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1. Telerehabilitation

1.1. Review question

In people after stroke, what is the clinical and cost effectiveness of telerehabilitation
compared with standard rehabilitation and as an adjunct to standard rehabilitation?

1.1.1. Introduction

Telerehabilitation is the delivery of rehabilitation at a distance using electronic
communication rather than ‘in person’. Often helpful in more rural areas its use has
increased by necessity during the covid pandemic and has enabled people to continue to
receive rehabilitation. Telerehabilitation is delivered with an individual or a group and the
types of technology used are varied.

1.1.2. Summary of the protocol

Table 1: PICO characteristics of review question

Inclusion:
e Adults (age =216 years) who have had a first or recurrent stroke

Exclusion:

e Children (age <16 years)

e People who had a transient ischaemic attack

o Telerehabilitation (the delivery of rehabilitation services via information and
communication technologies. Clinically this includes rehabilitation services

that include, intervention, supervision, education, consultation and
counselling.)

¢ Combination of telerehabilitation and in person rehabilitation

¢ In person rehabilitation only
e Usual care

All outcomes are considered equally important for decision making and therefore
have all been rated as critical:

At the following time periods:
e <6 months
e =6 months

If multiple outcomes are reported before or after these time periods then the
latest time period that is <6 months or >6 months will be extracted and used in
the analysis.

e Person/participant generic health-related quality of life (continuous outcomes
will be prioritised [validated measures])

e Carer generic health-related quality of life (continuous outcomes will be
prioritised [validated measures])

o Activities of daily living (continuous outcomes will be prioritised)

o Mobility (continuous outcomes will be prioritised)

e Balance (continuous outcomes will be prioritised)

e Psychological distress - Depression (continuous outcomes will be prioritised)
¢ Physical function — upper limb (continuous outcomes will be prioritised)

o Stroke-specific measures of cognition (continuous outcomes prioritised)

6
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Non-spatial attention and working memory

Spatial attention

Memory

Executive functions

Swallow function and ability (continuous outcomes will be prioritised)
Functional communication (continuous outcomes will be prioritised)

Stroke-specific Patient-Reported Outcome Measures (continuous outcomes
will be prioritised)

Withdrawal due to adverse events (dichotomous outcomes)

O
o
o
O

Systematic reviews of randomised controlled trials
Randomised controlled trials
Crossover studies (for people after chronic stroke only)

If no randomised controlled trial data are available, non-randomised data will be
considered.

1. Prospective and retrospective cohort studies
2. Case control studies (if no other evidence identified)

Published NMAs and IPDs will be considered for inclusion.

For full details see the review protocol in Appendix A.

1.1.3. Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are

described in the review protocol in Appendix A and the methods document.

Declarations of interest were recorded according to NICE’s conflicts of interest policy.

7
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1.1.4. Effectiveness evidence

1.1.4.1. Included studies

One Cochrane review?? and thirty-two randomised control trial studies were included in the
review'-13. 15,16, 18,19,21-25, 28, 30-36, 38, 39 ' these are summarised in section 1.1.5. Evidence from
these studies is summarised in the clinical evidence summary in section 1.1.6. This
incorporated the results from one Cochrane review?. There were differences in the protocol
which meant that some studies included in the Cochrane review were not included in this
review. These are highlighted in the excluded studies table in Appendix J.

Telerehabilitation is an alternate way of delivering rehabilitation services. It incorporates a
range of different techniques involving information and communication technologies that can
facilitate communication between the healthcare professional and the patient in a remote
location.

A recent Cochrane review by Laver 2020%° provided the basis for the above definition. The
committee acknowledged when designing the protocol that this definition could include
various interventions delivered by different members of the multidisciplinary team. Due to the
lack of evidence available, the committee decided that these interventions should be
combined together in the meta-analyses. However, they reflected on the effectiveness of
individual interventions where possible when considering the evidence and making
recommendations.

The following interventions were compared:
e Telerehabilitation compared to:
o In-person rehabilitation: 10 studies™ 78 10,22, 24, 25,30, 31,36
o Usual care: 9 studies* 5 9 11.28,32,33, 35,38
o Combined telerehabilitation compared to:
o In-person rehabilitation: 5 studies'? 19212339
o Usual care: 8 studies? 36 13, 15,16, 18, 34

Comparator interventions differed between the studies. However, in person rehabilitation
generally involved face to face therapy that was time matched to the telerehabilitation
therapy. Usual care interventions varied and could involve minimal contact with health care
professionals (for example: the patient booking their own GP appointments as needed or
information and advice only). Alternatively, usual care could involve face to face therapy that
was not time matched to the intervention group. Combined telerehabilitation involved
telerehabilitation delivered alongside any form of in person therapy.

Evidence was available for all outcomes apart from carer generic health-related quality of life
and swallow function and ability.

Intervention factors

Interventions were included if they involved the delivery of post stroke rehabilitation services
via information and communication technologies and enabled a two-way communication
channel between the therapist and the patient.

These services could involve intervention, supervision, education, consultation, and
counselling. Interventions that provided assessment only or consultation services were
excluded as these did not provide a rehabilitation intervention and fell outside of the scope of
the review question. This was a difference to the Laver 2020 Cochrane review.

Interactive and communication technologies included the telephone, video conferencing, the
internet and online apps or messaging services, virtual reality, and monitoring via sensors or
wearable devices. There were a mixture of information and communication technologies

8
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used however, the majority were delivered via teleconferencing with real time
communication. Interventions were provided by one or more health disciplines, including
physiotherapists, occupational therapists, speech and language therapists, cognitive
therapists, psychologists, nurses and the multidisciplinary team.

The majority of studies included physiotherapy or occupational therapy interventions and
were focused on rehabilitation for the upper limb (9 studies)- 4 10.13,16,30,31,34,36 'halance (4
studies)® 2122491123 ' core stability (2 studies)®? 32 and functional independence or mobility (4
studies)? % '*. 15, There were two studies which involved physiotherapy plus electromyography
triggered neuromuscular stimulation, with the aim of improving limb function, mobility, and
balance’- 8. Four studies focused on speech and language therapy interventions'? 244931, 25,28
and one study reported a speech and language therapy intervention combined with cognitive
therapy®°. Two studies focused on well-being and mood'® %5 and three studies reported a
mixed focus intervention involving a multi-disciplinary team3:Wu 2020 #4938,Jonsdottir, 2021 #4875

Population factors

The maijority of participants in the included studies were living in the community and were
mixed between subacute and chronic populations. One study?' included an inpatient
population but the intervention was set up to mimic telerehabilitation, with the
telerehabilitation delivered in a separate room and no contact with the therapist. The severity
of stroke reported on the NIHSS was not reported in the maijority of studies (four studies
reported a moderate severity population and one a mild population).

Inconsistency

The majority of outcomes included only one study. In the limited cases where meta analysis
was possible, a significant number of analyses indicated statistical heterogeneity. This could
not be resolved by subgroup or sensitivity analysis, with most outcomes containing an
insufficient number of studies to allow valid conclusions on the analyses to be drawn.
Therefore, these outcomes were downgraded for inconsistency.

See also the study selection flow chart in Appendix C, study evidence tables in Appendix D,
forest plots in Appendix E and GRADE tables in Appendix F.

1.1.4.2. Excluded studies

See the excluded studies list in Appendix J.
1.1.5. Summary of studies included in the effectiveness evidence

Table 2: Summary of studies included in the evidence review that report
telerehabilitation alone used as the intervention
Intervention and

Study comparison Population Outcomes Comments
Allegue  Telerehabilitation (n=4) People after a first Physical Setting: Community
20221 VirTele is an 8-week or recurrent function — setting in Quebec,
home rehabilitation stroke upper limb at Canada.
program that includes Mean age (SD): <6 months
Jintronix exergames for 57.1 (19.7) years Stroke- Sources of funding:
UE rehabilitation and the specific This work was
Reacts app to conduct N=11 Patient- supported by the
videoconference sessions Reported Canadian Institutes
with clinicians. Severity: Not Outcome of Health Research
Rehabilitation was reported Measures at (385297, 2017)
delivered 5 days per week <6 months [32,33], doctoral
(30-minute sessions), Mean time period scholarships from
targeting 20 hours of since stroke: the School of
exercise overall. Rehabilitation of
9
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Study

Bizovica
r2017 4
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Intervention and
comparison

Minutes/hours of
intervention per day: <45
minutes

Number of days of
treatment per week: 5
days

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

In person rehabilitation
(n=4)

Control group received
the GRASP, which
included exercises for the
arm and hand
(strengthening and range
of motion) and functional
activities targeting the UE.
The control group was
invited to perform the
GRASP exercises for 8
weeks, 5 days per week
(30-minute sessions),
targeting 20 hours of
exercise overall (same as
the experimental group)

Concomitant therapy:
No additional information
Telerehabilitation (n=5)
Training focused on
posture and exercises for
the neck, shoulders,
torso, and upper limbs.
The participant was asked
to do exercises daily 3
months after discharge
from the rehabilitation
setting. Therapists
interviewed the participant
and relatives once a week
during which they
checked adherence to
exercises, answered
questions, monitored
progress, and adjusted
the content of the
exercise programme, as
required.

Minutes/hours of
intervention per day:
Unclear/not stated

Population Outcomes
Chronic (>6

months)

Focus of care:
Upper limb

People after a first
or recurrent function —
stroke upper limb at
Mean age: 67 years <6 months
N=10

Physical

Severity:
Unclear/not stated

Mean time period

since stroke:
Unclear/not stated

Focus of care:
Upper limb

10

Comments
Université de
Montréal, graduate
and postdoctoral
studies of Université
de Montréal, the
Center for
Interdisciplinary
Research in
Rehabilitation of
Greater Montreal,
and Wilrose
Desrosiers and
Pauline Dunn
Funding. The funding
sources were not
involved in the
research or
preparation of this
paper

Setting: community
based at home in
Slovenia

Sources of funding:
No additional
information.
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Intervention and

Study comparison
Number of days of
treatment per week: 7
days per week
Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication
Usual care
(n=5)
Were provided with oral
and written instructions for
similar exercises. The
person was instructed to
do the exercises of their
choice and abilities 1 to 2
times per day.
Concomitant therapy:
No additional information
Boter Telerehabilitation
2004° (n=263)

3 nurses initiated
telephone contacts (1 to
4; 4 to 8; and 18 to 24
weeks after discharge)
and visits to participants
in their homes (10 to 14
weeks after discharge).
Nurses supported
participants and
caregivers according to
their individual needs (e.g.
by providing information
or reassurance) or
advised participants to
contact their GP when
further follow-up was
required. Written
educational material was
provided and discussed.
Nurses aimed to support
participants and
caregivers in solving
problems themselves or
coping with them rather
than solving problems for
them.

Minutes/hours of
intervention per day:
Unclear/not stated
Number of days of
treatment per week: <5
days

Mode of delivery:
Telephone

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Population Outcomes
People after a first Activities of
or recurrent daily living at
stroke 26 months
Mean age (SD): Psychologica
70.1 (11.6) years | distress —
N = 536 Depression
at 26 months
Severity: Withdrawal
Unclear/not stated due to
adverse
Mean time period events at 26
since stroke: months

Subacute (7 days —
6 months)

Focus of care:
Mood

11

Comments

Setting: 12 hospitals
in the Netherlands,
Holland

Sources of funding:
This study was
supported by an
established clinical
investigator grant
from the Netherlands
Heart Foundation to
G.J.E.R. (grant
D98.014), by a grant
from the Netherlands
Heart Foundation
and the Netherlands
Organization for
Health Research and
Development (940-
32- 014), and by a
grant from the
University Medical
Center Utrecht.
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Study

Chen
20177
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Intervention and
comparison

Mode of feedback: real
time communication

Usual care

(n=273)

Standard care: no details
provided

Concomitant therapy:
No additional information
Telerehabilitation (n=26)
Individualised
telerehabilitation physical
exercise plan selected by
treating therapists and
provided as prescription
within the
telerehabilitation
apparatus. Therapists
supervised via live video
and collected data
remotely.

Minutes/hours of
intervention per day: 1-2
hours

Number of days of
treatment per week: 5
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

In person rehabilitation
(n=26)

Control intervention:
received rehabilitation in
the outpatient therapy
department. Exercises
and ETNS were the same
but the therapy was
provided face-to-face with
therapists.

Concomitant therapy:
After discharge,
participants in both
groups were given
physical exercises and
electromyography-
triggered neuromuscular
stimulation (ETNS).

Exercises were conducted

for 1 hour, twice in a
working day for 12 weeks
(total = 60 sessions).
ETNS was conducted by

Population

People after a first

or recurrent
stroke

Mean age (SD):
66.3 (12.2) years
N = 54

Severity: Moderate
(or NIHSS 5-14)

Mean time period
since stroke:
Subacute (7 days —
6 months)

Focus of care:

Upper limb
Lower limb

12

Outcomes

Activities of
daily living at

<6 and =6
months
Balance at
<6 and =6
months

Comments

Setting: Shanghai
5th People’s Hospital
Affiliated to Fudan
University, Shanghai,
China and home
based.

Sources of funding:
This trial is funded by
a project grant from
Shanghai Strategic
Emerging Industries
Project Plan (number
2013SJXW152). The
apparatus used in
this study were
developed and
provided by
Shanghai NCC
Electronic Co. Ltd.
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Intervention and
comparison

using a portable muscle
electricity biofeedback
instrument for 20 minutes,
twice in a working day for
12 weeks, a total of 60
session.
Telerehabilitation (n=26)
Telerehabilitation physical
exercise plan selected by
treating therapists and
provided as prescription
within the
telerehabilitation
apparatus. Therapists
supervised via live video
and collected data
remotely.

Study

Chen
20208

Minutes/hours of
intervention per day: 1-2
hours

Number of days of
treatment per week: 5
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

In person rehabilitation
(n=26)

Control intervention:
received rehabilitation in
the outpatient therapy
department. Exercises
and ETNS were the same
but the therapy was
provided face-to-face with
therapists.

Concomitant therapy:
After discharge,
participants in both
groups were given
physical exercises and
electromyography-
triggered neuromuscular
stimulation (ETNS).

Exercises were conducted

for 1 hour, twice in a
working day for 12 weeks
(total = 60 sessions).
ETNS was conducted by
using a portable muscle
electricity biofeedback
instrument for 20 minutes,
twice in a working day for

Population Outcomes
People after a first Activities of
or recurrent daily living at
stroke <6 months
Mean age (SD): Physical
61.8 (10.0) years function —
N =52 upper limb at
<6 months
Severity: Moderate  Withdrawal
(or NIHSS 5-14) due to
adverse
Mean time period events at <6
since stroke: months

Subacute (7 days —
6 months)

Focus of care:

Upper limb
Lower limb

13
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Comments

Setting: Shanghai
5th People’s Hospital
Affiliated to Fudan
University, Shanghai,
China and home
based.

Sources of funding:
This trial is funded by
a project grant from
Shanghai Stra tegic
Emerging Industries
Project Plan (number
2013SJXW152). The
apparatus used in
this study were
developed and
provided by
Shanghai NCC
Electronic Co. Ltd.
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Chumble
r2012°

Cramer
20190
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Intervention and
comparison

12 weeks, a total of 60
session.
Telerehabilitation (n=25)
Intervention included 3
tele-visits, use of an in-
home messaging device
and 5 telephone calls over
a 3-month period. The
tele-visits involved
assessment of physical
function, goal setting and
demonstration of
exercises; a research
assistant used a
camcorder to record the
home environment and
the participant completing
tests of physical and
functional performance
that were later reviewed
by the tele therapist.

Minutes/hours of
intervention per day: 1-2
hours

Number of days of
treatment per week: <5
days a week

Mode of delivery:
Telephone

Mode of feedback: Store
and forward

Usual care

(n=23)

Participants randomized
to the usual care group
were not contacted by
study personnel other
than for the initial
recruitment and consent,
and to obtain baseline
and outcome measures.
The usual care
participants could receive
any services provided as
part of their usual VA or
non-VA care, such as
home health care.

Concomitant therapy:
No additional information
Telerehabilitation (n=62)
System software
supported
videoconferencing and
organized the 70 minutes
of therapy, which

Population Outcomes
People after a first Physical
or recurrent function —
stroke upper limb at
Mean age (SD): <6 and 26
67.4 (9.7) years months
N =48
Severity: Moderate
(or NIHSS 5-14)
Mean time period
since stroke:
Subacute (7 days —
6 months)
Focus of care:
Functional
independency
People after a first Physical
or recurrent function —
stroke upper limb at
Mean age (SD): 62 <6 months
(14) years
N =124

14

Comments

Setting: Recruited
from 3 Veterans
Affairs Medical
Centres in the United
States of America

Sources of funding:
This award was
funded by the Eunice
Kennedy Shriver
National Institute of
Child Health and
Human Development
as well as grants

U01 NS091951, K24
HDO074722, and T32
AR047752 from the
NINDS.

Setting: 11 sites in
rehabilitation units
and home based in
the United States of
America
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Intervention and
comparison

consisted of exercises,
functional games, and
stroke education as
described in “For Both
Groups.” Supervised
sessions began with a 30-
minute patient-therapist
videoconference, during
which therapists
supervised therapy,
answered questions,
reviewed treatment plans,
and performed study
assessments.
Unsupervised sessions
had the same treatment
content as supervised
sessions but without
therapist contact.

Study

Minutes/hours of
intervention per day: <45
minutes

Number of days of
treatment per week: 6
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

In person rehabilitation
(n=62)

The 18 supervised
treatment sessions took
place at the research
center, during which
treatment therapists
provided 70 minutes of
continuous supervision.
The 18 unsupervised
treatment sessions were
at home, guided by an
individualized booklet
created and printed by
treatment therapists and
containing diagrams and
instructions for functional
tasks plus exercises from
the same list available
during supervised days.

Concomitant therapy:
No additional information
Telerehabilitation (n=8)
Tele-CO-OP service allow
for goal setting and

Dawson
2022

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Population Outcomes
Severity: Mild (or
NIHSS 1-5)

Mean time period
since stroke:
Subacute (7 days —
6 months)

Focus of care:
Upper limb

People after a first
or recurrent

stroke <6 months

15

Activities of
daily living at

Comments

Sources of funding:
This trial is funded by
a project grant from
Shanghai Stra tegic
Emerging Industries
Project Plan (number
2013SJXW152). The
apparatus used in
this study were
developed and
provided by
Shanghai NCC
Electronic Co. Ltd.

Setting: Community-
based in Canada



Final

Telerehabilitation

Study

Lin
201422
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Intervention and
comparison

problem solving delivered
via Skype.

Minutes/hours of
intervention per day: Not
stated/unclear

Number of days of
treatment per week: Not
stated/unclear

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

Usual care (n=9)
Treatment as usual.

Concomitant therapy:
Typically no active
rehabilitation.
Telerehabilitation (n=12)
Tele-balance training
focused on 10 minutes of
standing exercise
according to 3D animation
exercise videos and about
10 minutes of 3D
interactive games with
finger touching the touch
screen in standing
posture. 1 therapist
conducted the
telerehabilitation balance
training at the therapist
end to each facility for 1
month, separately. 1
volunteer or non-medical
person was assigned at
the patient end for safety
and assistance in
telerehabilitation and
conventional training.

Minutes/hours of
intervention per day: >45
minutes to 1 hour
Number of days of
treatment per week: <5
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

In person rehabilitation
(n=12)

Population
Mean age (SD):
59.3 (12.6) years
N=17

Severity: Not
stated/unclear

Mean time period
since stroke (SD):
8.8 (8.8) years

Focus of care:
Functional
independency

People after a first
or recurrent
stroke

Mean age (SD):
75.1 (3.0) years
N=24

Severity: Not
stated/unclear

Mean time period
since stroke:
Chronic (>6
months)

Focus of care:
Lower limb
Functional
independency

16

Outcomes
Psychologica
| distress —
depression
at <6 months

Activities of
daily living at
<6 months
Balance at
<6 months

Comments

Sources of funding:
Support from a grant
from the Heart &
Stroke Foundation.

Setting: Three
different long term
care facilities (two
rural facilities in
Taipei, Taiwan and
one rural facility in
Taichung, Taiwan).

Sources of funding:
This project was
reviewed and funded
by the Ministry of
Science and
Technology, Taiwan
(Grant No. 99- 2218-
E-002-004).
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Maresca
2019

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Intervention and
comparison Population
Two post-stroke
participants attended the
same session as the
small therapy group. The
therapist conducted
conventional balance
training programs
following simple to
complex principle.
However, the small ball
and peg bars are used for
hand manipulation during
sitting and standing
balance training.

Concomitant therapy:
No additional information

Telerehabilitation (n=15) People after a first
Two phases. In phase or recurrent

one: experimental stroke

linguistic therapy Mean age (SD):
performed using a virtual 51.3 (11.6) years
reality rehabilitation N =30

system. In phase 2, they

were provided with a Severity:
touchscreen virtual reality ~ Unclear/not stated
rehabilitation system- Mean time period
tablet. Twice a week the since stroke:
neuropsychologist Unclear/not stated
performed a

videoconference to Focus of care:

monitor the rehabilitation Communication
process and discuss
performance of the
exercises. The tablet
contains about 30
different exercises with
over 1000 customisable
and editable levels,
divided into cognitive and
linguistic modules, which
includes exercises on
attention, memory,
perception, executive
functions and
speech/language abilities.
The study lasted 6
months and included the
two phases which lasted
12 weeks each. Training
was completed 5 days a
week with each session
lasting about 50 minutes.

Minutes/hours of

intervention per day: >45
minutes to 1 hour

17

Outcomes

Person/partic
ipant generic
health-
related
quality of life
at <6 months
Psychologica
| distress —
Depression
at <6 months

Comments

Setting: Inpatient
initially moving to
outpatient in Italy.

Sources of funding:
No additional
information.



Final

Telerehabilitation

Study

Meltzer
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Intervention and
comparison

Number of days of
treatment per week: 5
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

In person rehabilitation
(n=15)

Traditional linguistic
treatment with the same
exercises as the
experimental linguistic
therapy. The study lasted
6 months and included
the two phases which
lasted 12 weeks each.
Training was completed 5
days a week with each
session lasting about 50
minutes.

Concomitant therapy:
No additional information
Telerehabilitation (n=22)
Weekly 1 hour sessions
with the therapist over 10
weeks received in
telerehabilitation
conditions. People had an
initial 2-hour in person
meeting with the therapy
team which included initial
assessments, goal
identification and
instruction on using the
TalkPath software.
Remote therapy sessions
conducted using
teleconferencing
equipment and software.
Three therapy sessions
(weeks 3, 6 and 9) had 30
minutes devoted
exclusively to the
communication partner,
giving training on
Supported Conversation
techniques and helping
the partner keep the client
on track with the
treatment program.
Homework exercises
were provided.

Population

People after a first
or recurrent
stroke

Mean age (SD):
64.2 (11.1) years

N =44

Severity:
Unclear/not stated
Mean time period
since stroke:
Chronic (>6
months)

Focus of care:
Communication

18

Outcomes

Stroke-
specific
measures of
cognition
(non-spatial
attention and
working
memory) at
<6 months
Stroke-
specific
measures of
cognition
(memory) at
<6 months
Stroke-
specific
measures of
cognition
(executive
functions) at
<6 months

Comments

Setting: Outpatient
setting in Canada

Sources of funding:
The project was
supported by a
"Telerehabilitation for
Stroke" grant from
the Heart and Stroke
Foundation
Canadian
Partnership for
Stroke Recovery.
Matching funds were
generously provided
by the Manitoba
Patient Access
Network (MPAN).



Final
Telerehabilitation

Intervention and
comparison
Minutes/hours of
intervention per day: 1-2
hours

Number of days of
treatment per week: <5
days per week

Study

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

In person rehabilitation
(n=22)

Same therapy principles
but delivered in person.

Concomitant therapy:
No additional information
Telerehabilitation (n=32)
A speech and language
therapy telerehabilitation
intervention of five hours
a week in line with current
Norwegian national
guidelines was chosen.
The therapy was
delivered via
videoconference over four
consecutive weeks.
Participants were required
to complete 216 sessions
of speech-language
therapy via
videoconference over 32
days.

Ora
2020%

Minutes/hours of
intervention per day: 1-2
hours

Number of days of
treatment per week: 5
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

Usual care

(n=30)

Participants who were
allocated to the control
group did not receive any
project specific
intervention. The dosage
of usual care measured
by hours from inclusion to

follow-up assessment was

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Population

People after a first
or recurrent
stroke

Mean age (SD):
64.9 (12.0) years

N =62

Severity:
Unclear/not stated

Mean time period
since stroke:
Subacute (7 days —
6 months)

Focus of care:
Communication

19

Outcomes

Functional
communicati
on

at <6 months
Withdrawal
due to
adverse
events at <6
months

Comments

Setting: Oslo region
from stroke units at
four different
hospitals, from
rehabilitation
institutions including
Sunnaas
Rehabilitation
Hospital. Community
based therapy
completed most
commonly at home
in Norway.

Sources of funding:
The trial is funded by
the South-Eastern
Norway Regional
Health Authority
(project number
2015037) and has
also received
financial support
from the University of
Oslo and Sunnaas
Rehabilitation
Hospital. The
NMAHP RU and MB
is supported by the
Chief Scientist
Office, part of the
Scottish Government
Health and Social
Care Directorates.
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Intervention and
comparison

recorded in a log-form.
The log was piloted in
cooperation with the
participant’s
family/caregivers.
Information on dosage
was also retrieved from
the speech-language
pathologists providing the
usual care and through
participants’ journal during
and/or after completion of
the trial.

Concomitant therapy:
All trial participants
received usual care
during the study period
provided by local speech
language pathologists at
the community level
and/or in a rehabilitation
institution.
Telerehabilitation (n=18)
Virtual reality
telerehabilitation
programme used 1
computer workstation at
the participant’s home
and 1 at the rehabilitation
hospital. The system used
a 3D motion tracking
system to record arm
movements through a
magnetic receiver into a
virtual image. The
participant moved a real
object by following the
trajectory of a virtual
object displayed on the
screen in accordance with
the requested virtual task.
5 virtual tasks comprising
simple arm movements
were devised for training.

Minutes/hours of
intervention per day: 1-2
hours

Number of days of
treatment per week: 5
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

In person rehabilitation

Population

People after a first

or recurrent
stroke

Mean age (SD):
65.2 (7.9) years
N = 36

Severity:
Unclear/not stated

Mean time period
since stroke:
Chronic (>6
months)

Focus of care:
Upper limb

20

Outcomes

Physical
function —
upper limb at
<6 months

Comments

Setting:
Rehabilitation
hospital and home
based in Italy.

Sources of funding:
No additional
information.
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Intervention and
comparison

(n=18)

Specific exercises for the
upper limb with
progressive complexity.
Started with control of
isolated movements
without postural control,
then postural control
including touching
different targets and
manipulating objects.
Sessions were 60

Study

minutes, 5 times per week

for 4 weeks (20 hours
total).

Concomitant therapy:
No additional information
Telerehabilitation (n=5)
The purpose of the
intervention was to
improve upper limb
function using a virtual
reality programme.
Patient-therapist
interaction facilitated by a
videoconferencing unit
beside the
telerehabilitation
equipment. 1 computer
was at the hospital and 1
at the participant's home.

Piron
200831

Minutes/hours of
intervention per day: 1-2
hours

Number of days of
treatment per week: 7
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

In person rehabilitation
(n=5)

Virtual reality workstation
with a 3D motion tracking
system that recorded the
participant's arm
movements. The
participant's movement
was represented in the
virtual environment. The
therapist created a
sequence of virtual tasks
for the participant to

complete with the affected

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Population Outcomes
People after a first Physical

or recurrent function —
stroke upper limb at
Mean age (SD): 59 <6 months

(14.5) years
N =16

Severity:
Unclear/not stated
Mean time period
since stroke:
Chronic (>6
months)

Focus of care:
Upper limb

21

Comments

Setting:
Rehabilitation
hospital and home
based in Italy.

Sources of funding:
The project was
supported by the
Veneto Region, Italy.
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Intervention and
comparison

arm. Participants could
see their own trajectory
and the ideal/desired
trajectory.

Study

Concomitant therapy:
No additional information
Telerehabilitation
(n=20)

People had individual
access to the
"Farmalarm" App as a
telerehabilitation tool to
guide home-based core
stability exercises. Users
can voluntarily access
exercise guides on
demand and confirm and
evaluate their
performance. All
exercises were produced
by an experienced
neurologic physiotherapist
who were available for
video calls using the App.
The principle researcher
had access to the
administrator panel of the
app for individual
monitoring of each user
and contacted them by
phone call to encourage
the use of the application
and to clarify any possible
doubts.

Salgueir
0 20223

Minutes/hours of
intervention per day:
Unclear/not stated
Number of days of
treatment per week:
Unclear/not stated

Mode of delivery:
Telephone

Mode of feedback: real
time communication

Usual care

(n=29)

Usual care (no additional
information)

Concomitant therapy:
Usual care was available
to all (no additional
information).

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Population

People after a first
or recurrent
stroke

Mean age (SD):
71.0 (12.8) years

N =49

Severity:
Unclear/not stated

Mean time period
since stroke:
Unclear/not stated

Focus of care:
Lower limb
Functional
independency

22

Outcomes

Mobility at
<6 months
Balance at
<6 months
Withdrawal
due to
adverse
events at <6
months

Comments

This study is
reported in the forest
plots as Salgueiro
2022A.

Setting: People from
4 hospitals in
Catalonia, Spain.
People received
telerehabilitation
care after discharge
from hospital and
return to home.

Sources of funding:
INMovens Solutions
S.L., the Hospital
Vall d'Hebron
(Barcelona) research
team and the Institut
de Recerca de
I'Hospital de la Santa
Creu i Sant Pau
research team
provided technical
support and
expenses related to
it (Marato TV3
Telethon grant:
201737-10).
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Study comparison
Salgueir Telerehabilitation (n=15)
02022%* Participants had individual

access to the Farmalarm
App as a telerehabilitation
tool to guide adapted
home-based core stability
exercise. Participants
were asked to perform 10
repetitions of each of the
32 exercises proposed in
the program and were
encouraged to perform as
many exercises as
possible, respecting their
perception of tiredness.
The exercises were
introduced in order of
difficulty, from the supine
position to a seated
position on an unstable
base. The programme
was carried out at home
with the help of the App
for 12 weeks, 5 days a
week. The participants
were contacted by phone
on a regular basis to
ensure that they did not
have problems with the
use of the App.

Minutes/hours of
intervention per day:
Unclear/not stated
Number of days of
treatment per week: 5
days per week

Mode of delivery:
Telephone

Mode of feedback: real
time communication

Usual care

(n=15)

Consisted of face-to-face
sessions of therapeutic
techniques. Participants
maintained their usual
dose of treatment during
participation in this study.

In accordance with clinical

recommendations the
mean frequency of the
sessions was 1 h two

times a week for 12

weeks. The physiotherapy

sessions were face-to-
face and individualized.

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Population

People after a first
or recurrent
stroke

Mean age (SD):
60.9 (7.9) years

N =30

Severity:
Unclear/not stated

Mean time period
since stroke:
Chronic (>6
months)

Focus of care: Core
stability

23

Outcomes
Mobility at
<6 months
Balance at
<6 months

Comments

This study is
reported in the forest
plots as Salgueiro
2022B.

Setting:
Neurorehabilitation
Clinic in Barcelona,
then home based in
Spain.

Sources of funding:
This research was
partial funded by
Fundacio Marat6 de
TV3, grant number
201737-83.



Final

Telerehabilitation

Study

Smith
20123

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Intervention and
comparison

Concomitant therapy:
Both groups underwent
the conventional
physiotherapy described
above.
Telerehabilitation (n=19)
Consisted of 5
components designed to
support the caregiver and
provide caregiver with
knowledge, resources and
skills to assist him or her
in reducing 'personal
distress' and providing
optimal emotional care to
the stroke survivor.
Intervention took place
over 11 weeks. Two
online chat sessions
weekly were led by the
PG for a total of 17
sessions. Chats were held
using Adobe Connect in
groups of 4-5 CGs each.

Minutes/hours of
intervention per day:
Unclear/not stated
Number of days of
treatment per week: <5
days per week

Mode of delivery: None of
these options. Web chat
only

Mode of feedback: real
time communication

Usual care

(n=19)

The control group
received an online video
in which the same
Professional Guide
explained the features of
the Resource Room and
encouraged CGs to use it
as a caregiving resource.
A weekly caregiving tip
was also presented
online, and a toll free
phone number was
provided in case CGs
encountered technological
problems while accessing
the Resource Room, or if
a medical emergency
occurred.

Population

People after a first
or recurrent
stroke

Mean age (SD):
59.5 (11.2) years

N =38

Severity:
Unclear/not stated

Mean time period
since stroke:
Unclear/not stated

Focus of care:
Mood

24

Outcomes

Psychologica

| distress —
Depression
at <6 months

Comments

Setting: Community
setting in the United
States of America.

Sources of funding:
This research was
funded by grant
number
R21NR010189-02 to
Drs. Gregory C.
Smith (PI); Nichole
Egbert (CoPI; and
Mary Dellman-
Jenkins (Co-PI)
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Study comparison
Concomitant therapy:
No additional information

Uswatte  Telerehabilitation (n=12)

202136 A typical training session

was similar to that for
participants in the CIMT
control group except that
training was done at
home with Tele-AutoCITE
and supervision was
remote. The trainer made
a phone call to the
participant 30 minutes
ahead of time to alert the
participant to the
upcoming session. The
trainer selected the
training tasks based on
the individual needs of the
participant and set the
shaping parameters (e.g.,
distance to target) based
on the participant’s
training records from
previous sessions. The
trainer continuously
monitored the progress of
the participant using the
audio-visual and data-
stream feeds.

Minutes/hours of
intervention per day: 2-4
hours

Number of days of
treatment per week: 7
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

In person rehabilitation
(n=12)

Participants in the in-lab
CIMT group received
treatment face-to-face on
an outpatient basis in our
clinical research facility. In
this group, training tasks
were selected from a

bank of 120 assembled by

our laboratory based on
the individual needs of a
participant. Examples of
tasks are lifting a stacking
cones, spooning beans

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Population

People after a first
or recurrent
stroke

Mean age (range):
59.6 (48.1 to 72.8)
years

N =24

Severity:
Unclear/not stated

Mean time period
since stroke:
Chronic (>6
months)

Focus of care:
Upper limb

25

Outcomes

Physical
function -
upper limb at
<6 and =6
months
Withdrawal
due to
adverse
events at <6
and 26
months

Comments

Setting: Community
setting in the United
States of America.

Sources of funding:
Supported by the
National Institute of
Child Health and
Human Development
of the National
Institutes of Health,
Bethesda, MD under
award number
R0O1HD053750.
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comparison

from a bowl to a plate,
and picking up coins.

Study Population

Concomitant therapy:
Participants in both
groups received 3.5 hours
of treatment per day for
10 consecutive weekdays
with one-on-one
supervision from a trainer
for the entirety of each
treatment session. Three
hours of each treatment
session were committed
to motor training following
shaping principles; 30
minutes were committed
to a package of
procedures designed to
promote changes in motor
behaviour outside the
treatment setting.
Participants in both
groups were asked to
place a physical restraint
on the less-affected arm
to discourage use of that
arm both in and outside of
the treatment sessions for
a target of 90% of waking
hours over the two-week
treatment period.
Telerehabilitation (n=32)
Home remote
rehabilitation based on a
collaborative care model.
The home remote
rehabilitation guidance
uses a video conferencing
system. The rehabilitation
nurse performed a
personalised remote
rehabilitation instruction
twice a week. Acutely the
intervention includes
health education, good
limb positioning, breathing
training, joint activity
maintenance training, bed
turning, early balance,
early walking and
discharge guidance with
an average of 2 sessions
per day delivered in
groups remotely. In the
recovery period training
included sitting-up
training, balance training,
antispasmodic training,

Wu
20203

People after a first
or recurrent
stroke

Mean age (SD):
57.9 (10.4) years

N =64

Severity: Moderate
(or NIHSS 5-14)
Mean time period
since stroke:
Unclear/not stated

Focus of care:
Mixed (including
multidisciplinary
packages of care)

26
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Outcomes

Activities of
daily living at
<6 months
Mobility at
<6 months
Balance at
<6 months
Physical
function —
upper limb at
<6 months
Stroke-
specific
Patient-
Reported
Outcome
Measures at
<6 months

Comments

Setting: Initially
hospital based.

Home based for the

telerehabilitation
group in China

Sources of funding:

The study was
funded by

Changzhou Health
Committee (guided
project WZ201906).
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Intervention and

comparison Population

intensive training of active
activity ability of limbs,
walking function training
and activity training of
daily life.

Minutes/hours of
intervention per day:
Unclear/not stated

At least 32 minutes, but
otherwise not particularly
clear

Number of days of
treatment per week: 5
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

Usual care

(n=32)

During hospitalisation
people received routine
early rehabilitation
guidance and routine
nursing measures. The
main contents were the
normal limb position, bed
position transfer and joint
activity maintenance
training. After discharge
people in the control
group received only
routine rehabilitation and
nursing measures,
including dietary
guidance, which were
conducted by telephone
follow-up once a week.
People can go to the
rehabilitation clinic to get
rehabilitation instructions
as needed.

Concomitant therapy:
No additional information

27

Outcomes

Comments
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Study
Asano
20212
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Intervention and
comparison
Combination of
telerehabilitation and in
person rehabilitation
(n=61)

A telerehabilitation system
and standardised
rehabilitation programme
for three months. The
standardized programme
comprised both
physiotherapy and
occupational therapy
components. A therapist
determined the difficulty
level and minimum range
of motion desired for each
exercise for each patient
based on individual need.
In addition, for ethical
reasons, participants in
the telerehab group were
free to participate in
centre-based
(conventional or
outpatient) rehabilitation if
they desired.

Minutes/hours of
intervention per day:
Unclear/not stated
Number of days of
treatment per week: 5
days

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

Usual care

(n=63)

Stroke patients in
Singapore who are fully
independent in performing
activities of daily living
(ADLs) normally do not
receive any post-stroke
rehabilitation. Those who
are mild to moderately
dependent in performing
ADLs are commonly
referred for centre-based
(conventional or
outpatient) rehabilitation

Population

People after a first
or recurrent
stroke

Age range: 40.5 to
89.6 years

N=124

Severity:
Unclear/not stated

Mean time period
since stroke:
Subacute (7 days -
6 months)

Focus of care:

upper limb and
lower limb

28

Outcomes
Person/partic
ipant generic
health-
related
quality of life
at <6 months
Activities of
daily living at
<6 months
Mobility at
<6 months
Balance at
<6 months

combination of telerehabilitation and in person rehabilitation used as the
intervention

Comments

Setting: 2 stroke
rehabilitation
hospitals and
community based in
Singapore.

Sources of funding:
This trial was
supported by a
National University of
Singapore Cross-
Faculty Grant, a
Singapore
Millennium
Foundation Grant
and the Singapore
Ministry of Health’s
National Medical
Research Council
under the Centre
Grant Programme —
Singapore
Population Health
Improvement Centre
(NMRC/CG/
C026/2017_NUHS).
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Bishop
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Intervention and
comparison

after discharge from the
acute hospital. Depending
on need, patients receive
a one-hour centre-based
rehabilitation session
approximately once or
twice a week. This was
considered as usual
rehabilitation care for this
trial.

Concomitant therapy:
No additional information
Combination of
telerehabilitation and in
person rehabilitation
(n=23)

Telephone contacts with
both survivors and
caregivers after
discharge. The primary
goal is to assist them in
identifying problems
during the transition back
home. Telephone
contacts took place over 6
months after discharge
with the intervention
formally beginning after
the person arrived home.
Contacts occurred weekly
for 6 weeks, biweekly for
the next 2 months, and
then monthly for 2
months, for a total of 13
calls to each individual
(26 calls per dyad).

Minutes/hours of
intervention per day: <45
minutes

Number of days of
treatment per week: <5
days per week

Mode of delivery:
Telephone

Mode of feedback: real
time communication

Usual care

(n=26)

Standard medical follow-
up only

Concomitant therapy:
Standard medical follow-
up was available to all

Population

People after a first
or recurrent
stroke

Mean age (SD):
70.1 (11.6) years

N =49

Severity:
Unclear/not stated

Mean time period
since stroke:
Subacute (7 days -
6 months)

Focus of care:
Mixed (including
multidisciplinary
packages of care)

29

Outcomes

Activities of
daily living at
<6 and =6
months
Psychologica
| distress -
Depression
at <6 and 26
months

Comments

Setting: Community
based at home in the
United States of
America.

Sources of funding:
National Institute for
Mental Health NIMH
grant 1 R21
MH54182-01 (April
1, 1994 to March 31,
1998)
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Intervention and
comparison
Combination of
telerehabilitation and in
person rehabilitation
(n=6)

The telerehabilitation
group received 9 sessions
of 30 min per week for 4
weeks. In each session,
participants trained in
balance tasks using
smartphone-based
exergames controlled by
body motions. Sensors
were positioned using
velcro fasteners at the
lumbar level (posterior
middle line) and at the
anterior thigh of the
paretic side. The therapist
remotely monitored home
progress using the web
platform. The participant
exercised at home using
the proposed system
while games scores and
IMU recordings were sent
to the platform database
for monitoring.

Minutes/hours of
intervention per day: 1-2
hours

Number of days of
treatment per week: 6
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

Usual care

(n=4)

The control group
received their standard
rehabilitation treatment at
the hospital site, (3
sessions of 40 min per
week of physical therapy
for 4 weeks).

Concomitant therapy:
Groups received their
standard rehabilitation
treatment at the hospital
site (3 sessions of 40 min
per week of physical
therapy for 4 weeks).

Population

People after a first
or recurrent
stroke

Mean age (SD):
70.1 (11.6) years
N=10

Severity:
Unclear/not stated

Mean time period
since stroke:
Subacute (7 days —
6 months)

Focus of care:
Functional
independency and
Balance

30

Outcomes
Activities of
daily living at
<6 months
Balance at
<6 months

Comments

Setting: All patients
were undergoing
physical therapy in
Santiago, Chile.
Home based
rehabilitation
afterwards.

Sources of funding:
This research was
partially funded by
CIMT/HCUCH-
Telemedicine Project
of Universidad de
Chile. The authors
acknowledge partial
financial support
from the National
Agency for Research
and Development
(ANID) projects.
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Study comparison
De Luca Combination of
201812 telerehabilitation and in

person rehabilitation
(n=20)

Computer-based Erica
training, consisting of 24
sessions of 45 minutes
each, 3 times a week for 8
weeks, whereas the
control performed only CR
(24 sessions, 3 times a
week for 8 weeks). A
trained cognitive therapist
provided exercises with a
growing hierarchy of
complexity through the
Erica rehabilitative
platform.

Minutes/hours of
intervention per day: <45
minutes

Number of days of
treatment per week: 5
days per week

Mode of delivery: Store
and forward

Mode of feedback: real
time communication

In person rehabilitation
(n=15)

Control rehabilitation
consisted in a face-to-face
approach between the
patient and the therapist
that was administered in
individual sessions.
Training was customized
for the needs of each
patient. Indeed, tasks
were presented using a
paper and-pencil
modality, and these were
specifically built to
stimulate specific
cognitive skill.

Concomitant therapy:
All the study participants
underwent the same
traditional therapy, 6
times a week for 8 weeks
(i.e., 48 sessions of 45
minutes each). To
summarize, the 2 groups
were submitted to the
same amount of

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Population

People after a first
or recurrent
stroke

Mean age (SD):
43.1 (17.1) years

N =35

Severity:
Unclear/not stated

Mean time period
since stroke:
Subacute (7 days —
6 months)

Focus of care:
communication

31

Outcomes
Psychologica
| distress —
depression
at <6 months
Stroke-
specific
measures of
cognition
(non-spatial
attention and
working
memory) at
<6 months

Comments

Setting: Laboratory
of Robotic and
Cognitive
Rehabilitation of
Istituto di Ricerca e
Cura a Carattere
Scientifico Neurolesi
in Messina in Italy.

Sources of funding:
No additional
information.
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Intervention and
comparison
neurorehabilitation, but
only the EG performed
computerized cognitive
rehabilitation.
Combination of
telerehabilitation and in
person rehabilitation
(n=45)

This group received 4
visits (5 h) over 3 weeks
of in-clinic one-on-one
treatment with a therapist.
Therapy visits had an
almost exclusive
emphasis on behavioural
intervention. To further
develop capacity to
perform specific tasks
related to their treatment
goals, participants
independently practiced
goal-directed tasks for 30
min on 10 separate days
between therapy visits.
The Tele-Gaming group
received 6 additional brief
behavioural video-
consultations, totalling 26
h, between clinic visits.
Video-consultations
focused primarily on
problem-solving around
barriers to using the
paretic arm during daily
life.

Minutes/hours of
intervention per day: 1-2
hours

Number of days of
treatment per week: 7
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

Usual care

(n=38)

Traditional therapy
involved the same
frequency and duration of
in clinic treatment as the
gaming group (5 h, 4
visits), with a traditional
focus on motor training. A
self-managed home
program consisted of 15

Population

People after a first
or recurrent
stroke

Mean age (SD): 59
(16) years

N =83

Severity:
Unclear/not stated

Mean time period
since stroke:
Chronic (>6
months)

Focus of care:
Upper limb

Mixed (including
multidisciplinary
packages of care)

32

Outcomes

Physical
function —
upper limb at
<6 and =6
months

Comments

Setting: Community
based and outpatient
community
rehabilitation centres
in the United States
of America.

Sources of funding:
The Patient-
Centered Outcomes
Research Institute
(PCORI, AD-1409
—-20772), financially
supported this
research. Additional
support for
participant
recruitment and
regulatory affairs
was provided by the
Center for Clinical
and Translational
Sciences (National
Center for Advancing
Translational
Sciences, Grant
#8UL1TR000090-05

).
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min of strengthening
exercises twice daily on
the first 10 non-treatment
days, to mirror the

Study

intensity and type of home

practice that is routinely
prescribed in standard
clinical practice.

Concomitant therapy:
No additional information
Combination of
telerehabilitation and in
person rehabilitation
(n=24)

App-delivered 8 week
intervention of two
alternate days a week in
sessions of 1 hour (16
sessions in total) in
groups of 4-6 participants
with a physical therapist.
A digital platform based
on two mHealth apps,
used to: 1) to supervise
adherence to physical
activity using the GPS
and accelerometer, 2) to
assess mood, effort,
recovery, wellness and
fatigue questionnaires, 3)
to have bidirectional
feedback: people could
visualise results and
exchange messages with
the researchers; a
pedometer; a WhatsApp
group to give motivation
for active lifestyle,
feedback to participants
and create a collective
identity in the
rehabilitation group; and
participation in an
exercise program.

Grau-
Pellicer
2020

Minutes/hours of
intervention per day: >45
minutes to 1 hour
Number of days of
treatment per week: <5
days per week

Mode of delivery:
telephone

Mode of feedback: real
time communication and
store and forward

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Population

People after a first
or recurrent
stroke

Mean age (SD):
65.27 (12.05) years
N =41

Severity:
Unclear/not stated

Mean time period
since stroke:
Chronic (>6
months)

Focus of care:

Functional
independency

33

Outcomes

Person/partic
ipant generic
health-
related
quality of life
at <6 months
Activities of
daily living at
<6 months
Mobility at
<6 months

Comments

Setting: Community
based in Spain.

Sources of funding:
This study was
funded by the 2018
PERIS grant
(Strategic

Plan of health
research and
innovation) by the
Departament

de Salut of the
Catalan
Government-
Generalitat de
Catalunya
(SLT006/17/334). It
was supported, in
part, by DEP2015-
68538 grant from
Spain Government.
MGP has received
Fellowships from the
Catalan Department
of Health.
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Intervention and
comparison

Usual care

(n=17)

Daily conventional
rehabilitation program for
3 months that included:
trunk exercises, muscle
strengthening,
occupational therapy and
gait training.

Concomitant therapy:
No additional information.
Combination of
telerehabilitation and in
person rehabilitation
(n=11)

The intervention with the
HCAD system at home
consisted of one month,
whereby the patients had
to perform at least one
training session a day for
five days a week with an
average duration of 30
minutes. The HCAD
system comprised a
hospital-based server and
the portable unit. With this
portable unit a set of
upper limb exercises and
movements for correct
functional activity of the
upper limb were
performed.

