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Abstract
Background: Reablement is 1 approach to conduct rehabilitation in the community (ie, home environment), which aims to
enhance an individual’s functional ability to perform everyday activities that individuals perceive as important. We investigated the
effects of a home-reablement program on different rehabilitation outcomes in people with stroke.

Methods: A single-blind randomized clinical trial was conducted. Twenty-six people with stroke were randomly assigned to the
home-reablement group or control group. For 6weeks, participants in the home-reablement group received training for activities of
daily living (ADL) that they perceived as important but difficult to perform. Participants in the control group received conventional
rehabilitation in the hospital. Outcome measures included the Fugl–Meyer Assessment for the upper-extremity (FMA-UE) and the
Stroke Impact Scale 3.0 (SIS 3.0) subscales.

Results: No statistically significant differences between the 2 groups were noticed in the FMA-UE and the SIS 3.0 subscales
(P= .226–1.000). Small effect size (success rate difference=0.12–0.25) were noticed in the FMA-UE and the 5 SIS 3.0 subscales.
The home-reablement group exhibited a greater proportion of participants with scores greater than the minimal detectable change in
the FMA-UE and the 6 SIS 3.0 subscales (ie, strength, ADL/instrumental ADL, mobility, emotion, memory, and participation).

Conclusions: People with stroke that underwent the 6-week home-reablement program showed potential for improving their
motor function, ADL/instrumental ADL, emotion, memory, and activity participation.

Abbreviations: ADL = activities of daily living, FMA-UE = Fugl–Meyer Assessment for the upper-extremity, IADL = instrumental
activities of daily living, MDC =minimal detectable change, QOL = quality of life, SIS 3.0 = Stroke Impact Scale 3.0, SRD = success
rate difference.
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1. Introduction

According to the report of the World Health Organization,
cardiovascular diseases (eg, coronary heart disease and stroke)
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are the number 1 cause of death worldwide.[1] Of the 17.9 million
deaths due to cardiovascular disease, 85% were caused by heart
disease and stroke.[1] The incidence rate for the first-ever stroke in
people over 36years was 330 cases per 100,000 people per
year.[2] Stroke causes motor, cognition, and emotional im-
pairment, which leads to decrease participation in activities of
daily living (ADL).[3] With regard to the loss of upper limb
function, 30% to 66% of patients do not regain arm function by
6months after stroke, and only 5% to 20% of people fully regain
arm function.[4] Depression, anxiety, and apathy are common
mood disruptions with an average prevalence ranging from 30%
to 50% post-stroke.[5] The predictive role of inflammatory
markers in stroke pathogenesis has been reported.[6,7] Quality of
life (QOL) is amultidimensional concept for monitoring physical,
psychological, and social aspects of life through individuals’
perceptions. QOL has been considered an important outcome
measure that exhibits evidence of intervention in people with
stroke.[8]

Reablement is a rehabilitation approach conducted in the
community (eg, home environment), which encourages people to
relearn and regain ADL skills that they perceive as important.
Reablement is a goal-oriented, person-centered, and intensive (eg,
6weeks) intervention that enhances functional performance and
independent living.[9] The insufficient number of caregivers has
become an important issue in the world. The World Report on
Disability estimated that 1 billion people, or 15% of the world
population, have experienced disability and that 2% are severely
disabled.[10] To reduce the burden on caregivers and the cost of
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care, emphasis has been placed on functional recovery using each
patients’ individual strengths to establish a treatment plan.[11,12]

Home reablement can reduce the length of hospital stays for
patients and reduce costs by 15% compared to conventional
rehabilitation.[13] The goal of reablement is to reduce the need for
caregivers.[12]

Due to the relevance of rehabilitation in a home environment
and the limited evidence on the effects of reablement on people
with stroke, we conducted a home-reablement program that
focused on ADL training for people with stroke. We investigated
the treatment effects of home-reablement on different rehabilita-
tion outcomes in people with stroke.
2. Method

