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Objective: To investigate the effectiveness of self-
administered, home-based, upper limb practice
in improving upper limb activity after stroke. To
compare structured home-based practice vs non-
structured home-based practice.

Methods: Databases were searched for randomized
or quasi-randomized controlled trials using a pre-
defined search strategy. Data were extracted from 15
studies involving 788 participants. The quality of in-
cluded studies was assessed using the PEDro scale.
The studies included an experimental group that re-
ceived self-administered, home-based practice for
upper limb activity limitations of any level of severi-
ty and any time after stroke, and a control group that
received no intervention, or received non-structured
home-based practice. Only measures of upper limb
activity were investigated.

Results: Self-administered, home-based practice did
not improve activity compared with no intervention
(standardized mean difference 0.00, 95% confiden-
ce interval; -0.47 to 0.48). There was no difference
between structured and non-structured home-based
practice in terms of upper limb activity (SMD -0.05,
95% CI -0.22 to 0.13).

Conclusion: Existing self-administered, home-based
practice is not more effective than no intervention
in improving upper limb activity in chronic, severely
disabled stroke survivors. Structured home-based
practice is no more effective than non-structured
home-based practice.
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troke is one of the most significant causes of

disability worldwide (1, 2). Two-thirds of people
have limitations in upper limb activity in the acute
phase of stroke (3). Six months later, 30—66% of these
people will still have limitations, leading to increased
dependence in activities of daily living, restricted
social participation, anxiety, low quality of life and
poor well-being (4, 5). Thus, finding the best way to

(LAY ABSTRACT )
Therapist-supervised, home-based practice early after
stroke is known to reduce poor outcome in people with
stroke. However, due to limited resources in the commu-
nity, self-administered, home-based, upper limb practice
is often prescribed after stroke. Whether such practice
(without therapist supervision) is effective in reducing
upper limb activity limitation is unknown. It is also not
known whether home-based practice is more effective
with or without the use of technology and assistive devi-
ces. We reviewed 15 studies involving 788 participants.
The findings indicate that, in chronic and severely disab-
led stroke survivors, self-administered, home-based
practice is no more effective than no intervention in im-
proving upper limb activity. Also, home-based practice
involving technology and assistive devices is no more ef-
fective than home-based practice without such devices.
The existing evidence is insufficient to draw a more ro-
bust conclusion. Further research is needed to determine
the effect of self-administered, home-based practice in

\these patients. )

continue rehabilitation in the subacute phase in order
to improve upper limb activity is paramount (6).

One systematic review reported the beneficial ef-
fect of early-supported discharge services in terms of
improvement in outcome and reduction in dependency,
length of hospital stay, and risk of readmission to
hospital compared with clinic-based care (7). Another
systematic review of early, therapist-supervised, task-
oriented practice in the home found such rehabilitation
to be beneficial in promoting independence in activities
of daily living compared with no intervention (8). From
these reviews, it appears that therapist-supervised,
home-based practice is no worse than clinic-based
practice when appropriately resourced and initiated
early after stroke. However, a systematic review by
Coupar et al. found no significant benefit of home-
based practice specifically targeting the upper limb in
terms of activities of daily living or upper limb activity
in comparison with placebo, no intervention or usual
care (9). No robust conclusion could be drawn, as the
data for the analysis were obtained on the basis of
only one study.

Due to limited resources in the community, self-
administered, home-based practice is often prescri-
bed to people with physical sequelae after stroke.
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The possible advantages of home-based practice
are flexibility of scheduling, family support, a fami-
liar environment, and reduced travel costs (10—12).
However, whether self-administered, home-based
practice without the supervision of a therapist is ef-
fective in improving upper limb activity after stroke
is unknown. Effectiveness may be reduced due to the
absence of a therapist to ensure adherence, safety,
appropriate dose and progression. Technology and
assistive devices provide motivation, feedback or
instruction (e.g. gaming, virtual reality, robotics),
which can enable people after stroke to perform
self-administered training with minimal therapist
supervision (12). However, the clinical effects of such
highly structured home-based practice compared with
non-structured self-administered practice are unclear.
The specific research questions investigated in this
review were therefore:

1. Does self-administered home-based, upper limb
practice improve upper limb activity after stroke?

2. Is structured home-based practice more effective
than non-structured home-based practice?

Home-based practice was defined as a programme
prescribed by a health professional carried out in the
person’s residence consisting of at least 50% self-
administered, task-oriented training. The review ana-
lysed practice aimed at upper limb activity. Structured
home-based practice was defined as a task-oriented
programme involving the use of technology and/or
assistive devices in providing motivation, instruction
or feedback to people after stroke.

METHODS

Identification and selection of studies

Searches were conducted in the following databases: Medline
(Ovid) (1946 to 28 January 2020), Physiotherapy Evidence
Database (PEDro) (28 January 2020), ExcerptaMedica Database
(EMBASE) (1947 to 28 January 2020), Cumulative Index to
Nursing and Allied Health Literature (CINAHL) (1981 to 28
January 2020), Cochrane Central Register of Controlled Trials
(CENTRAL) (1966 to 28 January 2020), Allied and Comple-
mentary Medicine Database (AMED) (1985 to 28 January
2020), OT-seeker (28 January 2020) and Web of Science (1900
to 28 January 2020) and the first 50 results of Google Scholar
(28 January 2020). Search strategies were developed in consul-
tation with the university library specialist at OsloMet — Oslo
Metropolitan University (Appendix 1 shows the full search
strategy). The searches were restricted to relevant publications in
English. Titles and abstracts of identified records were screened
by 2 reviewers (YW and RR) to determine full-text articles to
be examined. Consensuses were sought through discussion and
a third reviewer’s opinion (BL). Subsequently, full-text copies
of relevant studies were retrieved and independently assessed
by 2 reviewers (YW and LA) against the inclusion criteria in
Table . Any disagreement that occurred between the 2 reviewers
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was resolved by the third review author (BL). The protocol
was registered on the International Prospective Register of
Systematic Reviews (identification number CRD42018094863).