Usual care

(n=5)

Control group received
the GRASP, which
included exercises for the
arm and hand
(strengthening and range
of motion) and functional
activities targeting the UE.
The control group was
invited to perform the
GRASP exercises for 8
weeks, 5 days per week
(30-minute sessions),
targeting 20 hours of
exercise overall (same as
the experimental group)

Concomitant therapy:
No additional information
Combination of
telerehabilitation and in
person rehabilitation
(n=11)

Population Outcomes

People after a first
or recurrent
stroke

Mean age (SD): 70
(8)

N=16

Physical
function —

<6 months

Severity:
Unclear/not stated

Mean time period
since stroke:
Chronic (>6
months)

Minutes/hours of
intervention per
day: 1-2 hours

Number of days of
treatment per week:
5 days per week

Focus of care:
Upper limb

Mode of delivery:
Videoconferencing

Mode of feedback:
real time
communication

People after a first
or recurrent
stroke

Mobility at
<6 months
Balance at
<6 months

34

upper limb at

Comments

Setting:
Rehabilitation
hospital and home
based in the
Netherlands.

Sources of funding:
No additional
information

Setting: Outpatients
from 3 Italian clinical
Centers.
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Intervention and

Study comparison Population Outcomes Comments
Training carried out in the  Mean age (SD): Physical Sources of funding:
home of the participant 59.1 (12.8) years function — This research was
without supervision. N =234 upper limb at supported by
Training was programmed <6 months Fondazione Cariplo.
to be carried out five Severity: Stroke-
times per week for ~45 Unclear/not stated specific
min, and once per week measures of
the trained physical Mean time period cognition
therapists and since stroke: (memory) at
psychologists modified Chronic (>6 <6 months
the program for the months)
following week according
to participants abilities. Focus of care:

The participants were Mixed (including
invited to call the health multidisciplinary
personnel in case of packages of care)

difficulties with the setup
or questions regarding the
carrying out of exercises.

Minutes/hours of
intervention per day: >45
minutes to 1 hour
Number of days of
treatment per week: 5
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: Store
and forward

Usual care

(n=23)

The UC participants were
asked to not participate in
physical activities different
from those that they
would usually do during
the protocol duration.

Concomitant therapy:
Provided to both groups
initially. The ClinicHEAD
training was supervised
by physical therapists and
psychologists. The VR
image was projected on a
television screen. Motor,
cognitive and
occupational exercises
were integrated in a
paradigm of VR activities.
Both the active group
participants and the usual
care participants were
invited to follow health
recommendations of their
physician or neurologist

35
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Lee
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Intervention and
comparison

for their clinical
conditions.

Combination of
telerehabilitation and in
person rehabilitation
(n=37)

'Living Well With Stroke 2
intervention':. Following
the in-person orientation
session, each of the
subsequent 6 sessions
occurred by telephone.
Session length ranged
from 10 to 80 minutes,
with the telephone
sessions somewhat
shorter than the in-person
ones (average 26 minutes
versus 38 minutes).

Minutes/hours of
intervention per day: 1-2
hours

Number of days of
treatment per week: <5
days a week

Mode of delivery:
Telephone

Mode of feedback: real
time communication

In person rehabilitation
(n=63)

2 control groups
combined for the
purposes of this review.
In person: The same
'Living Well With Stroke 2'
intervention but provided
in-person (usually in the
participant's home).
Control intervention: usual
care

Concomitant therapy:
No additional information
Combination of
telerehabilitation and in
person rehabilitation
(n=7)

In addition to conventional
physical therapy, 40-
minute, non-face-to-face,
dance-therapy sessions —
twice a week for 3 weeks
— with a dance instructor
experienced in working
with people with physical

Population

People after a first
or recurrent
stroke

Mean age: 57.1
years

N =100

Severity:
Unclear/not stated

Mean time period
since stroke:
Subacute (7 days -
6 months)

Focus of care:
Mood

People after a first
or recurrent
stroke

Mean age (SD):
57.93 (16.14) years
N =14

Severity:
Unclear/not stated

Mean time period
since stroke:

36

Outcomes

Psychologica
| distress —
Depression
at <6 months

Person/partic
ipant generic
health-
related
quality of life
at <6 months
Activities of
daily living at
<6 months
Mobility at
<6 months

Comments

Setting: Six
university and
community hospitals
in the United States
of America.

Sources of funding:
This work was
funded by a Grant
from the National
Institute of Nursing
Research, National
Institutes of Health to
Catherine J.
Kirkness and Pamela
H. Mitchell (multiple
principal
investigators),
RO1NRO07755

Setting: Inpatients in
the Department of
Rehabilitation
Medicine of Pusan
National University
Yangsan Hospital in
the Republic of
Korea.

Sources of funding:
This study was
supported by
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Intervention and
comparison

disabilities. The dance
program was conducted
in an independent space
through real-time desktop
videoconferencing using
Zoom. Desktops and TV
monitors with video
cameras were installed in
front of the space; this
enabled the dance
instructor to observe the
participants and provide
realtime feedback and
modification as required.

Minutes/hours of
intervention per day: <45
minutes

Number of days of
treatment per week: <5
days per week

Mode of delivery:
Videoconferencing
Mode of feedback: real
time communication

In person rehabilitation
(n=7)

Conventional physical
therapy for the duration
the experimental group
received therapy (the
dance program in addition
to existing conventional
physical therapy).

Concomitant therapy:
No additional information
Combination of
telerehabilitation and in
person rehabilitation
(n=15)

Participants underwent 20
X 45-minute training
sessions with the
telerehabilitation system,
conducted 3 times a
week. During the
intervention, the difficulty
of the task was adjusted
either by the therapist or
automatically by the
system. The progress of
all the participants was
checked remotely once a
week by PTA to detect
possible issues and
respond accordingly. In

Outcomes
Balance at
<6 months

Population
Subacute (7 days —
6 months)

Focus of care:
Upper limb and
lower limb

Balance at
<6 months

People after a first
or recurrent
stroke

Mean age (SD):
55.5 (8.5) years

N = 31

Severity:
Unclear/not stated
Mean time period
since stroke:
Chronic (>6
months)

Focus of care:
Functional
independency
Balance

37

Comments
Research Institute
for Convergence of
Biomedical Science
and Technology
Grant (30-2019-012),
Pusan National
University Yangsan
Hospital.

Setting: Hospital and
home based in
Spain.

Sources of funding:
This study was
funded in part by
Ministerio de
Economia y
Competitividad,
Project TEREHA
(ID1-20110844),
Ministerio de
Educacion y Ciencia,
Projects Consolider-
C (SEJ2006-
14301/PSIC),
“CIBER of
Physiopathology of
Obesity and
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addition, PTB had a brief
interview with participants
of the experimental group
each week to detect
possible technical
problems and to
troubleshoot. The aim of
the intervention was to
improve balance.

Study

Minutes/hours of
intervention per day: <45
minutes

Number of days of
treatment per week: 5
days per week

Mode of delivery:
Videoconferencing —
Virtual reality

Mode of feedback: real
time communication

In person rehabilitation
(n=16)

Participants belonging to

the control group trained

with the VR system in the
clinic.

Concomitant therapy:
On the remaining days
(Tuesday and Thursday),
both groups received
conventional physical
therapy in the clinic.
Combination of
telerehabilitation and in
person rehabilitation
(n=47)

ACTIV focused on 2
functional categories:
“staying upright” and
“using your arm.” The
program was delivered by
physical therapists who
had completed ACTIV
training. Each participant
received 4 face-to face
visits, 5 structured phone
calls, and personalized
text messages. The
phone calls focused on
helping participants to
maximize their
engagement in the
program. Text messages
were used to encourage
continuation of exercises

Saywell
20213
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Population

People after a first
or recurrent
stroke

Mean age (SD):
73.5 (11.7) years

N =95

Severity:
Unclear/not stated

Mean time period
since stroke:
Chronic (>6
months)

Focus of care:

Upper limb
Lower limb

38

Outcomes

Person/partic
ipant generic
health-
related
quality of life
at <6 months
Balance at
<6 months
Stroke-
specific
Patient-
Reported
Outcome
Measures at
<6 months
Withdrawal
due to
adverse
events at <6
months

Comments

Nutrition, an initiative
of ISCIII” and the
Excellence Research
Program
PROMETEO
(Generalitat
Valenciana.
Conselleria de
Educacion, 2008-
157).

Setting: 4 community
stroke rehabilitation
centers across New
Zealand

Sources of funding:
The author(s)
disclosed receipt of
the following
financial support for
the research,
authorship, and/or
publication of this
article: The Health
Research Council of
New Zealand
11/545.
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and acknowledge
participants’ progress.

Study

Minutes/hours of
intervention per day:
Unclear/not stated
Number of days of
treatment per week: <5
days per week

Mode of delivery:
Telephone

Mode of feedback: real
time communication

Usual care

(n=48)

Standard care following
discharge from
rehabilitation services in
New Zealand usually
means no further formal
rehabilitation. To ensure
usual care, no attempt
was made to discourage
any additional care, and
this was not measured.

Concomitant therapy:
No additional information
Combination of
telerehabilitation and in
person rehabilitation
(n=10)

Computerised intervention
for aphasia that combined
speech-language and
cognitive training - family
topics communication for
30 min a day, with
additional computerized
speech-language and
cognitive training,
delivered via
telerehabilitation, for 30
min a day for 30
consecutive days.

Zhou
2018%

Minutes/hours of
intervention per day: <45
minutes

Number of days of
treatment per week: 7
days per week

Mode of delivery:
Unclear/not stated
Mode of feedback: real
time communication

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Population Outcomes
People after a first Functional
or recurrent communicati

stroke on

Mean age (SD): at <6 months
58.2 (13.0) years

N =20

Severity:
Unclear/not stated

Mean time period
since stroke:
Subacute (7 days -
6 months)

Focus of care:

Cognition
Communication

39

Comments

Setting: Jiangsu
Provincial People’s
Hospital
rehabilitation
medicine center and
home based in China

Sources of funding:
This work was
supported by grants
from the Natural
Science Foundation
of China (NSFC
31571156,
31871133) and
grants from Jiangsu
Province
(BRA2017392, 2017~
JY-025, H201670
and KYLX16_1302).
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comparison Population
In person rehabilitation

(n=10)

The control group

engaged in family topics

communication for 30 min

a session, 2 times a day

for 30 days.

Concomitant therapy:
No additional information

See Appendix D for full evidence tables.

Outcomes

1.1.6. Summary of the effectiveness evidence

1.1.6.1.

Comments

Telerehabilitation compared to in person rehabilitation and usual care

Table 4: Clinical evidence summary: telerehabilitation compared to in person
rehabilitation only

Ne of Anticipated absolute effects
particip
ants Relati Risk
(studies Certainty ve Risk with in difference
) of the effect person with
Follow- evidence (95% rehabilitation telerehabili
Outcomes up (GRADE) CI) only tation
Person/participant 30 o000 - The mean MD 13.3
generic health- (1 RCT) Lowa person/participa  higher
related quality of follow- nt generic (7.89
life (EuroQol-5D, up: health-related higher to
0-100, higher mean 6 quality of life at 18.71
values are better,  months 26 months was higher)
final value) at 26 8.7
months
Activities of daily 119 o000 - - MD 4.14
living (Barthel (3 Lowb,c higher
index, 0-100, RCTs) (0.06
higher values are  follow- higher to
better, change up: 8.23
scores and final mean 9 higher)
value) at <6 weeks
months
Activities of daily 50 o000 - - MD 1.52
living (Barthel (1 RCT) Very higher
index, 0-100, follow- lowcd (4.85 lower
higher values are  up: 6 to 7.89
better, change months higher)
score) at =6
months
Balance (Berg 75 o0 - - MD 0.95
balance scale, 0- (2 Moderatee higher
56, higher values RCTs) (1.16 lower
are better, change follow- to 3.06
score and final up: 2 higher)
value) at <6 months
40
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Comme
nts

MID =
3.75
(0.5 x
median
control
SD)

(MID =
1.85
establis
hed
MID)

MID =
1.85
(establis
hed
MID)

MID =
5.7 (0.5
X
median
baseline
SD)
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Outcomes
months

Balance (Berg
balance scale, 0-
56, higher values
are better, change
score) at =6
months
Psychological
distress -
depression
(Aphasic
depression rating
scale, 0-32, lower
values are better,
change score) at
=6 months
Physical function -
upper limb (Fugl-
Meyer
Assessment
Upper Extremity,
0-66, higher
values are better,
change scores
and final values)
at <6 months
Physical function
upper limb (Fugl
Meyer
Assessment, 0-
100, higher values
are better, change
score) at <6
months

Physical function -
upper limb (motor
assessment log
arm use, 0-5,
higher values are
better, change
score) at <6
months

Physical function -
upper limb (motor
assessment log
arm use, 0-5,
higher values are
better, change
score) at =6
months

Stroke rehabilitation:

Ne of
particip
ants
(studies
)

Follow-
up

50

(1 RCT)
follow-
up: 6
months

30

(1 RCT)
follow-
up: 6
months

178

(4
RCTs)
follow-
up:
mean 9
weeks

44

(1 RCT)
follow-
up: 12
weeks

40

(1 RCT)
follow-
up: 10
days

40

(1 RCT)
follow-
up: 1
year

Relati
Certainty ve
of the effect
evidence (95%
(GRADE) CI)

@)
Moderateq

®e00

Lowa

foslestestes
High

ee00 -

Lowsg

e000 -
Very
IOWa,c

e000 -
Very
lowa,c
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Anticipated absolute effects

Risk with in
person
rehabilitation
only

The mean
psychological
distress -
depression at 26
months was 2.3

The mean
physical function
upper limb at <6
months was 5.3

Risk
difference
with
telerehabili
tation

MD 0.65
higher
(0.05 lower
to 1.35
higher)

MD 4.2
higher
(2.32
higher to
6.08
higher)

MD 1.04
higher
(0.83 lower
to 2.92
higher)

MD 5.8
higher
(1.61
higher to
9.99
higher)

MD 0

(0.8 lower
to 0.8
higher)

MD 0.1
lower
(1.3 lower
to1.1
higher)

evidence reviews for telerehabilitation October 2023

Comme
nts

MID =
2.47
(0.5 x
median
baseline
SDs)
MID =
1.3 (0.5
X
median
control
group
SD)

MID =
6.6
establis
hed MID
(10%
scale
range)

MID =
10.0
establis
hed MID
(10%
scale
range)

MID =
0.65
(0.5 x
SD
calculat
ed from
SE of
mean
differenc
e)

MID =
0.97
(0.5 x
SD
calculat
ed from
SE of
mean
differenc
e)



Final
Telerehabilitation

Outcomes
Stroke-specific
measures of
cognition - non-
spatial attention
and working
memory
(Cognitive
linguistic quick
test - attention, O-
215, higher values
are better, change
score) at <6
months
Stroke-specific
measures of
cognition -
memory
(Cognitive
linguistic quick
test - memory, 0-
185, higher values
are better, change
score) at <6
months
Stroke-specific
measures of
cognition -
executive
functions
(Cognitive
linguistic quick
test - executive
function, 0-40,
higher values are
better, change
score) at <6
months
Stroke-specific
Patient-Reported
Outcome
Measures (Stroke
impact scale hand
function, 0-100,
higher values are
better, change
score) at <6
months
Stroke-specific
Patient-Reported
Outcome
Measures (Stroke
impact scale
activities of daily
living, 0-100,

Ne of
particip
ants
(studies
)
Follow-
up

11

(1 RCT)
follow-
up: 10
weeks

11

(1 RCT)
follow-
up: 10
weeks

11

(1 RCT)
follow-
up: 10
weeks

9

(1 RCT)
follow-
up: 5
months

9

(1 RCT)
follow-
up: 5
months

Relati
Certainty ve
of the effect
evidence (95%
(GRADE) CI)

e000 -
Very
|OWc,h

®000 -
Very
|OWc,h

o000 -
Very
lowch

000 -

Lowi

e000 -
Very lowc,
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Anticipated absolute effects

Risk with in
person
rehabilitation
only

The mean
stroke-specific
measures of

cognition - non-
spatial attention

and working
memory at <6
months was
25.5

The mean
stroke-specific
measures of
cognition -
memory at <6
months was
19.3

The mean
stroke-specific
measures of
cognition -
executive
functions at <6

months was 2.9

The mean
stroke-specific
Patient-
Reported
Outcome

Measures at <6

months was 40

The mean
stroke-specific
Patient-
Reported
Outcome

Measures at <6

months was 7

Risk
difference
with
telerehabili
tation

MD 23.1
lower

(50 lower to
3.8 higher)

MD 16.9
lower
(37.61
lower to
3.81
higher)

MD 1.5
lower
(5.18 lower
t0 2.18
higher)

MD 65
lower
(102.42
lower to
27.58
lower)

MD 12.5
lower
(27.69
lower to
2.69
higher)

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Comme
nts

MID =
13.85
(0.5 x
median
control

group
SD)

MID =
11.45
(0.5 x
median
control

group
SDs)

MID =
0.9 (0.5
X
median
control

group
SD)

MID =
16.2
(0.5 x
median
baseline
SD)

MID =
9.5 (0.5
X
median
baseline
SD)
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Ne of Anticipated absolute effects
particip
ants Relati Risk
(studies Certainty ve Risk with in difference
) of the effect person with
Follow- evidence (95% rehabilitation telerehabili Comme
Outcomes up (GRADE) CI) only tation nts
higher values are
better, change
score) at <6
months
Stroke-specific 9 OO0 - The mean MD 7.05 MID =
Patient-Reported (1 RCT)  Very low, stroke-specific lower 7.8 (0.5
Outcome follow- Patient- (19.41 X
Measures (Stroke  up: 5 Reported lower to median
impact scale months Outcome 5.31 baseline
mobility, 0-100, Measures at <6  higher) SDs)
higher values are months was 5.8
better, change
score) at <6
months
Withdrawal due to 24 OO0 Peto 0 per 1,000 80 more MID
adverse events at (1 RCT) Very OR per 1,000 (precisio
<6 months follow- lowe,h,j 7.39 (from 120 n) =
up: 10 (0.15 fewer to Peto OR
days to 290 more); 0.80 —
372.38 1.25.
)
Withdrawal due to 24 eO00 Peto 0 per 1,000 80 more MID
adverse events at (1 RCT) Very OR per 1,000 (precisio
26 months follow- lowe,h,j 7.39 (from 120 n) =
up: 1 (0.15 fewer to Peto OR
year to 290 more); 0.80 —
372.38 1.25.

)

a. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due

to bias arising from the randomisation process, bias due to deviations from the intended

interventions, bias due to missing outcome data and bias in measurement of the outcome)

b. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to a

mixture of bias arising from the randomisation process, bias due to deviations from the intended
interventions and bias in selections of the reported results)
<. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if
the confidence interval crossed both MIDs

4. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to

bias due to deviations from the intended interventions)

e. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to a
mixture of bias arising from the randomisation process and bias due to deviations from the

intended interventions)
. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to bias
in selection of the reported result)

9. Downgraded by 1 increment due to outcome indirectness (scale reported the upper and lower

limb components of the Fugl Meyer assessment rather than just the upper limb scores)

h. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due
to bias arising from the randomisation process, bias due to deviations from the intended
interventions and bias due to missing outcome data)

i. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due
to bias arising from the randomisation process, bias due to missing outcome data and bias in
measurement of the outcome)

43
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Table 5: Clinical evidence summary: telerehabilitation compared to usual care

Ne of

Anticipated absolute

parti Certai effects

cipa nty of

nts the Risk

(stud eviden Relative difference

ies) ce effect with

Follo (GRA (95% Risk with telerehabilit
Outcomes w-up DE) Cl) usual care ation Comments
Activities of daily 61 o0 - The mean MD 4.26 MID = 1.85
living (Barthel (1 O activities of higher (established
index, 0-100, RCT) Lowa daily living at  (1.89 higher  MID)
higher values follo <6 months t0 6.63
are better, final wW-up: was 60.81 higher)
value) at <6 3
months mont

hs
Activities of daily 17 1@ - The mean MD 0.5 MID = 0.86 (0.5
living (Canadian (1 OO activities of higher X median
Occupational RCT) Very daily living at  (1.37 lower baseline SD)
Performance follo  lowp,c <6 months to 2.37
Measure w-up: was 1.88 higher)
performance 10
untrained, 1-10,  week
higher values S
are better, final
value) at <6
months
Activities of daily 17 @) - The mean MD 1.02 MID = 0.97 (0.5
living (Canadian (1 OO activities of higher X median
Occupational RCT) Very daily living at  (1.16 lower baseline SD)
Performance follo lowb,c <6 months to 3.2 higher)
Measure w-up: was 1.67
satisfaction 10
untrained, 1-10,  week
higher values S
are better, final
value) at <6
months
Activities of daily 488 OPD - The mean MD 0 MID = 1.85
living (Barthel (1 O activities of (0.36 lower (established
index, 0-100, RCT) Moder daily living at to 0.36 MID)
higher values follo  atep 26 months higher)
are better, final w-up: was 19.3
value) at 26 6
months mont

hs
Mobility (timed 61 o0 - The mean MD 4.5 MID =10
up and go (1 O mobility at <6 seconds seconds
[seconds], lower RCT) Lowsa months was  lower (established
values are follo 23.997 (6.03 lower MID)
better, final W-up: seconds to 2.97
value) at <6 3 lower)
months mont

hs
Mobility (walking 30 o000 - The mean MD 0.09 MID = 0.2
speed (1 O mobility at <6 meters/seco meters/second
[meters/second], RCT) Very months was  nd lower (chronic stroke
higher values OWa,c 0.01 (0.32 lower
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Outcomes

are better, final
value) at <6
months

Mobility (spanish
version trunk
impairment
scale, 0-16,
higher values
are better, final
value) at <6
months

Balance (Berg
balance scale, 0-
56, higher
values are
better, change
score and final
values) at <6
months

Psychological
distress -
depression
(PHQ-9, 0-27,
lower values are
better, change
score) at <6
months

Psychological
distress -
depression
(Center for
Epidemiological
Studies
Depression
scale, 0-60,
lower values are
better, final
value) at <6
months

Psychological
distress -
depression
(Hospital Anxiety
and Depression
subscale, 0-100,
lower values are
better, final
value) at 26

Ne of
parti
cipa
nts
(stud
ies)
Follo
w-up
follo
w-up:

week

38

(1
RCT)
follo
w-up:

mont
hs

129
@3
RCT

follo
w-up:

mont
hs

17

(1
RCT)
follo
w-up:
10
week

32

“
RCT)

follo
w-up:

week

479
(1
RCT)
follo
w-up:

mont
hs

Certai
nty of
the
eviden
ce
(GRA
DE)

®O0O

Very
lowc,d

®00O
O
Very
lowd,e

©00O

Lowb,c

®0O

Lowe,

oD

Moder
atep

Relative
effect
(95%
Cl)

Anticipated absolute

effects

Risk with
usual care

meters/secon
d

The mean
mobility at <6
months was
9.95

The mean
balance at
<6 months
was 24.2

The mean
psychological
distress -
depression
at <6 months
was -1.63

The mean
psychological
distress -
depression at
<6 months
was 17.9

The mean
psychological
distress -
depression at
=6 months
was 69.1
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Risk
difference
with
telerehabilit
ation

to 0.14
higher)

MD 0.4
lower
(3.13 lower
to 2.33
higher)

MD 1.96
higher

(2.9 lower to
6.82 higher)

MD 0.38
higher
(1.59 lower
to 2.35
higher)

MD 3.9
lower
(9.45 lower
to 1.65
higher)

MD 2.4
higher

(1.2 lower to
6 higher)

Comments

established
MID)

MID = 2.3 (0.5 x
median baseline
SD)

MID =7 (0.5 x
median baseline
SD)

MID = 1.6 (0.5 x
median baseline
SD)

MID = 6.6 (0.5 x
median baseline
SDs)

MID = 10.0 (0.5
X median control
group SD)
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Outcomes
months

Physical function
- upper limb
(Fugl Meyer
Assessment
Upper Extremity,
Late Life
Function and
Disability
Instrument
[different scale
ranges], higher
values are
better, final
values) at <6
months

Physical function
- upper limb
(Late Life
Function and
Disability
Instrument, O-
100, higher
values are
better, final
value) at 26
months

Stroke-specific
Patient-Reported
Outcome
Measures
(Stroke specific
Quality of Life,
49-245, higher
values are
better, final
value) at <6
months

Withdrawal due
to adverse
events at <6
months

Ne of
parti
cipa
nts
(stud
ies)
Follo
w-up

115
(3
RCT

follo
W-up:
mea
n12
week

43
“
RCT)
follo
w-up:

mont
hs

61

(1
RCT)
follo
w-up:

mont
hs

102
(2
RCT
s)

Certai
nty of
the
eviden
ce
(GRA
DE)

®00O
O
Very
|OWc,e,g

®00O

Lowb,c

o0

Lowa

®0O0O

O
Very
lowe,h,i

Relative

effect
(95%
Cl)

RR 5.44
(0.93 to
31.89)

Anticipated absolute

effects

Risk with
usual care

The mean
physical
function -
upper limb at
26 months
was 64.3

The mean
stroke-
specific
Patient-
Reported
Outcome
Measures at
<6 months
was 175.9

18 per 1,000

Risk
difference
with
telerehabilit
ation

SMD 1.04
SD higher
(0.4 lower to
2.47 higher)

MD 7.9
higher
(4.07 lower
to 19.87
higher)

MD 14.6
higher
(11.87 higher
to 17.33
higher)

78 more per
1,000

(1 fewer to
542 more)

Comments

MID = 0.5 SD
(SMD)

MID = 9.6 (0.5 x
median baseline
SDs)

MID = 2.17 (0.5
X median
baseline SDs)

MID (precision)
=RR 0.80 —
1.25.

a. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due
to bias arising from the randomisation process and bias due to deviations from the intended

interventions)

b. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to bias
due to missing outcome data)
<. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if
the confidence interval crossed both MIDs
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Ne of Anticipated absolute
parti Certai effects
cipa nty of
nts the Risk
(stud eviden Relative difference
ies) ce effect with
Follo (GRA (95% Risk with telerehabilit
Outcomes w-up DE) Cl) usual care ation Comments

4. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due
to bias arising from the randomisation process, bias due to deviations from the intended
interventions, bias due to missing outcome data and bias in measurement of the outcome)

e. Downgraded by 1 or 2 increments because heterogeneity, unexplained by subgroup analysis

. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to bias
in measurement of the outcome)

g. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due
to bias arising from the randomisation process, bias due to deviations from the intended
interventions, bias due to missing outcome data, bias in measurement of the outcome and bias in
selection of the reported result)

h. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due
to bias arising from the randomisation process, bias due to deviations from the intended
interventions, bias due to missing outcome data and bias in measurement of the outcome)

i. Downgraded for heterogeneity due to conflicting number of events in different studies (zero
events in one or more studies)

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

1.1.6.2. Combination of telerehabilitation and in person rehabilitation compared to in
person rehabilitation and usual care
Table 6: Clinical evidence summary: combination of telerehabilitation and in person
rehabilitation compared to in person rehabilitation
Anticipated absolute effects
Risk
difference
Certai with
nty of Relat combination

Ne of the ive of

participant eviden effec Risk within telerehabilitat

s ce t person ion and in

(studies) (GRA (95% rehabilitatio person Commen
Outcomes Follow-up  DE) Cl) n only rehabilitation ts
Person/particip 14 o000 - The mean MD 0.02 MID =
ant generic (1 RCT) O person/partici higher 0.03
health-related follow-up: 3 Very pant generic  (0.08 lowerto  (establish
quality of life weeks [owa,p health- 0.12 higher) ed MID)
(EQ-5D, -0.11- related
1, higher quality of life
values are at <6 months
better, final was 0.75
value) at <6
months
Activities of 14 o0 - The mean MD 1.57 MID =
daily living (1 RCT) O activities of higher (1.85
(Barthel index,  follow-up: 3 Lows daily living at  (15.62 lower to  establishe
0-100, higher weeks <6 months 18.76 higher) d MID)
values are was 73.86
better, final
value) at <6
months
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Outcomes

Mobility (timed
up and go
[seconds],
lower values
are better, final
value) at <6
months

Balance (Berg
balance scale,
0-56, higher
values are
better, final
values) at <6
months

Psychological
distress -
depression
(Hamiliton
depression
rating scale, 0-
56, lower
values are
better, final
value) at <6
months

Stroke-specific
measures of
cognition -
non-spatial
attention and
working
memory
(attentive
matrices, scale
range unclear,
higher values
are better, final
value) at <6
months

Stroke-specific
measures of
cognition -
non-spatial
attention and
working

memory (digital

span, scale
range unclear,
higher values
are better, final

Ne of
participant
s

(studies)
Follow-up

14

(1 RCT)
follow-up: 3
weeks

44

(2 RCTs)
follow-up:
mean 8
weeks

100

(2 RCTs)
follow-up:
mean 12

weeks

35

(1 RCT)
follow-up:
16 weeks

35

(1 RCT)
follow-up:
16 weeks

Certai
nty of
the ive
eviden effec
ce t
(GRA  (95%
DE) Cl)

0D -

O
Moder
atep

0D -

Moder
atec

eeD -

Moder
ateq

o000 -
O

Very
lowb,e

e00 -
O

Very
|0Wb,e

Relat

Anticipated absolute effects

Risk with in
person
rehabilitatio
n only

The mean
mobility at <6
months was
22.86

The mean
balance at
<6 months
was 49.0

The mean
psychological
distress -
depression at
<6 months
was 10.2

The mean
stroke-
specific
measures of
cognition -
non-spatial
attention and
working
memory at
<6 months
was 37.7

The mean
stroke-
specific
measures of
cognition -
non-spatial
attention and
working
memory at
<6 months
was 4.3
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Risk
difference
with
combination
of
telerehabilitat
ion and in
person
rehabilitation

MD 12.28
higher

(7.56 lower to
32.12 higher)

MD 0.07 lower
(2.77 lower to
2.63 higher)

MD 0.23 lower
(2.13 lower to
1.67 higher)

MD 5.4 higher
(2.25 lower to
13.05 higher)

MD 0.4 lower
(5.01 lower to

4.21 higher)

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023

Commen
ts

MID =10
seconds
(establish
ed MID)

MID = 3.5
(0.5 x
median
baseline
SD)

(MID =
4.6 (0.5x
median
control

group
SD))

MID =7.3
(0.5 x
median
baseline
SD)

MID = 0.7
(0.5 x
median
baseline
SD)



Final
Telerehabilitation

Anticipated absolute effects

Risk
difference
Certai with
nty of Relat combination

Ne of the ive of

participant eviden effec Risk within telerehabilitat

s ce t person ion and in

(studies) (GRA (95% rehabilitatio person Commen
Outcomes Follow-up  DE) Cl) n only rehabilitation ts
value) at <6
months
Functional 20 OO - The mean MD 2.8 higher MID =
communication (1 RCT) O functional (20.2 lowerto  13.9 (0.5
(communicatio  follow-up: 1 Very communicati  25.8 higher) X median
n activities of months lowb e on at <6 baseline
daily living, months was SD)
scale range 31
unclear, higher
values are
better, final
value) at <6
months

a. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to
bias in measurement of the outcome)

b. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if
the confidence interval crossed both MIDs

<. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to
bias in selection of reported result)

4. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to
a mixture of bias arising from the randomisation process, bias due to missing outcome data
and bias in measurement of the outcome)

e. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias
(due to bias arising from the randomisation process, bias due to deviations from the intended
interventions and bias due to missing outcome data)

Table 7: Clinical evidence summary: combination of telerehabilitation and in person
rehabilitation compared to usual care

Anticipated absolute

effects
Risk
differenc
e with
combinat
ion
Ne of telerehab
participa Relati ilitation
nts Certainty ve and in
(studies) of the effect person
Follow- evidence (95% Risk with rehabilita Commen
Outcomes up (GRADE) CI) usual care tion ts
Person/particip 98 o000 - - MD 0.05 MID =
ant generic (1 RCT) Very higher 0.03
health-related loWa,p (0.05 (establish
quality of life lower to ed MID)
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Anticipated absolute

effects
Risk
differenc
e with
combinat
ion
Ne of telerehab
participa Relati ilitation
nts Certainty ve and in
(studies) of the effect person
Follow- evidence (95% Risk with rehabilita Commen
Outcomes up (GRADE) CI) usual care tion ts
(EQ-5D, -0.11-  follow-up: 0.15
1, higher 3 months higher)
values are
better, change
score) at <6
months
Person/particip 34 o000 - The mean MD 2.88 MID =
ant generic (1 RCT) Lowc person/particip lower 1.72 (0.5
health-related follow-up: ant generic (3.4 lower x median
quality of life 3 months health-related to 2.36 baseline
(EQ-5D-5L, quality of life at lower) SDs)
scale range <6 months
unclear, lower was -1.31
values are
better, change
score) at <6
months
Person/particip 75 o000 - - MD 10.09 MID =10
ant generic (1 RCT) Very lower (0.5 x
health-related follow-up:  loWbd (19.03 median
quality of life 12 lower to baseline
(EQ-5D VAS, months 1.15 SD)
0-100, higher lower)
values are
better, change
scores) at 26
months
Activities of 191 o000 - - SMD 0.08 MID=0.5
daily living (4 RCTs) Very SD lower SD (SMD)
(Barthel Index,  follow-up:  lOWbes (0.57
Functional mean 10 lower to
Independence  weeks 0.41
Measure higher)
[different scale
ranges], higher
values are
better, change
scores) at <6
months
Activities of 49 o000 - The mean MD 1.3 MID = 22
daily living (1 RCT) Lowg activities of lower (establish
(Functional follow-up: daily living at (13.64 ed MID)
Independence 6 months =6 months lower to
Measure, 18- was -14.6 11.04
126, higher higher)
values are

better, change
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Anticipated absolute

effects
Risk
differenc
e with
combinat
ion
Ne of telerehab
participa Relati ilitation
nts Certainty ve and in
(studies) of the effect person
Follow- evidence (95% Risk with rehabilita Commen
Outcomes up (GRADE) CI) usual care tion ts
score) at 26
months
Mobility (timed 34 o000 - The mean MD 8.13 MID=10
up and go (1 RCT) Very mobility (timed lower seconds
[seconds], follow-up:  |0Wbh up and go (15.64 (establish
lower values 3 months [seconds], lower to ed MID)
are better, final lower values 0.62
value) at <6 are better, final lower)
months value) at <6
months was
4.67
Mobility (2 132 o000 - - MD6.15 (MID =
minute walk (2RCTs) Lowa lower 18.8 (0.5
test [meters], follow-up: (18.26 X median
higher values mean 3.5 lower to baseline
are better, months 5.96 SD)
change score higher)
and final value)
at <6 months
Mobility (2 34 o000 - The mean MD 14.29 MID =
minute walk (1 RCT) Very mobility at 26 higher 22.0 (0.5
test [meters], follow-up:  loWap months was (18.29 X median
higher values 7 months 76.35 lower to baseline
are better, final 46.87 SD)
value) at 26 higher)
months
Balance 98 o000 - - MD4.31 MID=
(activities (1 RCT) Lowa higher 15.2 (0.5
specific follow-up: (3.34 X median
balance 3 months lower to baseline
confidence 11.96 SD)
scale, 0-100, higher)
higher values
are better,
change score)
at <6 months
Balance (Berg 44 o000 - The mean MD3.92 MID=6.2
balance scale, (2 RCTs) Very balance at <6  higher (0.5 x
0-56, higher follow-up:  loWbd months was (0.58 median
values are mean 10 23.7 lower to baseline
better, change  weeks 8.41 SD)
score and final higher)
value) at <6
months
Balance (step 75 o0 - - MD0.05 MID=25
test [number of (1 RCT) Moderate; lower (0.5 x
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Anticipated absolute

effects
Risk
differenc
e with
combinat
ion
Ne of telerehab
participa Relati ilitation
nts Certainty ve and in
(studies) of the effect person
Follow- evidence (95% Risk with rehabilita Commen
Outcomes up (GRADE) CI) usual care tion ts
steps], higher follow-up: (0.25 median
values are 12 lower to baseline
better, change  months 0.15 SD)
score) at =6 higher)
months
Balance (Berg 34 o000 - The mean MD 4.19 MID=7.8
balance scale, (1 RCT) Very balance at 26 higher (0.5 x
0-56, higher follow-up:  loWap months was (6.81 median
values are 7 months 39.26 lower to baseline
better, final 15.19 SD)
value) at 26 higher)
months
Psychological 49 o000 - The mean MD 1.27 MID =
distress - (1 RCT) Very psychological higher 1.28 (0.5
depression follow-up:  loWbg distress - (0.18 X median
(Geriatric 3 months depression at  lower to baseline
depression <6 months 2.72 SD))
scale, 0-15, was -1.27 higher)
lower values
are better,
change score)
at <6 months
Psychological 49 o000 - The mean MD1.81 MID=
distress - (1 RCT) Very psychological higher 1.28 (0.5
depression follow-up:  loWng distress - (0.02 X median
(Geriatric 6 months depression at higher to baseline
depression 26 months 3.6 SD)
scale, 0-15, was -1.12 higher)
lower values
are better,
change score)
at 26 months
Physical 83 o0 - - MD 0.04 MID=19
function - (1 RCT) Moderatei lower seconds
upper limb follow-up: (0.22 (establish
(Wolf motor 3 weeks lower to ed MIDs)
function test 0.14
[seconds], higher)
higher values
are better,
change score)
at <6 months
Physical 46 00 - - SMD 0.28 MID =0.5
function - (2 RCTs)  Lows, SD SD (SMD)
upper limb higher
(Action (0.35
Research Arm lower to
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Anticipated absolute

effects
Risk
differenc
e with
combinat
ion
Ne of telerehab
participa Relati ilitation
nts Certainty ve and in
(studies) of the effect person
Follow- evidence (95% Risk with rehabilita Commen
Outcomes up (GRADE) CI) usual care tion ts
Test, Motricity  follow-up: 0.91
Index [different mean 3 higher)
scale ranges], months
higher values
are better, final
values) at <6
months
Physical 83 o0 - - MD0.14 MID=19
function - (1 RCT) Moderatei higher seconds
upper limb follow-up: (0.22 (establish
(Wolf motor 6 months lower to ed MID)
function test 0.5
[seconds], higher)
higher values
are better,
change score)
at 26 months
Physical 34 o000 - The mean MD 14.53 MID =
function - (1 RCT) Very physical higher 12.9 (0.5
upper limb follow-up:  lowab function - (3.32 X median
(Motricity 7 months upper limb at lower to baseline
index, 0-100, =6 months 32.38 SD)
higher values was 61.74 higher)
are better, final
value) at 26
months
Stroke-specific 34 o000 - The mean MD5.51 MID=8.8
measures of (1 RCT) Lown, stroke-specific  higher (0.5 x
cognition - follow-up: measures of (8.38 median
memory 4 months cognition - lower to baseline
(Rivermead memory at<6  19.4 SDs)
behavioural months was higher)
memory test, 86.13
0-100, higher
values are
better, change
score) at <6
months
Stroke-specific 34 OO0 - The mean MD 4.67 MID=8.8
measures of (1 RCT) Very stroke-specific  higher (0.5 x
cognition - follow-up:  lowab measures of (9.34 median
memory 7 months cognition - lower to baseline
(Rivermead memory at 26  18.68 SDs)
behavioural months was higher)
memory test, 88.6
0-100, higher
values are
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Anticipated absolute

effects
Risk
differenc
e with
combinat
ion
Ne of telerehab
participa Relati ilitation
nts Certainty ve and in
(studies) of the effect person
Follow- evidence (95% Risk with rehabilita Commen
Outcomes up (GRADE) CI) usual care tion ts
better, change
score) at 26
months
Functional 62 OPDP - - MD 0.03 MID =
communication (1 RCT) High lower 12.0 (0.5
(communicativ  follow-up: (11.94 x SD
e effectiveness 16 weeks lower to calculated
index, 0-100, 11.88 from SE
higher values higher) of mean
are better, difference
change score) )
at <6 months
Stroke-specific 75 o000 - - MD 0.64 MID=9.9
Patient- (1 RCT) Lowq higher (0.5 x
Reported follow-up: (7.65 median
Outcome 12 lower to baseline
Measure months 8.93 SD)
(Stroke Impact higher)
Scale, 0-100,
higher values
are better,
change score)
at 26 months
Withdrawal 62 ®®0O0O Peto 0 per 1,000 30 more MID
due to adverse (1 RCT) Lowp OR per 1,000 (precision
events at <6 6.94 (50 fewer )= Peto
months (0.14 to 120 OR 0.80 —
to more) k 1.25.
350.54
)
Withdrawal 95 ®O0OO RR 42 per 1,000 1 more MID
due to adverse (1 RCT) Very 1.02 per 1,000 (precision
events at =6 lowb,d (0.15 (35 fewer )=RR
months to to 248 0.80 —
6.95) more) 1.25.

a. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias
(due to bias arising from the randomisation process and bias due to missing outcome data)

b. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if
the confidence interval crossed both MIDs

<. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias
(due to bias arising from the randomisation process, bias due to deviations from the intended
interventions and bias in measurement of the outcome)

4. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias
(due to bias due to missing outcome data and bias in measurement of the outcome)
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Anticipated absolute

effects
Risk
differenc
e with
combinat
ion
Ne of telerehab
participa Relati ilitation
nts Certainty ve and in
(studies) of the effect person
Follow- evidence (95% Risk with rehabilita Commen
Outcomes up (GRADE) CI) usual care tion ts

e. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias
(due to bias arising from the randomisation process, bias due to deviations from the intended
interventions, bias due to missing outcome data and bias in measurement of the outcome)

. Downgraded by 1 or 2 increments because heterogeneity, unexplained by subgroup
analysis

g. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias
(due to bias arising from the randomisation process)

h. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias
(due to bias arising from the randomisation process and bias due to deviations from the
intended interventions)

i. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to
bias due to missing outcome data)

. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to
bias arising from the randomisation process)

k. Absolute effect calculated by risk difference due to zero events in at least one arm of one
study

See Appendix F for full GRADE tables
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1.1.7. Economic evidence

1.1.7.1. Included studies

Two health economic studies with relevant comparisons were included in this review.23 37
The first study?® compared a virtual reality (VR)-based balance recovery telerehabilitation
programme at-home versus in-clinic, with both groups receiving standard rehabilitation. The
second study®” compared a home-based written exercise programme plus a VR-based home
exercise programme to the written exercise programme alone. These are summarised in the
health economic evidence profile below (Table 8) and the health economic evidence tables in
Appendix H.

1.1.7.2. Excluded studies

No relevant health economic studies were excluded due to assessment of limited
applicability or methodological limitations.

See also the health economic study selection flow chart in Appendix C.
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1.1.8. Summary of included economic evidence

Table 8: Health economic evidence profile: Telerehabilitation versus usual care

Llorens Partially
20152 applicable®
(Spain)

Veras Partially
2020°% applicable®
(Canada

)

Potentially
serious
limitations®

Potentially
serious
limitations(®

o Within trial analysis of a single-blind RCT
(n=30) included in the clinical review (same
paper) without any modelled extrapolation

o Cost-effectiveness analysis (health
outcome: Berg Balance scale)

¢ Population: Outpatients who were >6
months post-stroke and had internet
access in their homes.

Comparators:

1. In-person VR balance training conducted
in a clinic plus usual rehabilitation for 8
weeks (n=15). A physical therapist
monitored the performance of the
participant with the system while
assisting other patients.

2. VR-based balance recovery
telerehabilitation program conducted in
the participant’s home plus usual
rehabilitation for 8 weeks (n=15).
Progress was monitored remotely by a
physical therapist once per week.

Follow-up: 12 weeks

o Within-trial analysis (single-blind pilot RCT
(n=51) —NR).

e Comparative cost analysis (no health
outcomes)

¢ Population: Post-stroke adults with mild to
moderate upper limb impairment (score 3-6
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2 vs 1: Saves From clinical
£4570) review (2-
1):)

Balance
(BBS, final
values) at
<6 months:

0.26 (95%
Cl: -2.53 to
3.05)

Total costs (2 NA
vs 1): £400@

Total costs
minus

Results suggest
that home-
based VR
balance
recovery
telerehabilitation
is dominant
(lower costs and
improved
outcomes)
compared to in-
person VR
balance training,
however no
significant
differences were
found between
the groups in
any balance
scale or in the
feedback
questionnaires.

NR

No sensitivity
analyses
undertaken.

Hypothetical
scenario of a
permanent 1-
month
program used
by 40 (as
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Chedoke-McMaster) who were no longer computer opposed to 26)
receiving rehabilitation services. equipment participants
e Comparators: and internet per year was
access (2 vs estimated to
1. Control group (n=25) received a written 1): £163™M have a total
home exercise program during an initial incremental
PT appointment and were asked to cost of £264
perform exercises at least 5 times per per person
week for 30 minutes a day, for 4 weeks. (135 if
There were no additional PT visits. participants do
2. Home-based telerehabilitation (TR) not require
platform (Jintronix system) using virtual computer
reality (VR) plus the written exercise equipment and
program (n=26). Participants were internet
introduced to the system during an initial access).

PT appointment, during which the at-
home exercise program was designed for
the participant. Participant performance
was logged by the TR platform and
monitored off-line by the therapist (total
monitoring time of 75 minutes).

Follow-up: 4 weeks

Abbreviations: BBS= Berg Balance Scale (scale=0-56, higher values are better); ICER= incremental cost-effectiveness ratio; NA= not applicable; NR= not reported; PT=

physiotherapist; QALY= quality-adjusted life years; RCT= randomised controlled trial; VR= virtual reality

(a) QALYs (and cost per QALY gained) were not presented. 2014 Spanish healthcare system may not reflect UK NHS context.

(b) Within-trial analysis based on a single RCT and so only reflects this study and not the wider evidence base identified in the clinical review. 12-week follow-up may not
sufficiently assess the full costs and benefits. References for unit costs (including cost year) were not reported which limits interpretation of results for UK context. No sensitivity
analyses were performed on parameters of uncertainty.

(c) 2014 US dollars ($) converted to UK pounds.?® Cost year was assumed to be 2014 based on year of study submission as this was not reported. Cost components incorporated:
Human resources (time spent on assistance and guidance during the intervention, monitoring of progress, and troubleshooting), round trips to the neurorehabilitation unit, and
instrumentation (laptop, Kinect camera (to record patients’ movements) and Internet access).

(d) Mean difference taken from figure 34 of guideline clinical review.

(e) QALYs (and cost per QALY gained) were not presented. 2015 Canadian perspective may not reflect UK NHS context.

(f) Within-trial analysis based on a single-blind RCT not included in the clinical review and so only reflects this study. 4-week follow-up may not sufficiently assess the full costs and
benefits. References for unit costs were not reported which limits interpretation of results for UK context. No probabilistic sensitivity analyses were performed.
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(9) 2015 Canadian dollars ($) converted to UK pounds.?° Cost components incorporated: VR hardware ( computer, screen, keyboard, mouse, Internet connection, and the Kinect
camera), monthly fees for software rental and internet access, installation and removal of equipment and staff time for physiotherapist (to monitor performance) and VR
technician (to assist with hardware issues).

(h) Costed as such to account for participants already in possession of the necessary computer equipment and internet access at home, but not the Kinetic camera to record their
exercise program.
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1.1.9. Economic model

This area was not prioritised for new cost-effectiveness analysis.

1.1.10. Unit costs

Studies included in the clinical review reported varied resource use (see Table 2 and

Table 3 for details) due to the following factors listed below:

Equipment required: several studies used videoconferencing via platforms such as Zoom
to allow therapists to supervise therapy, which may be cost saving as staff time could be
used more efficiently between appointments and would not require the use of a therapy
room. One study (Grau-Pellicer 2020'%) also assessed a free application (mHealthapp)
that stores and records patient performance for staff to monitor progress off-line, which
could further improve staff time efficiency.

More costly interventions were also reported, including VR programs (Allegue 2022"), in-
home messaging devices (Chumbler 2012°) or interactive games that required touch
screens or tablets (Maresca 201924). A significant resource impact would be incurred for
the NHS in cases where patients do not currently possess the necessary technology to
facilitate telerehabilitation (for example computer equipment or internet access). One of
the economic analyses included in the review?” accounted for this and estimated that
providing computer and internet access increased the cost of a 4-week VR balance
program (Jintronix) by approximately £237 (£400 versus £163 per participant).

Additional resource use required also depended on the use of staff training, educational
or instructional videos, telephone calls and text messages between staff and patients and
monthly program subscription fees.

The frequency and duration of therapy delivered also varied, as sessions ranged from 20-
60 minutes, occurring 2-5 days per week, with interventions lasting between 3 weeks to 3

months. Staff time also varied depending on whether patients required hardware

assistance from a technician.

¢ Additional resource use would be incurred from studies reporting an initial therapy
appointment aimed at designing the telerehabilitation program according to patient need.
Home visits to patients also incurs additional resource use from travel time and therapy

set-up for rehabilitation staff.

Relevant unit costs are provided below to aid consideration of cost effectiveness.