2.1. Participants

We conducted a single-blind randomized controlled pilot trial.
Twenty-six community-dwelling patients were recruited from the
Department of PhysicalMedicine and Rehabilitation at a hospital
in northern Taiwan between February, 2018 and September,
2018. The inclusion criteria were (1) stroke diagnosis; (2) age
>20; (3) modified Rankin Scale score of 2–4 points and can
maintain a sitting position for at least half an hour in a wheelchair
or bed without any assistance; (4) ability to follow instructions
and cooperate with the procedures; and (5) willing to participate
in this study and sign a consent form. The exclusion criteria were
(1) orthopedic disorder (eg, rheumatoid arthritis); (2) progressive
disease (eg, parkinsonism and dementia); and (3) peripheral nerve
injury. The study protocol was registered at ClinicalTrials.gov
(NCT03828851) and was approved by the Institutional Review
Board of the hospital.
2.2. Procedures

Suitable outpatient participants were randomized into the home-
reablement group and control group using a random number
table generated from Excel. The participants were evaluated by 2
trained occupational therapists who were blinded to the
participants’ allocations. The 2 occupational therapists received
at least 4hours of training to become familiar with the measures
(the Canadian Occupational Performance Measure, Fugl–Meyer
Assessment for the upper-extremity [FMA-UE], and the Stroke
Impact Scale 3.0 [SIS 3.0]). Participants were first interviewed
using the Canadian Occupational Performance Measure to
identify 2 to 3 ADL goals that they perceived as important but
difficult to perform. Outcome measures (the FMA-UE and Stroke
SIS 3.0) were evaluated at baseline and after 6weeks by the same
blinded occupational therapists at each participants’ house. The
home-reablement group received ADL training in their home
once a week for 6weeks conducted by the other occupational
therapist who did not administer measures. The control group
received conventional rehabilitation in a hospital setting,
including 30 minutes of physical therapy and 30 minutes of
occupational therapy twice a week for motor and cognitive
training.
2.3. Intervention

The home-reablement group received goal-directed ADL training
50 minutes per day, 1day a week, for 6weeks. During the first
week, the occupational therapist who administered the home
2

program focused on the 2 to 3 ADL tasks that participants
considered important but difficult to perform. The occupational
therapist who did not administer the measures confirmed the
extent to which participants wanted to improve and observed
their ability to perform the ADL tasks. From the second to the
sixth week, the occupational therapist taught the ADL tasks and
provided implementation strategies, such as task analysis, task
redesign, and work simplification.
2.4. Outcome measures

The FMA-UE was used to assess the motor function of the upper
extremity. The FMA-UE contains 33 items that assess the
movement of the shoulder, elbow, forearm, wrist, hand, and
coordination.[14] Each item is rated as a 2-level (0–2) or 3-level
(0–1–2) score, and the total FMA-UE score ranges from 0 to 66.
A higher score represents a better upper-extremity motor
function. The FMA-UE has been reported as a reliable, valid,
and responsive measure for people with stroke.[15,16] The
minimal detectable change (MDC) of the FMA-UE was 3.2
points.[17]

The SIS 3.0 is a disease-specific QOL measure for people with
stroke.[18] It contains 59 items measured by 8 subscales: strength,
hand function, ADL/instrumental ADL (IADL), mobility,
communication, emotion, memory, and participation.[19]

The items are rated on a 5-point Likert scale (1–5). Each
subscale score is calculated and ranges from 0 to 100. A higher
subscale score indicates a greater ability to perform the subscale
function.[20] We calculated the MDC values of each subscale
from the intraclass correlation coefficient according to a previous
study of reliability that evaluated the SIS 3.0 in people with
stroke.[21] The MDC values of strength, hand function, ADL/
IADL, mobility, communication, emotion, memory, and partici-
pation were 15.5, 22.6, 17.1, 14.1, 24.1, 19.6, 20.9, and 32.9,
respectively. The SIS 3.0 has been reported as a reliable and valid
measure for people with stroke.[21,22]
2.5. Statistical analysis