Assessment of study characteristics

Quality. The methodological quality and risk of bias of included
studies was assessed using the PEDro scores from the Physio-
therapy Evidence Database (www.Pedro.org.au) (13). The
scores were obtained from 10 questions pertaining to the internal
validity and the statistical information provided in the studies.

Participants. Studies were included if 80% of the sample were
adults with stroke. Information, such as sample size, time after
stroke, and severity of upper limb activity limitations, was ex-
tracted in order to examine the similarity of the studies.

Intervention. To answer the first research question: as to whether
self-administered, home-based, upper limb practice improves
upper limb activity after stroke, the experimental group had to
receive self-administered, home-based upper limb practice and
the control group had to receive no intervention. No intervention
was defined as nothing and/or small amounts of intervention.

To answer the second research question, as to whether struc-
tured home-based practice is more effective than non-structured
home-based practice, the experimental group had to receive
structured home-based practice and the control group had to
receive non-structured home-based practice. Structured home-
based practice could be forced use (e.g. constraint-induced
movement therapy (CIMT), modified CIMT; feedback (e.g.
mirror therapy, gaming, virtual reality, finger tracking, music
therapy); or assistive devices (e.g. robotics, orthosis, functional
electrical stimulation). Participants could be receiving additional
rehabilitation, as long as both groups received the same dose.
Dose, frequency and duration of intervention were recorded in
order to examine the similarity of the studies.

Outcome measures. Upper limb outcomes according to the In-
ternational Classification of Functioning, Disability and Health
framework (ICF) activity level were used in the analysis. When a
study reported more than one relevant outcome measure, the mea-
sure selected for meta-analysis was chosen in the following order:

i) Direct observation of performance reported as interval data
(e.g. Box and Block Test (BBT), Nine-Hole Peg Test (9HPT),

Table I. Inclusion criteria

Design

* Randomized or quasi-randomized controlled trial, including crossover trials
Participants

* Adults

* Diagnosis of stroke (>80% participants with stroke)

* Any level of upper limb activity limitation

e Any time after stroke

Intervention
Practice of upper limb activity:

e carried out at home (which may include care homes or supported
accommodation);

» prescribed by healthcare professionals (i.e. physicians, physiotherapists
or occupational therapists);

e at least 50% of practice at home
Outcome measures
* Measures of upper limb activity
Comparisons
* Home-based practice vs no intervention
e Structured home-based practice vs non-structured home-based practice
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Purdue Pegboard Test (PPT), Wolf Motor Function Test
(WMEFT)-performance time, Test Evaluant la Performance
des Membres supérieurs des Personnes agées (TEMPA) —
speed of execution).

i7) Direct observation of performance reported as ordinal data
(e.g. Action Research Arm Test (ARAT), WFMT — functional
ability scale, TEMPA — functional rating, Chedoke Arm and
Hand Inventory (CAHAI), Arm Motor Ability Test (AMAT),
Motor Assessment Scale (MAS)).

iii) Non-observed (interview) of performance reported as ordinal
data (e.g. Motor Activity Log (MAL) — amount of use scale,
MAL — how well scale).

Consensus about the selection were sought through discussion
(YW and LA) and 2 other reviewer’s opinions (BL and GM).

Data collection and analysis

Data were extracted by one reviewer (YW) and verified by a
second reviewer (RR). Details of included studies (i.e. study
design, participants’ characteristics, intervention and measures)
and outcome data (i.e. number of participants, mean and stan-
dard deviation (SD)) were extracted. Authors of papers with
missing data were contacted. Continuous data are presented as
means and SD. If 95% CI from individual groups were reported,
SD was re-calculated using the formula: =(upper limit-lower
limit)/2*TINV(0.05; n—1)*SQRT(#n) in Microsoft Excel. If
median and interquartile range were reported, the mean and
standard deviation of a sample were estimated by methods
devised by Luo et al., Hozo et al. and Wan et al. (14-16).
Post-intervention scores were used to obtain the pooled estimate
of'the effect of intervention immediately after intervention. Since
different outcome measures were used, the effect size was repor-
ted as Cohen’s SMD with 95% CI. Heterogeneity was assessed
using the I? statistic. In the case of substantial
heterogeneity (I>>50%), a sensitivity analysis

and 10 investigated structured home-based practice vs
non-structured home-based practice (24—33). Almost
all included studies were individually-randomized
parallel-group trials except 2 (27, 33), which were
randomized cross-over trials. Additional information
was obtained from the authors for one trial (33). A
summary of the included studies is shown in Table II.

Quality. The mean PEDro score of the papers was 6.6
out of 10 (range 4-8) (Table II1). Most of the included
studies: were randomized (100%), had concealed al-
location (60%), had similar groups at baseline (100%),
had blinded assessors (60%), had <15% dropouts
(80%), carried out an intention-to-treat analysis (67%),
analysed the between-group difference (100%), and re-
ported point estimates and variability (93%). Blinding
of participants and therapists was not possible due to
the nature of the intervention.

Participants. The mean time since stroke of partici-
pants across the studies ranged from 57 days to 5.6
years, with 12 of the 15 studies (80%) having partici-
pants who were more than 6 months after stroke. Most
of'the participants were moderate-to-severely disabled
according to baseline measurements (Table II) .