Table 9: Unit costs of healthcare professionals who may be involved in delivering

Telerehabilitation
Cost per working hour®

Resource Hospital Community
Band 5/6/7 Nurse £44/£54/£64 £47/£58/£69
Band 5/6/7

PT/OT/Dietitian

Band 5/6/7 £41/£53/£64 £42/£55/£67
psychologist

Band 3 Clinical support
worker higher level
(physiotherapy) £33 £32

Abbreviations: OT= occupational therapist; PT= physiotherapist
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PSSRU 2021"

PSSRU 20217,
assumed to be the
same as dietitian®
PSSRU 202117

Estimated based on
Agenda for Change
Band 3 salary©
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(a) Note: Costs per working hour include salary, salary oncosts, overheads (management and other non-care
staff costs including administration and estates staff), capital overheads and qualification costs.

(b) Same assumption was used in the NICE chronic pain guideline?®

(c) Band 3 PT not in PSSRU 2021 so salary was assumed to equal Band 3 Mean annual basic pay per FTE for
administration and estates staff, NHS England (PSSRU2021 p.149'7)

1.1.11. Evidence statements
1.1.11.1. Effectiveness/Qualitative
1.1.11.2. Economic

¢ One cost-effectiveness analysis found that a VR-based balance recovery telerehabilitation
programme incurred lower costs (£457 less per participant) compared to the same
program conducted in a clinical setting for adults who had experienced a stroke more than
six months prior. No significant differences were found between the groups in any balance
scale or in the feedback questionnaires. This study was assessed as partially applicable
with potentially seriously limitations.

¢ One comparative cost analysis found that for post-stroke adults with an upper limb
impairment, home-based telerehabilitation platform (Jintronix system) using VR plus the
written exercise programme in incurred higher costs (£400 per participant) compared to a
control group receiving the written exercise programme alone. The additional cost was
reduced (£163 more per participant) for a scenario that assumed participants were in
current possession of the necessary computer equipment and internet access. This study
was assessed as partially applicable with potentially seriously limitations.

1.1.12. The committee’s discussion and interpretation of the evidence

1.1.12.1. The outcomes that matter most

The committee included the following outcomes: person/participant generic health-related
quality of life, carer generic health-related quality of life, activities of daily living, mobility,
balance, psychological distress - depression, physical function - upper limb, stroke specific
measures of cognition, swallow function and ability, functional communication, stroke-specific
Patient-Reported Outcome Measures and withdrawal due to adverse events. All outcomes
were considered equally important for decision making and therefore have all been rated as
critical.

This review updated a published Cochrane review by Laver 2020. Therefore, the outcomes
used in this review are the same as those reported in the Cochrane review with the inclusion
of 4 additional outcomes measures which were agreed by the guideline committee: carer
generic health-related quality of life, swallow function and ability, stroke-specific Patient-
Reported Outcome Measures and withdrawal due to adverse events.

Person/participant health-related quality of life was considered particularly important as a
holistic measure of the impact on the person’s quality of living. Withdrawal due to adverse
events was important to understand if any negative consequences can be attributed to the
intervention and lack of physical supervision (for example: falls) and the committee
acknowledged that these may differ depending on the type of intervention and the focus of
care. Mortality was not considered as it was deemed unlikely to be a direct result of the
treatment and would be included in withdrawal due to adverse events. If mortality was
reported as an adverse event, then this was highlighted to the committee during their
deliberation.
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The committee chose to investigate these outcomes at less than 6 months and greater than
and equal to 6 months, as they considered that there could be a difference in the short term
and long-term effects of the interventions.

The evidence for this question was limited, and in many cases only comprised of one study
per outcome. Some outcomes were not reported in every comparison. No study investigated
the effects of telerehabilitation on carer generic health-related quality of life or swallow
function and ability. The majority of outcomes were reported at less than 6 months and the
most widely reported outcomes were activities of daily living, mobility, balance and physical
function — upper limb.

1.1.12.2. The quality of the evidence

Thirty-one randomised control trial studies were included in the review. Outcomes ranged
from high to very low quality, with the majority being of low and very low quality. This was
mainly due to risk of bias and imprecision.

Risk of bias was mainly due to bias arising from the randomisation process, bias due to
deviations from the intended intervention and bias due to missing outcome data. However, all
reasons for downgrading outcomes for risk of bias were present at least once during the
analysis.

A large number of outcomes were downgraded due to imprecision and uncertainty around
the effect estimate. This was likely due to the included studies comprising of small
populations (study sample sizes ranged from 9 to 536 participants), and that there were
limited studies to meta-analyse to improve the precision in the outcome.

Where meta-analysis was conducted, three outcomes were downgraded for inconsistency
due to heterogeneity. Sensitivity and subgroup analyses generally did not resolve the
heterogeneity due to there being an insufficient number of studies included in the results to
allow for valid subgroups to be formed.

The committee noted that studies took place in a wide range of countries worldwide and no
studies were based in the UK, which may limit applicability to the NHS. These factors
introduced additional uncertainty in the results. The committee took all of these factors into
account when interpreting the evidence.

1.1.12.3. Benefits and harms
Telerehabilitation compared to in person rehabilitation and usual care

Telerehabilitation was compared to in person rehabilitation and usual care. The results
showed that, when compared to in person rehabilitation, there were clinically important
benefits of telerehabilitation for person/participant health-related quality of life at greater than
and equal to 6 months and activities of daily living at less than 6 months. Clinically important
harms were identified in psychological distress - depression, stroke specific measures of
cognition, 2 stroke-specific Patient-Reported Outcome Measures and withdrawal due to
adverse events. There were no clinically important differences seen for activities of daily
living at greater than and equal to 6 months, along with balance and physical function —
upper limb at both follow up time points. One stroke-specific Patient-Reported Outcome
Measure also reported no difference at less than 6 months.

When telerehabilitation was compared to usual care, there were clinically important benefits
of telerehabilitation for activities of daily living, physical function — upper limb and stroke
specific patient reported outcomes at less than 6 months. A clinically important harm was
reported for withdrawal due to adverse events at less than 6 months and no clinically
important differences were seen for activities of daily living at greater than and equal to 6
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months, mobility, balance, psychological distress — depression, and physical function — upper
limb at greater than and equal to 6 months.

The committee discussed the benefit reported for person/participant generic health-related
quality of life at greater than and equal to 6 months as this was highlighted as an important
outcome. They noted that this benefit came from one small study looking at an app-based
speech and language therapy intervention for aphasia. While this was a clinically important
benefit for person/participant generic health-related quality of life they also acknowledged
that the same study reported a harm for physiological distress - depression at greater than
and equal to 6 months. This led them to conclude that, while telerehabilitation interventions
may improve some aspects of quality of life, they could also have a negative impact on
others and further research may be required to investigate this. The committee suggested
that mood should be monitored closely when delivering interventions remotely. Due to the
study population, they noted that this may be particularly important for people with speech
and language difficulties, who may be impacted by the lack of face-to-face interaction or
support.

The committee considered the clinically important harm for withdrawal due to adverse events
that was present in both comparisons. This outcome was reported by 1 study when
compared to in-person rehabilitation and 2 studies when compared to usual care. Both
outcomes were rated very low quality and had small sample sizes. The committee
acknowledged the reasons for withdrawal, which were either due to unrelated medical
complications or mortality. 3 people died in the telerehabilitation group compared to 1 in the
usual care group. Ultimately the committee, agreed that there was insufficient evidence to
draw any conclusions from these results and these events were unlikely to be attributable to
the intervention. Therefore, they did not give this significant weight in their decision making.

The committee discussed the clinically important harms present for stroke specific measures
of cognition. These were reported in one small study examining a combined speech and
language therapy and cognitive rehabilitation intervention. However, the committee were
wary of drawing any conclusions from these findings due to the small sample size of only 11
participants and outcomes of very low quality. There was a similar consensus for the harm
reported in the stroke-specific Patient-Reported Outcome Measures, measured on the stroke
impact scale. The committed noted this data came from 1 study of 9 participants, that took
place during the COVID-19 pandemic and involved several protocol breaches which likely
influenced the results. The committee took this into account when considering these findings.

The committee considered the large number of outcomes that reported no clinically important
differences across both comparisons. In the context of this review, they agreed that these
outcomes should be considered as positive results. They noted this was particularly evident
when compared to in person rehabilitation (which was time matched to the telerehabilitation
group) as they indicate no difference between telerehabilitation and in-person rehabilitation.
This conclusion was echoed by several lay members, who had received telerehabilitation
since the COVID-19 pandemic and reported that the interventions worked equally effectively.
However, they highlighted that they needed greater self-motivation to stay engaged with the
therapy and they missed the in person interaction. They noted that the outcomes where
harms were noted came from small studies where there was very low quality evidence and
so, when balanced against the evidence of equivalent or clinically important benefits in
outcomes, telerehabilitation appeared to be a clinically effective method for supporting
people after stroke.

Combined telerehabilitation compared to in person rehabilitation and usual care

Combination telerehabilitation was compared to in-person rehabilitation and usual care. The
results showed that, when compared to in-person rehabilitation, there was a clinically
important benefit of combined telerehabilitation for person/participant health-related quality of
life at less than 6 months. No clinically important difference was reported in activities of daily
living, balance, psychological distress - depression, 2 stroke specific measures of cognition,
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and functional communication at less than 6 months. A clinically important harm was
reported for mobility at less than 6 months.

When combination telerehabilitation was compared to usual care there were benefits
reported for 2 of the person/participant generic health-related quality of life outcomes at less
than 6 months and physical function — upper limb at more than and equal to 6 months. No
clinically important differences were reported for activities of daily living, mobility, balance,
physical function - upper limb, stroke specific measures of cognition, functional
communication, stroke specific patient-reported reported outcomes and withdrawal due to
adverse events at less than and more than and equal to 6 months. A clinically important
harm was reported for person/participant generic health-related quality of life at more than
and equal to 6 months and psychological distress — depression at less than and more than
and equal to 6 months.

The committee considered the evidence across both comparisons and noted the
improvements in person/participant generic health-related quality of life at less than 6 months
in both, which were based on 3 physiotherapy/occupational therapy-based interventions. The
committee considered this to be a positive finding in favour of telerehabilitation, but they
recognised the small sizes and potential bias due to selective reporting (one study was
unclear in their reporting of EQ-5D) when making their decisions. The committee judged
these benefits against the borderline harm for person/participant health-related quality of life
reported by one study at 12 months. They noted that this was a long follow up time point for
a 6 month intervention and agreed that any changes to person/participant generic health-
related quality of life at that time may not be attributable to the intervention (particularly as
same outcome at the 6 month follow up time point reported the opposite effect). One lay
member suggested that a big benefit of telerehabilitation is not having to leave the home for
therapy sessions, particularly in the sub-acute post stroke period. Getting to appointments,
particularly when relying on public transport, can be unsettling and stressful during this time
and could explain the benefit in person/participant health-related quality of life with
telerehabilitation at the less than 6 months follow up. Additionally, rehabilitation delivered in
the home environment can be tailored to personal goals or functional tasks and allows family
members or careers to join in which may improve overall quality of life.

The committee once again highlighted the clinically important harm present for psychological
distress depression, reported by one study at both follow up time points. They considered
that this study was a family-based telephone intervention focused on psychoeducation,
family functioning and functional independence and compared to standard medical follow up.
The committee were therefore surprised by the negative finding but noted that baseline
values for depression were very low and fell within the non-depressed range, which may
explain the lack of efficacy for this outcome. However, the committee still agreed that
psychological distress and the wellbeing of the stroke survivor should be closely monitored
throughout the delivery of telerehabilitation interventions. This was reiterated by one
committee member who highlighted that increases in stress and depression were notable
during the COVID-19 pandemic when a number of services switched from face to face to
fully remote delivery.

The committee concluded that overall, the results were positive and appeared to display a
benefit or equal effect of telerehabilitation and combined telerehabilitation when compared to
in person rehabilitation or usual care. While several harms were present the committee
agreed that generally these were based on small studies with high risk of bias and therefore
their applicability was limited.

Several committee members agreed that these findings are generally in line with what they
see in current practice. They suggest that a number of services are already being delivered
via the telephone or teleconferencing since the COVID-19 pandemic and are having
comparable effects to usual care.
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The committee agreed that there did not appear to be any additional benefit of combination
telerehabilitation over telerehabilitation delivered alone, although direct comparison of the 2
types of telerehabilitation was beyond the scope of this review. The committee therefore
decided to make one recommendation for both types of telerehabilitation and agreed that it
could be delivered independently or in conjunction with face to face rehabilitation depending
on clinical justification.

1.1.12.4. Cost effectiveness and resource use

Two economic evaluations with relevant comparisons were included in this review, both of
which assessed virtual reality (VR) programs. The first study was a cost-effectiveness
analysis that compared a VR-based balance recovery telerehabilitation program at-home
versus in-clinic, with both groups receiving standard rehabilitation. The results found that the
clinic-based virtual reality program incurred higher costs (£457 more per patient) compared
to home-based virtual reality telerehabilitation, with no significant differences were found
between the groups in any balance scale or in the feedback questionnaires. The study was
assessed as partially applicable as QALYs (and cost per QALY gained) were not presented,
as well as the analysis having the perspective of the 2014 Spanish healthcare system, which
may not reflect the current UK NHS context. Potentially serious limitations were identified, as
the study was a within-trial analysis based on a single RCT and so only reflects this study
and not the wider evidence base identified in the clinical review. The 12-week time horizon
may also not sufficiently assess the full costs and benefits, and references for unit costs
(including cost year) were not reported which limits interpretation of results for UK context.
Finally, no sensitivity analyses were performed on parameters of uncertainty.

The second study was a comparative cost analysis based on a single-blind pilot RCT, that
compared a control group who received a written exercise program to home-based
telerehabilitation platform (Jintronix system) using VR plus the written exercise program. The
results found that the total costs were higher for the home-based telerehabilitation VR
program (£400 more per patient) compared to the control group. This incremental cost fell
(£163 more per patient) when a scenario was applied that assumed participants already
were in possession of the necessary computer equipment and internet access at home, but
not the Kinetic camera to record their exercise program.

An additional hypothetical scenario was considered, where the total costs from the pilot 4-
week program were extrapolated to one year in order to estimate the cost of a fully
operational permanent program. Considering there were 4 complete sets of equipment
available, and that each set of equipment could be used by 10 patients per year, allowing
one week for the equipment to be switched between patients, it was assumed that the fully
operational programme would be used by 40 patients per year. The results for this scenario
estimated the incremental cost of a permanent 1-month program used to be £264 per person
(or £135 if participants do not require computer equipment and internet access). This study
was considered to be partially applicable as no health outcomes were reported (including no
QALYs or cost per QALY gained) and the 2015 Canadian societal perspective may not
reflect a UK NHS context. Potentially serious limitations included how this was a within-trial
analysis based on a single-blind RCT not included in the clinical review and so the results
only reflected this study. The 4-week follow-up may not sufficiently assess the full costs and
references for unit costs were not reported which limits interpretation of results for UK
context. No probabilistic sensitivity analyses were performed either.

In addition to published economic studies, relevant unit costs were presented to the
committee to aid consideration of cost effectiveness of telerehabilitation. In the clinical
review, combination telerehabilitation interventions required additional resource use
compared to usual care alone, related to staff time and equipment, while interventions
consisting of telerehabilitation alone could potentially incur less resource use if compared to
usual care provided in both inpatient and outpatient rehabilitation settings.
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Studies included in the clinical review reported varied resource use, which was largely
attributable to equipment requirements, as several studies used videoconferencing via
platforms such as Zoom to allow therapists to supervise therapy, which may be cost saving
as staff time could be used more efficiently between appointments and would not require the
use of a therapy room. One study also assessed a free application that stores and records
patient performance for staff to monitor progress off-line, which could further improve staff
time efficiency. More costly interventions were also reported, including VR programs, in-
home messaging devices or interactive games that required touch screens or tablets. The
frequency and duration of therapy delivered also varied, with sessions ranging from 20-60
minutes, occurring 2-5 days per week for between 3 weeks and 3 months. Staff time
requirements were also dependent on whether an initial therapy appointment was needed to
design the program according to patient need or if patients required hardware assistance
from a technician. Studies also mentioned resource use such as staff training, educational or
instructional videos, telephone calls and text messages between staff and patients and
monthly program subscription fees as part of the intervention, with interventions including
home visits to patients incurring additional costs from travel time and therapy set-up for
rehabilitation staff.

Committee members’ personal experience was that the use of telerehabilitation services
varies across current practice and in some rural areas telerehabilitation is the main option for
people to access rehabilitation and that platforms such as Zoom are frequently used for
check-ups. Following the results of the clinical review, the committee acknowledged that the
evidence was limited and that none of the studies were based in the UK, however clinically
important benefits were seen for telerehabilitation both when compared to usual care and
when combined with usual care and compared to in-person rehabilitation and usual care for
activities of daily living, physical function — upper limb.

The committee felt that the economic evidence was limited as it focused on VR programs
when videoconferencing interventions are more commonly used in current practice and are
also considered to incur cost-savings from increasing staff-time efficiency and reducing the
demand for therapy rooms. In addition, a significant resource impact would be incurred for
the NHS in cases where patients do not currently possess the necessary technology to
facilitate telerehabilitation.

Concerns were raised towards what proportion of the population would be eligible for
telerehabilitation as some people may lack confidence in engaging with technology while
those with more severe cases of stroke may have difficulty in concentrating over a screen for
extended periods of time. One benefit of telerehabilitation noted however was that it can
serve individuals who have logistical difficulties with attending in-person rehabilitation (for
example they live in a rural area or require carer assistance) or find it daunting to use public
transportation. Providing telerehabilitation could therefore result in better quality of life for
those who have no alternative access to rehabilitation services. This also has the potential to
lower resource use in instances where the NHS is funding transportation to access
rehabilitation.

Considering the limited economic and clinical evidence, the committee made a ‘consider’
recommendation for telerehabilitation services as an alternative or adjunct to face-to-face
therapy if this aligns with patient goals and in agreement between the patient and
therapist/clinician.

1.1.12.5. Other factors the committee took into account

The committee were unable to make recommendations for individual therapy types as the
results were pooled together in the analyses. They noted that physiotherapy interventions
and occupational therapy interventions in particular appeared to be effective, but less
evidence was available for the other therapy types. The committee therefore considered all
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forms of therapy could be considered for telerehabilitation as long as individual needs,
preferences, and impairments are taken into account.

The committee highlighted a number of barriers to telerehabilitation that should be
considered during the assessment of suitability for these programmes. One issue was
surrounding ‘digital poverty’ whereby, people are unable to engage in online rehabilitation
either due to lack of knowledge, availability of the technology or location (living in remote
locations where signal is an issue). The committee also highlighted that specific populations
may face increased challenges in using information technologies, for example, people with
cognitive, visual or other impairments.

The committee discussed issues surrounding implementation of telerehabilitation and
specifically queried if formal training would be required for all clinicians. Several committee
members suggested that telerehabilitation is already current practice for a number of
services and formal training was not required. However, others suggested that some form of
competency based training should be carried out. In the absence of any evidence on this
point, and uncertainty about the availability of recognised training, the committee were
unable to come to an agreement on whether specialist training for telerehabilitation
interventions would be needed. This may depend on the therapy or type of intervention
delivered, along with the information technology being used.

The impact of telerehabilitation on carers was not captured in the clinical evidence. Although,
several studies examined stroke survivor and carer dyads, these studies did not report any
carer generic health-related quality of life measures - which was the only carer specific
outcome measure included in the protocol. The committee agreed that it was important to
highlight the impact that these interventions could have on carers. For example,
telerehabilitation could lead to increased carer burden due to them needing to physically
assist with the rehabilitation or be responsible for the setting up of any equipment. However,
on the contrary, one lay member noted that it may ease the pressure on carers if they do not
need to travel to face to face appointments. Therefore, carers needs and preferences should
also be taken into account when prescribing telerehabilitation interventions.

Several lay members highlighted the importance of having an open communication channel
between the therapist and stroke survivor during telerehabilitation to limit social isolation and
to maintain motivation and engagement with therapy. They specified that telerehabilitation
interventions must involve a two-way communication channel whereby the stroke survivor
can feedback to the clinician (as specified in the inclusion criteria for clinical evidence). This
could be through the use of video conferencing, the telephone or other form of information
technology device depending on the needs and preferences of the person.

1.1.13. Recommendations supported by this evidence review

This evidence review supports recommendations 1.3.1 to 1.3.3 and the recommendation for
research on the impact of telerehabilitation on cognition and mood in Appendix K.
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Appendices

Appendix A Review protocols

A.1 Review protocol for the clinical and cost
effectiveness of telerehabilitation

ID

Field

Content
number

1. | Review title In people after stroke, what is the clinical and cost
effectiveness of telerehabilitation compared with
standard rehabilitation and as an adjunct to standard
rehabilitation?

2. | Review question 3.3 In people after stroke, what is the clinical and
cost effectiveness of telerehabilitation compared with
standard rehabilitation and as an adjunct to standard
rehabilitation?

3. | Objective To assess the clinical and cost-effectiveness of
telerehabilitation for people after stroke.

4. Searches

Key paper:

Laver, KE et al. (2020). Telerehabilitation services
for stroke. Cochrane Database of Systematic
Reviews. 1. DOI:
10.1002/14651858.CD010255.pub3.

Final search date: June 2019

The following databases (from inception) will be
searched:

e Cochrane Central Register of Controlled Trials
(CENTRAL)

¢ Cochrane Database of Systematic Reviews
(CDSR)

e Embase

e MEDLINE

¢ Epistemonikas
e CINAHL

e AMED

Searches will be restricted by:
¢ English language studies

e Human studies

Other searches:

e Inclusion lists of systematic reviews
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The searches may be re-run 6 weeks before the final
committee meeting and further studies retrieved for
inclusion if relevant.

The full search strategies will be published in the
final review.

Medline search strategy to be quality assured using
the PRESS evidence-based checklist (see methods
chapter for full details).

Condition or domain being
studied

Adults and young people (16 or older) after a stroke

Population

Inclusion:

e Adults (age 216 years) who have had a first or
recurrent stroke

Exclusion:
e Children (age <16 years)
e People who had a transient ischaemic attack

Intervention

¢ Telerehabilitation (the delivery of rehabilitation
services via information and communication
technologies.

Clinically this includes rehabilitation services that
include, intervention, supervision, education,
consultation and counselling.

e Combination of telerehabilitation and in person
rehabilitation

Comparator

¢ In person rehabilitation only
e Usual care

Types of study to be included

e Systematic reviews of randomised controlled
trials

¢ Randomised controlled trials

e Crossover studies (for people after chronic stroke
only)

If no randomised controlled trial data are available,
non-randomised data will be considered.
3. Prospective and retrospective cohort studies
4. Case control studies (if no other evidence
identified)

Published NMAs and IPDs will be considered for
inclusion.

10.

Other exclusion criteria

¢ Non-English language studies.
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e Crossover RCTs (for people with acute/subacute
stroke)

¢ Non comparative cohort studies
e Before and after studies

e Conference abstracts will be excluded as it is
expected there will be sufficient full text published
studies available.

11. | Context People after a stroke. This may include people in an
acute (<7 days), subacute (7 days — 6 months) or
chronic (>6 months) time horizon.

12. | Primary outcomes (critical All outcomes are considered equally important for

outcomes) decision making and therefore have all been rated

as critical:

At the following time periods:
e <6 months

e =6 months

If multiple outcomes are reported before or after
these time periods then the latest time period that is
<6 months or >6 months will be extracted and used
in the analysis.

¢ Person/participant generic health-related quality
of life (continuous outcomes will be prioritised
[validated measures])

o EQ-5D
SF-6D
SF-36
SF-12
Other measures (AQOL, HUI, 15D, QWB)

e Carer generic health-related quality of life
(continuous outcomes will be prioritised
[validated measures])

o EQ-5D
SF-6D
SF-36
SF-12

Other utility measures (AQOL, HUI, 15D,
QWB)

o Activities of daily living (continuous outcomes will
be prioritised)
Barthel Index
National Institutes of Health Stroke Scale
Orpington Prognostic Scale
Canadian Occupational Performance Measure
Extended activities of daily living
o Mobility
o Timed Up and Go test
o Walking speed
o Functional ambulation category

O O O O

O O O O

O O O O
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e Balance
o Berg Balance Scale

¢ Psychological distress - Depression (continuous
outcomes will be prioritised)

o Hospital Anxiety and Depression scale -
depression subscales

o Patient Health Questionnaire (PHQ-9)

e Physical function — upper limb (continuous
outcomes will be prioritised)

Action Research Arm Test

Fugl-Meyer assessment

Wolf Motor Function Test

Modified Ashworth Scale

Rivermead motor Assessment Scale
Muscle Power Assessment (MRC scale)
Berg Balance Scale

Box and blocks test

9 hole peg test

Motor Activity Log

Functional Independence Measure — Motor
subscale

o Motricity Index scale
o Motor Assessment Scale

O 0O o 0o 0o o 0O 0o o o o

o Stroke-specific measures of cognition
(continuous outcomes prioritised)

o Non-spatial attention and working memory

—  Attention Rating and Monitoring
Scale

—  Cognitive Failures Questionnaire

—  Any other subjective measures (for
example: Rating Scale of Attentional
Behaviour, Moss Attention Rating Scale)

—  Objective measures (including:
Integrated Visual Auditory Continuous
Performance Test-Scale Attention
Quotient, Trail Making A and B, The
Paced Auditory Serial Attention Test,
Colour Word Interference Test/Stroop
Test, Wechsler Adult Intelligence Scales,
Digit Span subtest, Arithmetic subtest,
Letter-Number sequencing subtest,
Wechsler spatial span subtest, The
California Verbal Learning Test,
Cancellation tests, other objective
measures)

o Spatial attention

—  Catherine Bergego Scale

—  Behavioural inattention test

—  Kessler Foundation Neglect
Assessment Process

—  Everyday Neglect Questionnaire
—  Any other subjective measures
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o O O O O

o

o

o

—  Objective measures (including:
target cancellation, line bisection, the
behavioural summary score from the
Behavioural Inattention Test, other
objective measures)

Memory
—  Everyday Memory Questionnaire
—  Any other subjective measures (for
example: Memory Assessment Clinics
Questionnaire, Internal and External
Memory Aids Questionnaires)
—  Objective measures (including
Rivermead Behavioural Memory Test,
Wechsler Memory Scale, Cambridge
Test for Prospective Memory, Doors and
People Memory test, other objective
measures)

Executive functions

—  Dysexecutive
Questionnaire/Dysexecutive
Questionnaire-revised version
(DEX/DEX-R)

— Any other subjective measures

—  Objective measures (including
Hayling Test, Brixton Test, Tower of
Hanoi/London, Wisconsin Card Sorting
Test, Subtests of the Behavioural
Assessment of Dysexecutive Syndrome,
other objective measures)

e Swallow function and ability (continuous
outcome)

Functional Oral Intake Scale
Dysphagia Severity Rating Scale
Eating Assessment Tool

Mann Assessment of Swallow Ability
Standardised Swallowing Assessment

e Functional communication (continuous outcomes
will be prioritised)

Aachen Aphasia Test, spoken communication
domain score

Amsterdam-Nijmegen Everyday Language
Test (ANELT)

Therapy Outcome Measures (TOMs) aphasia
activity scale

e Stroke-specific Patient-Reported Outcome
Measures (continuous outcomes will be

prioritised)

o Stroke-Specific Quality of Life (SS-QOL)

o Stroke Impact Scale (SIS)

o Stroke-specific Sickness Impact Profile (SA-
SIP30)

o Satisfaction with International Classification of
Functioning, Disability and Health — Stroke
(SATIS-Stroke)

o Neuro-QOL
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o PROMIS-10
o Withdrawal due to adverse events

14.

Data extraction (selection
and coding)

EndNote will be used for reference management,
sifting, citations and bibliographies. All references
identified by the searches and from other sources
will be screened for inclusion.

All references identified by the searches and from
other sources will be uploaded into EPPI reviewer
and de-duplicated.

10% of the abstracts will be reviewed by two
reviewers, with any disagreements resolved by
discussion or, if necessary, a third independent
reviewer.

The full text of potentially eligible studies will be
retrieved and will be assessed in line with the criteria
outlined above.

A standardised form will be used to extract data from
studies (see Developing NICE guidelines: the
manual section 6.4).

10% of all evidence reviews are quality assured by a
senior research fellow. This includes checking:

e papers were included /excluded appropriately

a sample of the data extractions

e correct methods are used to synthesise data

a sample of the risk of bias assessments

Disagreements between the review authors over the
risk of bias in particular studies will be resolved by
discussion, with involvement of a third review author
where necessary.

15.

Risk of bias (quality)
assessment

Risk of bias will be assessed using the appropriate
checklist as described in Developing NICE
guidelines: the manual.

o Systematic reviews: Risk of Bias in Systematic
Reviews (ROBIS)

¢ Randomised Controlled Trial: Cochrane RoB (2.0)

¢ Non randomised study, including cohort studies:
Cochrane ROBINS-I

e Case control study: CASP case control checklist

16.

Strategy for data synthesis

¢ Pairwise meta-analyses will be performed using
Cochrane Review Manager (RevMan5). Fixed-
effects (Mantel-Haenszel) techniques will be used
to calculate risk ratios for the binary outcomes
where possible. Continuous outcomes will be
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analysed using an inverse variance method for
pooling weighted mean differences.

Heterogeneity between the studies in effect
measures will be assessed using the |? statistic
and visually inspected. An I? value greater than
50% will be considered indicative of substantial
heterogeneity. Sensitivity analyses will be
conducted based on pre-specified subgroups
using stratified meta-analysis to explore the
heterogeneity in effect estimates. If this does not
explain the heterogeneity, the results will be
presented pooled using random-effects.

e GRADEpro will be used to assess the quality of
evidence for each outcome, taking into account
individual study quality and the meta-analysis
results. The 4 main quality elements (risk of bias,
indirectness, inconsistency and imprecision) will be
appraised for each outcome. Publication bias is
tested for when there are more than 5 studies for
an outcome.

The risk of bias across all available evidence was
evaluated for each outcome using an adaptation of
the ‘Grading of Recommendations Assessment,
Development and Evaluation (GRADE) toolbox’
developed by the international GRADE working
group http://www.gradeworkinggroup.org/

o Where meta-analysis is not possible, data will be
presented and quality assessed individually per
outcome.

e WinBUGS will be used for network meta-analysis,
if possible given the data identified.

17. | Analysis of sub-groups Subgroups that will be investigated if heterogeneity

is present:

Time after stroke at the start of the trial
e Hyperacute <72 hours

e Acute 72 hours — 7 days

e Subacute 7 days — 6 months

e Chronic >6 months

Severity (as stated by category or as measured by
NIHSS scale):

Mild (or NIHSS 1-5)
Moderate (or NIHSS 5-14)
Severe (or NIHSS 15-24)
Very severe (or NIHSS >25)

Minutes/hours of intervention per day:
e <45 minutes

e >45 minutes to 1 hour

e >1-2 hours
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e >2-4 hours
e >4 hours

Number of days of treatment per week:
e <5 days a week

o 5 days a week

e 6 days a week

e 7 days a week

Focus of care:

e Upper limb

e Lower limb

e Swallow

e Cognition

e Communication
¢ Mood

e Pain

o Fatigue

¢ Functional independency (Return to work, return
to driving ect.)

e Mixed (including multidisciplinary packages of
care)

Mode of delivery:

e Telephone

¢ Videoconferencing
o Virtual reality

Mode of feedback:
¢ Real time communication
‘Store and forward

date

18. | Type and method of review Intervention
O Diagnostic
O Prognostic
O Qualitative
O Epidemiologic
O Service Delivery
O Other (please specify)
19. | Language English
20. | Country England
21. | Anticipated or actual start 24/02/2021
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22. | Anticipated completion date 14/12/2022
23. | Stage of review at time of this | Raview stage Started Completed
submission

Preliminary searches | [~ [
Piloting of the study [ [
selection process
Formal screening of r [
search results
against eligibility
criteria
Data extraction ] o
Risk of bias (quality) ] [
assessment
Data analysis ] [

24. | Named contact 5a. Named contact
National Guideline Centre
5b Named contact e-mail
StrokeRehabUpdate@nice.nhs.uk
5e Organisational affiliation of the review
National Institute for Health and Care Excellence
(NICE) and National Guideline Centre

25. | Review team members From the National Guideline Centre:

Bernard Higgins (Guideline lead)

George Wood (Senior systematic reviewer)
Madelaine Zucker (Systematic reviewer)
Kate Lovibond (Health economics lead)
Claire Sloan (Health economist)

Joseph Runicles (Information specialist)
Nancy Pursey (Senior project manager)

26. | Funding sources/sponsor This systematic review is being completed by the
National Guideline Centre which receives funding
from NICE.

27. | Conflicts of interest

All guideline committee members and anyone who
has direct input into NICE guidelines (including the
evidence review team and expert witnesses) must
declare any potential conflicts of interest in line with
NICE's code of practice for declaring and dealing
with conflicts of interest. Any relevant interests, or
changes to interests, will also be declared publicly at
the start of each guideline committee meeting.
Before each meeting, any potential conflicts of
interest will be considered by the guideline
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committee Chair and a senior member of the
development team. Any decisions to exclude a
person from all or part of a meeting will be
documented. Any changes to a member's
declaration of interests will be recorded in the
minutes of the meeting. Declarations of interests will
be published with the final guideline.

28.

Collaborators

Development of this systematic review will be
overseen by an advisory committee who will use the
review to inform the development of evidence-based
recommendations in line with section 3 of
Developing NICE guidelines: the manual. Members
of the guideline committee are available on the NICE
website:
https://www.nice.org.uk/guidance/indevelopment/gid-
ng10175

29.

Other registration details

N/A

30.

Reference/URL for published
protocol

N/A

31.

Dissemination plans

NICE may use a range of different methods to raise
awareness of the guideline. These include standard
approaches such as:

¢ notifying registered stakeholders of publication

¢ publicising the guideline through NICE's newsletter
and alerts

e issuing a press release or briefing as appropriate,
posting news articles on the NICE website, using
social media channels, and publicising the
guideline within NICE.

32.

Keywords

Adults; Intervention; Outpatient; Rehabilitation; Self
care; Self management; Stroke

33.

Details of existing review of
same topic by same authors

N/A

34.

Current review status

Ongoing

O |

Completed but not published

X

Completed and published

O

Completed, published and being
updated

O Discontinued

35..

Additional information

N/A

36.

Details of final publication

www.nice.org.uk
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A.2 Health economic review protocol

Review
question

Objectives

Search
criteria

Search
strategy

Review
strategy

All questions — health economic evidence

To identify health economic studies relevant to any of the review questions.

e Populations, interventions and comparators must be as specified in the clinical
review protocol above.

o Studies must be of a relevant health economic study design (cost—utility analysis,
cost-effectiveness analysis, cost—benefit analysis, cost—consequences analysis,
comparative cost analysis).

o Studies must not be a letter, editorial or commentary, or a review of health
economic evaluations. (Recent reviews will be ordered although not reviewed. The
bibliographies will be checked for relevant studies, which will then be ordered.)

o Unpublished reports will not be considered unless submitted as part of a call for
evidence.

o Studies must be in English.

A health economic study search will be undertaken using population-specific terms
and a health economic study filter — see appendix B below.

Databases searched:

o Centre for Reviews and Dissemination NHS Economic Evaluations Database (NHS
EED) - all years (closed to new records April 2015)

e Centre for Reviews and Dissemination Health Technology Assessment database —
all years (closed to new records March 2018)

¢ International HTA database (INAHTA) — all years
e Medline and Embase — from 2014 (due to NHS EED closure)

Studies not meeting any of the search criteria above will be excluded. Studies
published before 2006 (including those included in the previous guideline), abstract-
only studies and studies from non-OECD countries or the USA will also be excluded.

Each remaining study will be assessed for applicability and methodological limitations
using the NICE economic evaluation checklist which can be found in appendix H of
Developing NICE guidelines: the manual (2014).2

Studies published in 2006 or later that were included in the previous guideline will be
reassessed for inclusion and may be included or selectively excluded based on their
relevance to the questions covered in this update and whether more applicable
evidence is also identified.

Inclusion and exclusion criteria

o If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’ then it will
be included in the guideline. A health economic evidence table will be completed
and it will be included in the health economic evidence profile.

o If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’ then it
will usually be excluded from the guideline. If it is excluded then a health economic
evidence table will not be completed and it will not be included in the health
economic evidence profile.

o If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’ or
both then there is discretion over whether it should be included.

Where there is discretion

The health economist will make a decision based on the relative applicability and
quality of the available evidence for that question, in discussion with the guideline
committee if required. The ultimate aim is to include health economic studies that are
helpful for decision-making in the context of the guideline and the current NHS
setting. If several studies are considered of sufficiently high applicability and
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methodological quality that they could all be included, then the health economist, in
discussion with the committee if required, may decide to include only the most
applicable studies and to selectively exclude the remaining studies. All studies
excluded on the basis of applicability or methodological limitations will be listed with
explanation in the excluded health economic studies appendix below.

The health economist will be guided by the following hierarchies.
Setting:
o UK NHS (most applicable).

e OECD countries with predominantly public health insurance systems (for example,
France, Germany, Sweden).

e OECD countries with predominantly private health insurance systems (for example,
Switzerland).

o Studies set in non-OECD countries or in the USA will be excluded before being
assessed for applicability and methodological limitations.

Health economic study type:

o Cost-utility analysis (most applicable).

o Other type of full economic evaluation (cost—benefit analysis, cost-effectiveness
analysis, cost—consequences analysis).

o Comparative cost analysis.

¢ Non-comparative cost analyses including cost-of-illness studies will be excluded
before being assessed for applicability and methodological limitations.

Year of analysis:
e The more recent the study, the more applicable it will be.

o Studies published in 2006 or later (including any such studies included in the
previous guideline) but that depend on unit costs and resource data entirely or
predominantly from before 2006 will be rated as ‘Not applicable’.

e Studies published before 2006 (including any such studies included in the previous
guideline) will be excluded before being assessed for applicability and
methodological limitations.

Quality and relevance of effectiveness data used in the health economic analysis:

e The more closely the clinical effectiveness data used in the health economic
analysis match with the outcomes of the studies included in the clinical review the
more useful the analysis will be for decision-making in the guideline.
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Appendix B Literature search strategies

Clinical search literature search strategy

Searches were constructed using a PICO framework where population (P) terms were
combined with Intervention (1) and in some cases Comparison (C) terms. Outcomes (O) are
rarely used in search strategies as these concepts may not be indexed or described in the
title or abstract and are therefore difficult to retrieve. Search filters were applied to the search

where appropriate.

Table 10: Database parameters, filters and limits applied

Database
Medline (OVID)

Embase (OVID)

The Cochrane Library (Wiley)

Epistemonikos (The
Epistemonikos Foundation)

AMED, Allied and
Complementary Medicine
(OVID)

Current Nursing and Allied
Health Literature - CINAHL
(EBSCO)

Dates searched
1946 — 08 January 2023

1974 — 08 January 2023

Cochrane Reviews to 2023
Issue 1 of 12

CENTRAL to 2023 Issue 1 of
12

Inception — 08 January 2023

Inception — 08 January 2023

Inception — 08 January 2023
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Search filter used

Randomised controlled trials
Systematic review studies
Observational studies

Exclusions (animal studies,
letters, comments, editorials,
case studies/reports)

English language
Randomised controlled trials
Systematic review studies
Observational studies

Exclusions (animal studies,
letters, comments, editorials,
case studies/reports,
conference abstracts)

English language

Exclusions (clinical trials,
conference abstracts)

Exclusions (Cochrane reviews)
English language
Exclusions (animal studies,

letters, comments, case
reports)

English language
Human

Exclusions (Medline records)

English Language
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Medline (Ovid) search terms

1. exp Stroke/

2. Stroke Rehabilitation/

3. exp Cerebral Hemorrhage/

4, (stroke or strokes or cva or poststroke* or apoplexy or "cerebrovascular
accident").ti,ab.

5. ((cerebro* or brain or brainstem or cerebral*) adj3 (infarct* or accident*)).ti,ab.

6. "brain attack*".ti,ab.

7. or/1-6

8. letter/

9. editorial/

10. news/

11. exp historical article/

12. Anecdotes as Topic/

13. comment/

14. case report/

15. (letter or comment™).ti.

16. or/8-15

17. randomized controlled trial/ or random®.ti,ab.

18. 16 not 17

19. animals/ not humans/

20. exp Animals, Laboratory/

21. exp Animal Experimentation/

22. exp Models, Animal/

23. exp Rodentia/

24. (rat or rats or mouse or mice or rodent*).ti.

25. or/18-24

26. 7 not 25

27. limit 26 to English language

28. telemedicine/ or telemetry/ or telerehabilitation/ or exp videoconferencing/ or
telecommunications/ or computer communication networks/ or remote consultation/ or
exp telephone/ or electronic mail/ or exp internet/ or computer-assisted instruction/ or
exp computers, handheld/ or social networking/ or text messaging/ or computer/ or exp
microcomputer/ or minicomputer/ or mobile application/

29. (telemetr* or telerehab® or tele rehab* or telehealth* or tele health* or ehealth or e
health or telemed* or tele med* or telehomecare or tele homecare or telecoach* or tele
coach* or telecommunication* or tele communication* or videoconferenc* or video
conferenc* or videoconsultation* or video consultation* or telestroke or tele stroke or
teleconferenc® or tele conferenc* or teleconsultati* or tele consultati* or telecare or tele
care or telecaring or tele caring or teleeducation* or tele education* or teleneurorehab*
or tele neurorehab* or telemonitor* or tele monitor*).ti,ab,kf.

30. (telespeech or tele speech or teleOT or tele OT or telepractic* or tele practic* or
teletherap™ or tele therap™ or tele supervis® or telesupervis® or telementor* or tele
mentor*).ti,ab,kf.

31. ((remote* or distance* or distant) adj4 (rehab* or therap* or treatment* or physio* or
communicat® or consultation* or care or caring or specialist* or consultant* or monitor*
or technolog* or counsel*)).ti,ab kf.

32. ((web* or internet* or virtual* or remote™ or wireless* or mobile or video* or computer*
or online or on line or digital*) adj4 (rehab* or therap* or treatment* or physio* or
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communicat® or consultation* or care or caring or specialist* or consultant* or monitor*
or technolog* or counsel*)).ti,ab,kf.

33. ((web* or internet* or virtual* or remote* or wireless* or mobile* or video* or computer*®
or online or on line or comput* or device* or app or apps or phone* or elearn* or e
learn* or email* or e mail* or facetime or face time or forum* or ipad* or iphone* or
android or palm pilot* or personal digital assistant* or skype* or smartphone* or smart
phone* or cellphone* or cell phone* or social media or social network* or sms or text
messag® or twitter or tweet* or wiki* or youtube* or zoom or microsoft teams or photo*
or telephone* or tiktok) adj4 (rehab* or therap® or treatment* or communication* or
consult* or care or specialist* or monitor* or educat® or counsel* or train* or asses* or
educat* or decision making)).ti,ab,kf.

34. (mhealth or m health or mobile health or erehab* or e rehab*).ti,ab,kf.

35. or/28-34

36. 27 and 35

37. Epidemiologic studies/

38. Observational study/

39. exp Cohort studies/

40. (cohort adj (study or studies or analys™ or data)).ti,ab.

41. ((follow up or observational or uncontrolled or non randomi#ed or epidemiologic*) adj
(study or studies or data)).ti,ab.

42, ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort* or data)).ti,ab.

43, Controlled Before-After Studies/

44, Historically Controlled Study/

45, Interrupted Time Series Analysis/

46. (before adj2 after adj2 (study or studies or data)).ti,ab.

47. exp case control studies/

48. case control*.ti,ab.

49. Cross-sectional studies/

50. (cross sectional and (study or studies or review or analys* or cohort* or data)).ti,ab.

51. or/37-50

52. randomized controlled trial.pt.

53. controlled clinical trial.pt.

54. randomi#ed.ti,ab.

55. placebo.ab.

56. randomly.ti,ab.

57. Clinical Trials as topic.sh.

58. trial.ti.

59. or/52-58

60. Meta-Analysis/

61. exp Meta-Analysis as Topic/

62. (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.

63. ((systematic* or evidence*) adj3 (review™ or overview*)).ti,ab.

64. (reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.

65. (search strategy or search criteria or systematic search or study selection or data
extraction).ab.

66. (search* adj4 literature).ab.
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67. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or
psycinfo or cinahl or science citation index or bids or cancerlit).ab.

68. cochrane.jw.

69. ((multiple treatment* or indirect or mixed) adj2 comparison®).ti,ab.

70. or/60-69

71. 36 and (51 or 59 or 70)

Embase (Ovid) search terms

1. exp Cerebrovascular accident/

2. exp Brain infarction/

3. Stroke Rehabilitation/

4, (stroke or strokes or cva or poststroke* or apoplexy or "cerebrovascular
accident").ti,ab.

5. ((cerebro* or brain or brainstem or cerebral*) adj3 (infarct* or accident*)).ti,ab.

6. "brain attack*".ti,ab.

7. Intracerebral hemorrhage/

8. or/1-7

9. letter.pt. or letter/

10. note.pt.

11. editorial.pt.

12. case report/ or case study/

13. (letter or comment™).ti.

14. (conference abstract or conference paper).pt.

15. or/9-14

16. randomized controlled trial/ or random*.ti,ab.

17. 15 not 16

18. animal/ not human/

19. nonhuman/

20. exp Animal Experiment/

21. exp Experimental Animal/

22. animal model/

23. exp Rodent/

24, (rat or rats or mouse or mice).ti.

25. or/17-24

26. 8 not 25

27. limit 26 to English language

28. *telehealth/ or *telemedicine/ or *telenursing/ or exp *telemetry/ or *telephone/ or
*telecommunication/ or *teleconsultation/ or *telephone interview/ or
*videoconferencing/ or *videorecording/ or *e mail/ or *text messaging/ or *internet/ or
*wireless communication/ or *mobile application/ or exp *mobile phone/ or *tablet/ or
*computer/ or *computer system/ or *microcomputer/ or *minicomputer/ or *personal
computer/ or *personal digital assistant/ or *telerehabilitation/ or *text messaging/ or
*social network/

29. (telemetr” or telerehab™ or tele rehab* or telehealth* or tele health* or ehealth or e
health or telemed* or tele med* or telehomecare or tele homecare or telecoach* or tele
coach* or telecommunication* or tele communication* or videoconferenc* or video
conferenc* or videoconsultation* or video consultation* or telestroke or tele stroke or
teleconferenc* or tele conferenc* or teleconsultati* or tele consultati* or telecare or tele
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care or telecaring or tele caring or teleeducation™ or tele education* or teleneurorehab*
or tele neurorehab* or telemonitor* or tele monitor*).ti,ab,kf.

30. (telespeech or tele speech or teleOT or tele OT or telepractic* or tele practic* or
teletherap* or tele therap™ or tele supervis* or telesupervis* or telementor* or tele
mentor*).ti,ab,kf.

31. ((remote* or distance* or distant) adj4 (rehab* or therap* or treatment* or physio* or
communicat* or consultation® or care or caring or specialist* or consultant* or monitor*
or technolog* or counsel*)).ti,ab, kf.

32. ((web™ or internet* or virtual* or remote* or wireless* or mobile or video* or computer®
or online or on line or digital*) adj4 (rehab* or therap* or treatment* or physio* or
communicat® or consultation* or care or caring or specialist* or consultant* or monitor*
or technolog* or counsel*)).ti,ab,kf.

33. ((web* or internet* or virtual* or remote™ or wireless* or mobile* or video* or computer*
or online or on line or comput* or device* or app or apps or phone* or elearn* or e
learn* or email* or e mail* or facetime or face time or forum* or ipad* or iphone* or
android or palm pilot* or personal digital assistant* or skype* or smartphone* or smart
phone* or cellphone* or cell phone* or social media or social network* or sms or text
messag”* or twitter or tweet* or wiki* or youtube* or zoom or microsoft teams or photo*
or telephone* or tiktok) adj4 (rehab* or therap* or treatment* or communication* or
consult* or care or specialist* or monitor* or educat® or counsel* or train* or asses* or
educat* or decision making)).ti,ab,kf.

34. (mhealth or m health or mobile health or erehab* or e rehab*).ti,ab,kf.

35. or/28-34

36. 27 and 35

37. Clinical study/

38. Observational study/

39. family study/

40. longitudinal study/

41. retrospective study/

42, prospective study/

43, cohort analysis/

44, follow-up/

45, cohort* ti,ab.

46. 44 and 45

47. (cohort adj (study or studies or analys™ or data)).ti,ab.

48. ((follow up or observational or uncontrolled or non randomi#ed or epidemiologic*) adj
(study or studies or data)).ti,ab.

49. ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort* or data)).ti,ab.

50. (before adj2 after adj2 (study or studies or data)).ti,ab.