This was a pilot study with a small sample. We used
nonparametric statistics to analyze the data. TheMann–Whitney
U test and Chi-square test were applied to compare baseline
characteristics (continuous and categorical variables, respective-
ly) between the home-reablement group and the control group.
Intention-to-treat analysis (using baseline scores) was used for
filling in the missing data. Change scores were computed between
the 2 assessments at baseline and after 6weeks. The Mann–
Whitney U test was applied to investigate the differences in the
FMA-UE and SIS 3.0 scores between the 2 groups (two-tailed,
a=0.05).We estimated the effect size for nonparametric statistics
(ie, success rate difference [SRD]). The SRD criteria were: 0.11 to
0.27, small effect size; 0.28 to 0.43, moderate effect size; and
>0.43, large effect size.[23] Moreover, the MDC proportion was
analyzed for the FMA-UE and the 8 subscales of the SIS 3.0 in the
2 groups. The MDC proportion is the proportion of participants
whose change scores in the FMA-UE and SIS 3.0 exceeded the
MDC values.
Because there were no previous studies of reablement in people

with stroke for us to perform a power calculation, we applied the
rule of thumb of a pilot study (ie, a sample size of 12 per group) in
this study.[24,25]



Figure 1. Flow diagram of the study.
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3. Results

The patient enrollment flow diagram is shown in Figure 1. Forty-
two people with stroke were referred by 1 physician. Sixteen
Table 1

Demographic and clinical characteristics of participants.

Characteristic
Home-reablement

(n=12)
Control
(n=14) P

Age (years), mean (SD) 70.83 (6.51) 65.36 (16.74) .247
Gender, n (%) .899
Female 4 (33.33) 5 (35.71)
Male 8 (66.67) 9 (64.29)

Time since onset (months), mean (SD) 22.83 (17.70) 53.50 (43.69) .117
Education, n (%) .965
≥Elementary school 3 (25.00) 3 (21.43)
Junior high school 1 (8.33) 2 (14.28)
Senior high school 3 (25.00) 3 (21.43)
�College 5 (41.67) 6 (42.86)

Stroke type, n (%)
Hemorrhagic 5 (41.67) 4 (28.57) .484
Ischemic 7 (58.33) 10 (71.43)

Side of the hemisphere, n (%)
Right 4 (33.33) 8 (57.14) .225
Left 8 (66.67) 6 (42.86)

SD= standard deviation.

3

patients were excluded, including 13 patients who refused to
participate and 3 patients who refused to receive assessments.
The others (n=26) with signed informed consent were assigned
randomly to the home-reablement group (n=12) and the control
group (n=14). Two participants in the control group dropped
out. Table 1 shows the demographic and clinical characteristics
of the participants in the 2 groups. There were no statistically
significant differences (P< .05) between the 2 groups in age,
gender, education, time since onset, stroke type, and side of the
hemisphere. Seventeen participants had ischemic stroke and 3
patients had been treated with thrombolysis.
No statistically significant differences were noticed in the

FMA-UE and SIS 3.0 baseline scores between the home-
reablement group and the control group (P= .056–.857)
(Table 2). The changes in the FMA-UE and SIS 3.0 scores were
not statistically significant (P= .226–1.000) between the 2
groups. Small effect sizes were observed in the FMA-UE
(SRD=0.25) and in the 5 SIS 3.0 subscales (SRD=0.12–0.16)
(Table 2). The SRD values were <0.11 in the 3 SIS 3.0 subscales
(ie, communication, memory, and participation).
The results of MDC proportion are shown in Table 2. In the

FMA-UE, the MDC proportions of the home-reablement and
control groups were 41.7% and 21.4%, respectively. The MDC
proportions of the SIS 3.0 subscales were 0.0% to 25.0% in the
home-reablement group and 0.0% to 21.4% in the control
group. For the hand function and communication SIS 3.0
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Table 2

Descriptive and inferential statistics of the FMA-UE and SIS 3.0.