Intervention. For the 5 studies included in answering the
first research question (whether self-administered home-
based, upper limb practice improves upper limb activity
after stroke), the experimental group received 64—100%

was carried out to investigate the source of het-
erogeneity. The fixed-effects model was reported
if I? score was <50% or there was no difference

(n=3,707)

Titles and abstracts screened

in means between fixed- and random-effects ana-

Papers excluded after screening titles/abstracts

lyses (17). Subgroup analyses based on the time

> (1=3,605)

after stroke and severity of activity limitations Y
were planned a priori if there was a sufficient
number of comparable studies. All analyses

Potentially-relevant papers retrieved .
for evaluation of full text (#=102)

e duplicates (n=1,816)
irrelevant papers (#=1,789)

were performed using Cochrane Collaboration’s
Review Manager software, RevMan 5 (18).

RESULTS

Flow of studies through the review

A total of 3,707 records were identified
from the search of different electronic
databases. After removing duplicates and
clearly irrelevant studies, 102 were even-
tually selected for full-text review. Of these
102 papers, 15 studies were included (Fig.

1; see Appendix 2 for excluded papers). Y

Papers excluded after evaluation of full text (»=87)*

« not randomized controlled trial or quasi-
randomized controlled trial (#=3)

e less than 80% of sample were stroke patients
(n=2)

« main intervention not specifically targeting
upper limb (#=8)

« main intervention not delivered in home (#=24)

« amount of home-based training not clear (n=4)

« intervention targeting impairment instead of
activity (n=25)

o less than 50% self-administered practice in
home (#=10)

« outcome not focused on upper limb activity but
satisfaction, depression, bone density, activities
of daily living etc. (n=4)

«  control intervention not no intervention or non-
structured home-based practice (#=12)

o main intervention not a structured home-based

Studies (n=15)

Characteristics of included studies

Papers included in review (n=15)

Comparisons (#=15)

Of the 15 studies, 5 investigated home-
based practice vs no intervention (19-23)

Fig. 1. Flow of studies through the review. *Papers may have been excluded for failing
to meet more than one inclusion criteria.

J Rehabil Med 52, 2020
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Table II. Summary of included studies

Study

Design

Participants

UL Intervention

Outcome measures*

Self-administered, home-based practice vs no intervention

Barzel et al. (2015)
(19)

Diego et al. (2013)
(20)

RCT

RCT

Jang & Jang . (2016) RCT

(21)

Smania et al. (2012) RCT

(22)

Standen et al.
(2017) (23)

RCT

n=156
Time after stroke (years)=4.3 (SD 4.3)
Severity =0.2 pegs/s (SD 0.2)

n=21
Time after stroke (years)=4.3 (SD 3.5)
Severity =1.6/5 (SD 1.2)

n=21

Time after stroke (years)=5.6 (SD 3.2)
Severity =0.1 pegs/s (SD 0.1)

n=59

Time after stroke (years)=0.9 (SD 0.7)
Severity=17 s (SD 24)

n=27
Time after stroke (years)=0.4 (SD 0.5)
Severity=3.5 s (SD 3.2)

Structured home-based practice vs non-structured home-based practice

Adie et al. (2014)
(24)

Ballester et al.
(2017) (25)

Barry et al. (2012)
(26)

Carey et al. (2007)
(27)

Huang et al. (2019)
(28)

Michielsen et al.
(2011) (29)

Nijenhuis et al.
(2017) (30)

Rand et al. (2017)
(31)

Wolf et al. (2015)
(32)

Zondervan et al.
(2016) (33)

RCT

RCT

Crossover

RCT

RCT

Crossover

n=235
Time after stroke (years)=0.2 (SD 0.1)
Severity =41/57 (SD 16)

n=35
Time after stroke (years)=2.6 (SD 1.7)
Severity =53/91 (SD 23)

n=19
Time after stroke (years)=4.6 (SD 4.2)
Severity =0.0 blocks/s (SD 0.1)

n=20
Time after stroke (years)=3.3 (SD 2.1)
Severity =0.5 blocks/s (SD 0.1)

n=10
Time after stroke (years)=4.2 (SD 2.7)
Severity =0.1 blocks/s (SD 0.1)

n=40
Time after stroke (years)=4.6 (SD 3.1)
Severity =22/57 (SD 16)

n=19
Time after stroke (years)=1.0 (SD 1.1)
Severity =0.2 blocks/s (SD 0.2)

n=24
Time after stroke (years)=1.4 (SD 0.8)
Severity = 0.4 blocks/s (SD 0.3)

n=99
Time after stroke (years)=0.3 (SD 0.1)
Severity =14 s (SD 14)

n=17
Time after stroke (years)=4.3 (SD 3.3)
Severity = 0.5 blocks/s (SD 0.2)

Exp=89% home-based (forced use: CIMT)
120 min x 5/weeks x 4 weeks

Control group=89% no intervention

Both =11% home-based (supervised training)
60 min x 5 sessions x 4 weeks

Exp = 64% home-based (forced use: mCIMT)
30 min x 7/weeks x 8 weeks

Control group =64% no intervention

Both =36% clinic-based (supervised training)
60 min x 2/weeks x 8 weeks

Exp =100% home-based (feedback: finger tracking)
31 min x 6/weeks x 4 weeks

Control group =no intervention

Exp =83% home-based (forced use: mCIMT)
60 min x 5/weeks x 2 weeks

Control group=83% no intervention

Both =17% clinic-based (supervised training)
60 min x 1/weeks x 2 weeks

Exp =100% home-based (feedback: VR)

20 min x 3/weeks x 8 weeks

Control group =no intervention

Exp=100% home-based (feedback: gaming)