51. exp case control study/

52. case control*.ti,ab.

53. cross-sectional study/

54. (cross sectional and (study or studies or review or analys* or cohort* or data)).ti,ab.

55. or/37-43,46-54

56. random®.ti,ab.

57. factorial®.ti,ab.

58. (crossover* or cross over*).ti,ab.

59. ((doubl* or singl*) adj blind*).ti,ab.
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60. (assign* or allocat* or volunteer* or placebo*).ti,ab.

61. crossover procedure/

62. single blind procedure/

63. randomized controlled trial/

64. double blind procedure/

65. or/56-64

66. systematic review/

67. meta-analysis/

68. (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.

69. ((systematic* or evidence*) adj3 (review™ or overview*)).ti,ab.

70. (reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.

71. (search strategy or search criteria or systematic search or study selection or data
extraction).ab.

72. (search* adj4 literature).ab.

73. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or
psycinfo or cinahl or science citation index or bids or cancerlit).ab.

74. cochrane.jw.

75. ((multiple treatment® or indirect or mixed) adj2 comparison®).ti,ab.

76. or/66-75

77. 36 and (55 or 65 or 76)

Cochrane Library (Wiley) search terms

#1. MeSH descriptor: [Stroke] explode all trees

#2. MeSH descriptor: [Stroke Rehabilitation] explode all trees

#3. MeSH descriptor: [Cerebral Hemorrhage] explode all trees

#4. (stroke or strokes or cva or poststroke* or apoplexy or "cerebrovascular accident"):ti,ab
#5. ((cerebro* or brain or brainstem or cerebral*) near/3 (infarct* or accident)):ti,ab
H#6. brain attack*:ti,ab

#7. (or #1-#6)

#8. conference:pt or (clinicaltrials or trialsearch):so

#9. #7 not #8

#10. MeSH descriptor: [Telemedicine] explode all trees

#11. MeSH descriptor: [Telemetry] explode all trees

#12. MeSH descriptor: [Telerehabilitation] explode all trees

#13. MeSH descriptor: [Videoconferencing] explode all trees

#14. MeSH descriptor: [Telecommunications] explode all trees

#15. MeSH descriptor: [Computer Communication Networks] explode all trees
#16. MeSH descriptor: [Remote Consultation] explode all trees

#17. MeSH descriptor: [Telephone] explode all trees

#18. MeSH descriptor: [Electronic Mail] explode all trees

#19. MeSH descriptor: [Internet] explode all trees

#20. MeSH descriptor: [Computer-Assisted Instruction] explode all trees

#21. MeSH descriptor: [Computers, Handheld] explode all trees

#22. MeSH descriptor: [Social Networking] explode all trees
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#23. MeSH descriptor: [Text Messaging] explode all trees

#24. MeSH descriptor: [Computers] explode all trees

#25. MeSH descriptor: [Microcomputers] explode all trees

#26. MeSH descriptor: [Mobile Applications] explode all trees

#27. (telemetr* or telerehab® or tele rehab* or telehealth* or tele health* or ehealth or e
health or telemed* or tele med* or telehomecare or tele homecare or telecoach* or tele
coach* or telecommunication® or tele communication* or videoconferenc* or video
conferenc* or videoconsultation* or video consultation* or telestroke or tele stroke or
teleconferenc* or tele conferenc* or teleconsultati* or tele consultati* or telecare or tele
care or telecaring or tele caring or teleeducation* or tele education* or teleneurorehab*
or tele neurorehab* or telemonitor* or tele monitor*):ti,ab

#28. (telespeech or tele speech or teleOT or tele OT or telepractic* or tele practic* or
teletherap™ or tele therap* or tele supervis® or telesupervis® or telementor* or tele
mentor*):ti,ab

#29. ((remote* or distance* or distant) near/4 (rehab* or therap* or treatment* or physio* or
communicat* or consultation® or care or caring or specialist* or consultant* or monitor*
or technolog*® or counsel*)):ti,ab

#30. (mhealth or m health or mobile health or erehab* or e rehab*):ti,ab

#31. (or #10-#30)

#32. #9 and #31

CINAHL search terms

S1. MW Stroke or MH Cerebral Hemorrhage

S2. stroke* or cva or poststroke* or apoplexy or "cerebrovascular accident”

S3. (cerebro* OR brain OR brainstem OR cerebral*) AND (infarct* OR accident*)

sS4, "brain attack*"

S5. S1or S2 or S3 or S4

S6. (MM "Telehealth") OR (MM "Telerehabilitation") OR (MM "Telemedicine")

S7. (MH "Mobile Applications")

S8. (MM "Videoconferencing")

S9. (MH "Mobile Applications")

s10. (MM "Internet")

S11. (MM "Email")

S12. (MM "Computers, Hand-Held")

S13. telemetr* or telerehab* or tele rehab* or telehealth* or tele health* or ehealth or e
health or telemed* or tele med* or telehomecare or tele homecare or telecoach* or tele
coach® or telecommunication® or tele communication* or videoconferenc* or video
conferenc* or videoconsultation* or video consultation® or telestroke or tele stroke or
teleconferenc* or tele conferenc* or teleconsultati* or tele consultati* or telecare or tele
care or telecaring or tele caring or teleeducation™ or tele education

S14. ((web* or internet* or virtual* or remote* or wireless* or mobile or video* or computer*
or online or on line or digital*) N2 (rehab* or therap* or treatment* or physio* or
communicat* or consultation® or care or caring or specialist* or consultant* or monitor*
or technolog* or counsel*))

S15. mhealth or m health or mobile health or erehab* or e rehab*

Si6. ((web* or internet* or virtual* or remote* or wireless* or mobile* or video* or computer*®
or online or on line or comput* or device* or app or apps or phone* or elearn* or e
learn* or email* or e mail* or facetime or face time or forum* or ipad* or iphone* or
android or palm pilot* or personal digital assistant* or skype* or smartphone* or smart
phone* or cellphone* or cell phone* or social media or social network* or sms or text
messag”* or twitter or tweet* or wiki* or youtube* or zoom))

Stroke reha
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S17. S5 0r S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16

s1s. S5 and S17
AMED search terms

1. exp Stroke/

2. exp Cerebral Hemorrhage/

3. (stroke or strokes or cva or poststroke* or apoplexy or "cerebrovascular
accident").ti,ab.

4. ((cerebro* or brain or brainstem or cerebral*) adj3 (infarct* or accident*)).ti,ab.

5. "brain attack*".ti,ab.

6. or/1-5

7. case report/

8. (letter or comment*).ti.

9. or/7-8

10. randomized controlled trials/ or random™*.ti,ab.

11. 9 not 10

12. animals/ not humans/

13. (rat or rats or mouse or mice or rodent*).ti.

14. or/11-13

15. 6 not 14

16. Telemedicine/ or telecommunications/ or telephone/ or internet/ or computer assisted
instruction/ or microcomputers/

17. (telemetr* or telerehab* or tele rehab* or telehealth* or tele health* or ehealth or e
health or telemed* or tele med* or telehomecare or tele homecare or telecoach” or tele
coach® or telecommunication® or tele communication* or videoconferenc* or video
conferenc* or videoconsultation* or video consultation* or telestroke or tele stroke or
teleconferenc* or tele conferenc* or teleconsultati* or tele consultati* or telecare or tele
care or telecaring or tele caring or teleeducation™ or tele education* or teleneurorehab*
or tele neurorehab™ or telemonitor* or tele monitor*).ti,ab.

18. (telespeech or tele speech or teleOT or tele OT or telepractic* or tele practic* or
teletherap* or tele therap* or tele supervis* or telesupervis* or telementor* or tele
mentor*).ti,ab.

19. ((remote* or distance* or distant) adj4 (rehab* or therap* or treatment* or physio* or
communicat* or consultation® or care or caring or specialist* or consultant* or monitor*
or technolog* or counsel*)).ti,ab.

20. ((web* or internet* or virtual* or remote™ or wireless* or mobile or video* or computer*
or online or on line or digital*) adj4 (rehab* or therap* or treatment* or physio* or
communicat® or consultation* or care or caring or specialist* or consultant* or monitor*
or technolog* or counsel*)).ti,ab.

21. ((web* or internet* or virtual* or remote* or wireless* or mobile* or video* or computer*®
or online or on line or comput* or device* or app or apps or phone* or elearn* or e
learn* or email* or e mail* or facetime or face time or forum* or ipad* or iphone* or
android or palm pilot* or personal digital assistant* or skype* or smartphone* or smart
phone* or cellphone* or cell phone* or social media or social network* or sms or text
messag® or twitter or tweet* or wiki* or youtube* or zoom or microsoft teams or photo*
or telephone* or tiktok) adj4 (rehab* or therap*® or treatment* or communication* or
consult* or care or specialist* or monitor* or educat® or counsel* or train* or asses* or
educat* or decision making)).ti,ab.

22. (mhealth or m health or mobile health or erehab* or e rehab*).ti,ab.

23. or/16-22

24. 15 and 23
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25.

| limit 24 to English language

Epistemonikos search terms

1.

(title:((title: (telemetr* OR telerehab* OR tele rehab* OR telehealth* OR tele health* OR
ehealth OR e health OR telemed* OR tele med* OR telehomecare OR tele homecare
OR telecoach* OR tele coach* OR telecommunication* OR tele communication* OR
videoconferenc* OR video conferenc* OR videoconsultation* OR video consultation*
OR telestroke OR tele stroke OR teleconferenc* OR tele conferenc* OR teleconsultati*
OR tele consultati* OR telecare OR tele care OR telecaring OR tele caring OR
teleeducation* OR tele education* OR teleneurorehab* OR tele neurorehab* OR
telemonitor* OR tele monitor*) OR abstract:(telemetr* OR telerehab* OR tele rehab*
OR telehealth* OR tele health* OR ehealth OR e health OR telemed* OR tele med* OR
telehomecare OR tele homecare OR telecoach* OR tele coach* OR
telecommunication* OR tele communication* OR videoconferenc* OR video conferenc*®
OR videoconsultation* OR video consultation* OR telestroke OR tele stroke OR
teleconferenc* OR tele conferenc* OR teleconsultati* OR tele consultati* OR telecare
OR tele care OR telecaring OR tele caring OR teleeducation* OR tele education* OR
teleneurorehab* OR tele neurorehab* OR telemonitor* OR tele monitor*)) OR
(title:(telespeech OR tele speech OR teleOT OR tele OT OR telepractic* OR tele
practic* OR teletherap* OR tele therap* OR tele supervis* OR telesupervis* OR
telementor* OR tele mentor*) OR abstract:(telespeech OR tele speech OR teleOT OR
tele OT OR telepractic* OR tele practic* OR teletherap* OR tele therap* OR tele
supervis* OR telesupervis* OR telementor* OR tele mentor*))) OR
abstract:((title:(telemetr* OR telerehab* OR tele rehab* OR telehealth* OR tele health*
OR ehealth OR e health OR telemed* OR tele med* OR telehomecare OR tele
homecare OR telecoach* OR tele coach* OR telecommunication* OR tele
communication* OR videoconferenc* OR video conferenc* OR videoconsultation* OR
video consultation* OR telestroke OR tele stroke OR teleconferenc* OR tele
conferenc* OR teleconsultati* OR tele consultati* OR telecare OR tele care OR
telecaring OR tele caring OR teleeducation* OR tele education* OR teleneurorehab*
OR tele neurorehab* OR telemonitor* OR tele monitor*) OR abstract:(telemetr* OR
telerehab* OR tele rehab* OR telehealth* OR tele health* OR ehealth OR e health OR
telemed* OR tele med* OR telehomecare OR tele homecare OR telecoach* OR tele
coach* OR telecommunication* OR tele communication* OR videoconferenc* OR video
conferenc* OR videoconsultation* OR video consultation* OR telestroke OR tele stroke
OR teleconferenc* OR tele conferenc* OR teleconsultati* OR tele consultati* OR
telecare OR tele care OR telecaring OR tele caring OR teleeducation* OR tele
education* OR teleneurorehab* OR tele neurorehab* OR telemonitor* OR tele
monitor*)) OR (title:(telespeech OR tele speech OR teleOT OR tele OT OR telepractic*
OR tele practic* OR teletherap* OR tele therap* OR tele supervis* OR telesupervis*
OR telementor* OR tele mentor*) OR abstract:(telespeech OR tele speech OR teleOT
OR tele OT OR telepractic* OR tele practic* OR teletherap* OR tele therap* OR tele
supervis* OR telesupervis* OR telementor* OR tele mentor*)))) AND (title:((title:(Stroke
OR strokes OR cva OR poststroke* OR apoplexy OR "cerebrovascular accident” OR
"brain attack") OR abstract:(Stroke OR strokes OR cva OR poststroke* OR apoplexy
OR "cerebrovascular accident" OR "brain attack")) AND (title:((cerebro* OR brain OR
brainstem OR cerebral*) AND (infarct* OR accident*)) OR abstract:((cerebro* OR brain
OR brainstem OR cerebral*) AND (infarct* OR accident*)))) OR abstract:((title:(Stroke
OR strokes OR cva OR poststroke* OR apoplexy OR "cerebrovascular accident" OR
"brain attack") OR abstract:(Stroke OR strokes OR cva OR poststroke* OR apoplexy
OR "cerebrovascular accident" OR "brain attack")) AND (title:((cerebro* OR brain OR
brainstem OR cerebral*) AND (infarct* OR accident*)) OR abstract:((cerebro* OR brain
OR brainstem OR cerebral*) AND (infarct* OR accident*)))))

B.2

Health Economics literature search strategy

Health economic evidence was identified by conducting searches using terms for a broad
Stroke Rehabilitation population. The following databases were searched: NHS Economic
Evaluation Database (NHS EED - this ceased to be updated after 315t March 2015), Health
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Technology Assessment database (HTA - this ceased to be updated from 31st March 2018)
and The International Network of Agencies for Health Technology Assessment (INAHTA).
Searches for recent evidence were run on Medline and Embase from 2014 onwards for
health economics, and all years for quality-of-life studies. Additional searches were run in

CINAHL and Psyclnfo looking for health economic evidence.

Table 2: Database parameters, filters and limits applied

Database Dates searched

Medline (OVID) Health Economics
1 January 2014 — 08 January
2023

Quality of Life
1946 — 08 January 2023

Embase (OVID) Health Economics

1 January 2014 — 08 January
2023

Quality of Life
1974 — 08 January 2023

NHS Economic Evaluation Inception —31st March 2015
Database (NHS EED)

(Centre for Research and

Dissemination - CRD)

Health Technology Inception — 315t March 2018
Assessment Database (HTA)

(Centre for Research and

Dissemination — CRD)

The International Network of Inception - 08 January 2023

Agencies for Health
Technology Assessment

(INAHTA)

PsycINFO (OVID) 1 January 2014 — 08 January
2023

Current Nursing and Allied 1 January 2014 — 08 January

Health Literature - CINAHL 2023

(EBSCO)
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Search filters and limits
applied

Health economics studies
Quality of life studies

Exclusions (animal studies,
letters, comments, editorials,
case studies/reports,)

English language

Health economics studies
Quality of life studies

Exclusions (animal studies,
letters, comments, editorials,
case studies/reports,
conference abstracts)

English language

English language

Health economics studies

Exclusions (animal studies,
letters, case reports)

Human

English language
Health economics studies

Exclusions (Medline records,
animal studies, letters,
editorials, comments, theses)
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Database

Dates searched

Medline (Ovid) search terms

Search filters and limits
applied

Human

English language

1 exp Stroke/

2. exp Cerebral Hemorrhage/

3. (stroke or strokes or cva or poststroke* or apoplexy or "cerebrovascular
accident").ti,ab.

4. ((cerebro* or brain or brainstem or cerebral*) adj3 (infarct* or accident*)).ti,ab.

S. "brain attack*".ti,ab.

6. or/1-5

7. letter/

8. editorial/

9. news/

10. exp historical article/

11 Anecdotes as Topic/

12. comment/

13. case report/

14. (letter or comment*).ti.

15. or/7-14

16. randomized controlled trial/ or random™*.ti,ab.

17. 15 not 16

18. animals/ not humans/

19. exp Animals, Laboratory/

20. exp Animal Experimentation/

21. exp Models, Animal/

22. exp Rodentia/

23. (rat or rats or mouse or mice or rodent*).ti.

24. or/17-23

25. 6 not 24

26. Economics/

27. Value of life/

28. exp "Costs and Cost Analysis"/

29. exp Economics, Hospital/

30. exp Economics, Medical/

31. Economics, Nursing/

32. Economics, Pharmaceutical/

33. exp "Fees and Charges"/
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34. exp Budgets/

35. budget*.ti,ab.

36. cost* ti.

37. (economic* or pharmaco?economic*).ti.

38. (price* or pricing*).ti,ab.

39. (cost* adj2 (effective™ or utilit* or benefit* or minimi* or unit* or estimat* or
variable*)).ab.

40. (financ* or fee or fees).ti,ab.

41. (value adj2 (money or monetary)).ti,ab.

42. or/26-41

43. quality-adjusted life years/

44. sickness impact profile/

45. (quality adj2 (wellbeing or well being)).ti,ab.

46. sickness impact profile.ti,ab.

47. disability adjusted life.ti,ab.

48. (qal* or gtime* or qwb* or daly*).ti,ab.

49. (euroqol* or eq5d* or eq 5*).ti,ab.

50. (gol* or hql* or hqol* or h gol* or hrqol* or hr qol*).ti,ab.

51 (health utility* or utility score* or disutilit* or utility value*).ti,ab.

2. (hui or hui1 or hui2 or hui3).ti,ab.

53. (health* year* equivalent* or hye or hyes).ti,ab.

4. discrete choice*.ti,ab.

55. rosser.ti,ab.

>6. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.

7. (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab.

>8. (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.

59. (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.

60. (sf8* or sf 8" or short form 8* or shortform 8* or shortform8¥).ti,ab.

61. (sf6™ or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.

62. or/43-61

63. 25 and 42

64. 25 and 62

65. limit 63 to English language

66. limit 64 to English language

Embase (Ovid) search terms

1. exp Cerebrovascular accident/

2. exp Brain infarction/

3. (stroke or strokes or cva or poststroke* or apoplexy or "cerebrovascular
accident").ti,ab.

4. ((cerebro* or brain or brainstem or cerebral*) adj3 (infarct* or accident™)).ti,ab.
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3. "brain attack*".ti,ab.
6. Intracerebral hemorrhage/
7. or/1-6
8. letter.pt. or letter/
9. note.pt.
10. editorial.pt.
11. case report/ or case study/
12. (letter or comment*).ti.
13. or/8-12
14. randomized controlled trial/ or random*.ti,ab.
15. 13 not 14
16. animal/ not human/
17. nonhuman/
18. exp Animal Experiment/
19. exp Experimental Animal/
20. animal model/
21. exp Rodent/
22. (rat or rats or mouse or mice).ti.
23. or/15-22
24. 7 not 23
25. health economics/
26. exp economic evaluation/
27. exp health care cost/
28. exp fee/
29. budget/
30. funding/
31. budget*.ti,ab.
32. cost™ i.
33. (economic* or pharmaco?economic*).ti.
34. (price* or pricing*).ti,ab.
(cost* adj2 (effective™ or utilit* or benefit* or minimi* or unit* or estimat* or
35. variable*)).ab.
36. (financ* or fee or fees).ti,ab.
37. (value adj2 (money or monetary)).ti,ab.
38. or/25-37
39. quality adjusted life year/
40. "quality of life index"/
41. short form 12/ or short form 20/ or short form 36/ or short form 8/
42. sickness impact profile/
43. (quality adj2 (wellbeing or well being)).ti,ab.
44. sickness impact profile.ti,ab.
45. disability adjusted life.ti,ab.
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46. (qal* or gtime* or qwb* or daly*).ti,ab.

47. (euroqol* or eq5d* or eq 5*).ti,ab.

48. (gol* or hql* or hgol* or h gol* or hrqol* or hr qol*).ti,ab.

49. (health utility* or utility score* or disutilit* or utility value*).ti,ab.

50. (hui or hui1 or hui2 or hui3).ti,ab.

o1 (health* year* equivalent* or hye or hyes).ti,ab.

52. discrete choice* ti,ab.

53. rosser.ti,ab.

54. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
55. (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab.
56. (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.

57. (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
58. (sf8* or sf 8 or short form 8* or shortform 8* or shortform8¥).ti,ab.

59. (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.

60. or/39-59

61. limit 24 to English language

62. 38 and 61

63. 60 and 61

NHS EED and HTA (CRD) search terms

#1. MeSH DESCRIPTOR Stroke EXPLODE ALL TREES
#2. MeSH DESCRIPTOR Cerebral Hemorrhage EXPLODE ALL TREES
#3. (stroke* or cva or poststroke* or apoplexy or "cerebrovascular accident")
#4. (((cerebro™ or brain or brainstem or cerebral*) adj3 (infarct* or accident*)))
#5. ("brain attack*")
#6. #1 OR #2 OR #3 OR #4 OR #5
INAHTA search terms
1. (brain attack*) OR (((cerebro* or brain or brainstem or cerebral*) and (infarct* or

accident*))) OR ((stroke or strokes or cva or poststroke* or apoplexy or

"cerebrovascular accident")) OR ("Cerebral Hemorrhage"[mhe]) OR ("Stroke"[mhe])

CINAHL search terms

1. MH "Economics+"

MH "Financial Management+"

MH "Financial Support+"

MH "Financing, Organized+"

MH "Business+"

S2 OR S3 0or S4 OR S5

S1 not S6

MH "Health Resource Allocation"

MH "Health Resource Utilization"

S8 OR S9

P I R Bl Rl

= | O

S7 OR S10
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(cost or costs or economic* or pharmacoeconomic* or price* or pricing*) OR AB (cost

12. or costs or economic* or pharmacoeconomic* or price* or pricing*)

13. S11 OR S12

14. PT editorial

15. PT letter

16. PT commentary

17. S14 or S15 or S16

18. S13 NOT S17

19. MH "Animal Studies"

20. (ZT "doctoral dissertation") or (ZT "masters thesis")

21. S18 NOT (S19 OR S20)

22, PY 2014-

23. S21 AND S22

24, MW Stroke or MH Cerebral Hemorrhage

25. stroke™ or cva or poststroke* or apoplexy or "cerebrovascular accident”
26. (cerebro* OR brain OR brainstem OR cerebral*) AND (infarct* OR accident*)
27. "brain attack™"

28. S24 OR S25 OR S26 OR S27

29. S23 AND S28

PsycINFO search terms

1.

exp Stroke/

exp Cerebral hemorrhage/

(stroke or strokes or cva or poststroke* or apoplexy or "cerebrovascular
accident").ti,ab.

4. ((cerebro* or brain or brainstem or cerebral*) adj3 (infarct* or accident*)).ti,ab.
S. "brain attack*".ti,ab.

6. Cerebrovascular accidents/

7. exp Brain damage/

8. (brain adj2 injur*).i.

9. or/1-8

10. Letter/

1. Case report/

12. exp Rodents/

13. or/10-12

14. 9 not 13

15. limit 14 to (human and english language)
16. First posting.ps.

17. 15 and 16

18. 15 0r 17

19 "costs and cost analysis"/

20. "Cost Containment"/

21. (economic adj2 evaluation$).ti,ab.
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22. (economic adj2 analy$).ti,ab.
23. (economic adj2 (study or studies)).ti,ab.
24. (cost adj2 evaluation$).ti,ab.
25. (cost adj2 analy$).ti,ab.
26. (cost adj2 (study or studies)).ti,ab.
27. (cost adj2 effective$).ti,ab.
28. (cost adj2 benefit$).ti,ab.
29. (cost adj2 utili$).ti,ab.
30. (cost adj2 minimi$).ti,ab.
31. (cost adj2 consequence$).ti,ab.
32. (cost adj2 comparison$).ti,ab.
33. (cost adj2 identificat$).ti,ab.
34. (pharmacoeconomic$ or pharmaco-economic$).ti,ab.
35. or/19-34
(0003-4819 or 0003-9926 or 0959-8146 or 0098-7484 or 0140-6736 or 0028-4793 or
36. 1469-493X).is.
37. 35 not 36
38. 18 and 37
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Appendix C Effectiveness evidence study selection

Figure 1: Flow chart of clinical study selection for the review of telerehabilitation

Records identified through database searching Additional records identified through other sources
n = 13766 n=0

Total records imported Records removed as duplicates
n = 13766 n = 4845

Records screened in 1st sift Records excluded

: n = 8579
S:rieggg on title and abstract A b Duplicate

- 8573 : Exclude

Records excluded
n = 309
- 1:Not a peer-reviewed publication
- 16 : Full text paper not available
- 11 : Review article but not a
systematic review
- 19 : Population not relevant to this
review protocol
- 1:Secondary publication of an
included study that does not provide
any additional relevant information
- 29 : Systematic review used as source
Records screened in 2nd sift of primary studies
Screening on full text - 4:Data not reported in an
n = 342 extractable format or a format that
can be analysed
- 2:Study not reported in English
- 18 : No relevant outcomes reported
- 82 : Study design not relevant to this
review protocol
- 66 : Conference abstract
- 50 : Study does not contain an
intervention relevant to this review
protocol
- 10 : Comparator in study does not match
that specified in this review
protocol

Records included in review
n=33
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Appendix D Effectiveness evidence

1.1.15. Allegue, 2022

Bibliographic Allegue, Dorra Rakia; Higgins, Johanne; Sweet, Shane N; Archambault, Philippe S; Michaud, Francois; Miller, William;

Reference Tousignant, Michel; Kairy, Dahlia; Rehabilitation of Upper Extremity by Telerehabilitation Combined With Exergames in
Survivors of Chronic Stroke: Preliminary Findings From a Feasibility Clinical Trial.; JMIR rehabilitation and assistive
technologies; 2022; vol. 9 (no. 2); e33745

1.1.15.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications NR

associated with
this study included

in review

Trial name / (NCT03759106)

registration

number

Study type Randomised controlled trial (RCT)
Study location Quebec, Canada

Study setting Community setting

Study dates NR
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Sources of funding This work was supported by the Canadian Institutes of Health Research (385297, 2017) [32,33], doctoral scholarships from

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

the School of Rehabilitation of Université de Montréal, graduate and postdoctoral studies of Université de Montréal, the
Center for Interdisciplinary Research in Rehabilitation of Greater Montreal, and Wilrose Desrosiers and Pauline Dunn
Funding. The funding sources were not involved in the research or preparation of this paper

Eligible participants included survivors of stroke (ischemic or hemorrhagic) with residual UE impairment (Chedoke-
McMaster arm component, scores 2-6), who stopped receiving rehabilitation services and were able to use the exergame
system (eg, move the exergame avatar with the affected UE).

Participants were excluded if they had severe cognitive or communication impairment, uncontrolled medical conditions (eg,
cardiac condition), balance deficits, visual impairment, and UE mobility deficits (restricted movements or inability to move
the avatar).

Participants were recruited from the archives of rehabilitation centers (offline via a database of potential participants) and
the community situated in Montreal (via the ClinicaTtrials.gov website; Quebec, Canada).

VirTele is an 8-week home rehabilitation program that includes Jintronix exergames for UE rehabilitation and the Reacts
app to conduct videoconference sessions with clinicians.. Before starting the intervention, participants, including clinicians
and survivors of chronic stroke, received a 1-hour training session to familiarize themselves with the Jintronix exergames
and the Reacts app. The Jintronix exergames included 5 games for UE training (Space Race, Fish Frenzy, Pop Clap, Catch
and Carry an apple, and Kitchen clean-up). The clinician adjusted the difficulty parameters of each game remotely (eg,
speed, duration, repetitions, and direction of the trajectory) according to the participant’s preference and functional abilities.
An automated log system of the participant’s performance during exergames was available on the Jintronix portal (eg,
active time spent on exergames, scores, number of tasks completed, and amount of trunk compensation), allowing the
clinician to monitor the participant’s progression. The training protocol included five 30-minute sessions of Jintronix
exergames per week for 8 weeks, targeting 20 hours of training overall. The Reacts app, a videoconferencing platform, was
used by the clinician to schedule videoconference meetings synchronized with sessions when the survivor of stroke was
playing exergames to, for example, supervise the participant’'s performance, correct their posture, grade the difficulty based
on performance, and match games to the participant’s preferences and needs. The videoconferencing sessions were
scheduled as follows: 3 times a week for the first 2 weeks, twice a week for the following 2 weeks, and then once a week for
the remaining 4 weeks to maintain motivation, ensure that the exercises are adequately tailored, and identify strategies to
maintain the activity level of the UE after the study ended. The training of the VirTele group was conducted at the
participant’s home after the installation of the equipment and lasted approximately 30 minutes to 1 hour. Clinicians were
trained in motivational interviewing before the start of the study. A motivational interviewing guide (discussion plan) based
on BCTs and motivational techniques was conceived by the research team and provided to the clinicians as a support tool
that can help them choose strategies adapted to the client’s needs.
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Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of

treatment per week

Subgroup 5 -
Focus of care

Subgroup 6 - Mode

of delivery

Subgroup 7 - Mode

of feedback
Comparator

Number of
participants

NR
Chronic (>6 months)
Unclear/not stated

<45 minutes

5 days per week

Upper limb

Videoconferencing

Real time communication

In Canada, survivors of chronic stroke receive the Graded Repetitive Arm Supplementary Program (GRASP) as a home
rehabilitation training program to exercise the affected UE and use it in activities of daily living. Therefore, the control group
received the GRASP, which included exercises for the arm and hand (strengthening and range of motion) and functional
activities targeting the UE. The control group was invited to perform the GRASP exercises for 8 weeks, 5 days per week
(30-minute sessions), targeting 20 hours of exercise overall (same as the experimental group). The time spent on the
GRASP program, the number of sessions, and events such as fatigue and pain were reported at T2 after the intervention
was terminated. No follow-up was provided during the 8-week intervention period, similar to conventional therapy. However,
at the end of the study, the participants were offered one session with the clinician to discuss strategies for improving the
use of UE in activities of daily living. All participants received a 30-minute training to familiarize themselves with the GRASP
equipment and exercises.

11
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Duration of follow- post intervention, 3 months and 5 months

up

Indirectness NR
Additional NR
comments

1.1.15.2. Study arms

1.1.15.2.1. telerTehabilitation app (VirTele) (N = 6)
VirTele is an 8-week home rehabilitation program that includes Jintronix exergames for UE rehabilitation and the Reacts app to
conduct videoconference sessions with clinicians.

1.1.15.2.2. Conventional therapy (N = 5)
Control group received the GRASP, which included exercises for the arm and hand (strengthening and range of motion) and functional
activities targeting the UE. The control group was invited to perform the GRASP exercises for 8 weeks, 5 days per week (30-minute
sessions), targeting 20 hours of exercise overall (same as the experimental group)

1.1.15.3. Characteristics

1.1.15.3.1. Study-level characteristics

Characteristic Study (N = 11)
Ethnicity NR
Nominal
Comorbidities NR to NR
Range
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Characteristic
Severity

Nominal
Focus of care required

Nominal
1.1.15.3.2.  Arm-level characteristics
Characteristic telerTehabilitation app (VirTele) (N = 6)
% Female n=2;%=50
Sample size
Mean age (SD) 57.8 (21.8)
Mean (SD)
Time period after stroke 8 (2)
years
Mean (SD)

1.1.15.4. Outcomes

1.1.15.4.1. Study timepoints
o Baseline
e 5 month
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Study (N = 11)

NR

NR

Conventional therapy (N = 5)

n=3; % =60

56.4 (17.3)

9.8 (3)
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1.1.15.4.2. Continuous outcomes (1)

Outcome telerTehabilitation app telerTehabilitation app Conventional Conventional
(VirTele), Baseline, N =4 (VirTele), 5 month, N =4 therapy, Baseline, N therapy, 5 month, N
=4 =4
Physical function — upper limb - 29.25 (12.28) 4.25(7.4) 36.25 (18.9) 1.75 (7.08)
FMA

Scale range: 0-66. Change scores.
Calculated from individual patient
data reported in the study.

Mean (SD)
Physical function — upper limb - FMA - Polarity - Higher values are better

1.1.15.4.3. Continuous outcomes (2)

Outcome telerTehabilitation app telerTehabilitation app Conventional Conventional
(VirTele), Baseline, N=4 (VirTele), 5 month, N=4 therapy, Baseline, therapy, 5 month, N
N=5 =5
Stroke-specific Patient-Reported NR (empty data) NR (NR) NR (NR) NR (NR)
Outcome Measures (Stroke Impact
Scale-16)

Scale range: 0-100. Change scores.
Calculated from individual patient data
reported in the study. Reported in three
subscales.

Mean (SD)

Stroke Impact Scale-16 Hand Function 62.5 (37.5) -25 (30.62) 25 (27.39) 40 (25.5)
Scale range: 0-100. Change scores.

105
Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

Outcome

Calculated from individual patient data
reported in the study.

Mean (SD)

Stroke Impact Scale-16 Activities of
Daily Living

Scale range: 0-100. Change scores.
Calculated from individual patient data
reported in the study.

Mean (SD)

Stroke Impact Scale-16 Mobility
Scale range: 0-100. Change scores.
Calculated from individual patient data
reported in the study.

Mean (SD)

Stroke-specific Patient-Reported Outcome Measures (Stroke Impact Scale-16) - Polarity - Higher values are better

telerTehabilitation app
(VirTele), Baseline, N = 4

78.25 (21.72)

74.75 (17.24)

telerTehabilitation app
(VirTele), 5 month, N = 4

-5.5 (9.45)

-1.25 (11.52)
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therapy, Baseline,
N=5

79.4 (16.17)

80 (14.07)

Conventional
therapy, 5 month, N
=5

7 (13.74)

5.8 (5.74)
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1.1.15.4.4. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.15.4.5. Continuousoutcomes-Physicalfunction—upperlimb-FMA-MeanSD-telerTehabilitation app (VirTele)-
Conventional therapy-t5

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.15.4.6. Continuousoutcomes(2)-Stroke-specificPatient-ReportedOutcomeMeasures(StrokelmpactScale-16)-
StrokelmpactScale-16HandFunction-MeanSD-telerTehabilitation app (VirTele)-Conventional therapy-t5

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.15.4.7. Continuousoutcomes(2)-Stroke-specificPatient-ReportedOutcomeMeasures(StrokelmpactScale-16)-
StrokelmpactScale-16ActivitiesofDailyLiving-MeanSD-telerTehabilitation app (VirTele)-Conventional therapy-t5

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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1.1.15.4.8. Continuousoutcomes(2)-Stroke-specificPatient-ReportedOutcomeMeasures(StrokelmpactScale-16)-
StrokelmpactScale-16Mobility-MeanSD-telerTehabilitation app (VirTele)-Conventional therapy-t5

Section Question Answer
: : : . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.16. Asano, 2021

Bibliographic Asano, Miho; Tai, Bee C; Yeo, Felicity Yt; Yen, Shi C; Tay, Arthur; Ng, Yee S; De Silva, Deidre A; Caves, Kevin; Chew, Eiffie;

Reference Hoenig, Helen; Koh, Gerald C; Home-based tele-rehabilitation presents comparable positive impact on self-reported functional
outcomes as usual care: The Singapore Tele-technology Aided Rehabilitation in Stroke (STARS) randomised controlled trial.;
Journal of telemedicine and telecare; 2021; vol. 27 (no. 4); 231-238

1.1.16.1. Study details
Nr

Secondary

publication of

another included

study- see primary

study for details

Other publications NR

associated with
this study included

in review

Trial name / NCT01905917
registration

number STARS
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Study type

Study location
Study setting
Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Randomised controlled trial (RCT)

Singapore

2 stroke rehabilitation hospitals and community based
NR

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication of this
article: This trial was supported by a National University of Singapore Cross-Faculty Grant, a Singapore Millennium
Foundation Grant (Pl: Gerald Koh) and the Singapore Ministry of Health’s National Medical Research Council under the
Centre Grant Programme — Singapore Population Health Improvement Centre (NMRC/CG/ C026/2017_NUHS).

The inclusion criteria for the trial were: (a) age 40 years, (b) recent stroke (within four weeks prior to recruitment), (c) able to
sit unsupported for 30 seconds, (d) able to stand on the non-paretic leg for more than four seconds, (e) able to walk at least
two metres with a maximum of one person assisting, (f) able to follow a two-step command, (g) living in the community
before the stroke and expected to be discharged home and (h) having a caregiver when the patient was doing the exercises
for safety reasons

The exclusion criteria were: (a) a pacemaker in situ, (b) unable to ambulate at least 45 metres prior to stroke or intermittent
claudication while walking less than 200 metres, (c) serious cardiac conditions, (d) history of serious chronic obstructive
pulmonary disease or oxygen dependence, (e) severe weight-bearing pain, (f) pre-existing neurological disorders, (g)
history of major head trauma with severe residual deficits, (h) lower extremity amputation, (i) legal blindness or severe
visual impairment, (j) severe uncontrolled psychiatric illness, (k) life expectancy of less than three months, () severe arthritis
or orthopaedic problems that limit passive ranges of motion of lower extremity, (m) history of sustained alcoholism or drug
abuse in the last six months or (n) hypertensive crisis.

Potential participants were identified and recruited for the trial while they were hospitalised

The tele-rehab group received a tele-rehabilitation system and standardised rehabilitation programme for three months. The
standardized programme comprised both physiotherapy and occupational therapy components. An assigned therapist
determined the difficulty level and minimum range of motion desired for each exercise for each patient based on individual
need. In addition, for ethical reasons, participants in the tele-rehab group were free to participate in centre-based
(conventional or outpatient) rehabilitation if they desired.

NR
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Subgroup 1 -time Subacute (7 days - 6 months)
after stroke

Subgroup 2 - Unclear/not stated
Severity
Subgroup 3 - Unclear/not stated

Minutes/hours of
intervention per
day

Subgroup 4 - 5 days per week
Number of days of
treatment per week

Subgroup 5 - Upper limb
Focus of care
Lower limb
Subgroup 6 - Mode Videoconferencing
of delivery
Subgroup 7 - Mode Real time communication
of feedback
Comparator Stroke patients in Singapore typically receive acute stroke care in an acute hospital, which usually has a dedicated stroke

unit. Those who are fully independent in performing activities of daily living (ADLs) normally do not receive any post-stroke
rehabilitation. Those who are mild to moderately dependent in performing ADLs are commonly referred for centre-based
(conventional or outpatient) rehabilitation after discharge from the acute hospital. Depending on need, patients receive a
one-hour centre-based rehabilitation session approximately once or twice a week.15 This (centre based outpatient
rehabilitation) was considered as usual rehabilitation care for this trial. In acute hospitals, rehabilitation is usually started
soon after stabilization of stroke and would be provided once a day for a total of 1-2 h a day by a physiotherapist and
occupational therapist. In inpatient rehabilitation hospitals, rehabilitation is continued upon admission and would be
provided twice a day for a total of 2-3 h a day by a physiotherapist and occupational therapist. After discharge, it usually
takes 1-2 weeks for centre-based rehabilitation to be initiated and this is usually provided 1-2 times a week for an hour
each time.

110
Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

Concomitant therapy: none reported

Number of 124
participants

Duration of follow- 3 and 6 months
up

Indirectness NR

Additional Nr

comments

1.1.16.2. Study arms

1.1.16.2.1. Telerehabilitation (N = 61)
The tele-rehab group received a tele-rehabilitation system and standardised rehabilitation programme for three months. The
standardized programme comprised both physiotherapy and occupational therapy components. An assigned therapist determined the
difficulty level and minimum range of motion desired for each exercise for each patient based on individual need. In addition, for ethical
reasons, participants in the tele-rehab group were free to participate in centre-based (conventional or outpatient) rehabilitation if they

desired.

1.1.16.2.2. Usual care (N = 63)
Stroke patients in Singapore typically receive acute stroke care in an acute hospital, which usually has a dedicated stroke unit. Those

who are fully independent in performing activities of daily living (ADLs) normally do not receive any post-stroke rehabilitation. Those
who are mild to moderately dependent in performing ADLs are commonly referred for centre-based (conventional or outpatient)
rehabilitation after discharge from the acute hospital. Depending on need, patients receive a one-hour centre-based rehabilitation
session approximately once or twice a week.15 This (centre based outpatient rehabilitation) was considered as usual rehabilitation

care for this trial.
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1.1.16.3. Characteristics

1.1.16.3.1. Study-level characteristics

Characteristic Study (N = 124)
Ethnicity NR

Nominal

Comorbidities NR

Nominal

Severity NR

Nominal

Focus of care required NR

Nominal

1.1.16.3.2. Arm-level characteristics

Characteristic Telerehabilitation (N = 61) Usual care (N = 63)
% Female Nn=29;%=47.5
n=30;%=47.6
Sample size
Mean age (SD) 40.5 to 89.6
40.7 to 86.6
Range
Time period after stroke NR
NR
Nominal

112
Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

1.1.16.4. Outcomes

1.1.16.4.1. Study timepoints
« Baseline
e 3 month

1.1.16.4.2. Continuous outcomes

Outcome Telerehabilitation vs Usual care, Baseline, Telerehabilitation vs Usual care, 3 month,
N2 =61, N1 =63 N2 =50, N1 =48
Person/participant generic health-related quality NA (NA to NA) -0.05 (-0.15 t0 0.05)

of life (EQ-5D index)
Scale range: -0.11-1. Change scores. Adjusted
values.

Mean (95% CI)

Activities of daily living (barthel index) NA (NA to NA) 0.49 (-5.43 t0 6.41)
Scale range: 0-100. Change scores. Adjusted
values.

Mean (95% CI)

Mobility (two-minute walk test) (meters) NA (NA to NA) -9.08 (-22.14 to 3.99)
Change scores. Adjusted values.

Mean (95% CI)

Balance (activities specific balance confidence NA (NA to NA) 4.31 (-3.34 to 11.96)
scale)
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Outcome Telerehabilitation vs Usual care, Baseline, Telerehabilitation vs Usual care, 3 month,
N2 =61, N1 =63 N2 =50, N1 =48

Scale range: 0-100. Change scores. Adjusted
values.

Mean (95% CI)

Person/participant generic health-related quality of life (EQ-5D index) - Polarity - Higher values are better
Activities of daily living (barthel index) - Polarity - Higher values are better

Mobility (two-minute walk test) - Polarity - Higher values are better

Balance (activities specific balance confidence scale) - Polarity - Higher values are better

1.1.16.4.3. Continuous outcomes (baseline values)

Outcome Telerehabilitation, Telerehabilitation, 3 Usual care, Usual care, 3
Baseline, N = 61 month, N =50 Baseline, N=63 month, N =48
Person/participant generic health-related  0.78 (0.35) NA (NA) 0.85 (0.24) NA (NA)

quality of life (EQ-5D index)
Scale range: -0.11-1. Change scores. Adjusted
values.

Mean (SD)

Activities of daily living (barthel index) 74.4 (28.5) NA (NA) 90.1 (18.8) NA (NA)
Scale range: 0-100. Change scores. Adjusted
values.

Mean (SD)

Mobility (two-minute walk test) (meters) 54.2 (40) NA (NA) 55.1 (32.1) NA (NA)
Change scores. Adjusted values.

Mean (SD)
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Outcome Telerehabilitation, Telerehabilitation, 3 Usual care,
Baseline, N = 61 month, N = 50 Baseline, N = 63
Balance (activities specific balance 43.1 (32.7) NA (NA) 66.4 (27.9)

confidence scale)
Scale range: 0-100. Change scores. Adjusted

values.

Mean (SD)

Person/participant generic health-related quality of life (EQ-5D index) - Polarity - Higher values are better
Activities of daily living (barthel index) - Polarity - Higher values are better

Mobility (two-minute walk test) - Polarity - Higher values are better

Balance (activities specific balance confidence scale) - Polarity - Higher values are better

1.1.16.4.4. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.16.4.5. Continuousoutcomes-Person/participantgenerichealth-relatedqualityoflife(EQ-5Dindex)-
MeanNineFivePercentCl-Telerehabilitation-Usual care-t3

Section Question Answer
: . : L High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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1.1.16.4.6. Continuousoutcomes-Activitiesofdailyliving(barthelindex)-MeanNineFivePercentCI-Telerehabilitation-Usual

care-t3
Section Question Answer
: : : . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.16.4.7. Continuousoutcomes-Mobility(two-minutewalktest)-MeanNineFivePercentCl-Telerehabilitation-Usual care-t3

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.16.4.8. Continuousoutcomes-Balance(activitiesspecificbalanceconfidencescale)-MeanNineFivePercentCl-
Telerehabilitation-Usual care-t3

Section Question Answer
. . . . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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1.1.17. Bishop, 2014

Bibliographic Bishop, Duane; Miller, Ivan; Weiner, Daniel; Guilmette, Thomas; Mukand, Jon; Feldmann, Edward; Keitner, Gabor; Springate,
Reference Beth; Family Intervention: Telephone Tracking (FITT): a pilot stroke outcome study.; Topics in stroke rehabilitation; 2014; vol.
21suppl1; 63-74

1.1.17.1. Study details
No additional information.
Secondary
publication of
another included
study- see primary
study for details

Other publications This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,

associated with Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
this study included 2020, Issue 1. Art. No.: CD010255.
in review
For further information about the data extraction please see the Cochrane review.
Trial name / No additional information.
registration
number
Study type Randomised controlled trial (RCT)
Study location United States of America.
Study setting Home.
Study dates No additional information.

Sources of funding National Institute for Mental Health NIMH grant 1 R21 MH54182-01 (April 1, 1994 to March 31, 1998)

Inclusion criteria Fully oriented and able to follow a 3-step command and had either evidence of stroke on neuroimaging or were
hemiparetic. Caregivers were defined as family or friends living with survivors or within a 30-minute driving distance and
acting as the primary source of assistance for survivors.
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Exclusion criteria <35 years old; subarachnoid haemorrhage; psychosis; lack of a caregiver; admission from a nursing home; non-English

speaking.
Recruitment / No additional information.
selection of
participants
Intervention(s) Combined telerehabilitation and usual rehabilitation (FITT) N=23

FITT (Family Intervention Telephone Tracking) plus SMF (standard medical follow-up). FITT consists of telephone contacts
with both survivors and caregivers after discharge. The primary goal is to assist them in identifying problems during the
transition back home. It focuses on: a) family functioning, b) mood, c) neurocognitive functioning, d) functional
independence, e) physical health. Expectations and transitional challenges within each are discussed. To reinforce
attention to these areas, people were given a sheet containing a grid listing each area on one side and vertical rating
columns of worse, same and better. During the calls they were always asked to use the grid to assist them in rating
themselves and their partners in the 5 areas. Telephone contacts were designed to identify and address problems in these
key areas, provide psychoeducation, facilitate the dyad's problem solving, and provide follow-up support. No direct
treatment of psychiatric or family problems were given, but participants were supported in seeking referrals for special
assessment or treatment as required. This consisted of 2 main components: psychoeducation and follow-up. The
psychoeducational component reviewed the intervention's rationale, including the importance of attending to the 5 key
areas, the caregiver and a focus on the family, and discusses stroke-related education (ie, stroke prevention). Attention to
the caregiver is reinforced by making calls to stroke survivors and caregivers and asking them individually to rate
themselves and their partners as the same, better or worse in each of the 5 areas. Each survivor-caregiver dyad was
provided with a packet of information and resources (eg, the American Heart Association brochure on aphasia) that served
as references when issues were identified during calls. The follow-up component included telephone contacts that were
made separately to survivors and caregivers and used to identify changes, reinforce psychoeducational concepts, check for
emergency of new problems and facilitate the dyad's problem solving. A central goal was to reinforce the dyad and family
resources and capabilities. Telephone contacts took place over 6 months after discharge with the intervention formally
beginning after the person arrived home. Contacts occurred weekly for 6 weeks, biweekly for the next 2 months, and then
monthly for 2 months, for a total of 13 calls to each individual (26 calls per dyad).

Concomitant therapy: Standard medical follow up was available to all.
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Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of

treatment per week

Subgroup 5 -
Focus of care

Subgroup 6 - Mode

of delivery

Subgroup 7 - Mode

of feedback
Comparator

Number of
participants

Duration of follow-
up

No additional information.
Subacute (7 days - 6 months)
Unclear/not stated

<45 minutes

<5 days a week

Mixed (including multidisciplinary packages of care)

Telephone

Real time communication

Usual care (standard medical follow-up) N=26

Standard medical follow-up only.

Concomitant therapy: Standard medical follow up was available to all.