Baseline Post6 weeks–baseline

Outcome Group mean (SD) z value (P value) mean (SD) z value (P value) SRD MDC proportion

FMA-UE Home-reablement 38.17 (26.90) �0.953 (.340) 2.36 (5.08) �1.212 (.226) 0.25 41.7
Control 27.29 (22.18) – �0.08 (4.55) – – 21.4

SIS 3.0-strength Home-reablement 43.23 (32.25) �0.597 (.551) 2.84 (14.35) �0.847 (.397) 0.15 16.7
Control 35.71 (33.83) – 0.48 (20.96) – – 21.4

SIS 3.0-hand function Home-reablement 53.75 (36.94) �0.853 (.394) �0.45 (12.34) �0.826 (.409) 0.16 0.0
Control 41.78 (32.32) – �6.15 (16.48) – – 0.0

SIS 3.0-ADL/IADL Home-reablement 56.67 (28.13) �0.463 (.643) 3.64 (13.43) �1.111 (.267) 0.12 25.0
Control 51.25 (29.08) – �1.92 (9.36) – – 0.0

SIS 3.0-mobility Home-reablement 55.56 (29.49) �0.258 (.797) 1.01 (12.38) �0.613 (.540) 0.16 8.3
Control 52.98 (30.42) – �1.50 (11.20) – – 7.1

SIS 3.0-communication Home-reablement 82.14 (18.21) �1.214 (.225) 0.32 (10.77) �0.088 (.929) 0.08 0.0
Control 66.58 (28.62) – 5.49 (19.21) – – 14.3

SIS 3.0-emotion Home-reablement 61.11 (21.42) �1.554 (.120) 2.78 (16.24) �0.875 (.381) 0.15 16.7
Control 49.60 (13.16) – �0.43 (10.69) – – 0.0

SIS 3.0-memory Home-reablement 74.70 (15.86) �0.181 (.857) �3.25 (17.60) �0.616 (.538) 0.00 8.3
Control 68.37 (28.43) – 0.82 (9.47) – – 0.0

SIS 3.0-participation Home-reablement 64.84 (23.31) �1.907 (.056) 3.98 (20.64) 0.000 (1.000) 0.00 8.3
Control 40.63 (29.62) – 4.33 (14.52) – – 0.0

ADL/IADL=activities of daily living/instrumental activities of daily living, FMA-UE= Fugl–Meyer Assessment for the upper-extremity, MDC proportion=proportion of minimal detectable change, SD= standard
deviation, SIS3.0=Stroke Impact Scale 3.0, SRD= success rate difference.
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subscales, none of the home-reablement group participants
experienced score changes greater than their MDC values. Other
than the hand function subscale, none of the participants
experienced score changes greater than their MDC values in the
communication subscale of the home-reablement group and in
the 4 SIS 3.0 subscales (ie, ADL/IADL, emotion, memory, and
participation) of the control group.
4. Discussion

In this study, we compared the effectiveness of a home-
reablement program on upper extremity motor function and
subscales of the QOLmeasure between the home-reablement and
control groups. The home-reablement group received goal-
directed ADL training, while the control group received motor
and cognitive training. There were no significant mean differ-
ences between the 2 groups in motor function and stroke-specific
health outcomes. However, there were individual participants of
the home-reablement group who showed changes greater than
the MDC values in motor function, ADL/IADL, emotion,
memory, and activity participation. The proportion of partic-
ipants with scores greater than the MDC values (ie, MDC
proportion) demonstrates significant improvement at the indi-
vidual level.[26] This pilot study provides initial evidence for the
effectiveness of a home-reablement program in people with
stroke.
Regarding the motor functions measured by the FMA-UE, a

small effect size between the 2 groups was found and the MDC
proportion of the home-reablement group was greater than that
of the control group. That is, more participants in the home-
reablement program showed greater improvement in overall
motor function of the upper extremity than those in the control
group. In the home-reablement group, participants performed
ADL tasks that they perceived as important but difficult to
perform, such as dressing, feeding, toileting, and transferring.
These abovementioned ADL tasks are correlated with motor
functions of the upper extremity.[27–30] Thus, participants of the
4