45 min x 7/weeks x 6 weeks

Control group =100% home-based

45 min x 7/weeks x 6 weeks

Exp=100% home-based (feedback: virtual reality)
20 min x 5/weeks x 3 weeks

Control group =100% home-based

20 min x 5/weeks x 3 weeks

Exp =80% home-based (assistive device: orthosis)
240 reps x 4/weeks x 6 weeks

Control group =80% home-based

240 reps x 4/weeks x 6 weeks

Both =20% clinic-based (supervised training)

60 min x 1/weeks x 6 weeks

Exp=100% home based (feedback: finger tracking)
180 reps x 5/weeks x 2 weeks

Control group =100% home-based

180 reps x 5/weeks x 2 weeks

Exp=71% home-based (assistive device: orthosis)
30 min x 5/weeks x 4 weeks

Control group=71% home-based

Both =29% clinic-based

30 min x 2/weeks x 4 weeks

Exp =83% home-based (feedback: mirror therapy)
60 min x 5/weeks x 6 weeks

Control group =83% home-based

60 min x 5/week x 6 weeks

Both =17% clinic-based (supervised training)

60 min x 1/weeks x 6 weeks

Activity: 9HPT
Timing=0, 4 weeks

Activity: MAL-AS
Timing=0, 8 weeks

Activity: PPT
Timing=0, 4 weeks

Activity: WMFT-
performance time
Timing=0, 2, weeks

Activity: WMFT-
performance time
Timing=0, 8 weeks

Activity: ARAT
Timing=0, 6 weeks

Activity: CAHAI
Timing=0, 3 weeks

Activity: BBT

Timing=0, 6 weeks

Activity: BBT

Timing=0, 2 weeks

Activity: BBT
Timing=0, 4 weeks

Activity: ARAT
Timing=0, 6 weeks

Exp=100% home-based (assistive device: orthoses + feedback: gaming) Activity: BBT

30 min x 6/weeks x 6 weeks

Control group =100% home-based

30 min x 6/weeks x 6 weeks

Exp=100% home-based (feedback: gaming)
60 min x 6/weeks x 5 weeks

Control group =100% home-based

60 min x 6/weeks x 5 weeks

Exp=100% home-based (assistive device: robotics + self-administered

training)

180 min x 5/weeks x 8 weeks.
Control group =100% home-based
180 min x 5/weeks x 8 weeks

Experimental group =100% home-based (feedback: gaming)

60 min x 3/weeks x 3 weeks
Control group =100% home-based
60 min x 3/weeks x 3 weeks

Timing=0, 6 weeks

Activity: BBT
Timing=0, 5 weeks

Activity: WMFT-
performance time
Timing=0, 8 weeks

Activity: BBT
Timing=0, 3 weeks

*Outcome measure used in the analysis. ARAT: Action Research Arm Test; BBT: Box and Block Test; CAHAL: Chedoke Arm and Hand Activity Inventory; CIMT: Constraint-
induced Movement Therapy; mCIMT: modified Constraint-induced Movement Therapy; Exp: Experimental group; MAL-AS: Motor Activity Log- Amount of Use; OT:
occupational therapy; PPT: Purdue Pegboard Test; PT: Physiotherapy; reps: repetitions; SD: standard deviation; UC: usual care; UL: upper limb; VR: virtual reality; WMFT:

Wolf Motor Function Test; 9HPT: Nine-hole Peg Test.

www.medicaljournals.se/jrm
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Table III. PEDro scores of included studies

Groups

Intention- Between-group Point estimate

Random Concealed similar at Participant Therapist Assessor <15%  to-treat difference and variability Total
Study allocation allocation baseline blinding  blinding blinding dropouts analysis reported reported (0-10)
Adie et al. (2014) (24) Yes Yes Yes No No No Yes Yes Yes Yes 7
Ballester et al. (2017) (25) Yes No Yes No No No Yes Yes Yes Yes 6
Barry et al. (2012) (26) Yes Yes Yes No No Yes Yes No Yes Yes 7
Barzel et al. (2015) (19)  Yes Yes Yes No No Yes Yes Yes Yes Yes 8
Carey et al. (2007) (27) Yes No Yes No No No No No Yes Yes 4
Diego et al. (2013) (20) Yes Yes Yes No No Yes Yes Yes Yes Yes 8
Huang et al. (2019) (28) Yes No Yes No No No Yes Yes Yes No 5
Jang & Jang. (2016) (21) Yes No Yes No No Yes Yes Yes Yes Yes 7
Michielsen et al. (2011) (29) Yes Yes Yes No No Yes Yes Yes Yes Yes 8
Nijenhuis et al. (2017) (30) Yes Yes Yes No No No Yes No Yes Yes 6
Rand et al. (2017) (31) Yes Yes Yes No No Yes Yes Yes Yes Yes 8
Smania et al. (2012) (22) Yes Yes Yes No No Yes No Yes Yes Yes 7
Standen et al. (2017) (23) Yes Yes Yes No No No No No Yes Yes 5
Wolf et al. (2015) (32) Yes No Yes No No Yes Yes Yes Yes Yes 7
Zondervanetal. (2016) (33) Yes No Yes No No Yes Yes No Yes Yes 6

of their intervention as self-administered, home-based,
task-oriented upper limb practice prescribed by health-
care professionals. The types of home-based practice
were: forced use (3 studies), feedback (2 studies). Both
groups received 11-36% supervised training (3 studies).