49 stroke survivors (49 caregivers)

6 months.
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Indirectness No additional information.
Additional Intention to treat analysis.
comments

1.1.17.2. Study arms

1.1.17.2.1. Combined telerehabilitation and usual rehabilitation (FITT) (N = 23)
FITT (Family Intervention Telephone Tracking) plus SMF (standard medical follow-up). FITT consists of telephone contacts with both
survivors and caregivers after discharge. The primary goal is to assist them in identifying problems during the transition back home. It
focuses on: a) family functioning, b) mood, ¢) neurocognitive functioning, d) functional independence, e) physical health. Expectations
and transitional challenges within each are discussed. To reinforce attention to these areas, people were given a sheet containing a
grid listing each area on one side and vertical rating columns of worse, same and better. During the calls they were always asked to
use the grid to assist them in rating themselves and their partners in the 5 areas. Telephone contacts were designed to identify and
address problems in these key areas, provide psychoeducation, facilitate the dyad's problem solving, and provide follow-up support.
No direct treatment of psychiatric or family problems were given, but participants were supported in seeking referrals for special
assessment or treatment as required. This consisted of 2 main components: psychoeducation and follow-up. The psychoeducational
component reviewed the intervention's rationale, including the importance of attending to the 5 key areas, the caregiver and a focus on
the family, and discusses stroke-related education (ie, stroke prevention). Attention to the caregiver is reinforced by making calls to
stroke survivors and caregivers and asking them individually to rate themselves and their partners as the same, better or worse in
each of the 5 areas. Each survivor-caregiver dyad was provided with a packet of information and resources (eg, the American Heart
Association brochure on aphasia) that served as references when issues were identified during calls. The follow-up component
included telephone contacts that were made separately to survivors and caregivers and used to identify changes, reinforce
psychoeducational concepts, check for emergency of new problems and facilitate the dyad's problem solving. A central goal was to
reinforce the dyad and family resources and capabilities. Telephone contacts took place over 6 months after discharge with the
intervention formally beginning after the person arrived home. Contacts occurred weekly for 6 weeks, biweekly for the next 2 months,
and then monthly for 2 months, for a total of 13 calls to each individual (26 calls per dyad). Concomitant therapy: Standard medical

follow up was available to all.

1.1.17.2.2. Usual care (standard medical follow-up) (N = 26)
Standard medical follow-up only. Concomitant therapy: Standard medical follow up was available to all.
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1.1.17.3. Characteristics

1.1.17.3.1. Study-level characteristics

Characteristic Study (N = 49)
% Female n=32;%=65.3
Sample size

Mean age (SD) 70.1 (11.6)
Mean (SD)

Ethnicity n=NA; % =NA
Sample size

Caucasian n=43;% =87.8
Sample size

Black n=5;%=10.2
Sample size

Native American n=1;%=2
Sample size

Time period after stroke NR (NR)

Mean (SD)

Severity NR (NR)

Mean (SD)
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Characteristic
Focus of care required

Sample size

1.1.17.3.2.

Characteristic

Comorbidities

Study (N = 49)
n=NR; % =NR

Arm-level characteristics

Combined telerehabilitation and usual rehabilitation
(FITT) (N = 23)

n=NA; %=NA

Sample size

Myocardial infarction n=2;%=4
Sample size

Hypertension n=14; % =61
Sample size

Congestive heart failure nN=0;%=0
Sample size

Peripheral vascular disease nN=0;%=0
Sample size

Pulmonary disease n=1;%=4

Sample size
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Characteristic Combined telerehabilitation and usual rehabilitation Usual care (standard medical follow-up)
(FITT) (N = 23) (N = 26)

Insulin dependent diabetes mellitus n=3; % =13

n=7;%=27
Sample size
Non-insulin dependent diabetes n=1;%=4 o
mellitus n=2;%=7
Sample size
Gastrointestinal n=7;%=30

n=2;%=7
Sample size
Arthritis (osteo and rheumatoid) n=3;%=13

n=5;%=19
Sample size
Cancer history n=1;%=4

n=3;%=11
Sample size
Genitourinary nN=0;%=0

n=0;%=0
Sample size
Other n=9;%=39

n=4;%=15
Sample size
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1.1.17.4. Outcomes

1.1.17.4.1. Study timepoints
o Baseline
e 3 month (<6 months)
e 6 month (=6 months)

1.1.17.4.2. Continuous outcomes

Outcome Combined Combined Combined Usual care Usual care Usual care
telerehabilitation and telerehabilitation and telerehabilitation and (standard (standard (standard
usual rehabilitation usual rehabilitation usual rehabilitation medical medical medical
(FITT), Baseline, N= (FITT), 3month, N=  (FITT), 6 month, N=  follow-up), follow-up), 3 follow-up), 6
23 23 23 Baseline, N = month, N =26 month, N = 26

26

Activities of daily NR (NR) -23 (24) -15.9 (22) NR (NR) -13.2 (16) -14.6 (22)

living (functional

independence

measure)

Scale range: 18-126.
Change scores.

Mean (SD)

Psychological NR (NR) 0(2.8) 0.69 (3.5) NR (NR) -1.27 (2.3) -1.12 (2.8)
distress -

Depression

(Geriatric

depression scale -

short form)

Scale range: 0-15.

Change scores.

124
Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

Outcome Combined Combined Combined Usual care Usual care Usual care
telerehabilitation and telerehabilitation and telerehabilitation and (standard (standard (standard
usual rehabilitation usual rehabilitation usual rehabilitation medical medical medical
(FITT), Baseline, N= (FITT), 3month, N=  (FITT), 6 month, N=  follow-up), follow-up), 3 follow-up), 6
23 23 23 Baseline, N = month, N =26 month, N = 26

26

Mean (SD)

Activities of daily living (functional independence measure) - Polarity - Higher values are better
Psychological distress - Depression (Geriatric depression scale - short form) - Polarity - Lower values are better

1.1.17.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.17.4.4. Continuousoutcomes-Activitiesofdailyliving(functionalindependencemeasure)-MeanSD-Combined
telerehabilitation and usual rehabilitation (FITT)-Usual care (standard medical follow-up)-t3

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.17.4.5. Continuousoutcomes-Activitiesofdailyliving(functionalindependencemeasure)-MeanSD-Combined
telerehabilitation and usual rehabilitation (FITT)-Usual care (standard medical follow-up)-t6

Section Question Answer

High
Overall bias and Directness Risk of bias judgement &
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Section Question Answer

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.17.4.6. Continuousoutcomes-Psychologicaldistress-Depression(Geriatricdepressionscale-shortform)-MeanSD-
Combined telerehabilitation and usual rehabilitation (FITT)-Usual care (standard medical follow-up)-t3

Section Question Answer
. . : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.17.4.7. Continuousoutcomes-Psychologicaldistress-Depression(Geriatricdepressionscale-shortform)-MeanSD-
Combined telerehabilitation and usual rehabilitation (FITT)-Usual care (standard medical follow-up)-t6

Section Question Answer
: . : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.18. Bizovicar, 2017

Bibliographic Bizovicar, N.; Rudolf, M.; Javh, M.; Goljar, N.; Rudel, D.; Obrzan, D.; Burger, H.; Tele-rehabilitation service at home for
Reference patients after stroke; Cerebrovascular Diseases; 2017; vol. 43 (no. supplement1); 61
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1.1.18.1. Study details
No additional information
Secondary
publication of
another included
study- see primary
study for details

Other publications This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,

associated with Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
this study included 2020, Issue 1. Art. No.: CD010255.
in review

For further information about the data extraction please see the Cochrane review. No data was accessible from the study
for this so all information is extracted directly from the Cochrane review.

Study type Randomised controlled trial (RCT)
Study location Slovenia

Study setting Home.

Study dates No additional information.

Sources of funding No additional information.
Inclusion criteria  Stroke, requiring help with ADLs (FIM score 40 to 80)
Exclusion criteria  Orthopaedic problems, other neurological diseases and severe health complications that would prevent participation

Recruitment / Recruited from patients discharged from inpatient stroke rehabilitation in Slovenia.
selection of

participants

Intervention(s) Telerehabilitation N=5

Participants were taught how to use a computer tablet and access selected videos on a web portal. Training focused on
posture and exercises for the neck, shoulders, torso, and upper limbs. The participant was asked to do exercises daily 3
months after discharge from the rehabilitation setting. Therapists interviewed the participant and relatives once a week
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during which they checked adherence to exercises, answered questions, monitored progress, and adjusted the content of
the exercise programme, as required.

Concomitant therapy: No additional information.

Population No additional information.
subgroups
Subgroup 3 - Unclear/not stated

Minutes/hours of
intervention per
day

Subgroup 4 - 7 days a week
Number of days of

treatment per week

Subgroup 5 - Upper limb
Focus of care

Subgroup 6 - Mode Videoconferencing

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator Usual care N=5
Classified as usual care. Were provided with oral and written instructions for similar exercises. The person was instructed to
do the exercises of their choice and abilities 1 to 2 times per day.
Concomitant therapy: No additional information.

Number of 10

participants
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Duration of follow- 3 months

up

Indirectness No additional information
Additional No additional information
comments

1.1.18.2. Study arms

1.1.18.2.1. Telerehabilitation (N = 5)
Participants were taught how to use a computer tablet and access selected videos on a web portal. Training focused on posture and
exercises for the neck, shoulders, torso, and upper limbs. The participant was asked to do exercises daily 3 months after discharge
from the rehabilitation setting. Therapists interviewed the participant and relatives once a week during which they checked adherence
to exercises, answered questions, monitored progress, and adjusted the content of the exercise programme, as required. Concomitant

therapy: No additional information.

1.1.18.2.2. Usual care (N = 5)
Classified as usual care. Were provided with oral and written instructions for similar exercises. The person was instructed to do the

exercises of their choice and abilities 1 to 2 times per day. Concomitant therapy: No additional information.

1.1.18.3. Characteristics

1.1.18.3.1. Arm-level characteristics

Characteristic Telerehabilitation (N = 5) Usual care (N = 5)
% Female n=2;%=40
n=3;% =60
Sample size
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Characteristic
Mean age (SD) (years)

Mean (SD)
Ethnicity

Sample size
Comorbidities

Sample size
Time period after stroke (Months)

Mean (SD)
Severity

Mean (SD)
Focus of care required

Sample size

1.1.18.4. Outcomes

1.1.18.4.1. Study timepoints

« Baseline
e 3 month (<6 months)

Telerehabilitation (N = 5)
70 (empty data)

n=NR; % =NR

n=NR; % =NR

8.2 (NR)

NR (NR)

n=NR; % =NR
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n=NR; % =NR

n=NR; % =NR

5.1 (NR)

NR (NR)

n=NR; % =NR



Final

1.1.18.4.2. Continuous outcomes

Outcome Telerehabilitation, Telerehabilitation, 3 Usual care, Usual care, 3
Baseline, N=5 month, N=5 Baseline, N=5 month, N=5
Physical function - upper limb (Fugl Meyer NR (NR) 34.4 (26.93) NR (NR) 24.2 (17.46)

Assessment - upper limb)

Assumed scale reported in the Cochrane
review. Scale range: 0-66. Final values.
Mean (SD)

Physical function - upper limb (Fugl Meyer Assessment - upper limb) - Polarity - Higher values are better

1.1.18.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.18.4.4. Continuousoutcomes-Physicalfunction-upperlimb(FugiMeyerAssessment-upperlimb)-MeanSD-
Telerehabilitation-Usual care-t3

Section Question Answer

High
Overall bias and Directness Risk of bias judgement 2

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.19. Boter, 2004

Bibliographic Boter, Han; HESTIA Study, Group; Multicenter randomized controlled trial of an outreach nursing support program for
Reference recently discharged stroke patients.; Stroke; 2004; vol. 35 (no. 12); 2867-72
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1.1.19.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,

associated with Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
this study included 2020, Issue 1. Art. No.: CD010255.
in review

For further information about the data extraction please see the Cochrane review.

Trial name / NR

registration

number

Study type Randomised controlled trial (RCT)
Study location Holland

Study setting 12 hospitals in the Netherlands
Study dates NR

Sources of funding This study was supported by an established clinical investigator grant from the Netherlands Heart Foundation to G.J.E.R.
(grant D98.014), by a grant from the Netherlands Heart Foundation and the Netherlands Organization for Health Research
and Development (940-32- 014), and by a grant from the University Medical Center Utrecht.

Inclusion criteria  Inclusion criteria: Dutch speaking, = 18 years of age, first admission for a stroke, hospitalisation within 72 hours after onset
of symptoms, life expectancy > 1 year, independent from or partially dependent on discharge (Rankin grade 0 to 3),
discharged home, residence within 40 kilometres of catchment areas served by hospitals

Exclusion criteria Exclusion criteria: failure to meet above criteria
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Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of

treatment per week

Subgroup 5 -
Focus of care

Subgroup 6 - Mode
of delivery

Subgroup 7 - Mode
of feedback

Comparator

NR

Telerehabilitation intervention: 3 nurses initiated telephone contacts (1 to 4; 4 to 8; and 18 to 24 weeks after discharge) and
visits to participants in their homes (10 to 14 weeks after discharge). Stroke nurses used a standardised checklist of risk
factors for stroke, consequences of stroke and unmet needs for services. Nurses supported participants and caregivers
according to their individual needs (e.g. by providing information or reassurance) or advised participants to contact their GP
when further follow-up was required. Written educational material was provided and discussed. Nurses aimed to support
participants and caregivers in solving problems themselves or coping with them rather than solving problems for them.

NR

Subacute (7 days - 6 months)

Unclear/not stated

Unclear/not stated

<5 days a week

Mood

Unclear/not stated
Telephone

Real time communication

Standard care: no details provided
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Number of 536
participants

Duration of follow- 6 months
up

Indirectness NR
Additional NR
comments

1.1.19.2. Study arms
1.1.19.2.1. Standard care plus outreach telerehabilitation provided by nurses post discharge (N = 263)

1.1.19.2.2. Standard care (N = 273)

1.1.19.3. Characteristics

1.1.19.3.1. Study-level characteristics

Characteristic Study (N = 536)
Ethnicity NR
Nominal
Comorbidities NR
Nominal
Severity NR
134
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Characteristic Study (N = 536)
Nominal

Focus of care required NR

Nominal

1.1.19.3.2. Arm-level characteristics

Characteristic Standard care plus outreach telerehabilitation provided by nurses post discharge (N= Standard care (N =
263) 273)

% Female n=133; % =51

n=143; % =52
Sample size
Mean age (SD) 66 (52 to 76)

63 (51 to 74)
Median (IQR)
Time period after 13 (8 to 20)
stroke 13 (7 to 19)
Median (IQR)

1.1.19.4. Outcomes

1.1.19.4.1. Study timepoints
 Baseline
¢ 6 month
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1.1.19.4.2. Continuous outcomes

Outcome Standard care plus outreach Standard care plus outreach Standard care, Standard care,
telerehabilitation provided by nurses telerehabilitation provided by nurses Baseline, N= 6 month, N =
post discharge, Baseline, N = 263 post discharge, 6 month, N = 236 273 252

Activities of daily living - NR (NR) 19.3 (2.2) NR (NR) 19.3 (1.8)

Barthel Index

0-100 (values taken from
the Cochrane review as
study reports median IQR)

Mean (SD)
Activities of daily living - Barthel Index - Polarity - Higher values are better

1.1.19.4.3. continuous outcomes

Outcome Standard care plus outreach Standard care plus outreach Standard care, Standard
telerehabilitation provided by telerehabilitation provided by Baseline, N = care, 6 month,
nurses post discharge, Baseline, N nurses post discharge, 6 month, N = 273 N = 250
=263 229

Psychological distress - NR (NR) 71.5 (20.2) NR (NR) 69.1 (19.9)

HADS depression subscale
0-100 (values taken directly
from the Cochrane review as
study reports median IQR)

Mean (SD)
Psychological distress - HADS depression subscale - Polarity - Lower values are better
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1.1.19.4.4. Dichotomous outcomes

Outcome Standard care plus outreach Standard care plus outreach Standard care, Standard care,
telerehabilitation provided by nurses telerehabilitation provided by nurses Baseline, N= 6 month, N =
post discharge, Baseline, N = 263 post discharge, 6 month, N = 263 273 273

Withdrawal dueto n=NR; % =NR nN=7;%=26 N=NR;%=NR n=5;%=1.8

adverse events
(mortality) not
reported in the
Cochrane review

No of events
Withdrawal due to adverse events - Polarity - Lower values are better

1.1.19.4.5. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.19.4.6. Continuousoutcomes-Activitiesofdailyliving-Barthellndex-MeanSD-Standard care plus outreach
telerehabilitation provided by nurses post discharge-Standard care-t6

Section Question Answer

. . . o Some concerns
Overall bias and Directness Risk of bias judgement (Due to missing data)
Overall bias and Directness

Directly applicable
Overall Directness Yy app
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1.1.19.4.7. continuousoutcomes-Psychologicaldistress-HADSdepressionsubscale-MeanSD-Standard care plus
outreach telerehabilitation provided by nurses post discharge-Standard care-t6

Section Question Answer

. . . o Some concerns
Overall bias and Directness Risk of bias judgement (Due to missing data)
Overall bias and Directness

Directly applicable
Overall Directness Yy app

1.1.19.4.8. Dichotomousoutcomes-Withdrawalduetoadverseevents-NoOfEvents-Standard care plus outreach
telerehabilitation provided by nurses post discharge-Standard care-t6

Section Question Answer

. . . o Some concerns
Overall bias and Directness Risk of bias judgement (Due to missing data)
Overall bias and Directness

Directly applicable
Overall Directness Yy app

1.1.20. Burgos, 2020

Bibliographic Burgos PI; Lara O; Lavado A; Rojas-Sepulveda I; Delgado C; Bravo E; Kamisato C; Torres J; Castafieda V; Cerda M,;

Reference Exergames and Telerehabilitation on Smartphones to Improve Balance in Stroke Patients.; Brain sciences; 2020; vol. 10 (no.
11)

1.1.20.1. Study details

NR
Secondary

publication of
another included
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study- see primary
study for details

Other publications
associated with
this study included
in review

Trial name /
registration
number

Study type
Study location
Study setting

Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

NR

Randomised controlled trial (RCT)
Chile

All patients were undergoing physical therapy at the Hospital Clinico de la Universidad de Chile (HCUCH) or at Hospital
San José (HSJ), both located in Santiago, Chile. Home based rehabilitation.

NR

This research was partially funded by CIMT/HCUCH-Telemedicine Project of Universidad de Chile. The authors
acknowledge partial financial support from the National Agency for Research and Development (ANID) projects

ICNO9 015, PIA ACT192015, and FONDECYT 1118133, 11170475; CORFO (16CTTS-66390, 17CONTEC-78959) and
DAAD (57220037, 57168868).

Participants’ inclusion criteria were to have a biped time > 30 s, a Berg Balance Scale (BBS) < 50, and at least one
caregiver at home

NR

All patients were undergoing physical therapy at the Hospital Clinico de la Universidad de Chile (HCUCH) or at Hospital
San José (HSJ), both located in Santiago, Chile. Patients were invited to participate between August 2018 and July 2019
after approval of the HCUCH ethical committee

The Tele PT group received 9 sessions of 30 min per week for 4 weeks. In each session, participants trained in balance
tasks using smartphone-based exergames controlled by body motions. After equipment delivery as well as participant and
caregiver training, the therapist remotely monitored home progress using the web platform. Daily contact was kept via
whats app as a way to increase protocol adherence and to be responsive to any detected technical problem promptly. The
equipment was delivered to each study participant at home, with alarms set up 15 min ahead of exercise times. If a
participant did not perform the session, the therapist called the participant via telephone. Therapist monitoring was done by
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Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of
treatment per week
Subgroup 5 -
Focus of care

Subgroup 6 - Mode
of delivery

connecting to the web platform and watching games scores daily at the scheduled session time or afterwards based on
therapist availability. The participant exercised at home using the proposed system while games scores and IMU recordings
were sent to the platform database for monitoring. After 4 weeks, the protocol ended by repeating the balance assessment.
An Android-based smartphone (Samsung Galaxy J7 Prime 2016) integrated with two wireless inertial movement sensors
was used. Sensors were positioned using velcro fasteners at the lumbar level (posterior middle line) and at the anterior
thigh of the paretic side. Participants interacted with our custom-developed Android app, including a calibration stage that
recorded participants’ stability limits. The physical therapist, on the other hand, operated a customized web platform to
monitor participants’ activity and adherence. Participants were able to modify their own routine difficulty level as they
progressed in the protocol, which was determined by their calibration results. Six exergames were specifically built in our
app to specifically promote the following: (1) antero-posterior increase in stability limits, (2) medio-lateral increase in stability
limits, (3) anticipatory adjustments in sit to stand transfer, (4) standing postural oscillations reduction, (5) reactive balance,
and (6) training of dynamic anticipatory postural control through dancing. Concomitant therapy - groups received their
standard rehabilitation treatment at the hospital site, (3 sessions of 40 min per week of physical therapy for 4 weeks).

NR
Subacute (7 days - 6 months)

Unclear/not stated

1-2 hours

6 days a week

Functional independency

Balance
Videoconferencing
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Subgroup 7 - Mode Real time communication

of feedback

Comparator The control group received their standard rehabilitation treatment at the hospital site, (3 sessions of 40 min per week of
physical therapy for 4 weeks).

Number of 10

participants

Duration of follow- 4 weeks

up

Indirectness NR

Additional Nr

comments

1.1.20.2. Study arms

1.1.20.2.1. tele rehabilitation balance training (N = 6)
The Tele PT group received 9 sessions of 30 min per week for 4 weeks. In each session, participants trained in balance tasks using
smartphone-based exergames controlled by body motions. After equipment delivery as well as participant and caregiver training, the
therapist remotely monitored home progress using the web platform. The participant exercised at home using the proposed system
while games scores and IMU recordings were sent to the platform database for monitoring. After 4 weeks, the protocol ended by
repeating the balance assessment. An Android-based smartphone (Samsung Galaxy J7 Prime 2016) integrated with two wireless
inertial movement sensors was used. Sensors were positioned using velcro fasteners at the lumbar level (posterior middle line) and at
the anterior thigh of the paretic side. Participants interacted with our custom-developed Android app, including a calibration stage that
recorded participants’ stability limits. The physical therapist, on the other hand, operated a customized web platform to monitor
participants’ activity and adherence. Participants were able to modify their own routine difficulty level as they progressed in the
protocol, which was determined by their calibration results. Six exergames were specifically built in our app to specifically promote the
following: (1) antero-posterior increase in stability limits, (2) medio-lateral increase in stability limits, (3) anticipatory adjustments in sit
to stand transfer, (4) standing postural oscillations reduction, (5) reactive balance, and (6) training of dynamic anticipatory postural
control through dancing. Concomitant therapy - groups received their standard rehabilitation treatment at the hospital site, (3 sessions
of 40 min per week of physical therapy for 4 weeks).
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1.1.20.2.2. Face to face rehabilitation (N = 4)

The control group received their standard rehabilitation treatment at the hospital site, (3 sessions of 40 min per week of physical
therapy for 4 weeks).

1.1.20.3. Characteristics

1.1.20.3.1. Study-level characteristics

Characteristic Study (N =10)
Mean age (SD) 46 to 79
Range
Ethnicity NR
Nominal
Time period after stroke NR
Nominal
Severity NR
Nominal
Focus of care required NR
Nominal
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1.1.20.3.2. Arm-level characteristics

Characteristic
% Female

Sample size
Comorbidities

Sample size
Dyslipidemia

Sample size
Hypertension

Sample size
Diabetes

Sample size

1.1.20.4. Outcomes

1.1.20.4.1
e Baseline
o 4 week

tele rehabilitation balance training (N = 6)
empty data

n=NR; % =NR

n=2;% =33
n=5;%=283.3
n=4;%=66.7

. Study timepoints
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1.1.20.4.2. Continuous outcomes

Outcome tele rehabilitation tele rehabilitation Face to face Face to face
balance training, balance training, 4 week, rehabilitation , rehabilitation , 4
Baseline, N=6 N=6 Baseline, N =4 week, N =4
Balance (Berg Balance Scale) 35 (4) 11.3 (3.3) 35.8 (9.8) 7 (4.2)

Scale range: 0-56. Change scores.
Calculated from individual patient data
reported in the study.

Mean (SD)

Activities of daily living (barthel 65 (4.1) 17.5 (9) 61.3 (24.8) 3.8 (7.4)
index)

Scale range: 0-100. Change scores.

Calculated from individual patient data

reported in the study.

Mean (SD)

Balance (Berg Balance Scale) - Polarity - Higher values are better
Activities of daily living (barthel index) - Polarity - Higher values are better

1.1.20.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.20.4.4. Continuousoutcomes-Balance(BergBalanceScale)finalvalue-MeanSD-tele rehabilitation balance training-
Face to face rehabilitation -t4
Section Question Answer

High
Overall bias and Directness Risk of bias judgement 9
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Section Question Answer
Overall bias and Directness ) Directly applicable
Overall Directness
1.1.20.4.5. Continuousoutcomes-Activitiesofdailyliving-Barthellndex-changescore-MeanSD-tele rehabilitation balance
training-Face to face rehabilitation -t4
Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ) Directly applicable
Overall Directness

1.1.21. Chen, 2017

Bibliographic Chen, Jing; Jin, Wei; Dong, Wen Shuai; Jin, Yan; Qiao, Feng Lei; Zhou, Ya Fei; Ren, Cheng Chuan; Effects of Home-based
Reference

Telesupervising Rehabilitation on Physical Function for Stroke Survivors with Hemiplegia: A Randomized Controlled Trial.;
American journal of physical medicine & rehabilitation; 2017; vol. 96 (no. 3); 152-160

1.1.21.1. Study details

NR
Secondary

publication of
another included
study- see primary
study for details
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Other publications This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,

associated with Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
this study included 2020, Issue 1. Art. No.: CD010255.
in review
For further information about the data extraction please see the Cochrane review.
Trial name / ChiCTRTRC-14005233)
registration
number
Study type Randomised controlled trial (RCT)
Study location China
Study setting Shanghai 5th People’s Hospital Affiliated to Fudan University, Shanghai, China and home based
Study dates NR

Sources of funding This trial is funded by a project grant from Shanghai Strategic Emerging Industries Project Plan (number 2013SJXW152).
The apparatus used in this study were developed and provided by Shanghai NCC Electronic Co. Ltd.

Inclusion criteria Inclusion criteria: aged 35 to 85 years old; first diagnosis was ischaemic or haemorrhagic stroke or recurrent stroke but
without hemiplegia symptoms before; have a symptom of hemiplegia, leM or right; 14 to 90 days from stroke onset; National
Institute of Health Stroke Scale scores from 2 to 20 and mRS scores from 1 to 5; have not previously received any
rehabilitation intervention since this stroke onset

Exclusion criteria  Exclusion criteria: Glasgow Coma Scale scores under 15, have been confirmed as having dementia based on Mini Mental
State Examination assessment, with mental disorders and unable to cooperate with examination, treatment or follow-up;
disability not induced by stroke or disability induced by historical stroke; associated severe primary disease of heart, liver,
kidney, or haematological system; cognitive disorder, history of psychosis, substance abuse, or alcoholism; skin infections
in the areas of surface electrodes attached; metal implants in the body, including cardiac pacemaker, metal stent, or steel
plate; in the gestation or lactation period or have a fertility plan; associated malignant tumour or severe progressive disease
in any other system; have been recruited by any other clinical trial in the preceding 90 days; unable to complete the basic
course of treatment, with poor treatment adherence or inability to follow-up

Recruitment / NR
selection of
participants
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Intervention(s)

Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of
treatment per week
Subgroup 5 -
Focus of care

Subgroup 6 - Mode
of delivery

Subgroup 7 - Mode
of feedback

Individualised telerehabilitation physical exercise plan selected by treating therapists and provided as prescription within the
telerehabilitation apparatus. Therapists explained and demonstrated exercises. After discharge, participants received
rehabilitation via the telerehabilitation system; therapists supervised via live video and collected data remotely. Therapists
were available for advice if needed. Carers kept training logs of training. Parameters of vital signs were recorded by
physiological data collection system during the process of therapy. These logs, physiological data, and EMG signal gave
feedback to the therapist end for supervision and analysis by the therapists. Concomitant therapy: After discharge,
participants in both groups were given physical exercises and electromyography-triggered neuromuscular stimulation
(ETNS). Exercises were conducted for 1 hour, twice in a working day for 12 weeks (total = 60 sessions). ETNS was
conducted by using a portable muscle electricity biofeedback instrument for 20 minutes, twice in a working day for 12
weeks, a total of 60 session

NR
Subacute (7 days - 6 months)

Moderate (or NIHSS 5-14)

1-2 hours

5 days per week

Upper limb

Lower limb
Videoconferencing

Real time communication

147

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

Comparator Control intervention: received rehabilitation in the outpatient therapy department. Exercises and ETNS were the same but
the therapy was provided face-to-face with therapists.

Number of 54

participants

Duration of follow- 3 and 6 months

up

Indirectness NR

Additional NR

comments

1.1.21.2. Study arms

1.1.21.2.1. Telerehabilitation (N = 27)
Individualised telerehabilitation physical exercise plan selected by treating therapists and provided as prescription within the
telerehabilitation apparatus. Therapists explained and demonstrated exercises. After discharge, participants received rehabilitation via
the telerehabilitation system; therapists supervised via live video and collected data remotely. Therapists were available for advice if
needed. Carers kept training logs of training. Parameters of vital signs were recorded by physiological data collection system during
the process of therapy. These logs, physiological data, and EMG signal gave feedback to the therapist end for supervision and
analysis by the therapists. Concomitant therapy: After discharge, participants in both groups were given physical exercises and
electromyography-triggered neuromuscular stimulation (ETNS). Exercises were conducted for 1 hour, twice in a working day for 12
weeks (total = 60 sessions). ETNS was conducted by using a portable muscle electricity biofeedback instrument for 20 minutes, twice
in a working day for 12 weeks, a total of 60 session

1.1.21.2.2. In person (N = 27)
Control intervention: received rehabilitation in the outpatient therapy department. Exercises and ETNS were the same but the therapy
was provided face-to-face with therapists.
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1.1.21.3. Characteristics

1.1.21.3.1. Study-level characteristics

Characteristic Study (N = 54)
Ethnicity NR

Nominal

Focus of care required NR

Nominal

1.1.21.3.2. Arm-level characteristics

Characteristic Telerehabilitation (N = 27) In person (N = 27)
% Female n=9;%=33.3

N=12;%=44.4
Sample size
Mean age (SD) 66.52 (12.08)

66.15 (12.33)
Mean (SD)
Comorbidities n=NR; % =NR

n=NR; % =NR
Sample size
Hypertension n=21;% =553

n=25;%=69.4
Sample size
Hyperlipdaemia n=2;%=5.2

yperip ° N=2;%=56

Sample size
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Characteristic
Diabetes

Sample size
Atrial fibrillation

Sample size
Time period after stroke (days)

Mean (SD)

Severity
NIHSS

Mean (SD)

1.1.21.4. Outcomes

1.1.21.4.1. Study timepoints

« Baseline
e 3 month
¢ 6 month

Telerehabilitation (N = 27)
n=12;%=31.6

nN=3;%=7.9

24.96 (5.62)

6.78 (2.67)
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7.7 (2.55)
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1.1.21.4.2. Continuous outcomes

Outcome Telerehabilitation, Telerehabilitation, 3
Baseline, N = 27 month, N = 26

Activities of daily 55.56 (12.81) 61.4 (12.9)

living (barthel

index)

Scale range: 0-100.

Final values.

Mean (SD)

Balance (Berg 33.1 (4) 37 (3.8)

Balance Scale)
Scale range: 0-56.
Final values.

Mean (SD)

Telerehabilitation, 6
month, N = 26

67.31 (12.27)

40.5 (4.1)

Activities of daily living (barthel index) - Polarity - Higher values are better
Balance (Berg Balance Scale) - Polarity - Higher values are better

1.1.21.4.3. Continuous outcomes (mean differences)

Outcome Telerehabilitation vs In person,
Baseline, N2 = 27, N1 = 27
Activities of daily living 1.3 (-5.87 to 8.46)

(barthel index)

Scale range: 0-100. Mean
difference determined from final
values.

Mean (95% CI)

In person,
Baseline, N =
27

54.26 (13.35)

31.7 (5.9)

In person, 3
month, N =
25

59.8 (12.3)

36.1 (5.3)

In person, 6
month, N =
24

66.04 (10.83)

39.5 (5.4)

Telerehabilitation vs In person, 3 Telerehabilitation vs In person, 6
month, N2 = 26, N1 = 24

month, N2 = 26, N1 = 25

2.08 (-5.17 to 9.34)
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Outcome Telerehabilitation vs In person, Telerehabilitation vs In person, 3 Telerehabilitation vs In person, 6
Baseline, N2 = 27, N1 = 27 month, N2 =26, N1 =25 month, N2 = 26, N1 = 24
Balance (Berg Balance Scale) 1.37 (-0.93 to 3.67) 0.92 (-1.27 to 3.1) 0.65 (-1.43 to empty data)

Scale range: 0-56. Mean
difference determined from final
values.

Mean (95% ClI)

Activities of daily living (barthel index) - Polarity - Higher values are better
Balance (Berg Balance Scale) - Polarity - Higher values are better

1.1.21.4.4. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.21.4.5. Continuousoutcomes(meandifferences)-Activitiesofdailyliving(barthelindex)-MeanNineFivePercentClI-
Telerehabilitation-In person-t3

Section Question Answer

, . : L Some concerns
Overall bias and Directness Risk of bias judgement

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.21.4.6. Continuousoutcomes(meandifferences)-Activitiesofdailyliving(barthelindex)-MeanNineFivePercentCI-
Telerehabilitation-In person-t6

Section Question Answer

, . : L Some concerns
Overall bias and Directness Risk of bias judgement
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Section Question Answer

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.21.4.7. Continuousoutcomes(meandifferences)-Balance(BergBalanceScale)-MeanNineFivePercentClI-
Telerehabilitation-In person-t3
Section Question Answer

. . . L. Some concerns
Overall bias and Directness Risk of bias judgement

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.21.4.8. Continuousoutcomes(meandifferences)-Balance(BergBalanceScale)-MeanNineFivePercentClI-
Telerehabilitation-In person-t6

Section Question Answer

_ _ . o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.22. Chen, 2020

Bibliographic Chen, Jing; Sun, Dalong; Zhang, Shufan; Shi, Yonghui; Qiao, Fenglei; Zhou, Yafei; Liu, Jun; Ren, Chuancheng; Effects of
Reference home-based telerehabilitation in patients with stroke: A randomized controlled trial.; Neurology; 2020; vol. 95 (no. 17); e2318-
€2330
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1.1.22.1. Study details

Secondary
publication of
another included
study- see primary
study for details

Other publications
associated with
this study included
in review

Trial name /
registration
number

Study type

Study location
Study setting
Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

No additional information.

No additional information.

NR

Randomised controlled trial (RCT)
China

The neurology department of Shanghai Fifth People’s Hospital affiliated with Fudan University and community setting
NR

This study was supported by Shanghai Strategic Emerging Industries Project Plan (2013SJXWQ52) and the National
Natural Science Foundation of China (81571277).

The inclusion criteria were as follows: (1) aged 30-85 years; (2) right-handed before stroke; (3) screening within 1-3 weeks
after stroke symptom onset and in a stable condition; (4) first-onset stroke with a single subcortical lesion involving the
motor pathway; (5) clinical evidence of hemiplegia based on neurologic examination, and the corresponding responsible
lesions evident on CT or MRI; (6) NIH Stroke Scale (NIHSS) score 2—20; and (7) not receiving regular rehabilitation training
but who have a strong need for rehabilitation and good family support.

The exclusion criteria included the following: (1) unconsciousness, cognitive impairment, or cooperation difficulties; (2)
cerebellar or pontine lesions; (3) other brain abnormalities or psychiatric disorders, or clinically significant or unstable
medical diseases; (4) use of medications that might affect motor examinations, such as antipsychotics and antiepileptics;
(5) contraindications for MRI scanning; and (6) claustrophobia
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Recruitment / A consecutive series of patients with a diagnosis of stroke who were admitted to the neurology department of Shanghai
selection of Fifth People’s Hospital affiliated with Fudan University between July 2017 and January 2019 were screened for inclusion by
participants a consensus panel of 2 senior neurologists and 1 radiologist.

Intervention(s) Home-based motor training telerehabilitation: Patients assigned to the TR group participated in rehabilitation training at

home with the Telemedicine Rehabilitation System. (TRS) under the therapists’ guidance. The TRS consists of a therapist
end, a network data system, and a patient end. Therapists supervise the patients to conduct OT/PT and ENTS by live video
conferencing via TRS.

Concomitant therapy: All the patients were required to receive the rehabilitative intervention for up to 12 weeks after
inclusion with a target of 10 rehabilitation training sessions per week with 60 minutes of occupational therapy (OT) and
physical therapy (PT) and 20 minutes of EMG-triggered neuromuscular stimulation (ETNS) for each session.

Population NR
subgroups

Subgroup 1 -time Subacute (7 days - 6 months)
after stroke

Subgroup 2 - Moderate (or NIHSS 5-14)
Severity
Subgroup 3 - 1-2 hours

Minutes/hours of
intervention per
day

Subgroup 4 - 5 days per week
Number of days of
treatment per week
Subgroup 5 - Upper limb
Focus of care

Lower limb

Subgroup 6 - Mode Videoconferencing
of delivery
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Subgroup 7 - Mode Real time communication

of feedback

Comparator Conventional rehabilitation in person: Patients randomized to the CR group completed the rehabilitation training in the
outpatient rehabilitation department and the training was conducted face-to-face with the rehabilitation therapists.
Concomitant therapy: All the patients were required to receive the rehabilitative intervention for up to 12 weeks after
inclusion with a target of 10 rehabilitation training sessions per week with 60 minutes of occupational therapy (OT) and
physical therapy (PT) and 20 minutes of EMG-triggered neuromuscular stimulation (ETNS) for each session.

Number of 52

participants

Duration of follow- 12 weeks and 24 weeks

up

Indirectness NR

Additional NR

comments

1.1.22.2. Study arms

1.1.22.2.1. Home-based motor training telerehabilitation (N = 26)
Patients assigned to the TR group participated in rehabilitation training at home with the Telemedicine Rehabilitation System. (TRS)
under the therapists’ guidance. The TRS consists of a therapist end, a network data system, and a patient end. Therapists supervise
the patients to conduct OT/PT and ENTS by live video conferencing via TRS. Concomitant therapy: All the patients were required to
receive the rehabilitative intervention for up to 12 weeks after inclusion with a target of 10 rehabilitation training sessions per week with
60 minutes of occupational therapy (OT) and physical therapy (PT) and 20 minutes of EMG-triggered neuromuscular stimulation
(ETNS) for each session.
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1.1.22.2.2. Conventional rehabilitation in person (N = 26)
Patients randomized to the CR group completed the rehabilitation training in the outpatient rehabilitation department and the training
was conducted face-to-face with the rehabilitation therapists. Concomitant therapy: All the patients were required to receive the
rehabilitative intervention for up to 12 weeks after inclusion with a target of 10 rehabilitation training sessions per week with 60 minutes

of occupational therapy (OT) and physical therapy (PT) and 20 minutes of EMG-triggered neuromuscular stimulation (ETNS) for each
session.

1.1.22.3. Characteristics

1.1.22.3.1. Study-level characteristics

Characteristic Study (N = 52)
Ethnicity NR

Nominal

Comorbidities NR

Nominal

Focus of care required NR

Nominal

1.1.22.3.2. Arm-level characteristics

Characteristic Home-based motor training telerehabilitation (N = 26) Conventional rehabilitation in person (N = 26)

% Female n=12; % =46
n=14;% =53.8

Sample size
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Characteristic Home-based motor training telerehabilitation (N = 26) Conventional rehabilitation in person (N = 26)
Mean age (SD) 64.19 (9.42)

59.42 (10)
Mean (SD)

Time period after stroke (days) 14 (13 to 16) 14 (12,6 to 16)
.6to

Median (IQR)
Severity 5 (310 6)
5 (3.8 10 8)
Median (IQR)
1.1.22.4. Outcomes
1.1.22.4.1. Study timepoints
« Baseline
e 12 week
1.1.22.4.2. Continuous outcomes
Outcome Home-based motor training Home-based motor training Conventional Conventional
telerehabilitation, Baseline, N telerehabilitation, 12 week, N rehabilitation in person, rehabilitation in person,
=26 =22 Baseline, N = 26 12 week, N = 22
Physical function - 71.88 (10.76) NA (NA) 71.65 (10.25) NA (NA)
upper limb (FMA UE
and LL)

Scale range: 0-100.
Change scores.
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Outcome Home-based motor training Home-based motor training Conventional Conventional
telerehabilitation, Baseline, N telerehabilitation, 12 week, N rehabilitation in person, rehabilitation in person,
=26 =22 Baseline, N = 26 12 week, N = 22

Mean (SD)

Activities of daily 70 (NR) NA (NA) 77.5 (NR) NA (NA)

living (Modified
Barthel Index)
Scale range: 0-100.
Change scores.

Mean (SD)

Physical function - upper limb (FMA UE and LL) - Polarity - Higher values are better
Activities of daily living (Modified Barthel Index) - Polarity - Higher values are better

1.1.22.4.3. Dichotomous outcomes

Outcome Home-based motor training Home-based motor training Conventional Conventional
telerehabilitation, Baseline, N = telerehabilitation, 12 week, N = rehabilitation in person, rehabilitation in person,
26 26 Baseline, N = 26 12 week, N = 26

Withdrawal due to n = NR ; % = NR n=1;%=23.8 n=NR; % =NR nN=2;%=7.7

adverse events

died

No of events
Withdrawal due to adverse events - Polarity - Lower values are better
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1.1.22.4.4. Continuous outcomes (mean differences)

Outcome Home-based motor training telerehabilitation vs Home-based motor training telerehabilitation vs
Conventional rehabilitation in person, Baseline, N2 = Conventional rehabilitation in person, 12 week, N2 =
26, N1 =26 22,N1 =22

Physical function - NA (NA to NA) 5.81 (0.076 to 7.46)

upper limb (FMA UE and

LL)

Scale range: 0-100.
Change scores.

Mean (95% Cl)

Activities of daily living NA (NA to NA) 5.58 (-0.0856 to 11.1)
(Modified Barthel Index)

Scale range: 0-100.

Change scores.

Mean (95% CI)

Physical function - upper limb (FMA UE and LL) - Polarity - Higher values are better
Activities of daily living (Modified Barthel Index) - Polarity - Higher values are better

1.1.22.4.5. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.22.4.6. Dichotomousoutcomes-Withdrawalduetoadverseevents-NoOfEvents-Home-based motor training
telerehabilitation-Conventional rehabilitation in person-t12
Section Question Answer

, . : L Some concerns
Overall bias and Directness Risk of bias judgement
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Section Question Answer

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.22.4.7. Continuousoutcomes(meandifferences)-Physicalfunction-upperlimb(FMAUEandLL)-MeanNineFivePercentCI-
Home-based motor training telerehabilitation-Conventional rehabilitation in person-t12

Section Question Answer
) ) ] Some concerns
Overall bias and Risk of bias
Directness judgement
Overall bias and ) Partially applicable
Directness Overall Directness  (oytcome indirectness (reports upper limb and lower limb scales pooled together instead of just the

upper limb subscale))

1.1.22.4.8. Continuousoutcomes(meandifferences)-Activitiesofdailyliving(ModifiedBarthellndex)-
MeanNineFivePercentCl-Home-based motor training telerehabilitation-Conventional rehabilitation in person-t12

Section Question Answer

i ) ) o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.23. Chumbler, 2012

Bibliographic Chumbler, Neale R; Quigley, Patricia; Li, Xinli; Morey, Miriam; Rose, Dorian; Sanford, Jon; Griffiths, Patricia; Hoenig, Helen;
Reference Effects of telerehabilitation on physical function and disability for stroke patients: a randomized, controlled trial.; Stroke; 2012;
vol. 43 (no. 8); 2168-74
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1.1.23.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,

associated with Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
this study included 2020, Issue 1. Art. No.: CD010255.
in review

For further information about the data extraction please see the Cochrane review.

Trial name / NCT00384748

registration

number

Study type Randomised controlled trial (RCT)

Study location USA

Study setting Recruited from 3 Veterans Affairs Medical Centres in the USA

Study dates NR

Sources of funding This research was supported by the Department of Veteran Affairs Rehabilitation Research and Development Service
(B4492R).
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Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

N.R.C. discloses a research grant from the VA Office of Rural Health for >$10 000. No potential conflicts of interest exist for
the remaining authors.

Inclusion criteria: ischemic or haemorrhagic stroke within the previous 24 months; participants aged 45 to 90 years,
discharged to the community, not cognitively impaired (no more than 4 errors on the Short Portable Mental Status
Questionnaire), able to follow a 3-step command, discharge motor Functional Independence Measure score of 18 to 88,
approval by participants and physician; signed medical media release form

Exclusion criteria: failure to meet above criteria
Recruited from 3 Veterans Affairs Medical Centres in the USA

Telerehabilitation intervention: the purpose of the intervention was to improve the participant's func tional mobility.
Intervention included 3 tele-visits, use of an in-home messaging device (IHMD) and 5 telephone calls over a 3-month
period. The tele-visits involved assessment of physical function, goal setting and demonstration of exercises; a research
assistant used a camcorder to record the home environment and the participant completing tests of physical and functional
performance that were later reviewed by the teletherapist. The therapist asked the participant questions via the IHMD and
provided positive encouragement to maximise exercise adherence. Telephone calls were used to problem-solve any
barriers to exercise and to review and advance the exercise programmes.

NR
Subacute (7 days - 6 months)
Moderate (or NIHSS 5-14)

1-2 hours
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Subgroup 4 -
Number of days of
treatment per week

Subgroup 5 -
Focus of care

Subgroup 6 - Mode
of delivery

Subgroup 7 - Mode
of feedback

Comparator

Number of
participants
Duration of follow-
up

Indirectness

Additional
comments

<5 days a week

Functional independency
Telephone
Store and forward

Participants randomized to the UC group were not contacted by study personnel other than for the initial recruitment and
consent, and to obtain baseline and outcome measures. The UC participants could receive any services provided as part of
their usual VA or non-VA care, such as home health care.

48
3 months and 6 months

NR
NR

1.1.23.2. Study arms

1.1.23.2.1. Telerehabilitation arm (N = 25)
Telerehabilitation intervention: the purpose of the intervention was to improve the participant's functional mobility. Intervention included
3 tele-visits, use of an in-home messaging device (IHMD) and 5 telephone calls over a 3-month period. The tele-visits involved
assessment of physical function, goal setting and demonstration of exercises; a research assistant used a camcorder to record the
home environment and the participant completing tests of physical and functional performance that were later reviewed by the
teletherapist. The therapist asked the participant questions via the IHMD and provided positive encouragement to maximise exercise
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adherence. Telephone calls were used to problem-solve any barriers to exercise and to review and advance the exercise
programmes.

1.1.23.2.2. Usual care (N = 23)

Participants randomized to the UC group were not contacted by study personnel other than for the initial recruitment and consent, and
to obtain baseline and outcome measures. The UC participants could receive any services provided as part of their usual VA or non-
VA care, such as home health care.