home reablement group executed ADL tasks in their home
environment, which may enhance their overall upper extremity
motor function. For the motor functions in the SIS 3.0 subscales
(ie, hand function, mobility, and strength), no participants
showed a score change higher than the MDC value of the hand
function subscale in the 2 groups (MDC proportion=0). One
possible reason is that the items of the hand function subscale (eg,
turn a doorknob and tie a shoelace) were not administered in the
ADL training. Although participants did not perceive a
significant improvement in hand function, the home-reablement
group showed lower degeneration in hand function according to
themean difference in pre- and post-scores. Themobility subscale
of the SIS 3.0 demonstrated a slightly higher MDC proportion in
the home-reablement group than that in the control group,
positive mean difference in pre and post-scores, and small effect
size between the 2 groups. In the strength subscale of the SIS 3.0,
the MDC proportion of the control group was slightly higher
than that of the home-reablement group. However, the strength
subscale in the home-reablement group showed a higher mean
difference between pre- and post-scores than the control group
and a small effect size between the 2 groups. According to our
findings onmotor function in the SIS 3.0, home-based reablement
may have the potential to reduce degeneration in hand function
and increase mobility and muscle strength for people with stroke.
The home-based reablement program in this study was
conducted once a week for 6weeks. Future studies could increase
the frequency (eg, twice a week) and lengthen the study period
(eg, 12weeks) to examine the efficacy of the home-reablement
program for people with stroke.
The ADL/IADL subscale of the SIS 3.0 showed a higher MDC

proportion in the home-reablement group, compared to the other
subscales. Moreover, the MDC proportion of the ADL/IADL
subscale in the control group was zero. Reablement in the home
environment can encourage context-dependent learning and this
study used ADL as a means of treatment.[31] Participants who
practiced in a familiar environment could apply their skills to
real-world activities.[32] Therefore, the home-reablement pro-



Chiu et al. Medicine (2021) 100:26 www.md-journal.com
gram could have contributed to the greater improvement and
generalization of performing ADL tasks in daily life.
In the 3 SIS 3.0 subscales (emotion, memory, and participa-

tion), the MDC proportions of the home-reablement group were
greater than those of the control group. However, the MDC
proportion of the communication subscale in the control group
was greater than that of the home-reablement group. One
possible reason is that the home-reablement program pairs 1
therapist to 1 participant. The mode of 1 therapist to 1
participant may provide more emotional support and individu-
alized strategies for remembering and solving problems in daily
life, which in turn, enhances their activity participation at
home.[33,34] Relatively, the mode of 1 to 1 may decrease the
chance to communicate with others in a group. Therefore, except
for individualized intervention, healthcare professionals who
conduct reablement programs may consider designing some
group training sessions in the community.
Three limitations should be noticed in this study. First, the

sample size was small, the participants were recruited from only 1
hospital in northern Taiwan, and the distribution of stroke
subtypes was not provided, restricting the generalizability of the
results. Future studies with larger sample sizes and information
on stroke subtypes are warranted to validate our findings.
Second, this study did not measure the motor function of the
lower extremity. About 91.6% of the participants (ie, 11
participants) in the home-reablement group received ambulation
training in this study. It is necessary to measure the motor
function of the lower extremity in the home-reablement program
because a high percentage of participants considered walking as
an important ADL. Third, inflammatory markers were not
measured in this study. A home-based program has been shown
to reduce inflammatory markers.[35] Inflammatory markers have
displayed a predictive role toward the prognosis of cardiovascu-
lar events.[36]
5. Conclusions

The 6-week home-reablement program showed no statistically
significant effects on patients’ rehabilitation outcomes. We
noticed that people with stroke had the potential to enhance
their motor function, ADL/IADL, emotion, memory, and activity
participation after undergoing a home-reablement program.
Future reablement studies with larger sample sizes are needed.
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