For the 10 studies included in answering the second
question (whether structured home-based practice
is more effective than non-structured home-based
practice), the experimental group received 71-100%
structured, home-based, task-oriented upper limb
practice prescribed by healthcare professionals, while
the control group received the same amount of non-
structured, home-based, task-oriented upper limb prac-
tice. Types of structured home-based practice were:
feedback (6 studies), assistive device (3 studies) and a
combination (1 study). Both groups received 17-29%
supervised training (3 studies). Non-structured home-
based practice was an exercise programme with written
instructions and log to record the amount of practice.

The dose varied across studies, with the session
length ranging from 20 to120 min, frequency ranging
from 3 to 7 times a week, and duration from 2 to 8
weeks.

Outcome measures. The measures chosen for the
analysis of upper limb activity were: BBT (6 studies),
9HPT (1 study), PPT (1 study), WMFT-performance

time (3 studies), ARAT (2 studies), CAHAI (1 study),
and MAL-amount of use scale (1 study).

Effect of home-based practice vs no intervention

The immediate effect of self-administered, home-ba-
sed, upper limb practice compared with no intervention
on upper limb activity was analysed by pooling post-
intervention scores from 5 comparisons comprised
of 275 participants, using a random-effects model.
The mean PEDro score was 7 out of 10. Home-based
practice did not improve activity (SMD 0.00, 95% CI
—0.47 to 0.48) compared with no intervention (Fig. 2).
There was substantial statistical heterogeneity among
the studies (I*>= 63%), indicating that the variation
between the results of the trials was above the variation
expected by chance. No specific reason for the hetero-
geneity could be identified in the sensitivity analysis.

Effect of structured home-based practice vs non-
structured home-based practice

The immediate effect of structured home-based upper
limb practice compared with non-structured home-
based practice on upper limb activity was analysed by
pooling post-intervention data from 10 comparisons
comprised of 513 participants, using a fixed-effects

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Barzel 2015 (19) 0.17 0.21 85 0.21 0.23 71 29.9% -0.18 [-0.50, 0.13] —
Diego 2013 (20) 1.36 1.45 12 2.43 0.81 9 15.1% -0.84 [-1.75, 0.07]
Jang 2016 (21) 5.2 4.1 10 3.36 4.23 11 15.9% 0.42 [-0.44, 1.29] —_—
Smania 2012 (22) -4.82 6.13 30 -18.21 30.47 29 24.3% 0.61[0.08, 1.13] I E—
Standen 2017*(23) -3.15 1.59 9 -2.86 1.21 9 14.8% -0.20 [-1.12, 0.73] e E—
Total (95% CI) 146 129 100.0% 0.00 [-0.47, 0.48] ’
Heterogeneity: Tau? = 0.17; Chi® = 10.78, df = 4 (P = 0.03); I = 63% _52 _51 ) i é

Test for overall effect: Z = 0.02 (P = 0.99)

Favours Con Favours Exp

Fig. 2. Standardized mean difference of the effect of self-administered, home-based practice compared with no intervention on improving
activity immediately after the period of intervention by pooling data from 5 trials (n=275) using a random-effects model (I?=63%). 95%
CI: 95% confidence interval. *Mean (standard deviation; SD) estimated from median (minimum-maximum).

J Rehabil Med 52, 2020
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Adie 2014 (24) 47.6 14.2 117 49 13.6 118 46.1% -0.10[-0.36, 0.16]
Ballester 2017 (25) 54.35 23.04 17 52.83 22.59 18 6.9% 0.07 [-0.60, 0.73] —
Barry 2012 (26) 3.5 5.8 10 1.4 3.2 9 3.6% 0.42 [-0.49, 1.33] —
Carey 2007 (27) 25.9 19.05 12 36.6 18.66 10 4.1% -0.55[-1.40, 0.31] — 1
Huang 2019(28) 13.6 7.6 5 10.8 6.8 5 1.9% 0.35[-0.90, 1.61]
Michielsen 2011 (29) 25.5 17.4 20 21.1 16.8 20 7.8% 0.25[-0.37, 0.87] R e —
Nijenhuis 2017(30) 15 15.5 9 14.1 15.3 10 3.7% 0.06 [-0.84, 0.96]
Rand 2017 (31) 21.3 17.5 13 276 19.8 11 4.6% -0.33[-1.14,0.48] —
Wolf 2015(32) -8.67 8.51 47 -7.92 7.66 45 18.0% -0.09[-0.50,0.32] —
Zondervan 2016 (33) 37.33 13.22 9 35.88 12.6 8 3.3% 0.11 [-0.85, 1.06] — ]
Total (95% Cl) 259 254 100.0% -0.05[-0.22,0.13] *
Heterogeneity: Chi® = 4.51,df = 9 (P = 0.87); I’ = 0% _52 _51 ) i 25

Test for overall effect: Z = 0.55 (P = 0.58)

Fig. 3. Standardized mean difference of the effect of self-administered,

Favours Con Favours Exp

home-based practice compared with non-structured home-based

practice on improving activity immediately after the period of intervention by pooling data from 10 trials (n=513) using a fixed-effects

model (I2=0%), 95% CI: 95% confidence interval; SD: standard deviation.

model. The mean PEDro score was 6.4 out of 10.
Structured home-based practice was no better than
non-structured home-based practice (SMD —0.05, 95%
CI-0.22 to 0.13, ’=0%) (Fig. 3).

DISCUSSION

This systematic review found that self-administered,
home-based, upper limb practice was no more effective
than no intervention in improving upper limb activity.
Neither was structured home-based practice more
effective than non-structured home-based practice.
Overall, considering 8 is the maximum PEDro score
achievable in trials using complex interventions (since
it is not possible to blind the therapists or participants),
the mean score of 6.6 suggests that the findings of this
review are credible.