1.1.23.3. Characteristics

1.1.23.3.1. Study-level characteristics

Characteristic Study (N = 48)
% Female nN=0;%=0
Sample size
Ethnicity NR
Nominal
Comorbidities NR
Nominal
Focus of care required NR
Nominal
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1.1.23.3.2. Arm-level characteristics

Characteristic Telerehabilitation arm (N = 25) Usual care (N = 23)
Mean age (SD 67.1 (9.5
ge (SD) (8:5) 67.7 (10)
Mean (SD)
Time period after stroke 26 (41 to 50)
days 74 (31 to 49)
Median (IQR)
Severity 6.7 (1.3)
Goldstein and Chilukuri algorithm of the Canadian Neurological Scale 6.8 (1.4)
Mean (SD)
1.1.23.4. Outcomes
1.1.23.4.1. Study timepoints

« Baseline

e 3 month

e 6 month

1.1.23.4.2. Continuous outcomes
Outcome Telerehabilitation arm, Telerehabilitation Telerehabilitation Usual care, Usual care, Usual care,
Baseline, N = 25 arm, 3 month, N=22 arm, 6 month, N=24 Baseline, N= 3 month, N 6 month, N
23 =22 =19

Physical function - upper 64.7 (21.2) 70.1 (19.4) 72.2 (20.6) 65.6 (17.2) 64.1 (17.8) 64.3 (19.3)

limb - Late-Life Function
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Outcome Telerehabilitation arm, Telerehabilitation Telerehabilitation Usual care, Usual care, Usual care,
Baseline, N = 25 arm, 3 month, N=22 arm, 6 month, N=24 Baseline, N= 3 month, N 6 month, N
23 =22 =19

and Disability Instrument
0-100 (values reported in
cochrance)

Mean (SD)
Physical function - upper limb - Late-Life Function and Disability Instrument - Polarity - Higher values are better

1.1.23.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.23.4.4. Continuousoutcomes-Physicalfunction-upperlimb-Late-LifeFunctionandDisabilitylnstrument-MeanSD-
Telerehabilitation arm-Usual care-t3

Section Question Answer
: : . . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.23.4.5. Continuousoutcomes-Physicalfunction-upperlimb-Late-LifeFunctionandDisabilitylnstrument-MeanSD-
Telerehabilitation arm-Usual care-t6

Section Question Answer

Some concerns
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Section Question Answer

Overall bias and Directness ] Directly applicable
Overall Directness

1.1.24. Cramer, 2019

Bibliographic Cramer, Steven C; Dodakian, Lucy; Le, Vu; See, Jill; Augsburger, Renee; McKenzie, Alison; Zhou, Robert J; Chiu, Nina L;

Reference Heckhausen, Jutta; Cassidy, Jessica M; Scacchi, Walt; Smith, Megan Therese; Barrett, A M; Knutson, Jayme; Edwards,
Dylan; Putrino, David; Agrawal, Kunal; Ngo, Kenneth; Roth, Elliot J; Tirschwell, David L; Woodbury, Michelle L; Zafonte, Ross;
Zhao, Wenle; Spilker, Judith; Wolf, Steven L; Broderick, Joseph P; Janis, Scott; National Institutes of Health StrokeNet
Telerehab, Investigators; Efficacy of Home-Based Telerehabilitation vs In-Clinic Therapy for Adults After Stroke: A
Randomized Clinical Trial.; JAMA neurology; 2019; vol. 76 (no. 9); 1079-1087

1.1.24.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,

associated with Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
this study included 2020, Issue 1. Art. No.: CD010255.
in review
For further information about the data extraction please see the Cochrane review.
Trial name / NCT02360488
registration
number
Study type Randomised controlled trial (RCT)
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Study location
Study setting
Study dates
Sources of funding

Inclusion criteria
Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

USA
11 sites in USA and home based
NR

This award was funded by the Eunice Kennedy Shriver National Institute of Child Health and Human Development as well
as grants U01 NS091951, K24 HD074722, and T32 AR047752 from the NINDS.

Inclusion criteria: age = 18 years, stroke onset 4 to 36 weeks prior, arm motor Fugl-Meyer score 22-56 (out of 66)

Exclusion criteria: major active coexistent neurological or psychiatric disease; severe depression, cognitive impairment
(MoCA < 22), communication deficits interfering with participation, life expectancy < 6 months, non-English speaking,
unable to perform the 3 rehabilitation exercise test examples

Recruited from: 11 sites in the USA

Telerehabilitation therapy - The treatment intervention consisted of internet-enabled computer with table, chair, and 12
gaming input devices, but no keyboard, as no computer operation was required by patients. System software supported
videoconferencing and organized the 70 minutes of therapy, which consisted of exercises, functional games, and stroke
education as described in “For Both Groups.” Patients were trained to use the TR system at the baseline visit. A study team
member delivered the TR system to the home, where all 36 sessions took place.

During the 30 minutes prior to each session, the computer alerted the patient to the start time. Patients pressed a tabletop
button to begin the session, and to start subsequent games and exercises. Supervised sessions began with a 30-minute
patient-therapist videoconference, during which therapists supervised therapy, answered questions, reviewed treatment
plans, and performed study assessments. Unsupervised sessions had the same treatment content as supervised sessions
but without therapist contact. Exercises and stroke education in the TR group were strictly matched to IC group content,
being presented via the TR system.

Concomitant therapy - After discharge, participants in both groups were given physical exercises and electromyography-
triggered neuromuscular stimulation (ETNS). Exercises were conducted for 1 hour, twice in a working day for 12 weeks
(total = 60 sessions). ETNS was conducted by using a portable muscle electricity biofeedback instrument for 20 minutes,
twice in a working day for 12 weeks, a total of 60 sessions.
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Population NR
subgroups

Subgroup 1 -time Subacute (7 days - 6 months)
after stroke

Subgroup 2 - Mild (or NIHSS 1-5)
Severity
Subgroup 3 - <45 minutes

Minutes/hours of
intervention per
day

Subgroup 4 - 6 days a week
Number of days of

treatment per week

Subgroup 5 - Upper limb
Focus of care

Subgroup 6 - Mode Videoconferencing

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator In clinic intervention -The 18 supervised treatment sessions took place at the research center, during which treatment
therapists provided 70 minutes of continuous supervision. The 18 unsupervised treatment sessions were at home, guided
by an individualized booklet created and printed by treatment therapists and containing diagrams and instructions for
functional tasks plus exercises from the same list available during supervised days.

Number of 124

participants

Duration of follow- 30 day

up

Indirectness NR
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Additional NR
comments

1.1.24.2. Study arms

1.1.24.2.1. Telerehabilitation arm motor therapy (N = 62)

1.1.24.2.2. In person arm motor therapy (N = 62)

1.1.24.3. Characteristics

1.1.24.3.1. Study-level characteristics

Characteristic Study (N = 124)
Ethnicity NR

Nominal

Comorbidities NR

Nominal

Focus of care required NR

Nominal
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1.1.24.3.2. Arm-level characteristics

Characteristic Telerehabilitation arm motor therapy (N = 62) In person arm motor therapy (N = 62)
% Female n=14;%=22.6
n=20;% =323
Sample size
Mean age (SD 62 (14
ge (SD) (14) 62 (13)
Mean (SD)
Time period after stroke 132 (65)
129 (59)
Mean (SD)
Severit 3(2to5
y ( ) 3(2to4)
Median (IQR)
1.1.24.4. Outcomes
1.1.24.4.1. Study timepoints
o Baseline
o 30day
1.1.24.4.2. Continuous outcomes
Outcome Telerehabilitation arm motor  Telerehabilitation arm motor In person arm motor In person arm motor
therapy, Baseline, N = 62 therapy, 30 day, N = 62 therapy, Baseline, N = therapy, 30 day, N =
62 62
Physical function — upper NR (NR) 7.9 (6.7) NR (NR) 8.4 (7)

limb - FM UE - chnage
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Outcome Telerehabilitation arm motor  Telerehabilitation arm motor In person arm motor In person arm motor
therapy, Baseline, N = 62 therapy, 30 day, N = 62 therapy, Baseline, N = therapy, 30 day, N =
62 62
score

0-66 reported in cochrane

Mean (SD)
Physical function — upper limb - FM UE - chnage score - Polarity - Higher values are better

1.1.24.4.3. Continuous outcome (mean difference)

Outcome Telerehabilitation arm motor therapy vs In person  Telerehabilitation arm motor therapy vs In person
arm motor therapy, Baseline, N2 = 62, N1 = 62 arm motor therapy, 30 day, N2 = 62, N1 = 62
Physical function - upper NA (NA to NA) 0.06 (-2.14 to 2.26)

limb (Fugl Meyer upper limb)
Scale range: 0-66. Adjusted
mean difference.

Mean (95% CI)

Physical function - upper limb (Fugl Meyer upper limb) - Polarity - Higher values are better

1.1.24.4.4. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.24.4.5. Continuousoutcome(meandifference)-Physicalfunction-upperlimb(FuglMeyerupperlimb)-
MeanNineFivePercentCl-Telerehabilitation arm motor therapy-In person arm motor therapy-t30

Section Question Answer
: : : o Low
Overall bias and Directness Risk of bias judgement
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Section Question Answer

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.25. Dawson, 2022

Bibliographic Dawson, D.R.; Anderson, N.D.; Binns, M.; Bar, Y.; Chui, A.; Gill, N.; Linkewich, E.; McEwen, S.; Nalder, E.; Skidmore, E.;
Reference Strategy-training post-stroke via tele-rehabilitation: a pilot randomized controlled trial; Disability and rehabilitation; 2022; 1-10

1.1.25.1. Study details
No additional information.
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information.

associated with
this study included

in review

Trial name / NCT02724813.

registration

number

Study type Randomised controlled trial (RCT)
Study location Canada

Study setting Community-based.

Study dates No additional information.
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Sources of funding
Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups
Subgroup 1 - time
after stroke

Supported by a grant from the Heart & Stroke Foundation, Canadian Partnership for Stroke Recovery to DD.

At least 6 months post stroke (to allow examination of the effects of the intervention separately from the spontaneous
recovery that can occur in acute/post-acute stroke); have access to a computer and high-speed internet; fluent in written
and spoken English and no severe aphasia; impaired on one or more of the five items of the Executive Interview (those that
could be administered via telephone, specifically saying alternating numbers and letters, word fluency, anomalous sentence
repetition, a memory/distraction test and a serial order reversal task); score below the dementia cut-off (<30) on the
Telephone Interview of Cognitive Status; no other neurological conditions; report no concurrent substance abuse; able to
self-identify specific areas of their everyday lives with which they were having difficulty and needed or wanted to improve.

Signs of depression on the Patient Health Questionnaire-9 (score >9).

Recruited through advertisements at collaborating stroke centers across Ontario and from a volunteer research participant
database at Baycrest Health Sciences, Toronto, Canada.

Telerehabilitation N=8

Tele-CO-OP service delivered over a 10-week period by licensed occupational therapists delivered via Skype and recorded
using Pamela for Skype. All people received information about the platform and research assistants provided assistance to
setup the software. The sessions were recorded to allowed facilitators to engage in discussions about the sessions with a
trained instructor to support treatment fidelity. The CO-OP approach included the elements of client-selected goals,
application of meta-cognitive strategy, collaborative analysis of barriers to goal attainment, guided discovery toward goal
attainment and promotion of learning and generalisation by the therapist through direct discussion concerning the
application of strategies in a wide variety of everyday situations.

Concomitant therapy: Typically no active rehabilitation. Four reported current attendance at physiotherapy programs for
exercise, two once a week, one twice a week, one starting a program within the next month. Three of these people were in
the intervention group.

No additional information.

Chronic (>6 months)
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Subgroup 2 - Unclear/not stated
Severity
Subgroup 3 - Unclear/not stated

Minutes/hours of
intervention per
day

Subgroup 4 - Unclear/not stated
Number of days of
treatment per week

Subgroup 5 - Functional independency
Focus of care

Subgroup 6 - Mode Videoconferencing

of delivery
Subgroup 7 - Mode Real time communication
of feedback
Comparator Usual care N=9
Treatment as usual.
Concomitant therapy: Typically no active rehabilitation. Four reported current attendance at physiotherapy programs for
exercise, two once a week, one twice a week, one starting a program within the next month. Three of these people were in
the intervention group.
Number of 17
participants
Duration of follow- 10 weeks, 15 weeks (1 month after the end of intervention). However, the control group received the intervention at this
up time and so only the 10 week data will be extracted.
Indirectness No additional information.
176

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

Additional Intention to treat (1 dropped out from the control group but all people included in the analysis in their intended group).
comments

1.1.25.2. Study arms

1.1.25.2.1. Telerehabilitation (N = 8)
Tele-CO-OP service delivered over a 10-week period by licensed occupational therapists delivered via Skype and recorded using
Pamela for Skype. All people received information about the platform and research assistants provided assistance to setup the
software. The sessions were recorded to allowed facilitators to engage in discussions about the sessions with a trained instructor to
support treatment fidelity. The CO-OP approach included the elements of client-selected goals, application of meta-cognitive strategy,
collaborative analysis of barriers to goal attainment, guided discovery toward goal attainment and promotion of learning and
generalisation by the therapist through direct discussion concerning the application of strategies in a wide variety of everyday
situations. Concomitant therapy: Typically no active rehabilitation. Four reported current attendance at physiotherapy programs for
exercise, two once a week, one twice a week, one starting a program within the next month. Three of these people were in the
intervention group.

1.1.25.2.2. Usual care (N=9)
Treatment as usual (received the intervention after 10 weeks). Concomitant therapy: Typically no active rehabilitation. Four reported
current attendance at physiotherapy programs for exercise, two once a week, one twice a week, one starting a program within the next
month. Three of these people were in the intervention group.

1.1.25.3. Characteristics

1.1.25.3.1. Arm-level characteristics

Characteristic Telerehabilitation (N = 8) Usual care (N =9)
% Female n=4;%=50
n=4;%-=44
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Characteristic
Sample size
Mean age (SD) (years)

Mean (SD)
Ethnicity

Sample size
Comorbidities

Sample size
Time period after stroke (years)

Mean (SD)
Severity

Sample size
Focus of care required

Sample size

1.1.25.4. Outcomes

1.1.25.4.1. Study timepoints

o Baseline
e 10 week (<6 months)

Telerehabilitation (N = 8)

54.75 (11.78)

n=NR; % =NR

n=NR; % =NR

9.54 (8.48)

n=NR; % =NR

n=NR; % =NR
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1.1.25.4.2. Continuous outcomes

Outcome

Activities of daily living (COPM)

Scale range: 1-10. Change scores.

Mean (SD)
COPM performance untrained

Scale range: 1-10. Change scores.

Mean (SD)
COPM satisfaction untrained

Scale range: 1-10. Change scores.

Mean (SD)

Psychological distress -
Depression (PHQ-9)

Scale range: 0-27. Change scores.

Mean (SD)

Telerehabilitation, Baseline, Telerehabilitation, 10 week, Usual care, Baseline, Usual care, 10

N=8 N=8 N=9 week, N =9
NA (NA) NA (NA) NA (NA) NA (NA)
4(1.93) 2.38 (2.45) 4.69 (1.49) 1.88 (1.19)
4.15 (1.66) 2.69 (2.89) 471 (2.2) 1.67 (1.32)
3(3.38) -1.25 (2.12) 413 (3) -1.63 (2)

Activities of daily living (COPM) - Polarity - Higher values are better
Psychological distress - Depression (PHQ-9) - Polarity - Lower values are better
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1.1.25.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.25.4.4. Continuousoutcomes-Activitiesofdailyliving(COPM)-COPMperformanceuntrained-MeanSD-Telerehabilitation-
Usual care-t10

Section Question Answer

) ] ) o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.25.4.5. Continuousoutcomes-Activitiesofdailyliving(COPM)-COPMsatisfactionuntrained-MeanSD-Telerehabilitation-
Usual care-t10

Section Question Answer

) ] ) o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.25.4.6. Continuousoutcomes-Psychologicaldistress-Depression(PHQ-9)-MeanSD-Telerehabilitation-Usual care-t10

Section Question Answer

) ] ] o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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1.1.26. De Luca, 2018

Bibliographic De Luca, Rosaria; Leonardi, Simona; Spadaro, Letteria; Russo, Margherita; Aragona, Bianca; Torrisi, Michele; Maggio, Maria

Reference Grazia; Bramanti, Alessia; Naro, Antonino; De Cola, Maria Cristina; Calabro, Rocco Salvatore; Improving Cognitive Function
in Patients with Stroke: Can Computerized Training Be the Future?.; Journal of stroke and cerebrovascular diseases : the
official journal of National Stroke Association; 2018; vol. 27 (no. 4); 1055-1060

1.1.26.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications NR

associated with
this study included

in review

Trial name / NR

registration

number

Study type Randomised controlled trial (RCT)

Study location Italy

Study setting Laboratory of Robotic and Cognitive Rehabilitation of Istituto di Ricerca e Cura a Carattere Scientifico Neurolesi in Messina
Study dates NR

Sources of funding NR

Inclusion criteria  Inclusion criteria were (1) diagnosis of vascular brain injury of either hemorrhagic or ischemic etiology (the latter involving
the middle cerebral artery); (2) presence of moderate cognitive impairment, that is, Mini-Mental State Examination (MMSE)
score ranging from 12 to 20; (3) absence of severe spasticity with an Ashworth Scale less than 3; (4) absence of disabling
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups
Subgroup 1 - time
after stroke
Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of

sensory alterations (i.e., hearing and visual loss), and of severe medical and psychiatric illness according to the Diagnostic
and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) and International Classification of Diseases-10.

NR

The sample was enrolled from January 2013 to May 2015 at the Laboratory of Robotic and Cognitive Rehabilitation of
Istituto di Ricerca e Cura a Carattere Scientifico Neurolesi of Messina.

All the study participants underwent the same traditional CR, 6 times a week for 8 weeks (i.e., 48 sessions of 45 minutes
each). In addition, the EG was submitted to the pc-based Erica training, consisting of 24 sessions of 45 minutes each, 3
times a week for 8 weeks, whereas the CG performed only CR (24 sessions, 3 times a week for 8 weeks). Pc-cognitive
training was realized by means of an Italian computerized cognitive tool, Erica (with a user license of 3 years;
www.erica.giunti.it), which consists of a number of personalized pc exercises, articulated in 5 specific cognitive domains:
attention process, memory abilities, spatial cognition, verbal and nonverbal executive functions. This platform of
neuropsychological rehabilitation is characterised by modularity, flexibility, and uniformity in the type of task and in the
administered program. A trained cognitive therapist provided exercises with a growing hierarchy of complexity through the
Erica rehabilitative platform: the exercises’ difficulty was flexible to the progressive changes of the patient’s performance,
and consistently ensured effective and pleasant rehabilitation sessions.

Concomitant therapy: All the study participants underwent the same traditional CR, 6 times a week for 8 weeks (i.e., 48
sessions of 45 minutes each). To summarize, the 2 groups were submitted to the same amount of neurorehabilitation, but
only the EG performed computerized cognitive rehabilitation.

NR

Subacute (7 days - 6 months)

Unclear/not stated

<45 minutes
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intervention per
day

Subgroup 4 - 5 days per week
Number of days of

treatment per week

Subgroup 5 - Cognition
Focus of care

Subgroup 6 - Mode Unclear

of delivery

Subgroup 7 - Mode Store and forward

of feedback

Comparator Control rehabilitation consisted in a face-to-face approach between the patient and the therapist that was administered in
individual sessions. Training was customized for the needs of each patient. Indeed, tasks were presented using a paper
and-pencil modality, and these were specifically built to stimulate specific cognitive skill.
Concomitant therapy: All the study participants underwent the same traditional CR, 6 times a week for 8 weeks (i.e., 48
sessions of 45 minutes each). To summarize, the 2 groups were submitted to the same amount of neurorehabilitation, but
only the EG performed computerized cognitive rehabilitation.

Number of 35

participants

Duration of follow- 16 weeks

up

Indirectness NR

Additional NR

comments
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1.1.26.2. Study arms

1.1.26.2.1. Computerized cognitive rehabilitation (N = 20)
All the study participants underwent the same traditional CR, 6 times a week for 8 weeks (i.e., 48 sessions of 45 minutes each). In
addition, the EG was submitted to the pc-based Erica training, consisting of 24 sessions of 45 minutes each, 3 times a week for 8
weeks, whereas the CG performed only CR (24 sessions, 3 times a week for 8 weeks). Pc-cognitive training was realized by means of
an ltalian computerized cognitive tool, Erica (with a user license of 3 years; www.erica.giunti.it), which consists of a number of
personalized pc exercises, articulated in 5 specific cognitive domains: attention process, memory abilities, spatial cognition, verbal and
nonverbal executive functions. This platform of neuropsychological rehabilitation is characterised by modularity, flexibility, and
uniformity in the type of task and in the administered program. A trained cognitive therapist provided exercises with a growing
hierarchy of complexity through the Erica rehabilitative platform: the exercises’ difficulty was flexible to the progressive changes of the
patient’s performance, and consistently ensured effective and pleasant rehabilitation sessions. Concomitant therapy: All the study
participants underwent the same traditional CR, 6 times a week for 8 weeks (i.e., 48 sessions of 45 minutes each). To summarize, the
2 groups were submitted to the same amount of neurorehabilitation, but only the EG performed computerized cognitive rehabilitation.

1.1.26.2.2. Control rehabilitation (N = 15)
Control rehabilitation consisted in a face-to-face approach between the patient and the therapist that was administered in individual
sessions. Training was customized for the needs of each patient. Indeed, tasks were presented using a paper and-pencil modality,
and these were specifically built to stimulate specific cognitive skill. Concomitant therapy: All the study participants underwent the
same traditional CR, 6 times a week for 8 weeks (i.e., 48 sessions of 45 minutes each). To summarize, the 2 groups were submitted to
the same amount of neurorehabilitation, but only the EG performed computerized cognitive rehabilitation.

1.1.26.3. Characteristics

1.1.26.3.1. Study-level characteristics

Characteristic Study (N = 35)
Ethnicity NR
Nominal
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Characteristic
Comorbidities

Nominal

Severity

Nominal
Focus of care required

Nominal
1.1.26.3.2.  Arm-level characteristics
Characteristic Computerized cognitive rehabilitation (N = 20)
% Female n=9;%=45
Sample size
Mean age (SD) 43.9 (16.6)
Mean (SD)
Time period after stroke 3(1)
Mean (SD)

1.1.26.4. Outcomes

1.1.26.4.1. Study timepoints
« Baseline
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n=8; % =533

42.1 (17.7)

4 (1)
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¢ 16 week

1.1.26.4.2. Continuous outcomes

Outcome Computerized cognitive Computerized cognitive Control rehabilitation, Control
rehabilitation, Baseline, N rehabilitation, 16 week, N = Baseline, N =15 rehabilitation, 16
=20 20 week, N =15

Cognition - Non-spatial attention 29.6 (15.1) 43.1 (10.6) 35.3 (14) 37.7 (12)

and working memory (attentive

matrices)

Scale range unclear. Final values.

Mean (SD)

Cognition - Non-spatial attention 3.4 (1.6) 3.9 (1.6) 3.7 (1.2) 4.3 (9)
and working memory (digital

span)

Scale range unclear. Final values.

Mean (SD)

Psychological distress (Hamilton 12.1 (6.5) 8.6 (4.6) 10.8 (5.2) 9.2 (4.5)
Rating Scale for Depression)
Scale range: 0-56. Final values.

Mean (SD)

Cognition - Non-spatial attention and working memory (attentive matrices) - Polarity - Higher values are better
Cognition - Non-spatial attention and working memory (digital span) - Polarity - Higher values are better
Psychological distress (Hamilton Rating Scale for Depression) - Polarity - Lower values are better
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1.1.26.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.26.4.4. Continuousoutcomes-Cognition-Non-spatialattentionandworkingmemory-attentivematrices-MeanSD-
Computerized cognitive rehabilitation-Control rehabilitation-t16

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.26.4.5. Continuousoutcomes-psychologicaldistress-HamiltonRatingScaleforDepression-MeanSD-Computerized
coghnitive rehabilitation-Control rehabilitation-t16

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.26.4.6. Continuousoutcomes-cognition-Non-spatialattentionandworkingmemory-digitalspan-MeanSD-Computerized
cognitive rehabilitation-Control rehabilitation-t16

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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1.1.27. Gauthier, 2022

Bibliographic Gauthier, Lynne V; Nichols-Larsen, Deborah S; Uswatte, Gitendra; Strahl, Nancy; Simeo, Marie; Proffitt, Rachel; Kelly,

Reference Kristina; Crawfis, Roger; Taub, Edward; Morris, David; Lowes, Linda Pax; Mark, Victor; Borstad, Alexandra; Video game
rehabilitation for outpatient stroke (VIGOROUS): A multi-site randomized controlled trial of in-home, self-managed, upper-
extremity therapy.; EClinicalMedicine; 2022; vol. 43; 101239

1.1.27.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications NR

associated with
this study included

in review

Trial name / VIGoROUS trial

registration

number

Study type Randomised controlled trial (RCT)

Study location USA, The Ohio State University, Missouri University, Providence Medford Medical Center, University of Alabama
Birmingham, and OhioHealth.

Study setting Community based and outpatient community rehabilitation centres

Study dates Feb 2016 through May 2019

Sources of funding The Patient-Centered Outcomes Research Institute (PCORI, AD-1409 —-20772), financially supported this research.
Additional support for participant recruitment and regulatory affairs was provided by the Center for Clinical and Translational
Sciences (National Center for Advancing Translational Sciences, Grant #8UL1TR000090-05).
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Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Active range of motion criteria included > 10° in at least 2 fingers, thumb, and wrist; > 45° shoulder abduction and flexion; >
20° elbow extension. Eligible participants were adults who had experienced a stroke of any etiology at least 6 months prior
to enroliment, were able to provide informed written consent, and were able/willing to commit to whichever three-week
treatment protocol they were randomized to.

NR

This group received 4 visits (5 h) over 3 weeks of in-clinic one-on-one treatment with a therapist. Therapy visits had an
almost exclusive emphasis on behavioral intervention. Behavioral interventions included identifying treatment goals that are
personally meaningful, motivational interviewing to reinforce commitment to habit change, recording use of the paretic arm
for each of the listed component tasks between therapy visits (self-monitoring), reviewing this list during each treatment
session to promote accountability, additional self-monitoring/feedback via informal administration of the Motor Activity Log,
and guided problem-solving to overcome barriers to using the paretic arm. To further develop capacity to perform specific
tasks related to their treatment goals, participants independently practiced goal-directed tasks for 30 min on 10 separate
days between therapy visits. The Tele-Gaming group received 6 additional brief behavioral video-consultations, totaling 2¢6
h, between clinic visits. Video-consultations focused primarily on problem-solving around barriers to using the paretic arm
during daily life. New low-cost commercially available (Games That Move You, PBC) interactive video gaming technology
provided engaging self-managed home practice. Gaming groups were provided with a gaming system at the initial visit.
They were prescribed 15 h of unsupervised game play driven by movements of the paretic arm. All participants received a
balanced upper extremity program consisting of all of the following in-game movements, executed both separately and in
combination: shoulder flexion/extension, shoulder abduction, horizontal shoulder adduction across midline, elbow
flexion/extension, forearm supination, grasp/release, finger flexion/extension and thumb abduction/adduction, wrist
extension, and targeted reaching. Therapists could customize the relative balance of shoulder, elbow, wrist, and hand
movements through the game’s user interface to suit the needs/goals of each participant.

An additional self gaming intervention was included in the study but this intervention was not included in the review as it did
not fit the protocol.

NR
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Subgroup 1 -time  Chronic (>6 months)
after stroke

Subgroup 2 - Unclear/not stated
Severity
Subgroup 3 - 1-2 hours

Minutes/hours of
intervention per
day

Subgroup 4 - 7 days a week
Number of days of
treatment per week

Subgroup 5 - Upper limb
Focus of care
Mixed (including multidisciplinary packages of care)

Subgroup 6 - Mode Videoconferencing

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator Traditional therapy involved the same frequency and duration of in clinic treatment as the gaming group (5 h, 4 visits), with

a traditional focus on motor training. Sessions involved neuromuscular reeducation, functional training, progressive
strengthening, teaching a home program, and rest as needed to maintain a target for exercise intensity of 4 (somewhat
hard) on the Borg CR10 Rating of Perceived Exertion Scale. A self-managed home program consisted of 15 min of
strengthening exercises twice daily on the first 10 non-treatment days, to mirror the intensity and type of home practice that
is routinely prescribed in standard clinical practice. The duration of home practice for the Traditional group also matched the
time that the gaming groups spent on behavioral home practice. Visual aids (e.g., booklet of printed exercises) and typical
therapy supplies (e.g., Theraband) were provided to participants to assist them in carrying out their home programs.

An additional comparator group was included in this study which consisted of constraint induced movement therapy,
however, this did not fit the protocol so this treatment arm was included in the review.
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Number of 83

participants

Duration of follow- 3 weeks and 6 months
up

Indirectness NR

Additional NR

comments

1.1.27.2. Study arms

1.1.27.2.1. Tele-Gaming (N = 45)
This group received 4 visits (5 h) over 3 weeks of in-clinic one-on-one treatment with a therapist. Therapy visits had an almost
exclusive emphasis on behavioral intervention. Behavioral interventions included identifying treatment goals that are personally
meaningful, motivational interviewing to reinforce commitment to habit change, recording use of the paretic arm for each of the listed
component tasks between therapy visits (self-monitoring), reviewing this list during each treatment session to promote accountability,
additional self-monitoring/feedback via informal administration of the Motor Activity Log, and guided problem-solving to overcome
barriers to using the paretic arm. To further develop capacity to perform specific tasks related to their treatment goals, participants
independently practiced goal-directed tasks for 30 min on 10 separate days between therapy visits. The Tele-Gaming group received
6 additional brief behavioral video-consultations, totaling 2¢6 h, between clinic visits. Video-consultations focused primarily on
problem-solving around barriers to using the paretic arm during daily life.

1.1.27.2.2. Traditional motor-focused rehabilitation (N = 38)
Traditional therapy involved the same frequency and duration of in clinic treatment as the gaming group (5 h, 4 visits), with a traditional
focus on motor training. Sessions involved neuromuscular reeducation, functional training, progressive strengthening, teaching a
home program, and rest as needed to maintain a target for exercise intensity of 4 (somewhat hard) on the Borg CR10 Rating of
Perceived Exertion Scale. A self-managed home program consisted of 15 min of strengthening exercises twice daily on the first 10
non-treatment days, to mirror the intensity and type of home practice that is routinely prescribed in standard clinical practice. The
duration of home practice for the Traditional group also matched the time that the gaming groups spent on behavioral home practice.
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Visual aids (e.g., booklet of printed exercises) and typical therapy supplies (e.g., Theraband) were provided to participants to assist
them in carrying out their home programs.

1.1.27.3. Characteristics

1.1.27.3.1. Study-level characteristics

Characteristic Study (N = 83)
Ethnicity NR

Nominal

Comorbidities NR

Nominal

Severity NR

Nominal

Focus of care required NR

Nominal

1.1.27.3.2. Arm-level characteristics

Characteristic Tele-Gaming (N = 45) Traditional motor-focused rehabilitation (N = 38)
% Female Nn=19;% =42
n=8;% =21
Sample size
Mean age (SD 56 (17
ge (SD) (17) 63 (14)
192
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Characteristic Tele-Gaming (N = 45) Traditional motor-focused rehabilitation (N = 38)
Mean (SD)
Time period after stroke (years 3.4 (5.1
P (years) (5.1) 5.8 (8.1)
Mean (SD)

1.1.27.4. Outcomes

1.1.27.4.1. Study timepoints

« Baseline
¢ 3 week
¢ 6 month

1.1.27.4.2. Continuous outcomes

Outcome Tele-Gaming, Tele- Tele- Traditional motor- Traditional motor- Traditional motor-
Baseline, N = Gaming,3 Gaming, 6 focused rehabilitation, focused rehabilitation, focused rehabilitation,
45 week, N =45 month, N= Baseline, N = 38 3 week, N = 38 6 month, N = 38
45
Physical function - 1.6 (0.91) 1.31(0.75) 1.35(0.78) 1.81 (0.92) 1.6 (0.95) 1.54 (0.91)

upper limb (Wolf
Motor Function Test)
(seconds)

Scale range: 0-120.
Change scores.

Mean (SD)
Physical function - upper limb (Wolf Motor Function Test) - Polarity - Lower values are better
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1.1.27.4.3. Continuous outcome (mean difference)

Outcome Tele-Gaming vs Traditional motor- Tele-Gaming vs Traditional motor- Tele-Gaming vs Traditional motor-
focused rehabilitation, Baseline, focused rehabilitation, 3 week, N2 focused rehabilitation, 6 month, N2
N2 =45, N1 =38 =45,N1 =38 =45,N1 =38

Physical function - upper NA (NA to NA) -0.04 (-0.22 t0 0.15) 0.14 (-0.23 to 0.5)

limb (Wolf Motor Function
Test) (seconds)

Scale range: 0-120. Mean
difference derived from
change scores.

Mean (95% CI)
Physical function - upper limb (Wolf Motor Function Test) - Polarity - Lower values are better

1.1.27.4.4. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.27.4.5. Continuousoutcome(meandifference)-Physicalfunction-upperlimb(WolfMotorFunctionTest)-
MeanNineFivePercentCl-Tele-Gaming-Traditional motor-focused rehabilitation-t3

Section Question Answer
Some concerns
(due to missing data)

Overall bias and Directness . Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement
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1.1.27.4.6. Continuousoutcome(meandifference)-Physicalfunction-upperlimb(WolfMotorFunctionTest)-
MeanNineFivePercentCl-Tele-Gaming-Traditional motor-focused rehabilitation-t6

Section Question Answer

: : : . Some concerns
Overall bias and Directness Risk of bias judgement (due to missing data)
Overall bias and Directness Directly applicable

Overall Directness

1.1.28. Grau-Pellicer, 2020

Bibliographic Grau-Pellicer, Montserrat; Lalanza, J F; Jovell-Fernandez, E; Capdevila, L; Impact of mHealth technology on adherence to
Reference healthy PA after stroke: a randomized study.; Topics in stroke rehabilitation; 2020; vol. 27 (no. 5); 354-368

1.1.28.1. Study details
No additional information.
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information.

associated with
this study included

in review

Trial name / No additional information.
registration

number

Study type Randomised controlled trial (RCT)
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Study location Spain.
Study setting Community.
Study dates March to September 2018.

Sources of funding This study was funded by the 2018 PERIS grant (Strategic Plan of health research and innovation) by the Departament de
Salut of the Catalan Government-Generalitat de Catalunya (SLT006/17/334). It was supported, in part, by DEP2015- 68538
grant from Spain Government. MGP has received Fellowships from the Catalan Department of Health.

Inclusion criteria  Age at least 18 years; diagnosis of ischaemic or haemorrhagic stroke; functional ambulation classification at least 3; Barthel
index at least 45.

Exclusion criteria Diagnosis of cognitive impairment (MMSE no more than 24); unstable cardiovascular disease (acute heart failure, recent
myocardial infarction, unstable angina and uncontrolled arrhythmias); alcohol or other toxic substances abuse and
decompensated psychiatric disorders that prevented from following a group session.

Recruitment / Recruited from Hospital-Consorci Sanitari de Terrassa (Barcelona, Spain).

selection of

participants

Intervention(s) Combined telerehabilitation and usual care (Multimodal Rehabilitation Program) N=24

App-delivered 8 week intervention of two alternate days a week in sessions of 1 hour (16 sessions in total) in groups of 4-6
participants with a physical therapist who guided the session and consisted of: the implementation of a digital platform
based on two mHealth apps, Fitlab Training and Fitlab Test: 1) to supervise adherence to physical activity using the GPS
and accelerometer to monitor walking distance and walking speed, 2) to assess mood, effort, recovery, wellness and
fatigue questionnaires, 3) to have bidirectional feedback: people could visualise results and exchange messages with the
researchers; a pedometer; a WhatsApp group to give motivation for active lifestyle, feedback to participants and create a
collective identity in the rehabilitation group; participation in an exercise program for that time that consisted of: aerobic
task, oriented training, balance, and stretching exercises; a progressive daily ambulation program at home with the aim to
reach physical activity levels recommended by WHO of 150m/week of moderate physical activity, which was monitored by
the app and pedometer. At the end of the intervention participants were administered an ad hoc self-reported satisfaction
questionnaire.

Concomitant therapy: No additional information.
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Population No additional information.
subgroups

Subgroup 1 -time  Chronic (>6 months)
after stroke

Subgroup 2 - Unclear/not stated
Severity
Subgroup 3 - >45 minutes to 1 hour

Minutes/hours of
intervention per
day

Subgroup 4 - <5 days a week
Number of days of
treatment per week

Subgroup 5 - Mixed (including multidisciplinary packages of care)
Focus of care

Subgroup 6 - Mode Telephone

of delivery
Subgroup 7 - Mode Real time communication
of feedback
Store and forward
Comparator Conventional rehabilitation N=17
Daily conventional rehabilitation program for 3 months that included: trunk exercises, muscle strengthening, occupational
therapy and gait training.
Concomitant therapy: No additional information.
Number of 41
participants
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Duration of follow- 3 months

up

Indirectness No additional information

Additional No additional information about method of analysis. Appears to be completers only.
comments

1.1.28.2. Study arms

1.1.28.2.1. Combined telerehabilitation and usual care (Multimodal Rehabilitation Program) (N = 24)
App-delivered 8 week intervention of two alternate days a week in sessions of 1 hour (16 sessions in total) in groups of 4-6
participants with a physical therapist who guided the session and consisted of: the implementation of a digital platform based on two
mHealth apps, Fitlab Training and Fitlab Test: 1) to supervise adherence to physical activity using the GPS and accelerometer to
monitor walking distance and walking speed, 2) to assess mood, effort, recovery, wellness and fatigue questionnaires, 3) to have
bidirectional feedback: people could visualise results and exchange messages with the researchers; a pedometer; a WhatsApp group
to give motivation for active lifestyle, feedback to participants and create a collective identity in the rehabilitation group; participation in
an exercise program for that time that consisted of: aerobic task, oriented training, balance, and stretching exercises; a progressive
daily ambulation program at home with the aim to reach physical activity levels recommended by WHO of 150m/week of moderate
physical activity, which was monitored by the app and pedometer. At the end of the intervention participants were administered an ad
hoc self-reported satisfaction questionnaire. Concomitant therapy: No additional information.

1.1.28.2.2. Conventional rehabilitation (N = 17)
Daily conventional rehabilitation program for 3 months that included: trunk exercises, muscle strengthening, occupational therapy and

gait training. Concomitant therapy: No additional information.
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1.1.28.3. Characteristics
1.1.28.3.1.

Characteristic

% Female

Sample size
Mean age (SD) (years)

Mean (SD)
Ethnicity

Sample size
Comorbidities

Sample size
Hypertension

Sample size
Diabetes

Sample size

Time period after stroke
(Months)

Mean (SD)
Severity

Mean (SD)

Arm-level characteristics

Combined telerehabilitation and usual care (Multimodal Rehabilitation

Program) (N = 24)
n=11;%=458

62.96 (11.87)

n=NR; % =NR

n=NA; %=NA

Nn=19;%=79.2

n=11;% =458

18.92 (27.6)

NR (NR)
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Conventional rehabilitation (N

= 17)

n=9;%=529

68.53 (11.53)

n=NR; % =NR

n=NA; %=NA

n=13; % =76.5

nN=7;%=41.2

20.85 (59.74)

NR (NR)



Final

Characteristic Combined telerehabilitation and usual care (Multimodal Rehabilitation Conventional rehabilitation (N
Program) (N = 24) =17)
Focus of care required n=NR; % =NR

n=NR; % =NR
Sample size

1.1.28.4. Outcomes

1.1.28.4.1. Study timepoints
o Baseline
e 3 month (<6 months)

1.1.28.4.2. Continuous outcomes

Outcome Combined telerehabilitation and Combined telerehabilitation Conventional Conventional
usual care (Multimodal and usual care (Multimodal rehabilitation, rehabilitation, 3
Rehabilitation Program), Rehabilitation Program), 3 Baseline, N = 13 month, N =13
Baseline, N = 21 month, N = 21

Person/participant generic  12.62 (3.78) -4.19 (0.95) 13.85 (3.1) -1.31 (0.61)

health-related quality of life

(EQ-5D-5L)

Scale range: unclear (does not
appear to be -0.11-1 or 0-100).
Change scores.

Mean (SD)

Activities of daily living 89.05 (13.93) 6.66 (4.41) 75.69 (23.84) 8.93 (9.64)
(barthel index)
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Outcome Combined telerehabilitation and Combined telerehabilitation Conventional Conventional
usual care (Multimodal and usual care (Multimodal rehabilitation, rehabilitation, 3
Rehabilitation Program), Rehabilitation Program), 3 Baseline, N =13 month, N =13
Baseline, N = 21 month, N = 21

Scale range: 0-100. Change

scores.

Mean (SD)

Mobility (Timed Up and Go  15.39 (6.37) -3.46 (0.72) 19.75 (9.17) 4.67 (13.8)

test) (seconds)
Change scores

Mean (SD)

Person/participant generic health-related quality of life (EQ-5D-5L) - Polarity - Lower values are better
Activities of daily living (barthel index) - Polarity - Higher values are better
Mobility (Timed Up and Go test) - Polarity - Lower values are better

1.1.28.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.28.4.4. Continuousoutcomes-Person/participantgenerichealth-relatedqualityoflife(EQ-5D-5L)-MeanSD-Combined
telerehabilitation and usual care (Multimodal Rehabilitation Program)-Conventional rehabilitation-t3

Section Question Answer
. . . o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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1.1.28.4.5. Continuousoutcomes-Activitiesofdailyliving(barthelindex)-MeanSD-Combined telerehabilitation and usual

care (Multimodal Rehabilitation Program)-Conventional rehabilitation-t3

Section Question Answer

: : : . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness ) Directly applicable

Overall Directness
1.1.28.4.6. Continuousoutcomes-Mobility(TimedUpandGotest)-MeanSD-Combined telerehabilitation and usual care
(Multimodal Rehabilitation Program)-Conventional rehabilitation-t3

Section Question Answer

: : : . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.29. Huijgen, 2008

Bibliographic
Reference

Huijgen, Barbara C H; Vollenbroek-Hutten, Miriam M R; Zampolini, Mauro; Opisso, Eloy; Bernabeu, Montse; Van
Nieuwenhoven, Johan; lisbroukx, Stephan; Magni, Riccardo; Giacomozzi, Claudia; Marcellari, Velio; Marchese, Sandro
Scattareggia; Hermens, Hermie J; Feasibility of a home-based telerehabilitation system compared to usual care: arm/hand
function in patients with stroke, traumatic brain injury and multiple sclerosis.; Journal of telemedicine and telecare; 2008; vol.
14 (no. 5); 249-56

1.1.29.1. Study details

Secondary
publication of

NR
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another included
study- see primary
study for details

Other publications This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,

associated with Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
this study included 2020, Issue 1. Art. No.: CD010255.
in review
For further information about the data extraction please see the Cochrane review.
Trial name / HELLODOC
registration
number
Study type Randomised controlled trial (RCT)
Study location Netherlands
Study setting Rehabilitation hospital and home based
Study dates NR

Sources of funding NR

Inclusion criteria  Inclusion criteria: age > 18 years; established diagnosis of multiple sclerosis, stroke or traumatic brain injury; taking more
than 25 seconds to perform the Nine-Hole Peg Test, ability to move at least 1 peg in 180 seconds during the Nine-Hole Peg
Test, sufficient autonomous functioning, Internet connection or telephone line and reachable Internet provider, stable
clinical status, living at home

Exclusion criteria  Exclusion criteria: disturbed upper limb function not related to multiple sclerosis, traumatic brain injury or stroke; serious
cognitive and/or behavioural problems, major visual problems, communication problems, medical complications; other
problems, possibly contraindicating autonomous exercise at home

Recruitment / Patients were recruited between October 2005 and January 2007 from recruited from a rehabilitation service in the
selection of Netherlands

participants

Intervention(s) The month of usual care was followed by approximately four training sessions with the HCAD system in the hospital. The

actual intervention with the HCAD system at home consisted of one month, whereby the patients had to perform at least
one training session a day for five days a week with an average duration of 30 minutes. The HCAD system comprised a
hospital-based server and the portable unit which was installed at the patient’s home. The portable unit consisted of seven
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Population
subgroups

Subgroup 1 - time
after stroke
Subgroup 2 -
Severity

Subgroup 4 -
Number of days of
treatment per week

Subgroup 5 -
Focus of care

Subgroup 6 - Mode
of delivery

Subgroup 7 - Mode
of feedback

Comparator

Number of
participants

Duration of follow-
up
Indirectness

sensorized tools: a key, light bulb, book, jar, writing, checkers and keyboard. With this portable unit a set of exercises could
be performed that summarized the movements for correct functional activity of the upper limb such as reaching, grasping,
lateral pinch, pinch grip, holding, manipulation and finger dexterity. The portable unit was also equipped with two webcams,
which allowed videoconferencing and recording. The videos and the results of the exercises were uploaded to the hospital
server where all the data and videos were collected. The therapist used this information for the weekly videoconference
with the patient.

NR

Chronic (>6 months)

Unclear/not stated

5 days per week

Upper limb

Videoconferencing

Real time communication

Subijects in the control group received usual care and generic exercises prescribed by their physicians. The therapists
completed a diary which contained the exercises performed by the patients and the treatment received

16

2 months

NR
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Additional Study reported a mixed population with other neurological conditions. Data from the stroke only population extracted and
comments included in this review.

1.1.29.2. Study arms

1.1.29.2.1. Telerehabilitation intervention (N = 11)
The month of usual care was followed by approximately four training sessions with the HCAD system in the hospital. The actual
intervention with the HCAD system at home consisted of one month, whereby the patients had to perform at least one training session
a day for five days a week with an average duration of 30 minutes. The HCAD system comprised a hospital-based server and the
portable unit which was installed at the patient’s home. The portable unit consisted of seven sensorized tools: a key, light bulb, book,
jar, writing, checkers and keyboard. With this portable unit a set of exercises could be performed that summarized the movements for
correct functional activity of the upper limb such as reaching, grasping, lateral pinch, pinch grip, holding, manipulation and finger
dexterity. The portable unit was also equipped with two webcams, which allowed videoconferencing and recording. The videos and the
results of the exercises were uploaded to the hospital server where all the data and videos were collected. The therapist used this
information for the weekly videoconference with the patient.

1.1.29.2.2. Usual care (N = 5)

Subijects in the control group received usual care and generic exercises prescribed by their physicians. The therapists completed a
diary which contained the exercises performed by the patients and the treatment received.

1.1.29.3. Characteristics

1.1.29.3.1. Study-level characteristics

Characteristic Study (N = 16)
Ethnicity NR
Nominal
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Characteristic
Comorbidities

Nominal

Severity

Nominal
Focus of care required

Range

1.1.29.3.2. Arm-level characteristics

Study (N = 16)
NR

NR

NR to NR

Characteristic Telerehabilitation intervention (N = 11)

% Female n=9:;% =81

Sample size
Mean age (SD) 69 (8)

Mean (SD)
Time period after stroke (years) 3 (2)

Mean (SD)

1.1.29.4. Outcomes

1.1.29.4.1. Study timepoints
« Baseline
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¢ 2 month

1.1.29.4.2. Continuous outcomes

Outcome Telerehabilitation intervention, Telerehabilitation intervention, 2 Usual care, Usual care, 2
Baseline, N=3 month, N=3 Baseline, N=9 month, N=9

Physical function upper 46.7 (11.2) 47.3 (40.9) 40.7 (12.6) 40.9 (13.4)

limb - ARAT

0-57

Mean (SD)

Physical function upper limb - ARAT - Polarity - Higher values are better

1.1.29.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.29.4.4. Continuousoutcomes-Physicalfunctionupperlimb-ARAT-MeanSD-Telerehabilitation intervention-Usual care-

t2
Section Question Answer
: : : . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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1.1.30. Jonsdottir, 2021

Bibliographic Jonsdottir, J.; Baglio, F.; Gindri, P.; Isernia, S.; Castiglioni, C.; Gramigna, C.; Palumbo, G.; Pagliari, C.; Di Tella, S.; Perini, G.;
Reference Bowman, T.; Salza, M.; Molteni, F.; Virtual Reality for Motor and Cognitive Rehabilitation From Clinic to Home: A Pilot
Feasibility and Efficacy Study for Persons With Chronic Stroke; Frontiers in Neurology; 2021; vol. 12; 601131

1.1.30.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications NR

associated with
this study included

in review

Trial name / NR

registration

number

Study type Randomised controlled trial (RCT)

Study location Italy

Study setting Outpatients from 3 lItalian clinical Centers: the Rehabilitation Center Villa Beretta of Lecco, the IRCCS Don Carlo Gnocchi
Foundation of Milan, and District Clinic San Camillo of Turin.

Study dates March 2016 to December 2017

Sources of funding This research was supported by Fondazione Cariplo.

Inclusion criteria  Inclusion criteria for the persons post-stroke was the following: age range of 18-80 and stroke in the chronic phase, at least
6 months after the acute event.
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Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Exclusion criteria included: (a) Mini Mental State Examination (MMSE) score < 20; (b) the presence of disabling pain; (c)
upper limb limited passive range of motion; (d) epilepsy; (e) severe deficit of visual acuity and auditory perception; (f)
presence of severe deficit in communication and severe dysmetry.

Forty five persons, outpatients post-stroke, were consecutively recruited from 3 Italian clinical Centers: the Rehabilitation
Center Villa Beretta of Lecco, the IRCCS Don Carlo Gnocchi Foundation of Milan, and District Clinic San Camillo of Turin.

Concomitant therapy: provided to both groups initially. The ClinicHEAD training was supervised by physical therapists and
psychologists. The training was carried out with Kinect (Microsoft, WA, USA) and Leap Motion (Leap Motion Inc., CA, USA)
in a room with an area of 20 m2, three times a week for 4 weeks. The image was projected on a television screen with the
participants placed in front with ample space to carry out the exercises. Motor, cognitive and occupational exercises were
integrated in a paradigm of VR activities. Activities were coarsely divided into those that were more of type motor activities,
cognitive activities or occupational activities. Cognitive activities requiring attention, memory, executive function and so on
required hand movements for responses and also occupational activities, such as shaving, putting on make-up, doing a
puzzle etc. Each activity started with a short movie that was then interrupted periodically with motivating breaks that called
for rehabilitative activities. At each movie break a serious game, implying a rehabilitation activity, took place. Moreover,
within the single movie break, the virtual activity requested a variable number of repetitions for the specific neuromotor
exercise set according to the intensity level of the rehabilitative activities programmed. Both the active group participants
and the usual care participants were invited to follow health recommendations of their physician or neurologist for their
clinical conditions.

