared with
usual care alone. The evidence was downgraded one level
for publication bias, one level for inconsistency because
of the heterogeneity between results, and one level for
imprecision as the 95% CI estimated includes both null
effect and appreciable benefit or harm.

ison.%’

home-based+usual care usual care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
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Figure 4 Forest plot comparing the effectiveness of home-based intervention addition to usual care with usual care at the

treatment endpoint.
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Subgroup analysis

We were unable to conduct subgroup analyses according
to the level of disability of the patients who had a stroke,
the onset time of stroke, type of intervention or manner
of delivery of the treatment because of the clinical diver-
sity between studies, the insufficient information in the
individual study and the limited number of included
studies.

Sensitivity analysis

We were unable to conduct sensitivity analyses
because there was no low-quality study included in the
meta-analyses.

Assessment of reporting bias

We were unable to conduct the funnel plot to assess
the reporting biases because of the limited number of
included studies in each meta-analysis.

DISCUSSION

Our review found that home-based intervention combined
with usual care may have short-term benefits for patients
who had a stroke compared with usual care alone.
However, the evidence was weak because of the limited
number of studies and participants included in the meta-
analysis and the possible publication bias. We speculated
the intensive dosage of intervention attributes to the
effect of home-based intervention combined with usual
care. Most included studies conducted the professional-
mediated home-based intervention to participants and
the usual care was also provided, which ensured the high
intensity of therapy to improve the recovery of patients
who had a stroke.

There was insufficient evidence to determine the short-
term effect of home-based intervention compared with
the institution-based intervention, or to determine the
long-term effect of home-based intervention compared
with the usual care, because of the limited number of
studies and participants included in the meta-analyses.
There was insufficient evidence to prove the short-term
effect of home-based intervention on the performance of
activities of daily living in patients who had a stroke, when
compared with no intervention. There was insufficient
evidence to suggest the short-term effect of home-based
intervention compared with usual care, or to suggest the
long-term effect of home-based intervention addition to
usual care compared with usual care. The heterogeneity
between the studies limited the conclusions that could be
drawn.

Many current rehabilitation interventions are devel-
oped in clinical setting, and some are translated to
home. Home-based intervention strategies vary in type,
duration, intensity, frequency and delivery manner.
This systematic review revealed that exercise physiology
practice and training of activity of daily living were
commonly performed as home-based interventions
which are supported by current evidence. American

Heart Association/American Stroke Association (AHA/
ASA) guideline suggested that lower extremity strength-
ening exercise and cardiovascular exercise are benefi-
cial to improve gait capacity of patients who had a stroke
and can also improve their ability to perform gait-
related mobility tasks.”* Moreover, training of activities
of daily living is strongly recommended for community-
dwelling patients who had a stroke.” Some newly devel-
oped home-based interventions like caregiver-mediated
rehabilitation and telerehabilitation have emerged for
the past two decades to replace the traditional home
visits by professionals. A Cochrane systematic review
found that the caregiver-mediated rehabilitation did
not increase the caregiver burden but the effectiveness
in the ability to perform BADL in patients who had a
stroke was uncertain.”” One large study found that the
lower dose of caregiver-guided rehabilitation training
and non-multidisciplinary coordination might decrease
the efficacy of caregiver-mediated home-based interven-
tions.”" Telerehabilitation seemed to be a good alterna-
tive to traditional rehabilitation. Chen et al delivered
the same treatment strategy to home-based telereha-
bilitation group and institution-based rehabilitation
group.”® At the end of intervention and at follow-up,
both groups showed significant improvement in the
ability to do activities of daily living, and there was no
significant difference between two groups throughout
the time. Similarly, when comparing with the traditional
face-to-face way of home-based intervention performed
by professionals, home-based telerehabilitation showed
equal positive effect on enhancing the ability to do activ-
ities of daily living of patients who had a stroke.”® More
high-quality studies and practice are required to prove
the effectiveness of those new strategies.

Limitations

There is no sufficient study to determine the effective-
ness of home-based intervention compared with other
approaches. Although 49 studies were included in the
review, many of them did not report adequate data so they
were not included in the meta-analyses; therefore, only
two to four studies were included in each meta-analysis.
Moreover, among the 49 included studies, several studies
of the original study and their follow-up study shared the
same study population, including two studies conducted
by Chaiyawat et al,45 % four studies conducted by von
Koch et af*™* and two studies conducted by Gladman
et al®®? Therefore, only 44 trials were included. Nearly
half of studies included in the meta-analyses had sample
size smaller than 30. The clinical heterogeneity between
studies in terms of severity of stroke, onset time of stroke,
interventions and manner of delivery also compromised
the evidence strength of our meta-analyses. Estimation
of publication bias using funnel plots failed because of
the insufficient number of included studies in each meta-
analysis. Publication bias was possibly increased as we
have not searched for the grey literature.
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CONCLUSION

Our finding reveals that the home-based intervention
combined with usual care may be more effective than
usual care alone for the short-term effect. However, the
evidence is weak. Future research with larger sample size
is needed to investigate the effectiveness of home-based
rehabilitation, including (1) on groups with stratification
of stroke severity defined by Brunnstrom stage; (2) on
groups with stratification of acute, subacute and chronic
stroke; (3) with elaboration of the details of the home-
based interventions and the control interventions. More-
over, more high-quality studies are required to prove
the cost-effectiveness of newly developed strategies like
caregiver-mediated rehabilitation and telerehabilitation.
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