An explanation for the lack of difference between the
groups may be that home-based practice was performed
in the chronic period after stroke. Almost 80% of the stu-
dies were conducted in a population more than 6 months
after stroke, which raises the question of whether home-
based practice would be more effective if performed
in an earlier time period. The majority of behavioural
recovery occurs within 3 months post-stroke and slowly
plateaus after that (34-36). The Stroke Recovery and
Rehabilitation Roundtable recommends that this early
subacute period is considered a critical window for
brain repair processes (37). However, when the studies
were sub-grouped according to the time after stroke,
there was no support for such a hypothesis. According
to this review, there is no significant difference between
the groups for both subacute (<6 months) and chronic
populations. Self-administered, home-based practice in
comparison with no intervention yielded an effect size
0f—0.20 (95% CI —1.12 to 0.73) in subacute population
(1 trial), while in chronic population (4 trials) the effect
size was 0.04 (95% CI —0.53 to 0.60).

www.medicaljournals.se/jrm

Eighty percent of the studies involved people who
were severely disabled after stroke (i.e. had less than
50% of maximum achievable score of their selected
upper limb measures at baseline). Thus, a possible rea-
son for lack of effect may be that there was simply no
capacity for improvement in severely disabled people
a long time after stroke. After all, the most important
predictive factors for upper limb recovery following
stroke is the initial severity of motor impairment or
function (38). Home-based practice may be effective if
applied with less-disabled people. Additional random-
ized clinical trials are warranted in order to determine
the effect of home-based practice in the early subacute
period and in less-disabled people after stroke. Also,
studies with larger sample size are needed to reduce
the level of uncertainty related to the wide confidence
intervals regarding the difference between groups.

Study limitations

This review was based on trials of good quality. There
is low-to-moderate risk of selection bias, as 40% of
included studies did not report their concealment al-
location. There is low risk of attrition or reporting
bias. Published outcome data were generally complete.
Performance bias is high in all included trials, as blind-
ing of participants or therapist was impossible due to
the complex nature of the intervention. We judged
that there is low-to-moderate risk of detection bias,
because 40% of studies did not clearly report using an
independent assessor of outcomes. Another limitation
is that some of the studies were not 100% home-based,
and in making a decision of including those with at
least 50% self-administered, task-oriented training
may have affected the effect of home-based practice.
Also, our meta-analyses may have been affected by
small sample size bias. On average, there were 53
participants per study included in the meta-analyses.
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Some missing data were imputed by using statistical
methods rather than raw study data, although this ac-
counts for less than 10% of the total data. There could
also be publication bias inherent to this systematic
review by limiting our search to studies published in
the English language. Furthermore, the high level of
statistical heterogeneity in our analysis of home-based
practice against no intervention could not be explained
by our sensitivity analysis. Nor does it appear to be
related to intervention dose.

Conclusion

Even though this review is based on trials of reasonably
good quality, the existing evidence is insufficient to
draw a robust conclusion on the effect of home-based
practice for the upper limb. However, it does seem
clear that in chronic, severely disabled stroke survivors,
home-based practice does not improve upper limb
activity. Furthermore, the use of technologies and as-
sistive devices in providing motivation, feedback and
instructions to the stroke survivors does not seem to
yield the desired effect. Future study and design of
home-based practice protocols could be guided by
these findings.
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Appendix 1. Search strategy.

Database: Medline (Ovid) (1946 to 28 January 2020)

1. (cerebrovascular disorders or basal ganglia cerebrovascular disease or
brain ischemia or carotid artery diseases or intracranial arterial diseases or
(intracranial embolism and thrombosis) or intracranial hemorrhages or stroke
or brain infarction or stroke, lacunar or vasospasm, intracranial or vertebral
artery dissection or brain injuries or brain injury, chronic).sh.

2. (stroke* or poststroke or post-stroke or cerebrovasc* or brain vasc* or
cerebral vasc* or cva* or apoplex* or SAH).tw,kw,kf.

3. ((brain* or cerebr* or cerebell* or intracran* or intracerebral) adj3
(isch?emi* or infarct* or thrombo* or emboli* or occlus*)).tw,kw,kf.

4. ((brain* or cerebr* or cerebell* or intracerebral or intracranial or
subarachnoid) adj3 (haemorrhage* or hemorrhage* or haematoma* or
hematoma* or bleed*)).tw,kw,kf.

5.1or2or3or4

6. (upper extremity or arm or axilla or elbow or forearm or hand or fingers or
thumb or metacarpus or wrist or shoulder).sh.

7. (upper extremit* or upper limb* or arm* or shoulder* or hand* or elbow*
or forearm* or finger* or wrist*).tw,kw,kf.

8.60r7

9. (randomized controlled trial* or controlled clinical trial).pt.
10. Random*.tw, kw, kf.

11.9o0r 10

12. review.ti. or review.pt. or meta-analysis.ti. or meta-analysis.pt.
13. animals/ not humans/

14. 12 or 13

15.5and 8 and 11

16. 15 not 14

17. exp Community Health Services/

18. exp Primary Health Care/

19. (communit* or home or (primary adj2 care)).tw,kw,kf.
20. 17 or 18 or 19

21. 16 and 20

22. limit 21 to english language

Database: EMBASE (ExcerptaMedica Database) (1947 to 28 January
2020)

1. (cerebrovascular disease or basal ganglion hemorrhage or brain
hemorrhage or brain ischemia or carotid artery disease or cerebral artery
disease or cerebrovascular accident or cerebrovascular malformation or
intracranial aneurysm or occlusive cerebrovascular disease or brain embolism
or cerebral sinus thrombosis or basilar artery occlusion or middle cerebral
artery occlusion or stroke or brain infarction or lacunar stroke or brain
vasospasm or artery dissection or brain injury).sh.