Training carried out in the home of the participant without supervision. Training was programmed to be carried out five
times per week for ~45 min, and once per week the trained physical therapists and psychologists modified the program for
the following week according to participants abilities. The HomeHEAD differed from the ClinicHEAD in that all motor and
cognitive activities were carried out in a sitting position. The participants were invited to call the health personnel in case of
difficulties with the setup or questions regarding the carrying out of exercises.

NR
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Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of
treatment per week
Subgroup 5 -
Focus of care

Subgroup 6 - Mode
of delivery

Subgroup 7 - Mode
of feedback

Comparator

Chronic (>6 months)
Unclear/not stated

>45 minutes to 1 hour

5 days per week

Mixed (including multidisciplinary packages of care)
Virtual reality
Store and forward

The UC participants were asked to not participate in physical activities different from those that they would usually do during
the protocol duration.

Concomitant therapy: provided to both groups initially. The ClinicHEAD training was supervised by physical therapists and
psychologists. The training was carried out with Kinect (Microsoft, WA, USA) and Leap Motion (Leap Motion Inc., CA, USA)
in a room with an area of 20 m2, three times a week for 4 weeks. The image was projected on a television screen with the
participants placed in front with ample space to carry out the exercises. Motor, cognitive and occupational exercises were
integrated in a paradigm of VR activities. Activities were coarsely divided into those that were more of type motor activities,
cognitive activities or occupational activities. Cognitive activities requiring attention, memory, executive function and so on
required hand movements for responses and also occupational activities, such as shaving, putting on make-up, doing a
puzzle etc. Each activity started with a short movie that was then interrupted periodically with motivating breaks that called
for rehabilitative activities. At each movie break a serious game, implying a rehabilitation activity, took place. Moreover,
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within the single movie break, the virtual activity requested a variable number of repetitions for the specific neuromotor
exercise set according to the intensity level of the rehabilitative activities programmed. Both the active group participants
and the usual care participants were invited to follow health recommendations of their physician or neurologist for their
clinical conditions.

Number of 34

participants

Duration of follow- 4 months and 7 months
up

Indirectness Nr

Additional NR

comments

1.1.30.2. Study arms

1.1.30.2.1. Home VR telerehabilitation (N = 11)
Training carried out in the home of the participant without supervision. Training was programmed to be carried out five times per week
for ~45 min, and once per week the trained physical therapists and psychologists modified the program for the following week
according to participants abilities. The HomeHEAD differed from the ClinicHEAD in that all motor and cognitive activities were carried
out in a sitting position. The participants were invited to call the health personnel in case of difficulties with the setup or questions
regarding the carrying out of exercises.

1.1.30.2.2. Usual care (N = 23)
The UC participants were asked to not participate in physical activities different from those that they would usually do during the
protocol duration.
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1.1.30.3. Characteristics
1.1.30.3.1.

Characteristic
Ethnicity

Nominal
Comorbidities

Nominal
Severity

Nominal
Focus of care required

Nominal

1.1.30.3.2.

Characteristic
% Female

Sample size
Mean age (SD)

Mean (SD)

Time period after stroke

Nominal

Study-level characteristics

Arm-level characteristics

Home VR telerehabilitation (N = 11)

nN=6;%=54
56.72 (17.4)
NR
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Usual care (N = 23)

n=8:%=35
60.19 (9.63)
NR
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1.1.30.4. Outcomes

1.1.30.4.1. Study timepoints
 Baseline
e 4 month
e 7 month

1.1.30.4.2. Continuous outcomes

Outcome Home VR Home VR Home VR Usual care, Usual Usual
telerehabilitation, telerehabilitation, 4 telerehabilitation, 7 Baseline, N care, 4 care, 7
Baseline, N = 11 month, N = 11 month, N = 11 =23 month, N month, N

=23 =23

Mobility - 2 minute walk test 74.27 (35.26) 92.45 (40.4) 90.64 (44.1) 76.06 (52.8) 80.69 76.35

(meters) (53.19) (47.85)

final value

Mean (SD)

Balance - BBS 41.73 (14.95) 42.27 (15.84) 43.45 (14.55) 39.39 (16.14) 40.43 39.26

final value 0-56 (15.87) (16.78)

Mean (SD)

physical function - upper 69 (25.34) 70.63 (22.45) 76.27 (23.52) 58.06 (26.35) 63.12 61.74

limb - motricity index (27.57) (27.41)

(affected side)
0-100 final value

Mean (SD)
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Outcome Home VR Home VR Home VR Usual care, Usual Usual
telerehabilitation, telerehabilitation, 4 telerehabilitation, 7 Baseline, N care, 4 care, 7
Baseline, N = 11 month, N = 11 month, N = 11 =23 month, N month, N
=23 =23
Stroke-specific measures of 80.64 (17.7) 91.64 (18.62) 93.27 (19.17) 79.91 (17.46) 86.13 88.6
cognition - memory (20.73) (20.18)

(Rivermead behavioural
memory test, global memory
index)

Scale range: 0-100. Final
values.

Mean (SD)

Mobility - 2 minute walk test - Polarity - Higher values are better

Balance - BBS - Polarity - Higher values are better

physical function - upper limb - motricity index (affected side) - Polarity - Higher values are better

Stroke-specific measures of cognition - memory (Rivermead behavioural memory test, global memory index) - Polarity - Higher values

are better

1.1.30.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.30.4.4. Continuousoutcomes-Mobility-2minutewalktest-MeanSD-Home VR telerehabilitation-Usual care-t4

Section Question Answer

_ _ . o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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1.1.30.4.5. Continuousoutcomes-Mobility-2minutewalktest-MeanSD-Home VR telerehabilitation-Usual care-t7

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.30.4.6. Continuousoutcomes-Balance-BBS-MeanSD-Home VR telerehabilitation-Usual care-t4

Section Question Answer

. . . L. Some concerns
Overall bias and Directness Risk of bias judgement

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.30.4.7. Continuousoutcomes-Balance-BBS-MeanSD-Home VR telerehabilitation-Usual care-t7

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.30.4.8. Continuousoutcomes-physicalfunction-upperlimb-motricityindex(affectedside)-MeanSD-Home VR
telerehabilitation-Usual care-t4
Section Question Answer

: : : L Some concerns
Overall bias and Directness Risk of bias judgement
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Section Question Answer

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.30.4.9. Continuousoutcomes-physicalfunction-upperlimb-motricityindex(affectedside)-MeanSD-Home VR
telerehabilitation-Usual care-t7

Section Question Answer
. . : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.30.4.10. Continuousoutcomes-Stroke-specificmeasuresofcognition-
memory(Rivermeadbehaviouralmemorytest,globalmemoryindex)-MeanSD-Home VR telerehabilitation-Usual care-t4

Section Question Answer

_ _ . o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.30.4.11. Continuousoutcomes-Stroke-specificmeasuresofcognition-
memory(Rivermeadbehaviouralmemorytest,globalmemoryindex)-MeanSD-Home VR telerehabilitation-Usual care-t7

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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1.1.31. Kirkness, 2017

Bibliographic Kirkness, Catherine J; Cain, Kevin C; Becker, Kyra J; Tirschwell, David L; Buzaitis, Ann M; Weisman, Pamela L; McKenzie,
Reference Sylvia; Teri, Linda; Kohen, Ruth; Veith, Richard C; Mitchell, Pamela H; Randomized trial of telephone versus in-person
delivery of a brief psychosocial intervention in post-stroke depression.; BMC research notes; 2017; vol. 10 (no. 1); 500

1.1.31.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,

associated with Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
this study included 2020, Issue 1. Art. No.: CD010255.
in review
For further information about the data extraction please see the Cochrane review.
Trial name / NCT01133106
registration
number
Study type Randomised controlled trial (RCT)
Study location USA
Study setting Six university and community hospitals in the Seattle, WA area and home based
Study dates NR

Sources of funding This work was funded by a Grant from the National Institute of Nursing Research, National Institutes of Health to Catherine
J. Kirkness and Pamela H. Mitchell (multiple principal investigators), ROTNRO07755
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Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of

treatment per week

Subgroup 5 -
Focus of care

Inclusion criteria: within 4 months of an ischaemic or haemorrhagic stroke (verified by CT or MRI) with clinical depression (=
11 on the Geriatric Depression Scale)

NR
Patients were recruited from six university and community hospitals in the Seattle, WA area.

'Living Well With Stroke 2 intervention': 1 in-person orientation session with the psychosocial nurse practitioner therapist,
either in their home or at the study offices. They received the participant manuals and discussed goals and expectations.
Following the in-person orientation session, each of the subsequent 6 sessions occurred by telephone. Topics were as
follows: (1) introduction to behavioural therapy for depression after stroke, pleasant events; (2) scheduling pleasant events:
problems and planning; (3) managing depression behaviours: problem-solving techniques; (4) changing negative thoughts
and behaviours; (5) problem-solving in depth; (6) review of skills, generalsation and strategies for maintenance of skills.
Session length ranged from 10 to 80 minutes, with the telephone sessions somewhat shorter than the in-person ones
(average 26 minutes versus 38 minutes). Participants in the intervention arms saw their primary care or stroke provider for
stroke follow-up care and were provided antidepressants as prescribed by their providers.

NR
Subacute (7 days - 6 months)
Unclear/not stated

<45 minutes

<5 days a week

Mood
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Subgroup 6 - Mode Telephone

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator In person: The same 'Living Well With Stroke 2' intervention but provided in-person (usually in the participant's home).
Control intervention: usual care

Number of 100

participants

Duration of follow- 8 weeks

up

Indirectness NR

Additional NR

comments

1.1.31.2. Study arms

1.1.31.2.1. Telerehabilitation intervention (N = 37)
'Living Well With Stroke 2 intervention': 1 in-person orientation session with the psychosocial nurse practitioner therapist, either in their
home or at the study offices. They received the participant manuals and discussed goals and expectations. Following the in-person
orientation session, each of the subsequent 6 sessions occurred by telephone. Topics were as follows: (1) introduction to behavioural
therapy for depression after stroke, pleasant events; (2) scheduling pleasant events: problems and planning; (3) managing depression
behaviours: problem-solving techniques; (4) changing negative thoughts and behaviours; (5) problem-solving in depth; (6) review of
skills, generalsation and strategies for maintenance of skills. Session length ranged from 10 to 80 minutes, with the telephone
sessions somewhat shorter than the in-person ones (average 26 minutes versus 38 minutes). Participants in the intervention arms
saw their primary care or stroke provider for stroke follow-up care and were provided antidepressants as prescribed by their providers.
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1.1.31.2.2. In person therapy and usual care (N = 63)

In person: The same 'Living Well With Stroke 2' intervention but provided in-person (usually in the participant's home). Control
intervention: usual care

1.1.31.3. Characteristics

1.1.31.3.1. Study-level characteristics

Characteristic Study (N = 100)
Ethnicity NR

Nominal

Comorbidities NR

Nominal

Time period after stroke NR

Nominal

Focus of care required NR

Nominal

1.1.31.3.2. Arm-level characteristics

Characteristic Telerehabilitation intervention (N = 37) In person therapy and usual care (N = 63)

% Female n=18;% =486 32 % =50.7
n=9z; % =290

Sample size
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Characteristic Telerehabilitation intervention (N = 37) In person therapy and usual care (N = 63)
Mean age (SD 61.7 (NR
ge (SD) (NR) 54.4 (NR)
Mean (SD)
Severit 3.4 (3.4
y (34) 3.3(3.2)
Mean (SD)

1.1.31.4. Outcomes

1.1.31.4.1. Study timepoints
« Baseline
¢ 8 week

1.1.31.4.2. Continuous outcomes

Outcome Telerehabilitation Telerehabilitation In person therapy and In person therapy
intervention, Baseline, N = intervention, 8 week, N = usual care, Baseline, and usual care, 8
37 34 N =63 week, N = 31

Psychological distress - depression NR (NR) 11.1 (5.3) NR (NR) 11.1 (4.7)

(Hamilton Rating Scale for
Depression)

data taken from the Cochrane review
as unavailable in study. Scale range: 0-
56. Final values.

Mean (SD)

Psychological distress - depression (Hamilton Rating Scale for Depression) - Polarity - Lower values are better
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1.1.31.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.31.4.4. Continuousoutcomes-psychologicaldistress-depression-HamiltonRatingScaleforDepression—HRSD-
MeanSD-Telerehabilitation intervention-In person therapy and usual care-t12

Section Question Answer

i ) ) o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.32. Lee, 2022

Bibliographic Lee, So Jung; Lee, Eun Chae; Kim, Muhyun; Ko, Sung-Hwa; Huh, Sungchul; Choi, Woosik; Shin, Yong-Il; Min, Ji Hong;
Reference Feasibility of dance therapy using telerehabilitation on trunk control and balance training in patients with stroke: A pilot study.;
Medicine; 2022; vol. 101 (no. 35); €30286

1.1.32.1. Study details

Nr
Secondary
publication of
another included
study- see primary
study for details

Other publications NR
associated with

222
Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

this study included
in review

Trial name /
registration
number

Study type

Study location
Study setting
Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

NR

Randomised controlled trial (RCT)

Republic of Korea.

Inpatients in the Department of Rehabilitation Medicine of Pusan National University Yangsan Hospital
NR

This study was supported by Research Institute for Convergence of Biomedical Science and Technology Grant (30-2019-
012), Pusan National University Yangsan Hospital.

The inclusion criteria were hemiplegia occurring >1 month after the first occurrence of stroke, ability to maintain a sitting
posture alone and walk 10 m independently or with the aid of a minimum assistive device, and the ability to tolerate 40
minutes of activity.

The exclusion criteria were severe cognitive, visual, or hearing functional impairments; lower extremity musculoskeletal
abnormalities or injuries, neurological diseases other than stroke, and preexisting conditions that affect balance function.

All participants were inpatients recruited from the Department of Rehabilitation Medicine of Pusan National University
Yangsan Hospital.

In addition to conventional physical therapy, the experimental group (n = 7) participated in 40-minute, non-face-to-face,
dance-therapy sessions — twice a week for 3 weeks — with a dance instructor experienced in working with people with
physical disabilities. To create an environment that resembled home-based telerehabilitation as closely as possible, the
dance program was conducted in an independent space through real-time desktop videoconferencing using Zoom (Zoom
Video Communications Inc, San Jose, CA); 2-way audio-visual communication enabled interaction between the parties,
allowing the dance instructor to guide the participants. Desktops and TV monitors with video cameras were installed in front
of the space; this enabled the dance instructor to observe the participants and provide realtime feedback and modification
as required, as well as facilitate peer support from other participants. For safety purposes, any obstacles were removed,
and a caregiver participated in the dance program along with the patient; the researcher monitored the occurrence of any
safety accidents, such as falls, from outside the classroom. The protocol of this study was based on the Dance for PD[6]
has been newly applied to stroke patients. This study was performed by a professional therapist (choreographer) who
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completed Dance for PD reconstructing movements that can help balance or gait function in consideration of the
characteristics of hemiplegic patients. Each participant in the experimental group (n = 7) attended a 40-minute virtual dance
class bi-weekly for 3 weeks. Generally, classes began with a warm-up while sitting, which transitioned into chair and/or
standing choreography; this was followed by dance-skill practice at the center of the room.

Population NR
subgroups

Subgroup 1 -time Subacute (7 days - 6 months)
after stroke

Subgroup 2 - Unclear/not stated
Severity
Subgroup 3 - <45 minutes

Minutes/hours of
intervention per
day

Subgroup 4 - <5 days a week
Number of days of
treatment per week

Subgroup 5 - Upper limb

Focus of care
Lower limb

Subgroup 6 - Mode Videoconferencing

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator The control group (n = 7) received conventional physical therapy for the duration the experimental group received therapy
(the dance program in addition to existing conventional physical therapy).

Number of 14

participants

Duration of follow- 3 weeks
up
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Indirectness NR
Additional NR
comments

1.1.32.2. Study arms

1.1.32.2.1. Telerehab dance therapy (N =7)
In addition to conventional physical therapy, the experimental group (n = 7) participated in 40-minute, non-face-to-face, dance-therapy
sessions — twice a week for 3 weeks — with a dance instructor experienced in working with people with physical disabilities. To create
an environment that resembled home-based telerehabilitation as closely as possible, the dance program was conducted in an
independent space through real-time desktop videoconferencing using Zoom (Zoom Video Communications Inc, San Jose, CA); 2-
way audio-visual communication enabled interaction between the parties, allowing the dance instructor to guide the participants.
Desktops and TV monitors with video cameras were installed in front of the space; this enabled the dance instructor to observe the
participants and provide realtime feedback and modification as required, as well as facilitate peer support from other participants (Fig.
1). For safety purposes, any obstacles were removed, and a caregiver participated in the dance program along with the patient; the
researcher monitored the occurrence of any safety accidents, such as falls, from outside the classroom.

1.1.32.2.2. Conventional therapy (N =7)
The control group (n = 7) received conventional physical therapy for the duration the experimental group received therapy (the dance
program in addition to existing conventional physical therapy).

1.1.32.3. Characteristics

1.1.32.3.1. Study-level characteristics

Characteristic Study (N = 14)
Ethnicity NR
225
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Characteristic Study (N = 14)
Nominal

Comorbidities NR

Nominal

1.1.32.3.2. Arm-level characteristics

Characteristic Telerehab dance therapy (N = 7) Conventional therapy (N = 7)
% Female n=2;%=28.6
n=2;%=28.6
Sample size
Mean age (SD) 54.71 (17.08)
61.14 (14.45)
Mean (SD)
Time period after stroke 159 (113.02)
113 (267)
Mean (SD)

1.1.32.4. Outcomes

1.1.32.4.1. Study timepoints
« Baseline
¢ 3 week
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1.1.32.4.2. Continuous outcomes

Outcome Telerehab dance Telerehab dance Conventional therapy, Conventional therapy,
therapy , Baseline, N = therapy , 3 week, N= Baseline, N=8 3week,N=7
9 7

Person/participant generic health-related 0.7 (0.12) 0.77 (0.12) 0.65 (0.12) 0.75 (0.07)

quality of life (EQ5D index score)
Scale range: -0.11-1. Final values.

Mean (SD)

Activities of daily living (Korean modified 68.29 (18.38) 75.43 (16.22) 61 (16.67) 73.86 (16.59)
Barthel Index)
Scale range: 0-100. Final values.

Mean (SD)

Mobilty (timed up and go) (seconds) 43.14 (31.92) 35.14 (24.73) 30.43 (16.63) 22.86 (10.29)
Final values

Mean (SD)

Balance (Berg Balance Scale) 38.57 (12.91) 41.89 (12.88) 40.29 (8.86) 46.71 (6.32)

Scale range: 0-56. Final values.

Mean (SD)

Person/participant generic health-related quality of life (EQ5D index score) - Polarity - Higher values are better
Activities of daily living (Korean modified Barthel Index) - Polarity - Higher values are better

Mobilty (timed up and go) - Polarity - Lower values are better

Balance (Berg Balance Scale) - Polarity - Higher values are better
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1.1.32.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.32.4.4. Continuousoutcomes-Person/participantgenerichealth-relatedqualityoflife-EQ5Dindexscore-MeanSD-
Telerehab dance therapy -Conventional therapy-t3

Section Question Answer

) ] ) o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.32.4.5. Continuousoutcomes-Balance-bergblancescale-MeanSD-Telerehab dance therapy -Conventional therapy-t3

Section Question Answer
: : : o Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.32.4.6. Continuousoutcomes-Mobilty-timedupandgo-MeanSD-Telerehab dance therapy -Conventional therapy-t3

Section Question Answer
: : : . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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1.1.32.4.7. Continuousoutcomes-Activitiesofdailyliving-KoreanModifiedBarthellndex-MeanSD-Telerehab dance therapy -
Conventional therapy-t3

Section Question Answer
: : : . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.33. Lin, 2014

Bibliographic Lin, Kwan-Hwa; Chen, Chin-Hsing; Chen, You-Yin; Huang, Wen-Tzeng; Lai, Jin-Shin; Yu, Shang-Ming; Chang, Yuan-Jen;
Reference Bidirectional and multi-user telerehabilitation system: clinical effect on balance, functional activity, and satisfaction in patients
with chronic stroke living in long-term care facilities.; Sensors (Basel, Switzerland); 2014; vol. 14 (no. 7); 12451-66

1.1.33.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,

associated with Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
this study included 2020, Issue 1. Art. No.: CD010255.
in review
For further information about the data extraction please see the Cochrane review.
Trial name / NR
registration
number
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Study type
Study location
Study setting

Study dates

Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups
Subgroup 1 - time
after stroke
Subgroup 2 -
Severity
Subgroup 3 -
Minutes/hours of

Randomised controlled trial (RCT)
Taiwan

Three different long term care facilities (two rural facilities in Taipei, Taiwan and one rural facility in Taichung, Taiwan).
Three LTCFs located at different distances allowed us to examine the telerehabiliation availability with Taiwan wired
network (TANET) at short (7.4 km), medium (40 km), and long distances (175 km)

NR
This project was reviewed and funded by the Ministry of Science and Technology, Taiwan (Grant No. 99- 2218-E-002-004).

Inclusion criteria: history of cerebral vascular accident (including first and recurrent stroke) for more than 6 months; living in
LTCFs for more than 3 months; having active movement of the proximal part of upper extremity in the hemiparetic side
(Brunnstrom stage U/E = 3); being able to sit for short periods without hand support for at least 30 seconds; having
cognitive status screened using the Mini-Cog test and being able to follow the instruction; and being able to communicate
and follow a 3-step command

Exclusion criteria: having other neuromusculoskeletal condition and systemic diseases such as Parkinson's disease and
uncontrolled heart disease; blindness and deafness; and having a psychiatric hist

Recruited from 3 long-term care facilities (LTCFs) in Taiwan

Tele-balance training focused on 10 minutes of standing exercise according to 3D animation exercise videos and about 10
minutes of 3D interactive games with finger touching the touch screen in standing posture. 1 therapist conducted the
telerehabilitation balance training at the therapist end to each facility for 1 month, separately. 1 volunteer or non-medical
person was assigned at the patient end for safety and assistance in telerehabilitation and conventional training.

NR

Chronic (>6 months)

Unclear/not stated

>45 minutes to 1 hour
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intervention per
day

Subgroup 4 - <5 days a week
Number of days of
treatment per week

Subgroup 5 - Lower limb
Focus of care
Functional independency

Subgroup 6 - Mode Videoconferencing

of delivery

Comparator Two post-stroke participants attended the same session as the small therapy group. The therapist onducted conventional
balance training programs following simple to complex principle. However, the small ball and peg bars are used for hand
manipulation during sitting and standing balance training.

Number of 24

participants

Duration of follow- 4 weeks

up

Indirectness NR

Additional NR

comments

1.1.33.2. Study arms

1.1.33.2.1. Telerehabilitation balance intervention (N = 12)
Tele-balance training focused on 10 minutes of standing exercise according to 3D animation exercise videos and about 10 minutes of
3D interactive games with finger touching the touch screen in standing posture. 1 therapist conducted the telerehabilitation balance
training at the therapist end to each facility for 1 month, separately. 1 volunteer or non-medical person was assigned at the patient end
for safety and assistance in telerehabilitation and conventional training.
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1.1.33.2.2. Control balance training (N = 12)
Two post-stroke participants attended the same session as the small therapy group. The therapist onducted conventional balance

training programs following simple to complex principle. However, the small ball and peg bars are used for hand manipulation during
sitting and standing balance training.

1.1.33.3. Characteristics

1.1.33.3.1. Study-level characteristics

Characteristic Study (N = 24)
Ethnicity NR

Nominal

Comorbidities NR

Nominal

Severity NR

Nominal

Focus of care required NR

Nominal

1.1.33.3.2. Arm-level characteristics

Characteristic Telerehabilitation balance intervention (N = 12) Control balance training (N = 12)
% Female n=2;%=16.6
nN=5;%=41.6
Sample size
232
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Characteristic

Mean age (SD) 74.6 (2.3)
Mean (SD)
Time period after stroke 31.8 (11.3)
Mean (SD)
1.1.33.4. Outcomes
1.1.33.4.1. Study timepoints
o Baseline
o 4 week
1.1.33.4.2. Continuous outcomes

Outcome Telerehabilitation balance

intervention, Baseline, N = 12

Activities of daily
living (barthel index)
Scale range: 0-100.
Final values.

52.9 (32.9)

Mean (SD)

Balance (Berg
Balance Scale)

20.4 (17)

Telerehabilitation balance intervention (N = 12)

Telerehabilitation balance
intervention, 4 week, N = 12

57.9 (3.1)

24.6 (18.4)
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Control balance training (N = 12)

75.6 (3.4)

41.7 (12.4)

Control balance Control balance
training, Baseline, N = training, 4 week, N =

12 12
57.9 (26.7) 60.8 (22.5)
22.4 (18.4) 26.9 (18)
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Outcome Telerehabilitation balance Telerehabilitation balance Control balance Control balance
intervention, Baseline, N = 12 intervention, 4 week, N =12 training, Baseline, N = training, 4 week, N =
12 12
Scale range: 0-56.
Final values.
Mean (SD)

Activities of daily living (barthel index) - Polarity - Higher values are better
Balance (Berg Balance Scale) - Polarity - Higher values are better

1.1.33.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.33.4.4. Continuousoutcomes-Activitiesofdailyliving(barthelindex)-MeanSD-Telerehabilitation balance intervention-
Control balance training-t4

Section Question Answer

Some concerns
(due to bias arising from randomisation process)

Overall bias and Directness . Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

1.1.33.4.5. Continuousoutcomes-Balance(BergBalanceScale)-MeanSD-Telerehabilitation balance intervention-Control
balance training-t4

Section Question Answer

Some concerns
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Section Question Answer

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.34. Lloréns, 2015

Bibliographic Lloréns R; Noé E; Colomer C; Alcaiiz M; Effectiveness, usability, and cost-benefit of a virtual reality-based telerehabilitation
Reference program for balance recovery after stroke: a randomized controlled trial.; Archives of physical medicine and rehabilitation;
2015; vol. 96 (no. 3)

1.1.34.1. Study details
Nr

Secondary

publication of

another included

study- see primary

study for details

Other publications NR

associated with
this study included

in review

Trial name / NR

registration

number

Study type Randomised controlled trial (RCT)

Study location Spain

Study setting Outpatients of the neurorehabilitation unit of a large metropolitan hospital in Spain. Hospital and home based
Study dates NR
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Sources of funding

Inclusion criteria
Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups
Subgroup 1 - time
after stroke
Subgroup 2 -
Severity
Subgroup 3 -
Minutes/hours of

intervention per
day

Subgroup 4 -

Number of days of
treatment per week

This study was funded in part by Ministerio de Economia y Competitividad, Project TEREHA (IDI-20110844), Ministerio de
Educacion y Ciencia, Projects Consolider-C (SEJ2006-14301/PSIC), “CIBER of Physiopathology of Obesity and Nutrition,
an initiative of ISCIII” and the Excellence Research Program PROMETEO (Generalitat Valenciana. Conselleria de
Educacion, 2008-157).

Inclusion criteria: age = 40 and < 75 years; chronicity > 6 months; Brunel Balance Assessment (BBA): section 3, levels 7 to
12; Mini Mental State Examination score > 23; and Internet access in their homes

Exclusion criteria: individuals with severe aphasia (Mississippi Aphasia Screening Test cut-oG score < 45); individuals with
hemispatial neglect; and individuals with ataxia or any other cerebellar symptom

NR

All the participants underwent 20 x 45-minute training sessions with the telerehabilitation system, conducted 3 times a
week. The difficulty of the training was initially adjusted by PTA in an exploratory session. During the intervention, the
difficulty of the task was adjusted either by the therapist or automatically by the system. The progress of all the participants
was checked remotely once a week by PTA to detect possible issues and respond accordingly. In addition, PTB had a brief
interview with participants of the experimental group each week to detect possible technical problems and to troubleshoot.
The aim of the intervention was to improve balance. Concomitant therapy - On the remaining days (Tuesday and
Thursday), both groups received conventional physical therapy in the clinic.

NR
Chronic (>6 months)
Unclear/not stated

<45 minutes

5 days per week
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Subgroup 5 - Functional independency
Focus of care
Balance
Subgroup 6 - Mode Virtual reality
of delivery
Subgroup 7 - Mode Real time communication
of feedback
Comparator Control intervention: participants belonging to the control group trained with the VR system in the clinic.
Number of 31
participants
Duration of follow- 12 weeks
up
Indirectness NR
Additional NR
comments

1.1.34.2. Study arms

1.1.34.2.1. VR balance training via telerehabilitation (N = 15)
All the participants underwent 20 x 45-minute training sessions with the telerehabilitation system, conducted 3 times a week. The
difficulty of the training was initially adjusted by PTA in an exploratory session. During the intervention, the difficulty of the task was
adjusted either by the therapist or automatically by the system. The progress of all the participants was checked remotely once a week
by PTA to detect possible issues and respond accordingly. In addition, PTB had a brief interview with participants of the experimental
group each week to detect possible technical problems and to troubleshoot. The aim of the intervention was to improve balance.
Concomitant therapy - On the remaining days (Tuesday and Thursday), both groups received conventional physical therapy in the
clinic.
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1.1.34.2.2.

VR balance training hospital based (N = 16)

Control intervention: participants belonging to the control group trained with the VR system in the clinic.

1.1.34.3. Characteristics
1.1.34.3.1.

Characteristic
Ethnicity

Nominal
Comorbidities

Nominal
Severity

Mean (SD)
Focus of care required

Nominal

1.1.34.3.2.

Characteristic
% Female

Sample size
Mean age (SD)

Study-level characteristics

Arm-level characteristics
VR balance training via telerehabilitation (N = 15)
n=5;%=33.3

55.47 (9.63)
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Study (N = 31)
NR

NR

NR (NR)

NR

VR balance training hospital based (N = 16)

n=8; % =333

55.6 (7.29)
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Characteristic VR balance training via telerehabilitation (N = 15) VR balance training hospital based (N = 16)
Mean (SD)
Time period after stroke 334.13 (60.79)
316.73 (49.81)
Mean (SD)
1.1.34.4. Outcomes
1.1.34.4.1. Study timepoints
o Baseline
e 12 week
1.1.34.4.2. Continuous outcomes
Outcome VR balance training via VR balance training via VR balance training VR balance training
telerehabilitation, Baseline, N = telerehabilitation, 12 week, N = hospital based, Baseline, hospital based, 12 week,
15 15 N=16 N=15
Balance (Berg 47.53 (3.85) 51.53 (2.07) 48.8 (5.01) 51.27 (5.12)

Balance Scale)
Scale range: 0-
56. Final values.

Mean (SD)
Balance (Berg Balance Scale) - Polarity - Higher values are better
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1.1.34.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.34.4.4. Continuousoutcomes-Balance-BBS-finalvalues-MeanSD-VR balance training via telerehabilitation-VR
balance training hospital based-t12

Section Question Answer

) ] ) o Some concerns
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.35. Maresca, 2019

Bibliographic Maresca, Giuseppa; Maggio, Maria Grazia; Latella, Desiree; Cannavo, Antonino; De Cola, Maria Cristina; Portaro, Simona;

Reference Stagnitti, Maria Chiara; Silvestri, Giuseppe; Torrisi, Michele; Bramanti, Alessia; De Luca, Rosaria; Calabro, Rocco Salvatore;
Toward Improving Poststroke Aphasia: A Pilot Study on the Growing Use of Telerehabilitation for the Continuity of Care.;
Journal of stroke and cerebrovascular diseases : the official journal of National Stroke Association; 2019; vol. 28 (no. 10);
104303

1.1.35.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications NR
associated with

this study included

in review
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Trial name / NR

registration

number

Study type Randomised controlled trial (RCT)
Study location Italy

Study setting Inpatient initially moving to outpatient
Study dates Nr

Sources of funding NR

Inclusion criteria  Diagnosis of vascular brain injury of either haemorrhagic or ischaemic etiology (the latter involving the middle cerebral
artery); absence of severe spasticity with an Ashworth Scale less than 3; absence of disabling sensory alterations (i.e.
hearing and visual loss); absence of severe medical and psychiatric illness, according to the Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition and International Classification of Diseases-10.

Exclusion criteria Severe paresis of the upper limb (muscle research council <3); severe cognitive impairment; epileptic seizures
nonresponding to treatment.

Recruitment / All people were inpatients admitted to the IRCCS Centro Neurolesi "Bonino-Pulejo" of Messina.

selection of

participants

Intervention(s) Virtual reality rehabilitation system-tablet for speech and language therapy: Two phases. In phase one: experimental

linguistic therapy performed using a virtual reality rehabilitation system. Each exercise of the therapy had a self-
advancement of difficulty, to guarantee the best-personalised training. In phase 2, they were provided with a touchscreen
tablet (virtual reality rehabilitation system-tablet) both the groups were submitted to the same amount of treatment. The
tablet contained the previous linguistic exercises modulated on the capability of each patient. Twice a week the
neuropsychologist performed a videoconference to monitor the rehabilitation process carried out in their own home and
discuss the feasibility and performance of the exercises. The tablet allowed for provision of exercises and monitoring of the
person remotely in their home. The tablet contains about 30 different exercises with over 1000 customisable and editable
levels, divided into cognitive and linguistic modules, which includes exercises on attention, memory, perception, executive
functions and speech/language abilities. The exercises automatically adapt to the person's performance. There were two
main categories of exercises, the first being 2D exercises in which the person interacts with objects and scenarios through
the touch screen or particular magnetic sensor coupled with a button, which emulates mouse interaction. The second one
consists of 3D exercises, in which people interact with 3D virtual scenarios and immersive objects through a magnetic
localisation sensor generally positioned on the hand. The study lasted 6 months and included the two phases which lasted
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12 weeks each. Training was completed 5 days a week with each session lasting about 50 minutes. Concomitant therapy:
No additional information.

Population NR
subgroups

Subgroup 1 -time Unclear/not stated
after stroke

Subgroup 2 - Unclear/not stated
Severity
Subgroup 3 - >45 minutes to 1 hour

Minutes/hours of
intervention per
day

Subgroup 4 - 5 days per week
Number of days of
treatment per week

Subgroup 5 - Communication
Focus of care

Subgroup 6 - Mode Videoconferencing

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator Traditional linguistic treatment with the same exercises as the experimental linguistic therapy. The study lasted 6 months
and included the two phases which lasted 12 weeks each. Training was completed 5 days a week with each session lasting
about 50 minutes. Concomitant therapy: No additional information.

Number of 30

participants

Duration of follow- 6 months

up

Indirectness NR
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Additional NR
comments

1.1.35.2. Study arms

1.1.35.2.1. Computer-based tools for speech and language therapy (virtual reality rehabilitation system-tablet) (N = 15)
Two phases. In phase one: experimental linguistic therapy performed using a virtual reality rehabilitation system. Each exercise of the
therapy had a self-advancement of difficulty, to guarantee the best-personalised training. In phase 2, they were provided with a
touchscreen tablet (virtual reality rehabilitation system-tablet) both the groups were submitted to the same amount of treatment. The
tablet contained the previous linguistic exercises modulated on the capability of each patient. Twice a week the neuropsychologist
performed a videoconference to monitor the rehabilitation process carried out in their own home and discuss the feasibility and
performance of the exercises. The tablet allowed for provision of exercises and monitoring of the person remotely in their home. The
tablet contains about 30 different exercises with over 1000 customisable and editable levels, divided into cognitive and linguistic
modules, which includes exercises on attention, memory, perception, executive functions and speech/language abilities. The
exercises automatically adapt to the person's performance. There were two main categories of exercises, the first being 2D exercises
in which the person interacts with objects and scenarios through the touch screen or particular magnetic sensor coupled with a button,
which emulates mouse interaction. The second one consists of 3D exercises, in which people interact with 3D virtual scenarios and
immersive objects through a magnetic localisation sensor generally positioned on the hand. The study lasted 6 months and included
the two phases which lasted 12 weeks each. Training was completed 5 days a week with each session lasting about 50 minutes.
Concomitant therapy: No additional information.

1.1.35.2.2. Speech and language therapy without computer-based tools (usual care) (N = 15)
Traditional linguistic treatment with the same exercises as the experimental linguistic therapy. The study lasted 6 months and included
the two phases which lasted 12 weeks each. Training was completed 5 days a week with each session lasting about 50 minutes.
Concomitant therapy: No additional information.
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1.1.35.3. Characteristics
1.1.35.3.1.

Characteristic
Ethnicity

Nominal
Comorbidities

Nominal
Time period after stroke

Nominal
Severity

Nominal

Focus of care required

Nominal

1.1.35.3.2.

Study-level characteristics

Arm-level characteristics

Characteristic Computer-based tools for speech and language therapy (virtual
reality rehabilitation system-tablet) (N = 15)

% Female n=8; %=53.3

Sample size
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NR

NR

NR

NR

Speech and language therapy without computer-
based tools (usual care) (N = 15)

n=8; % =533
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Characteristic Computer-based tools for speech and language therapy (virtual

reality rehabilitation system-tablet) (N = 15)
51.1 (10.3)

Mean age
(SD)

Mean (SD)

1.1.35.4. Outcomes

1.1.35.4.1.
e Baseline
¢ 6 month
1.1.35.4.2.

Outcome

Person/participant generic

Study timepoints

Continuous outcomes

Computer-based tools for

speech and language

therapy (virtual reality
rehabilitation system-tablet), rehabilitation system-tablet), (usual care), Baseline,

Baseline, N =15
NR (NR)

health-related quality of life

(EuroQol-5D)

Scale range: 0-100. Least
square mean estimates and

standard errors

Mean (SE)

Computer-based tools for

speech and language
therapy (virtual reality

6 month, N =15
22 (1.95)
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Speech and language
therapy without
computer-based tools

N =15
NR (NR)

Speech and language therapy without computer-
based tools (usual care) (N = 15)

Speech and language
therapy without
computer-based tools
(usual care), 6 month,
N=15

8.7 (1.95)



Final

Outcome Computer-based tools for Computer-based tools for Speech and language Speech and language
speech and language speech and language therapy without therapy without
therapy (virtual reality therapy (virtual reality computer-based tools computer-based tools
rehabilitation system-tablet), rehabilitation system-tablet), (usual care), Baseline, (usual care), 6 month,
Baseline, N = 15 6 month, N =15 N=15 N=15

Communication - NR (NR) -7.3 (0.59) NR (NR) -2 (0.59)

impairment specific
measures, auditory
comprehension (Token test)
Scale range: 0-36. Least
square mean estimates and
standard errors.

Mean (SE)

Psychological distress - NR (NR) 6.5 (0.68) NR (NR) 2.3 (0.68)
depression (Aphasic

Depression Rating Scale)

Scale range: Unclear. Least

square mean estimates and

standard errors

Mean (SE)

Person/participant generic health-related quality of life (EuroQol-5D) - Polarity - Higher values are better
Communication - impairment specific measures, auditory comprehension (Token test) - Polarity - Higher values are better
Psychological distress - depression (Aphasic Depression Rating Scale) - Polarity - Lower values are better
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1.1.35.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.35.4.4. Continuousoutcomes-Person/participantgenerichealth-relatedqualityoflife(EuroQol-5D)-MeanSE-Computer-
based tools for speech and language therapy (virtual reality rehabilitation system-tablet)-Speech and language
therapy without computer-based tools (usual care)-t6

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.35.4.5. Continuousoutcomes-Communication-impairmentspecificmeasures,auditorycomprehension(Tokentest)-
MeanSE-Computer-based tools for speech and language therapy (virtual reality rehabilitation system-tablet)-
Speech and language therapy without computer-based tools (usual care)-t6

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.35.4.6. Continuousoutcomes-Psychologicaldistress-depression(AphasicDepressionRatingScale)-MeanSE-
Computer-based tools for speech and language therapy (virtual reality rehabilitation system-tablet)-Speech and
language therapy without computer-based tools (usual care)-t6

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

247
Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

1.1.36. Meltzer, 2018

Bibliographic Meltzer, J.A.; Baird, A.J.; Steele, R.D.; Harvey, S.J.; Computer-based treatment of poststroke language disorders: a non-
Reference inferiority study of telerehabilitation compared to in-person service delivery; Aphasiology; 2018; vol. 32 (no. 3); 290-311

1.1.36.1. Study details

NR
Secondary

publication of
another included
study- see primary
study for details

Other publications This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,

associated with Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
this study included 2020, Issue 1. Art. No.: CD010255.
in review
For further information about the data extraction please see the Cochrane review.
Trial name / NR
registration
number
Study type Randomised controlled trial (RCT)
Study location Canada
Study setting Outpatient setting
Study dates NR

Sources of funding The project was supported by a "Telerehabilitation for Stroke" grant from the Heart and Stroke Foundation Canadian
Partnership for Stroke Recovery. Matching funds were generously provided by the Manitoba Patient Access Network
(MPAN).
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Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups
Subgroup 1 - time
after stroke
Subgroup 2 -
Severity

A history of unilateral stroke resulting in a communication disorder, occurring at least six months in the past; availability of a
communication partner to participate in the treatment program; ability to travel to the treatment site if not at home; ability to
hear instructions and operate an iPad tablet to perform homework exercises.

History of dementing illness or other neurological disorder.
People were recruited by advertisements and word of mouth.

Computer-based tools for speech and language therapy (telerehabilitation) N=22

Weekly 1 hour sessions with the therapist over 10 weeks received in telerehabilitation conditions. People had an initial 2-
hour in person meeting with the therapy team which included collection of medical history, informed consent, initial
assessments, goal identification, instruction on using the TalkPath software and random assignment of the person to either
treatment group. Remote therapy sessions conducted using teleconferencing equipment and software. People possessing
adequate equipment at home consulted the therapist using WebEX, a commercial teleconferencing program, except for one
person who preferred to use VSee as they were already familiar with it. Three therapy sessions (weeks 3, 6 and 9) had 30
minutes devoted exclusively to the communication partner, giving training on Supported Conversation techniques and
helping the partner keep the client on track with the treatment program. Homework exercises were provided including
graded exercises in Speaking, Listening, Reading, Writing and paralinguistic cognitive skills including memory. Other
homework items included modified script training, sentence patterning, writing exercises and preparing for specific activities
including public speaking events.

Concomitant therapy: No additional information.
NR

Chronic (>6 months)

Unclear/not stated
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Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of
treatment per week

Subgroup 5 -
Focus of care

Subgroup 6 - Mode
of delivery

Subgroup 7 - Mode
of feedback

Comparator

Number of
participants

Duration of follow-
up
Indirectness

Additional
comments

1-2 hours

<5 days a week

Communication

Videoconferencing

Real time communication

Speech and language therapy usual care: Same therapy principles but delivered in person. Concomitant therapy: No
additional information.

44

10 weeks

NR
NR

1.1.36.2. Study arms

1.1.36.2.1. Computer-based tools for speech and language therapy (telerehabilitation) (N = 22)
Weekly 1 hour sessions with the therapist over 10 weeks received in telerehabilitation conditions. People had an initial 2-hour in
person meeting with the therapy team which included collection of medical history, informed consent, initial assessments, goal
identification, instruction on using the TalkPath software and random assignment of the person to either treatment group. Remote
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therapy sessions conducted using teleconferencing equipment and software. People possessing adequate equipment at home
consulted the therapist using WebEX, a commercial teleconferencing program, except for one person who preferred to use VSee as
they were already familiar with it. Three therapy sessions (weeks 3, 6 and 9) had 30 minutes devoted exclusively to the
communication partner, giving training on Supported Conversation techniques and helping the partner keep the client on track with the
treatment program. Homework exercises were provided including graded exercises in Speaking, Listening, Reading, Writing and
paralinguistic cognitive skills including memory. Other homework items included modified script training, sentence patterning, writing
exercises and preparing for specific activities including public speaking events. Concomitant therapy: No additional information

1.1.36.2.2. Speech and language therapy without computer-based tools (usual care) (N = 22)
Same therapy principles but delivered in person. Concomitant therapy: No additional information.

1.1.36.3. Characteristics

1.1.36.3.1. Study-level characteristics

Characteristic Study (N = 44)
Comorbidities NR

Nominal

Severity NR

Nominal

Focus of care required NR

Nominal
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1.1.36.3.2. Arm-level characteristics

Characteristic Computer-based tools for speech and language therapy
(telerehabilitation) (N = 22)

% Female nN=9; % =41

Sample size

Mean age (SD) 65.4 (11.3)

(years)

Mean (SD)

Time period after NR (NR)

stroke

Mean (SD)

1.1.36.4. Outcomes

1.1.36.4.1. Study timepoints
o Baseline
e 10 week
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based tools (usual care) (N = 22)

n=8; % =36

63 (10.8)

NR (NR)
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1.1.36.4.2. Continuous outcomes (aphasia group)

Outcome Computer-based tools for Computer-based tools for Speech and language Speech and language
speech and language therapy speech and language therapy therapy without therapy without
(telerehabilitation), Baseline, (telerehabilitation), 10 week, N computer-based tools computer-based tools
N =17 =15 (usual care), Baseline, (usual care), 10 week,
N=16 N=15
Communication - NR (NR) 7.7 (6) NR (NR) 6.6 (3.9)
functional

communication Western
Aphasia Battery - AQ
Scale range: 0-100.
Change scores.

Mean (SD)
Communication - functional communication Western Aphasia Battery - AQ - Polarity - Higher values are better

1.1.36.4.3. Continuous outcomes (cog-ling group)

Outcome Computer-based tools for Computer-based tools for Speech and language Speech and language
speech and language therapy speech and language therapy therapy without therapy without
(telerehabilitation), Baseline, (telerehabilitation), 10 week, computer-based tools computer-based tools
N=5 N=5 (usual care), Baseline, (usual care), 10 week,
N=6 N=6
Stroke-specific measures of NR (NR) 24 (17.4) NR (NR) 25.5 (27.65)

cognition - non-spatial
attention and working
memory (Cognitive
Linguistic Quick Test -
Attention)

Scale range: 0-215. Change
scores.

Mean (SD)
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Outcome Computer-based tools for Computer-based tools for Speech and language Speech and language
speech and language therapy speech and language therapy therapy without therapy without
(telerehabilitation), Baseline, (telerehabilitation), 10 week, computer-based tools computer-based tools
N=5 N=5 (usual care), Baseline, (usual care), 10 week,
N=6 N=6
Stroke-specific measures of NR (NR) 17 (11.04) NR (NR) 19.3 (22.86)

cognition - memory
(Cognitive Linguistic Quick
Test - Memory)

Scale range: 0-185. Change
scores.

Mean (SD)

Stroke-specific measures of NR (NR) 1.4 (3.85) NR (NR) 2.9 (1.83)
cognition - executive

functions (Cognitive

Linguistic Quick Test -

Executive function)

Scale range: 0-40. Change

scores.

Mean (SD)

Stroke-specific measures of cognition - non-spatial attention and working memory (Cognitive Linguistic Quick Test - Attention) -
Polarity - Higher values are better

Stroke-specific measures of cognition - memory (Cognitive Linguistic Quick Test - Memory) - Polarity - Higher values are better
Stroke-specific measures of cognition - executive functions (Cognitive Linguistic Quick Test - Executive function) - Polarity - Lower
values are better
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1.1.36.4.4. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.36.4.5. Continuousoutcomes-Communication-functionalcommunicationWesternAphasiaBattery-AQ-MeanSD-
Computer-based tools for speech and language therapy (telerehabilitation)-Speech and language therapy without
computer-based tools (usual care)-t10

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.36.4.6. Continuousoutcomes(cog-linggroup)-Stroke-specificmeasuresofcognition-non-
spatialattentionandworkingmemory(CognitiveLinguisticQuickTest-Attention)-MeanSD-Computer-based tools for
speech and language therapy (telerehabilitation)-Speech and language therapy without computer-based tools
(usual care)-t10

Section Question Answer
. . : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.36.4.7. Continuousoutcomes(cog-linggroup)-Stroke-specificmeasuresofcognition-
memory(CognitiveLinguisticQuickTest-Memory)-MeanSD-Computer-based tools for speech and language therapy
(telerehabilitation)-Speech and language therapy without computer-based tools (usual care)-t10

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

255
Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

1.1.36.4.8. Continuousoutcomes(cog-linggroup)-Stroke-specificmeasuresofcognition-
executivefunctions(CognitiveLinguisticQuickTest-Executivefunction)-MeanSD-Computer-based tools for speech
and language therapy (telerehabilitation)-Speech and language therapy without computer-based tools (usual care)-

t10
Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness . Directly applicable
Overall Directness
1.1.37. Ora, 2020
Bibliographic Ora, Hege Prag; Kirmess, Melanie; Brady, Marian C; Partee, Iselin; Hognestad, Randi Bjor; Johannessen, Beate Bertheau;
Reference Thommessen, Bente; Becker, Frank; The effect of augmented speech-language therapy delivered by telerehabilitation on

poststroke aphasia-a pilot randomized controlled trial.; Clinical rehabilitation; 2020; vol. 34 (no. 3); 369-381

1.1.37.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications NR
associated with

this study included

in review
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Trial name /
registration
number

Study type
Study location
Study setting

Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

NCT02768922

Randomised controlled trial (RCT)
Norway

Oslo region from stroke units at four different hospitals, from rehabilitation institutions including Sunnaas Rehabilitation
Hospital. Community based therapy most commonly at home.