2. (stroke* or poststroke or post-stroke or cerebrovasc* or brain vasc* or
cerebral vasc* or cva* or apoplex* or SAH).tw,kw.

3. ((brain* or cerebr* or cerebell* or intracran* or intracerebral) adj3
(isch?emi* or infarct* or thrombo* or emboli* or occlus*)).tw,kw.

4. ((brain* or cerebr* or cerebell* or intracerebral or intracranial or
subarachnoid) adj3 (haemorrhage* or hemorrhage* or haematoma* or
hematoma* or bleed*)).tw,kw.

5.1or2or3or4

6. (upper extremity or arm or axilla or elbow or forearm or hand or fingers or
thumb or metacarpus or wrist or shoulder).sh.

7. (upper extremit* or upper limb* or arm* or shoulder* or hand* or elbow*
or forearm* or finger* or wrist*).tw,kw.

8.60r7

9. article.pt.

10. Random*.tw.

11. 9 and 10

12. (review or meta-analysis).ti.
13. animals/ not humans/
14.12o0r 13

15.5and 8 and 11

16. 15 not 14

17. exp Community care/

18. exp Primary Health Care/
19. (communit* or home or (primary adj2 care)).tw,kw.
20. 17 or 18 or 19

21. 16 and 20

22. limit 21 to english language

Database: CINAHL (Cumulative Index to Nursing and Allied Health
Literature) (1981 to 28 Janaury 2020)

S1. MH (cerebrovascular disorders or basal ganglia cerebrovascular disease
or cerebral ischemia or hypoxia-ischemia, brain or carotid artery diseases or
intracranial arterial diseases or (intracranial embolism and thrombosis) or

intracranial hemorrhages or stroke or stroke, lacunar or cerebral vasospasm
or vertebral artery dissection)

S2. TI (stroke* or poststroke or post-stroke or cerebrovasc* or brain vasc*
or cerebral vasc* or cva* or apoplex* or SAH) OR AB (stroke* or poststroke
or post-stroke or cerebrovasc* or brain vasc* or cerebral vasc* or cva* or
apoplex* or SAH)

S3. TI ((brain* or cerebr* or cerebell* or intracran* or intracerebral) N3
(isch?emi* or infarct* or thrombo* or emboli* or occlus*)) OR AB ((brain*
or cerebr* or cerebell* or intracran* or intracerebral) N3 (isch?emi* or
infarct* or thrombo* or emboli* or occlus*))

S4. TI ((brain* or cerebr* or cerebell* or intracerebral or intracranial
or subarachnoid) N3 (haemorrhage* or hemorrhage* or haematoma*
or hematoma* or bleed*)) OR AB ((brain* or cerebr* or cerebell* or
intracerebral or intracranial or subarachnoid) N3 (haemorrhage* or
hemorrhage* or haematoma* or hematoma* or bleed*))

S5.S1 or S2 or S3 or S4

S6. MH upper extremity or arm or axilla or elbow or forearm or hand or
fingers or thumb or wrist or shoulder

S7. TX (upper extremit* or upper limb* or arm* or shoulder* or hand* or
elbow* or forearm* or finger* or wrist*)

S8. S6 or S7

S9. PT randomized controlled trial*

S$10. TX random*

S11.S9 or S10

S12. PT review

S13. TI review or meta-analysis

S14.S12 or S13

S15. MH animals

S16. S14 or S15

S17. S5 and S8 and S11

S18. S17 not S16

S19. (MH “Community Health Services+")
S20. MH primary health care

S21. TX communit* or home or (primary n2 care)
S22. 519 or S20 or S21

S23. S18 and S22

Database: AMED (Allied and Complementary Medicine Database)
(1985 to 28 January 2020)

1. (cerebrovascular disorders or cerebral hemorrhage or cerebrovascular
accident or cerebral infarction or cerebral ischemia or stroke).sh.

2. (stroke* or poststroke or post-stroke or cerebrovasc* or brain vasc* or
cerebral vasc* or cva* or apoplex* or SAH).tw.

3. ((brain* or cerebr* or cerebell* or intracran* or intracerebral) adj3
(isch?emi* or infarct* or thrombo* or emboli* or occlus*)).tw.

4. ((brain* or cerebr* or cerebell* or intracerebral or intracranial or
subarachnoid) adj3 (haemorrhage* or hemorrhage* or haematoma* or
hematoma* or bleed*)).tw.

5.1or2or3or4

6. (arm or axilla or elbow or forearm or hand or fingers or thumb or
metacarpus or wrist or shoulder).sh.

7. (upper extremit* or upper limb* or arm* or shoulder* or hand* or elbow*
or forearm* or finger* or wrist*).tw.

8.60r7

9. (randomized controlled trial* or controlled clinical trial).pt.
10. Random*.tw.

11.9o0r 10

12. review.ti. or review.pt. or meta-analysis.ti. or meta-analysis.pt.
13. (animals not humans).sh.

14. 12 0r 13

15.5and 8 and 11

16. 15 not 14

17. exp Community Health Services/

18. exp Primary Health Care/

19. (communit* or home or (primary adj2 care)).tw.

20. 17 or 18 or 19

21. 16 and 20

Database: PEDro (Physiotherapy Evidence Database) (28 January
2020)
Search strategy: Advanced

Abstract and Title: Stroke, Cerebrovascular, Brain ischemia, Brain ischaemia,
Brain hemorrhage, Brain haemorrhage

Body part: Hand or wrist, forearm or elbow, upper arm, shoulder or shoulder
girdle
Method: Clinical trial

J Rehabil Med 52, 2020
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Database: CENTRAL (Cochrane Central Register of Controlled Trials)
(1966 to 28 January 2020)

#1 [mh ~"cerebrovascular disorders”] or [mh ~"basal ganglia
cerebrovascular disease”] or [mh ~"brain ischemia”] or [mh ~"carotid artery
diseases”] or [mh ~"intracranial arterial diseases”] or [mh ~"intracranial
embolism and thrombosis”] or [mh ~”intracranial hemorrhages”] or [mh
Astroke] or [mh ~”brain infarction”] or [mh ~”stroke, lacunar”] or [mh
A"vasospasm, intracranial”] or [mh ~"vertebral artery dissection”] or [mh
A"brain injuries”] or [mh ~”brain injury, chronic”]

#2 (stroke or poststroke or “post-stroke” or cerebrovasc* or brain next
vasc* or cerebral next vasc* or cva* or apoplex* or SAH):ti,ab,kw

#3 ((brain* or cerebr* or cerebell* or intracran* or intracerebral) near/3
(isch*emi* or infarct* or thrombo* or emboli* or occlus*)):ti,ab,kw

#4 ((brain* or cerebr* or cerebell* or intracerebral or intracranial or
subarachnoid) near/3 (haemorrhage* or hemorrhage* or haematoma* or
hematoma* or bleed*)):ti,ab,kw

#5 #1 or #2 or #3 or #4

#6 [mh ~"upper extremity”] or [mh ~arm] or [mh ~axilla] or [mh ~elbow]
or [mh ~forearm] or [mh ~hand] or [mh ~fingers] or [mh ~thumb] or [mh
~metacarpus] or [mh ~wrist] or [mh ~shoulder]

#7 (upper extremit* or upper limb* or arm* or shoulder* or hand* or
elbow* or forearm* or finger* or wrist*):ti,ab,kw

#8 #6 or #7

#9 #5 and #8

#10 MeSH descriptor: [Community Health Services] explode all trees

#11 MeSH descriptor: [Primary Health Care] explode all trees

#12 (communit* or home or (primary near/2 care)):ti,ab,kw

#13 #10 or #11 or #12

#14 #13 and #9 in Trials

Database: OT-seeker (28 January 2020)
[Title/Abstract] like ‘Stroke or cerebrovasc* or cerebral vasc*’ AND [Title/

www.medicaljournals.se/jrm

Abstract] like ‘upper extremit* or upper limb* or arm* or shoulder* or
hand* or elbow* or forearm* or finger* or wrist*' AND [Method] like
‘Randomised controlled trial’

Database: Web of Science (1900 to 28 May 2018)
#1 TS =(stroke* or poststroke or post-stroke or cerebrovasc* or brain vasc*
or cerebral vasc* or cva* or apoplex* or SAH)

#2 TS =((brain* or cerebr* or cerebell* or intracran* or intracerebral) NEAR
(isch?emi* or infarct* or thrombo* or emboli* or occlus*))

#3 TS =((brain* or cerebr* or cerebell* or intracerebral or intracranial or
subarachnoid) NEAR (haemorrhage* or hemorrhage* or haematoma* or
hematoma* or bleed*))

#4 #1 or #2 or #3

#5 TS = (upper extremit* or upper limb* or arm* or shoulder* or hand* or
elbow* or forearm* or finger* or wrist*)

#6 TS = (randomized controlled trial* or controlled clinical trial)
#7 TS=random*

#8 #6 or #7

#9 TS = (review* or meta-analysis)

#10 TS=animal*

#11 #9 or #10

#12 #4 and #5 and #8

#13 #12 not #11

#14 TS =(communit* or home or (primary near care))
#15 #13 and #14

#16 (#15) AND LANGUAGE: (English)

Database: Google Scholar (28 January 2020) (limited to first 50 results)

Stroke OR cerebrovascular AND upper limb OR arm OR shoulder OR hand OR
elbow OR forearm OR finger OR wrist AND randomised controlled trial
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Appendix 2: Excluded papers (n=87).

Study

Reason for exclusion

12345678910

Agrawal et al. (2013) (1)

+

Alon et al. (2007) (2)

Alon et al. (2008) (3)

Azab et al. (2009) (4)

Baldwin et al. (2018) (5)

Barzel et al. (2009) (6)

Baskett et al. (1999) (7)

Beaulieu et al. (2019) (8)

Benvenuti et al. (2014) (9)

Bordoloi et al. (2019) (10)

Braus et al. (1994) (11)

Sonde et al. (1998) (73) +

Sonde et al. (2000) (74) +

Song et al. (2019) (75) +

Souza et al. (2015) (76) +
Stinear et al. (2008) (77) + +
Street et al. (2018) (78) +
Studenski et al. (2005) (79) + +
Sullivan et al. (2012) (80) +

Thielbar et al. (2019) (81) +

Thielman et al. (2004) (82) +
Turton et al. (2017) (83) +
Valkenborghs et al. (2019) (84) +

Wei et al. (2019) (85) +

Wilson et al. (2016) (86) +
Zondervan et al. (2015) (87) +

Brkic et al. (2016) (12)

Brunner et al. (2012) (13)

Byl et al. (2003) (14)

Byl et al. (2008) (15)

Carey et al. (2002) (16)

Chae et al. (2005) (17)

Chae et al. (2009) (18)

+

Chatterjee et al. (2019) (19)

Cho et al. (2019) (20)

+

Choi et al. (2018) (21)

Cramer et al. (2019) (22)

da Silva et al. (2015) (23)

Duncan et al. (1998) (24)

+
+

Duncan et al. (2003) (25)
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