May 2016 and ended in May 2018

The trial is funded by the South-Eastern Norway Regional Health Authority (project number 2015037) and has also received
financial support from the University of Oslo and Sunnaas Rehabilitation Hospital. The NMAHP RU and MB is supported by
the Chief Scientist Office, part of the Scottish Government Health and Social Care Directorates.

Study inclusion criteria: People with aphasia following stroke (any time post stroke). Aphasia including naming impairment
(percentile score of 70 or lower on the Norwegian Basic Aphasia Assessment subtest naming. Norwegian was their main
language.

Study exclusion criteria: Age below 16 years. ¢ Patients who were unable to perform five hours of speech-language therapy
per week due to medical or cognitive reasons (including moderate to severe hearing or visual impairment). Patients who
scored > 70 percentile score on the Norwegian Basic Aphasia Assessment subtest naming. Patients with traumatic brain
injury.

Patients were recruited within the Oslo region from stroke units at four different hospitals, from rehabilitation institutions
including Sunnaas Rehabilitation Hospital, and from cooperating speech-language pathologists. Staff at recruitment sites
screened patients for eligibility, where potential participants received information and an invitation to take part in the trial.
The research investigator (HPQ) made an ambulatory visit for further investigations and enroliment.

The participants allocated to the telerehabilitation group received augmented language training via videoconference. A
mixed approach following best practice was used to design an intervention aiming to enhance functional expressive
communication. This included different impairment-based methods like functional-orientated therapy to phonological,
semantic, cognitive-linguistic and cognitive neuropsychological approaches. The therapy was tailored to the individual
participant’s language impairment, needs and goals in all language modalities (reading, writing, spoken language and
auditory comprehension). The intervention targeted spoken language with tasks including word production, picture naming
and discussion about familiar topics. Materials used in the intervention included a Norwegian translation of the Newcastle
University Aphasia Therapy Resources and a computer training program targeting all language modalities called Lexia. We
also used “Sareptas afasikrukke”, a collection of Norwegian tasks comprising individual aphasia exercises training all
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Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of
treatment per week
Subgroup 5 -
Focus of care

modalities, e.g. oral and written naming, reading sentences and text. There were three speech-language pathologists that
delivered the telerehabilitation intervention.

A telerehabilitation intervention of five hours a week in line with current Norwegian national guidelines was chosen. The
therapy was delivered via videoconference over four consecutive weeks. Participants were required to complete =16
sessions of speech-language therapy via videoconference over 32 days in order to secure therapy time as defined per
protocol , and account for any expected logistic or technical challenges, as well as medical complications or co-morbidities.
As telerehabilitation was given in addition to usual speech language therapy, the total amount of hours of therapy delivered
depended on the rehabilitation resources available in local settings. The telerehabilitation was given by a speech-language
pathologist using videoconference through internet from Sunnaas Rehabilitation Hospital to a study laptop in the
participant’'s home or in the rehabilitation ward where the participant was admitted. Participants were given training in the
use of the computer software usually lasting for 30-60 minutes.

Concomitant therapy: All trial participants received usual care during the study period provided by local speechlanguage
pathologists at the community level and/or in a rehabilitation institution.

NR

Subacute (7 days - 6 months)

Unclear/not stated

1-2 hours

5 days per week

Communication
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Subgroup 6 - Mode Videoconferencing

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator All trial participants received usual care during the study period provided by local speechlanguage pathologists at the
community level and/or in a rehabilitation institution. Participants who were allocated to the control group did not receive
any project specific intervention. Due to the nature of the telerehabilitation intervention and the usual care delivered, the
speech-language pathologists delivering the intervention and the participants were not blinded to treatment allocation. The
dosage of usual care measured by hours from inclusion to follow-up assessment was recorded in a log-form. The log was
piloted in cooperation with the participant’s family/caregivers. Information on dosage was also retrieved from the speech-
language pathologists providing the usual care and through participants’ journal during and/or after completion of the ftrial.

Number of 62

participants

Duration of follow- 4 weeks and 4 months

up

Indirectness NR

Additional NR

comments

1.1.37.2. Study arms

1.1.37.2.1. speech and language telerehabilitation (N = 32)
A SALT telerehabilitation intervention of five hours a week in line with current Norwegian national guidelines was chosen. The therapy
was delivered via videoconference over four consecutive weeks. Participants were required to complete = 16 sessions of speech-
language therapy via videoconference over 32 days.

1.1.37.2.2. Usual care (N = 30)
All trial participants received usual care during the study period provided by local speechlanguage pathologists at the community level
and/or in a rehabilitation institution. Participants who were allocated to the control group did not receive any project specific
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intervention. Due to the nature of the telerehabilitation intervention and the usual care delivered, the speech-language pathologists
delivering the intervention and the participants were not blinded to treatment allocation. The dosage of usual care measured by hours
from inclusion to follow-up assessment was recorded in a log-form. The log was piloted in cooperation with the participant’s
family/caregivers. Information on dosage was also retrieved from the speech-language pathologists providing the usual care and
through participants’ journal during and/or after completion of the trial.

1.1.37.3. Characteristics

1.1.37.3.1. Study-level characteristics

Characteristic Study (N = 62)
Ethnicity NR

Nominal

Comorbidities NR

Nominal

Severity NR

Nominal

Focus of care required NR

Nominal

1.1.37.3.2. Arm-level characteristics

Characteristic speech and language telerehabilitation (N = 32) Usual care (N = 30)

% Female n=13;% =40.6
n=8;%=26.7
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Characteristic
Sample size
Mean age (SD)

Mean (SD)
Time period after stroke

Sample size
</=3 months

Sample size
3-12 months

Sample size
12 months

Sample size

1.1.37.4. Outcomes

1.1.37.4.1.
e Baseline
e 16 week

speech and language telerehabilitation (N = 32)

64.7 (11.7)

n=NR; % =NR

n=16; % =50

Nn=5;%=156

n=11;%=344

Study timepoints
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65 (12.2)

n=NR; % =NR

n=12;% =40

n=4;%=13.3

n=14;%=46.7
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1.1.37.4.2. Dichotomous outcomes

Outcome speech and language
telerehabilitation, Baseline, N = 32
Withdrawal due to n=0;%=0
adverse events

1 died

n=0;%=0

No of events
Withdrawal due to adverse events - Polarity - Lower values are better

1.1.37.4.3. Continuous outcome (mean difference)

Outcome speech and language telerehabilitation vs
Usual care, Baseline, N2 = 32, N1 = 30

Functional communication NR (NR to NR)

(communicative effectiveness index)
Scale range: 0-100. Mean difference
calculated from final values.

Mean (95% CI)

speech and language
telerehabilitation, 16 week, N = 32

Usual care, Usual care, 16
Baseline, N=30 week, N =30
nN=0;%=0 nN=0;%=0

speech and language telerehabilitation vs
Usual care, 16 week, N2 = 32, N1 = 30

-0.03 (-12.2to 12.1)

Functional communication (communicative effectiveness index) - Polarity - Higher values are better
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1.1.37.4.4. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.37.4.5. Dichotomousoutcomes-Withdrawalduetoadverseevents-NoOfEvents-speech and language telerehabilitation-
Usual care-t16

Section Question Answer
: : : o Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.37.4.6. Continuousoutcome(meandifference)-Functionalcommunication(communicativeeffectivenessindex)-
MeanNineFivePercentCl-speech and language telerehabilitation-Usual care-t16

Section Question Answer
: : : o Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.38. Piron, 2009

Bibliographic Piron, Lamberto; Turolla, Andrea; Agostini, Michela; Zucconi, Carla; Cortese, Feliciana; Zampolini, Mauro; Zannini, Mara;
Reference Dam, Mauro; Ventura, Laura; Battauz, Michela; Tonin, Paolo; Exercises for paretic upper limb after stroke: a combined virtual-
reality and telemedicine approach.; Journal of rehabilitation medicine; 2009; vol. 41 (no. 12); 1016-102

1.1.38.1. Study details

NR
Secondary

publication of
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another included
study- see primary
study for details

Other publications
associated with
this study included
in review

Trial name /
registration
number

Study type

Study location
Study setting
Study dates
Sources of funding

Inclusion criteria
Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,
Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
2020, Issue 1. Art. No.: CD010255.

For further information about the data extraction please see the Cochrane review.
Nr

Randomised controlled trial (RCT)

Italy

Rehabilitation hospital and home based
NR

NR

Inclusion criteria: single ischaemic stroke in the middle cerebral artery region with mild to intermediate arm motor
impairment (Fugl-Meyer Upper Extremity Scale score 30 to 55)

Exclusion criteria: clinical evidence of cognitive impairment, apraxia (< 62 points on the 'De Renzi' test), neglect or language
disturbance interfering with verbal comprehension (> 40 errors on the Token test)

NR

Telerehabilitation intervention: the virtual reality telerehabilitation programme used 1 computer workstation at the
participant’'s home and 1 at the rehabilitation hospital. The system used a 3D motion tracking system to record arm
movements through a magnetic receiver into a virtual image. The participant moved a real object by following the trajectory
of a virtual object displayed on the screen in accordance with the requested virtual task. 5 virtual tasks comprising simple
arm movements were devised for training
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Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of
treatment per week
Subgroup 5 -
Focus of care

Subgroup 6 - Mode

NR
Chronic (>6 months)
Unclear/not stated

1-2 hours

5 days per week

Upper limb

Videoconferencing

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator Control intervention: specific exercises for the upper limb with progressive complexity. Started with control of isolated
movements without postural control, then postural control including touching different targets and manipulating objects.
Sessions were 60 minutes, 5 times per week for 4 weeks (20 hours total).

Number of 36

participants

Duration of follow- 1 month and 2 months

up

Indirectness NR

Additional Nr

comments
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1.1.38.2. Study arms

1.1.38.2.1. Virtual reality telerehabilitation (N = 18)
Telerehabilitation intervention: the virtual reality telerehabilitation programme used 1 computer workstation at the participant’s home
and 1 at the rehabilitation hospital. The system used a 3D motion tracking system to record arm movements through a magnetic
receiver into a virtual image. The participant moved a real object by following the trajectory of a virtual object displayed on the screen
in accordance with the requested virtual task. 5 virtual tasks comprising simple arm movements were devised for training

1.1.38.2.2. conventional physical therapy (N = 18)
Control intervention: specific exercises for the upper limb with progressive complexity. Started with control of isolated movements

without postural control, then postural control including touching different targets and manipulating objects. Sessions were 60 minutes,
5 times per week for 4 weeks (20 hours total).

1.1.38.3. Characteristics

1.1.38.3.1. Study-level characteristics

Characteristic Study (N = 36)
Ethnicity NR

Nominal

Comorbidities NR

Nominal

Severity NR

Nominal
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Characteristic
Focus of care required

Nominal
1.1.38.3.2.  Arm-level characteristics
Characteristic Virtual reality telerehabilitation (N = 18)
% Female n=7;%=38.9
Sample size
Mean age (SD) 66 (7.9)
Mean (SD)
Time period after stroke 14.7 (6.6)
months
Mean (SD)

1.1.38.4. Outcomes

1.1.38.4.1. Study timepoints
« Baseline
e 2 month
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NR

conventional physical therapy (N = 18)

Nn=8;%=444

64.4 (7.9)

11.9 (3.7)
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1.1.38.4.2. Continuous outcomes

Outcome Virtual reality Virtual reality conventional physical conventional physical
telerehabilitation, telerehabilitation, 2 month, therapy, Baseline, N = therapy, 2 month, N =
Baseline, N =18 N=18 18 18

Physical function - upper limb 48.3 (7.2) 53.1 (7.3) 47.3 (4.5) 48.8 (5.1)

(Fugl Meyer Assessment

Upper Limb)

Scale range: 0-66. Final values.

Mean (SD)
Physical function - upper limb (Fugl Meyer Assessment Upper Limb) - Polarity - Higher values are better

1.1.38.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.38.4.4. Continuousoutcomes-Physicalfunction-upperlimb-FMAupperlimb-MeanSD-Virtual reality telerehabilitation-
conventional physical therapy-t2

Section Question Answer
: : : . Low
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.39. Piron, 2008

Bibliographic Piron, Lamberto; Turolla, Andrea; Tonin, Paolo; Piccione, Francesco; Lain, Lisa; Dam, Mauro; Satisfaction with care in post-
Reference stroke patients undergoing a telerehabilitation programme at home.; Journal of telemedicine and telecare; 2008; vol. 14 (no.
5); 257-60
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1.1.39.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,

associated with Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
this study included 2020, Issue 1. Art. No.: CD010255.
in review
For further information about the data extraction please see the Cochrane review.
Trial name / NR
registration
number
Study type Randomised controlled trial (RCT)
Study location Italy
Study setting home based
Study dates NR

Sources of funding The project was supported by the Veneto Region, Italy.

Inclusion criteria Inclusion criteria: mild to intermediate arm motor impairment due to ischaemic stroke in the area of the middle cerebral
artery; without cognitive problems that could interfere with comprehension

Exclusion criteria  Exclusion criteria: failure to meet above criteria

Recruitment / NR
selection of
participants
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Intervention(s) Telerehabilitation intervention: the purpose of the intervention was to improve upper limb function using a virtual reality
programme. Patient-therapist interaction facilitated by a videoconferencing unit beside the telerehabilitation equipment. 1
computer was at the hospital and 1 at the participant's home

Population NR
subgroups

Subgroup 1 -time  Chronic (>6 months)
after stroke

Subgroup 2 - Unclear/not stated
Severity
Subgroup 3 - 1-2 hours

Minutes/hours of
intervention per
day

Subgroup 4 - 7 days a week
Number of days of

treatment per week

Subgroup 5 - Upper limb
Focus of care

Subgroup 6 - Mode Videoconferencing

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator Control intervention: virtual reality workstation with a 3D motion tracking system that recorded the participant's arm
movements. The participant's movement was represented in the virtual environment. The therapist created a sequence of
virtual tasks for the participant to complete with the affected arm. Participants could see their own trajectory and the
ideal/desired trajectory.

Number of 10

participants

Duration of follow- 1 month
up
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Indirectness NR
Additional NR
comments

1.1.39.2. Study arms

1.1.39.2.1. VR Telerehabilitation (N = 5)
Telerehabilitation intervention: the purpose of the intervention was to improve upper limb function using a virtual reality programme.
Patient-therapist interaction facilitated by a videoconferencing unit beside the telerehabilitation equipment. 1 computer was at the
hospital and 1 at the participant's home

1.1.39.2.2. VR with therapist (N = 5)

Control intervention: virtual reality workstation with a 3D motion tracking system that recorded the participant's arm movements. The
participant's movement was represented in the virtual environment. The therapist created a sequence of virtual tasks for the participant
to complete with the affected arm. Participants could see their own trajectory and the ideal/desired trajectory.

1.1.39.3. Characteristics

1.1.39.3.1. Study-level characteristics

Characteristic Study (N = 10)
Ethnicity NR
Nominal
Comorbidities NR
Nominal
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Characteristic
Severity

Nominal
Focus of care required

Nominal

1.1.39.3.2. Arm-level characteristics

Characteristic VR Telerehabilitation (N = 5)

% Female n=3;%=60
Sample size

Mean age (SD) 53 (15)

Mean (SD)

Time period after stroke 10 (3)

Mean (SD)

1.1.39.4. Outcomes

1.1.39.4.1. Study timepoints
« Baseline
e 1 month
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Study (N = 10)

NR

NR

VR with therapist (N = 5)

n=2;%=40

65 (11)

13 (2)
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1.1.39.4.2. Continuous outcomes

Outcome VR Telerehabilitation , VR Telerehabilitation , 1 VR with therapist, VR with therapist,
Baseline, N=5 month, N=5 Baseline, N=5 1 month, N=5
Physical function - upper limb FMA - UE NR (NR) 56.6 (8.9) NR (NR) 56 (8.7)

Scale range: 0-66. Final values. Values taken
directly from the Cochrane review as likely from
unpublished data

Mean (SD)

Physical function - upper limb FMA - UE - Polarity - Higher values are better

1.1.39.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.39.4.4. Continuousoutcomes-Physicalfunction-upperlimbFMA-UE-MeanSD-VR Telerehabilitation -VR with therapist-
t1

Section Question Answer

High
Overall bias and Directness Risk of bias judgement 2

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.40. Salgueiro, 2022

Bibliographic Salgueiro, Carina; Urrutia, Gerard; Cabanas-Valdes, Rosa; Influence of Core-Stability Exercises Guided by a
Reference Telerehabilitation App on Trunk Performance, Balance and Gait Performance in Chronic Stroke Survivors: A Preliminary
Randomized Controlled Trial.; International journal of environmental research and public health; 2022; vol. 19 (no. 9)
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1.1.40.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications NR

associated with
this study included

in review

Trial name / (NCT04477252)

registration

number

Study type Randomised controlled trial (RCT)

Study location Spain

Study setting Neurorehabilitation Clinic in Barcelona, then home based
Study dates NR

Sources of funding This research was partial funded by Fundacié Maraté de TV3, grant number 201737-83.

Inclusion criteria  The inclusion criteria for this study included medical diagnosis of stroke with cortical or subcortical, ischemic or hemorrhagic
involvement with more than 6 months of recovery, clinical symptoms of hemiplegia or hemiparesis, being over 18 years of
age, have the ability to understand and execute simple instructions, a score equal to or less than 10 in the Spanish version
of the Trunk Impairment Scale 2.0 (S-T1S2.0) and be a frequent user of smartphones or tablets (a family member or
caregiver could be considered).

Exclusion criteria The exclusion criteria were presence of any neurological or neuromuscular disease or worsening of any of the
comorbidities, to suffer another episode of stroke and fractures or important structural alterations in any of the lower limbs
(e.g., orthopedic problem of the lower limbs). Individuals with aphasia but capable of understanding and executing simple
commands were included with prior consultation with the respective neuropsychologist or speech therapist.
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Recruitment /
selection of
participants

Intervention(s)

Population
subgroups
Subgroup 1 - time
after stroke
Subgroup 2 -
Severity

All eligible participants were recruited from the Neurorehabilitation Clinic

In addition to conventional physiotherapy, participants had individual access to the Farmalarm App as a telerehabilitation
tool to guide adapted home-based core stability exercise (CSE). The Farmalarm App (Inmovens Solution, Barcelona,
Spain) was specifically adapted for this study. Although the exercises should be personalized for each user, in this study
phase the CSE guide introduced in the App was common. Users have been able to voluntarily access the exercises guide
(description, photo and video) and to confirm its performance. Participants were asked to perform 10 repetitions of each of
the 32 exercises proposed in the program and were encouraged to perform as many exercises as possible, respecting their
perception of tiredness, taking as many breaks as they found necessary. The exercises were introduced in order of
difficulty, from the supine position to a seated position on an unstable base. Although the exercises were always presented
in the same order, the participants were free to navigate through the menu of the exercises choosing the order they
preferred or skipping the exercises that they could not perform or did not feel safe to do so. CSE program to be carried out
at home with the help of the App for 12 weeks, 5 days a week. The participants were contacted by phone on a regular basis
to ensure that they did not have problems with the use of the App.

Concomittant therapy: Both groups (CG and EG) underwent the conventional physiotherapy. It consisted of one-hour face-
to-face session of therapeutic techniques such as muscle stretching to reduce hypertonicity or spasticity, passive and
functional mobilization of body segments affected by stroke, practice of sitting and standing posture and gait, task and
aerobic training as cycling or treadmill training. The techniques used were chosen at the discretion of the physiotherapist in
charge following the clinical practice guidelines. The intervention was totally adapted and personalized to the needs and
capacities of the patient. Participants maintained their usual dose of treatment during participation in this study. In
accordance with clinical recommendations the mean frequency of the sessions was 1 h two times a week for 12 weeks. The
physiotherapy sessions were face-to-face and individualized under the responsibility of a physiotherapist with special
training and more than 2 years of work experience in neurorehabilitation.

NR
Chronic (>6 months)

Unclear/not stated
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Subgroup 3 - Unclear/not stated
Minutes/hours of

intervention per

day

Subgroup 4 - 5 days per week
Number of days of
treatment per week

Subgroup 5 - Core stability
Focus of care

Subgroup 6 - Mode Telephone

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator Conventional physiotherapy: It consisted of one-hour face-to-face session of therapeutic techniques such as muscle
stretching to reduce hypertonicity or spasticity, passive and functional mobilization of body segments affected by stroke,
practice of sitting and standing posture and gait, task and aerobic training as cycling or treadmill training. The techniques
used were chosen at the discretion of the physiotherapist in charge following the clinical practice guidelines. The
intervention was totally adapted and personalized to the needs and capacities of the patient. Participants maintained their
usual dose of treatment during participation in this study. In accordance with clinical recommendations the mean frequency
of the sessions was 1 h two times a week for 12 weeks. The physiotherapy sessions were face-to-face and individualized
under the responsibility of a physiotherapist with special training and more than 2 years of work experience in
neurorehabilitation.

Number of 30

participants

Duration of follow- 12 weeks

up

Indirectness NR
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1.1.40.2. Study arms

1.1.40.2.1. Telerehabilitation for core stability (N = 15)
In addition to conventional physiotherapy, participants had individual access to the Farmalarm App as a telerehabilitation tool to guide
adapted home-based core stability exercise (CSE). The Farmalarm App (Inmovens Solution, Barcelona, Spain) was specifically
adapted for this study. Although the exercises should be personalized for each user, in this study phase the CSE guide introduced in
the App was common. Users have been able to voluntarily access the exercises guide (description, photo and video) and to confirm its
performance. Participants were asked to perform 10 repetitions of each of the 32 exercises proposed in the program and were
encouraged to perform as many exercises as possible, respecting their perception of tiredness, taking as many breaks as they found
necessary. The exercises were introduced in order of difficulty, from the supine position to a seated position on an unstable base.
Although the exercises were always presented in the same order, the participants were free to navigate through the menu of the
exercises choosing the order they preferred or skipping the exercises that they could not perform or did not feel safe to do so. CSE
program to be carried out at home with the help of the App for 12 weeks, 5 days a week. The participants were contacted by phone on
a regular basis to ensure that they did not have problems with the use of the App. Concomittant therapy: Both groups (CG and EG)
underwent the conventional physiotherapy. It consisted of one-hour face-to-face session of therapeutic techniques such as muscle
stretching to reduce hypertonicity or spasticity, passive and functional mobilization of body segments affected by stroke, practice of
sitting and standing posture and gait, task and aerobic training as cycling or treadmill training. The techniques used were chosen at
the discretion of the physiotherapist in charge following the clinical practice guidelines. The intervention was totally adapted and
personalized to the needs and capacities of the patient. Participants maintained their usual dose of treatment during participation in
this study. In accordance with clinical recommendations the mean frequency of the sessions was 1 h two times a week for 12 weeks.
The physiotherapy sessions were face-to-face and individualized under the responsibility of a physiotherapist with special training and
more than 2 years of work experience in neurorehabilitation.

1.1.40.2.2. Conventional physiotherapy (N = 15)
Conventional physiotherapy: It consisted of one-hour face-to-face session of therapeutic techniques such as muscle stretching to
reduce hypertonicity or spasticity, passive and functional mobilization of body segments affected by stroke, practice of sitting and
standing posture and gait, task and aerobic training as cycling or treadmill training. The techniques used were chosen at the discretion
of the physiotherapist in charge following the clinical practice guidelines. The intervention was totally adapted and personalized to the
needs and capacities of the patient. Participants maintained their usual dose of treatment during participation in this study. In
accordance with clinical recommendations the mean frequency of the sessions was 1 h two times a week for 12 weeks. The
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physiotherapy sessions were face-to-face and individualized under the responsibility of a physiotherapist with special training and
more than 2 years of work experience in neurorehabilitation.

1.1.40.3. Characteristics

1.1.40.3.1. Study-level characteristics

Characteristic Study (N = 30)
Ethnicity NR

Nominal

Comorbidities NR

Nominal

Severity NR

Nominal

Focus of care required NR

Nominal

1.1.40.3.2. Arm-level characteristics

Characteristic Telerehabilitation for core stability (N = 15) Conventional physiotherapy (N = 15)
% Female n=5;%=33.3
n=5; % =333
Sample size
Mean age (SD) 57.27 (3.38)
64.53 (9.4)
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Characteristic Telerehabilitation for core stability (N = 15)
Mean (SD)

Time period after stroke (years) 4.61 (3.38)

Mean (SD)

1.1.40.4. Outcomes

1.1.40.4.1. Study timepoints
« Baseline
¢ 12 week

1.1.40.4.2. Continuous outcomes (baseline values)

Outcome Telerehabilitation for core Telerehabilitation for core
stability, Baseline, N = 15 stability, 12 week, N = 15
Balance (Berg 43.2 (12.73) 1.93 (2.95)

Balance Scale)
Scale range: 0-56.
Change scores.

Mean (SD)

Mobility (walking 0.36 (0.35) -0.08 (0.45)
speed) (m/s)
Change scores

Mean (SD)
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Conventional physiotherapy (N = 15)

4.06 (4.43)

Conventional
physiotherapy, Baseline,
N=15

41.27 (15.42)

0.39 (0.38)

Conventional
physiotherapy, 12 week, N
=15

2.46 (2.85)

0.01 (0.05)
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Balance (Berg Balance Scale) - Polarity - Higher values are better
Mobility (walking speed) - Polarity - Higher values are better

1.1.40.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.40.4.4. Continuousoutcomes-Balance(BergBalanceScale)changescore-MeanSD-Telerehabilitation for core stability-
Conventional physiotherapy-t12

Section Question Answer
. . : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.40.4.5. Continuousoutcomes(baselinevalues)-Mobility(walkingspeed)-MeanSD-Telerehabilitation for core stability-
Conventional physiotherapy-t12

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.41. Salgueiro, 2022

Bibliographic Salgueiro, Carina; Urrutia, Gerard; Cabanas-Valdes, Rosa; Telerehabilitation for balance rehabilitation in the subacute
Reference stage of stroke: A pilot controlled trial.; NeuroRehabilitation; 2022; vol. 51 (no. 1); 91-99
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1.1.41.1. Study details

Secondary
publication of
another included
study- see primary
study for details
Other publications
associated with
this study included
in review

Trial name /
registration
number

Study type
Study location
Study setting

Study dates
Sources of funding
Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

No additional information.

No additional information.

No additional information.

Randomised controlled trial (RCT)
Spain.

People from 4 hospitals in Catalonia, Spain. People received telerehabilitation care after discharge from hospital and return
to home.

March 2019 to April 2021.

INMovens Solutions S.L., the Hospital Vall d'Hebron (Barcelona) research team and the Institut de Recerca de I'Hospital de
la Santa Creu i Sant Pau research team provided technical support and expenses related to it (Marato TV3 Telethon grant:
201737-10).

People who participated in a randomised controlled trial comparing conventional physiotherapy to core stability exercises at
the moment of hospital discharge and return to home if they or the caregiver were regular users of a smartphone.

People with worsening of their stroke symptoms; any of the comorbidities (e.g. another neurological disease or orthopaedic
problem of the lower limbs); suffering another stroke or fracture of any of the lower limbs or presenting important structural
alterations.

People who had previously participated in a 5-week randomised controlled trial comparing conventional physiotherapy
versus core stability exercises.
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Intervention(s) Telerehabilitation (balance rehabilitation) N=20

People had individual access to the "Farmalarm" App (instructions and private usernames and passwords) as a
telerehabilitation tool to guide home-based core stability exercises. Users can voluntarily access exercise guides on
demand and confirm and evaluate their performance. The core stability exercise program proposed in the "Farmalarm" App
was known to people because they had used it previously during their hospital stay. All exercises were produced by an
experienced neurologic physiotherapist who were available for video calls using the App. The principle researcher had
access to the administrator panel of the app for individual monitoring of each user and contacted them by phone call to
encourage the use of the application and to clarify any possible doubts.

Concomitant therapy: Usual care was available to all (no additional information).

Population No additional information.
subgroups

Subgroup 1 - time Unclear/not stated
after stroke

Subgroup 2 - Unclear/not stated
Severity
Subgroup 3 - Unclear/not stated

Minutes/hours of
intervention per
day

Subgroup 4 - Unclear/not stated
Number of days of
treatment per week

Subgroup 5 - Lower limb
Focus of care

Subgroup 6 - Mode Telephone
of delivery
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Subgroup 7 - Mode Real time communication

of feedback
Comparator Usual care N=29
Usual care (no additional information).
Concomitant information: Usual care was available to all (no additional information).
Number of 49
participants
Duration of follow- 3 months
up
Indirectness No additional information
Additional Method of analysis unclear, appears to be completers only.
comments

1.1.41.2. Study arms

1.1.41.2.1. Telerehabilitation (balance rehabilitation) (N = 20)
People had individual access to the "Farmalarm" App (instructions and private usernames and passwords) as a telerehabilitation tool
to guide home-based core stability exercises. Users can voluntarily access exercise guides on demand and confirm and evaluate their
performance. The core stability exercise program proposed in the "Farmalarm" App was known to people because they had used it
previously during their hospital stay. All exercises were produced by an experienced neurologic physiotherapist who were available for
video calls using the App. The principle researcher had access to the administrator panel of the app for individual monitoring of each
user and contacted them by phone call to encourage the use of the application and to clarify any possible doubts. Concomitant
therapy: Usual care was available to all (no additional information).
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1.1.41.2.2.

Usual care (N = 29)

Usual care (no additional information). Concomitant information: Usual care was available to all (no additional information).

1.1.41.3. Characteristics
1.1.41.3.1.

Characteristic
% Female

Sample size
Mean age (SD) (years)

Mean (SD)
Ethnicity

Sample size

Comorbidities

Sample size

Time period after stroke

Mean (SD)
Severity

Mean (SD)
Focus of care required

Sample size

Arm-level characteristics

Telerehabilitation (balance rehabilitation) (N = 20)

n=6; % =31.58

71.58 (10.72)

n=NR;%=NR

n=NR; % =NR

NR (NR)

NR (NR)

n=NR; % =NR
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n=12; % =41.38

70.68 (14.08)

n=NR; % =NR

n=NR; % =NR

NR (NR)

NR (NR)

n=NR; % =NR
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1.1.41.4. Outcomes

1.1.41.4.1. Study timepoints
o Baseline
e 3 month (<6 months)

1.1.41.4.2. Continuous outcomes

Outcome Telerehabilitation (balance Telerehabilitation (balance
rehabilitation), Baseline, N = 16 rehabilitation), 3 month, N =13
Mobility (Spanish version of 8.6 (4.91) 9.55 (3.67)

Trunk Impairment Scale 2.0)

Scale range: 0-16. Final values.

Mean (SD)

Balance (Berg Balance Scale) 21.56 (22.19) 31.36 (22.11)
Scale range: 0-56. Final values.

Mean (SD)

Mobility (Spanish version of Trunk Impairment Scale 2.0) - Polarity - Higher values are better
Balance (Berg Balance Scale) - Polarity - Higher values are better

1.1.41.4.3. Dichotomous outcomes

Outcome Telerehabilitation (balance Telerehabilitation (balance
rehabilitation), Baseline, N = 16 rehabilitation), 3 month, N =13
Withdrawal due to adverse n=NA; % =NA n=3; % =231
events
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Usual care,
Baseline, N = 27

9.3 (4.3)

34.96 (17.62)

Usual care,
Baseline, N = 27

n=NA;%=NA

Usual care, 3
month, N = 25

9.95 (4.75)

31.95 (19.28)

Usual care, 3
month, N = 25

n=1;:%=4
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Outcome Telerehabilitation (balance Telerehabilitation (balance Usual care, Usual care, 3
rehabilitation), Baseline, N = 16 rehabilitation), 3 month, N =13 Baseline, N =27 month, N =25

Intervention: 2 death, 1 clinical
complication. Control: 1 death.

No of events
Withdrawal due to adverse events - Polarity - Lower values are better

1.1.41.4.4. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.41.4.5. Continuousoutcomes-Mobility(SpanishversionofTrunkimpairmentScale2.0)-MeanSD-Telerehabilitation
(balance rehabilitation)-Usual care-t3

Section Question Answer

High
Overall bias and Directness Risk of bias judgement 2

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.41.4.6. Continuousoutcomes-Balance(BergBalanceScale)-MeanSD-Telerehabilitation (balance rehabilitation)-Usual
care-t3

Section Question Answer

High
Overall bias and Directness Risk of bias judgement 9

Overall bias and Directness ) Directly applicable
Overall Directness
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1.1.41.4.7. Dichotomousoutcomes-Withdrawalduetoadverseevents-NoOfEvents-Telerehabilitation (balance
rehabilitation)-Usual care-t3

Section Question Answer
: : : . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.42. Saywell, 2021

Bibliographic Saywell, Nicola L; Vandal, Alain C; Mudge, Suzie; Hale, Leigh; Brown, Paul; Feigin, Valery; Hanger, Carl; Taylor, Denise;
Reference Telerehabilitation After Stroke Using Readily Available Technology: A Randomized Controlled Trial.; Neurorehabilitation and
neural repair; 2021; vol. 35 (no. 1); 88-97

1.1.42.1. Study details
NR

Secondary

publication of

another included

study- see primary

study for details

Other publications NR

associated with
this study included

in review

Trial name / NR

registration

number

Study type Randomised controlled trial (RCT)
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Study location
Study setting
Study dates

Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups
Subgroup 1 - time
after stroke
Subgroup 2 -
Severity
Subgroup 3 -
Minutes/hours of

New Zealand
4 community stroke rehabilitation centers across New Zealand
NR

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication of this
article: The Health Research Council of New Zealand 11/545.

The inclusion criteria were as follows: adults aged >20 years who had experienced a first-ever hemispheric stroke of
hemorrhagic or ischemic origin and were discharged from inpatient, outpatient, or community physiotherapy services to live
in their own home.

Exclusion criteria were a confirmed brain stem or cerebellar stroke or inability to understand and speak basic-level English.

Potential participants received telephone screening to determine eligibility 7 to 10 days after receiving the trial information.
Those who were not able to be contacted were telephoned on at least 7 occasions, on different days, at different times of
the day, over a 2-week period before being excluded from the trial.

Augmented Community Telerehabilitation Intervention: ACTIV focused on 2 functional categories: “staying upright” and
“using your arm.” The program was delivered by physical therapists who had completed ACTIV training. The physical
therapists established patient-centered goals at the first home visit. Next, they selected exercises and activities to address
these goals, accessing advice from an expert neurological physical therapist if required. Each participant received 4 face-to
face visits, 5 structured phone calls, and personalized text messages. The phone calls focused on helping participants
formulate a strategy to maximize their engagement in the program. For example, the physical therapist had a copy of the
participant’s exercise chart, so they knew the participant’s current exercise plan and were able to address any reported
difficulty with exercise completion. They could also clarify exercise instructions or implement a change in the level of
challenge by altering exercise parameters. Text messages were used to encourage continuation of exercises and
acknowledge participants’ progress

NR
Chronic (>6 months)

Unclear/not stated

Unclear/not stated
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intervention per
day

Subgroup 4 - <5 days a week
Number of days of
treatment per week

Subgroup 5 - Upper limb

Focus of care
Lower limb

Subgroup 6 - Mode Telephone

of delivery

Comparator Usual care: Standard care following discharge from rehabilitation services in New Zealand usually means no further formal
rehabilitation. To ensure usual care, no attempt was made to discourage any additional care, and this was not measured.

Number of 95

participants

Duration of follow- 6 months and 12 months

up

Indirectness NR

Additional NR

comments

1.1.42.2. Study arms

1.1.42.2.1. Augmented Community Telerehabilitation Intervention (N = 47)
ACTIV focused on 2 functional categories: “staying upright” and “using your arm.” The program was delivered by physical therapists
who had completed ACTIV training. The physical therapists established patient-centered goals at the first home visit. Next, they
selected exercises and activities to address these goals, accessing advice from an expert neurological physical therapist if required.
Each participant received 4 face-to face visits, 5 structured phone calls, and personalized text messages. The phone calls focused on
helping participants formulate a strategy to maximize their engagement in the program. For example, the physical therapist had a copy
of the participant’s exercise chart, so they knew the participant’s current exercise plan and were able to address any reported difficulty
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with exercise completion. They could also clarify exercise instructions or implement a change in the level of challenge by altering
exercise parameters. Text messages were used to encourage continuation of exercises and acknowledge participants’ progress.

1.1.42.2.2. Usual care (N = 48)
Standard care following discharge from rehabilitation services in New Zealand usually means no further formal rehabilitation. To
ensure usual care, no attempt was made to discourage any additional care, and this was not measured.

1.1.42.3. Characteristics

1.1.42.3.1. Study-level characteristics

Characteristic Study (N = 95)
Ethnicity NR

Nominal

Comorbidities NR

Nominal

Severity NR

Nominal

Focus of care required NR

Nominal
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1.1.42.3.2. Arm-level characteristics

Characteristic Augmented Community Telerehabilitation Intervention (N = 47) Usual care (N = 48)
% Female n=24;% =51
n=22;% =48
No of events
Mean age (SD 741 (11.7
ge (SD) ( ) 72.9 (11.7)
Mean (SD)
Time period after stroke 7.2 (empty data
- (empty ) 6.1 (2.8)
Mean (SD)
1.1.42.4. Outcomes
1.1.42.4.1. Study timepoints
« Baseline
¢ 6 month
¢ 12 month
1.1.42.4.2. Continuous outcomes
Outcome Augmented Community Augmented Community Augmented Community Usual care, Usual Usual
Telerehabilitation Telerehabilitation Telerehabilitation Baseline, N care, 6 care, 12
Intervention, Baseline, N Intervention, 6 month, N Intervention, 12 month, =48 month, N month, N
=45 =38 N=35 =41 =40
Person/participant 69.9 (18) 76.2 (17.8) 62.9 (25.6) 60.3 (19.7) 62.4 69.2
generic health related (25.7) (20.4)

quality of life (EQ5D
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Outcome Augmented Community Augmented Community Augmented Community Usual care, Usual Usual
Telerehabilitation Telerehabilitation Telerehabilitation Baseline, N care, 6 care, 12
Intervention, Baseline, N Intervention, 6 month, N Intervention, 12 month, =48 month, N month, N
=45 =38 N=35 =41 =40

VAS)

Scale range: 0-100. Final

values.

Mean (SD)

Person/participant generic health related quality of life (EQS5D VAS) - Polarity - Higher values are better

1.1.42.4.3. Dichotomous outcomes

Outcome Augmented Community Augmented Community Augmented Community  Usual care, Usual Usual
Telerehabilitation Telerehabilitation Telerehabilitation Baseline, N care, 6 care, 12
Intervention, Baseline, N Intervention, 6 month, N = Intervention, 12 month, N =48 month, N month, N
=47 47 =47 =48 =48

Withdrawal dueto n=NR; % =NR n=NR; % =NR N=2;%=4.2 N=NR;%=n=NR;% n=2;%=

adverse events NR =NR 4.2

intervention = 2
poor health, control
= 1 poor health and
1 died

No of events
Withdrawal due to adverse events - Polarity - Lower values are better
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1.1.42.4.4. Continuous outcomes 2

Outcome Augmented Community Augmented Community Augmented Community Usual care, Usual Usual
Telerehabilitation Telerehabilitation Telerehabilitation Baseline, N care, 6 care, 12
Intervention, Baseline, N Intervention, 6 month, N = Intervention, 12 month, N =48 month, N month, N
=47 39 =35 =44 =40

Stroke-specific 58.5 (19.5) 67.3 (21.3) 64.9 (20.4) 53.5(20.1) 61.8(19.6) 61.8 (22.7)

Patient-Reported
Outcome Measure
(Stroke impact
scale)

Scale range: 0-100.
Final values.

Mean (SD)

Balance (step test) 7.4 (4.5) 7.9 (4.9) 7.5 (5.6) 7.1(5.4) 7.4(6.1) 7.2(5.9)
(Number of steps)

Affected lower

limbs. Final values.

Mean (SD)
Stroke-specific Patient-Reported Outcome Measure (Stroke impact scale) - Polarity - Higher values are better
Balance (step test) - Polarity - Higher values are better

1.1.42.4.5. Continuous outcome (mean difference) (1)

Outcome Augmented Community Augmented Community Augmented Community
Telerehabilitation Intervention vs Telerehabilitation Intervention vs Telerehabilitation Intervention vs
Usual care, Baseline, N2 = 45, N1 Usual care, 6 month, N2 = 38, N1 = Usual care, 12 month, N2 = 35, N1

=48 41 =40
Person/participant generic  NA (NA to NA) 10.09 (0.53 to 19.65) -10.09 (-19.86 to -1.67)
health related quality of life
(EQS5D VAS)

293

Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

Outcome Augmented Community Augmented Community Augmented Community
Telerehabilitation Intervention vs Telerehabilitation Intervention vs Telerehabilitation Intervention vs
Usual care, Baseline, N2 =45, N1 Usual care, 6 month, N2 = 38, N1 = Usual care, 12 month, N2 = 35, N1
=48 41 =40

Scale range: 0-100. Adjusted

mean difference.

Mean (95% CI)
Person/participant generic health related quality of life (EQ5D VAS) - Polarity - Higher values are better

1.1.42.4.6. Continuous outcome (mean difference) (2)

Outcome Augmented Community Augmented Community Augmented Community
Telerehabilitation Intervention vs Telerehabilitation Intervention vs  Telerehabilitation Intervention vs
Usual care, Baseline, N2 =47, N1 = Usual care, 6 month, N2 = 38, N1 = Usual care, 12 month, N2 = 35, N1 =
48 44 40

Stroke-specific Patient- NA (NA to NA) 2.68 (-5.35t0 10.7) 0.64 (-7.79 t0 9.07)
Reported Outcome

Measures (Stroke Impact

Scale 3.0)

Scale range: 0-100.

Adjusted mean difference.

Mean (95% CI)

Balance (step test) NA (NA to NA) 0.06 (-0.11 to 0.23) -0.047 (-0.25 to0 0.16)
(Number of steps)

Affected lower limb.

Adjusted mean difference.

Mean (95% Cl)

Stroke-specific Patient-Reported Outcome Measures (Stroke Impact Scale 3.0) - Polarity - Higher values are better
Balance (step test) - Polarity - Higher values are better
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1.1.42.4.7. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.42.4.8. Dichotomousoutcomes-Withdrawalduetoadverseevents-NoOfEvents-Augmented Community
Telerehabilitation Intervention-Usual care-t6

Section Question Answer
Some concerns
(due to missing outcome data)

Overall bias and Directness ) Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

1.1.42.4.9. Dichotomousoutcomes-Withdrawalduetoadverseevents-NoOfEvents-Augmented Community
Telerehabilitation Intervention-Usual care-t12

Section Question Answer
Some concerns
(due to missing outcome data)

Overall bias and Directness ) Directly applicable
Overall Directness

Overall bias and Directness Risk of bias judgement

1.1.42.4.10. Continuousoutcome(meandifference)(1)-Person/participantgenerichealthrelatedqualityoflife(EQ5DVAS)-
MeanNineFivePercentCl-Augmented Community Telerehabilitation Intervention-Usual care-t6

Section Question Answer

. . . e High
Overall bias and Directness Risk of bias judgement (due to missing data and bias in measurement of outcome)
Overall bias and Directness Directly applicable

Overall Directness

295
Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

1.1.42.4.11. Continuousoutcome(meandifference)(1)-Person/participantgenerichealthrelatedqualityoflife(EQ5DVAS)-
MeanNineFivePercentCl-Augmented Community Telerehabilitation Intervention-Usual care-t12

Section Question Answer

. . . e High
Overall bias and Directness Risk of bias judgement (due to missing data and bias in measurement of outcome)
Overall bias and Directness Directly applicable

Overall Directness

1.1.42.4.12. Continuousoutcome(meandifference)(2)-Stroke-specificPatient-

ReportedOutcomeMeasures(StrokelmpactScale3.0)-MeanNineFivePercentCl-Augmented Community
Telerehabilitation Intervention-Usual care-t6

Section Question Answer

: . . . High
Overall bias and Directness Risk of bias judgement (due to missing data and bias in measurement of outcome)
Overall bias and Directness Directly applicable

Overall Directness

1.1.42.4.13. Continuousoutcome(meandifference)(2)-Stroke-specificPatient-
ReportedOutcomeMeasures(StrokelmpactScale3.0)-MeanNineFivePercentCl-Augmented Community
Telerehabilitation Intervention-Usual care-t12

Section Question Answer

: : : . High
Overall bias and Directness Risk of bias judgement (due to missing data and bias in measurement of outcome)
Overall bias and Directness Directly applicable

Overall Directness
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1.1.42.4.14. Continuousoutcome(meandifference)(2)-Balance(steptest)-MeanNineFivePercentCl-Augmented Community
Telerehabilitation Intervention-Usual care-t6

Section Question Answer

: , : o Some concerns
Overall bias and Directness Risk of bias judgement (due to missing outcome data)

Overall bias and Directness Directly applicable

Overall Directness

1.1.42.4.15. Continuousoutcome(meandifference)(2)-Balance(steptest)-MeanNineFivePercentCl-Augmented Community
Telerehabilitation Intervention-Usual care-t12

Section Question Answer

: , : o Some concerns
Overall bias and Directness Risk of bias judgement (due to missing outcome data)

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.43. Smith, 2012

Bibliographic Smith, Gregory C; Egbert, Nichole; Dellman-Jenkins, Mary; Nanna, Kevin; Palmieri, Patrick A; Reducing depression in stroke

Reference survivors and their informal caregivers: a randomized clinical trial of a Web-based intervention.; Rehabilitation psychology;
2012; vol. 57 (no. 3); 196-206

1.1.43.1. Study details

NR
Secondary
publication of

another included
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study- see primary
study for details

Other publications
associated with
this study included
in review

Trial name /
registration
number

Study type

Study location
Study setting
Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

This paper was included in the Cochrane review that this review was based on: Laver KE, Adey-Wakeling Z, Crotty M,
Lannin NA, George S, Sherrington C. Telerehabilitation services for stroke. Cochrane Database of Systematic Reviews
2020, Issue 1. Art. No.: CD010255.

For further information about the data extraction please see the Cochrane review.
NR

Randomised controlled trial (RCT)
USA

community setting USA

NR

This research was funded by grant number R21NR010189-02 to Drs. Gregory C. Smith (Pl); Nichole Egbert (CoPI; and
Mary Dellman-Jenkins (Co-Pl)

Inclusion criteria: female caregiver providing care at home to husband after a stroke; either stroke survivor or caregiver
scored 5 or greater on the PHQ-9 (at least mild depression), neither stroke survivor nor caregiver were medically unstable
or terminally ill and both were cognitively able to participate

Exclusion criteria: failure to meet above criteria

Dyads were recruited nationally through notices on Web sites and listserv announcements of key organizations (e.g.,
National Stroke Association; Family Caregiver Alliance).

Telerehabilitation intervention: consisted of 5 components designed to support the caregiver and provide caregiver with
knowledge, resources and skills to assist him or her in reducing 'personal distress' and providing optimal emotional care to
the stroke survivor. The 5 components included: 1. a professional guide to facilitate the intervention and provide email
support; 2. educational videos; 3. online chat sessions; 4. email and message board; and 5. Resource Room (a virtual
online library). Intervention took place over 11 weeks. Two online chat sessions weekly were led by the PG for a total of 17
sessions. Chats were held using Adobe Connect in groups of 4-5 CGs each.
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Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of

treatment per week

Subgroup 5 -
Focus of care

Subgroup 6 - Mode

of delivery

Subgroup 7 - Mode

of feedback
Comparator

Number of
participants

Duration of follow-
up

NR

Unclear/not stated

Unclear/not stated

Unclear/not stated

<5 days a week

Mood

Unclear

None of these options. Web chat only
Real time communication

The control group received an online video in which the same Professional Guide explained the features of the Resource
Room and encouraged CGs to use it as a caregiving resource. There was no further exposure to the Professional Guide
beyond that video. A weekly caregiving tip was also presented online, but none overlapped with content covered in the
intervention condition. A toll free phone number was provided in case CGs encountered technological problems while
accessing the Resource Room, or if a medical emergency occurred. Halfway through the RCT, an assistant phoned CGs to
see if they encountered technical difficulties in accessing the Resource Room.

38

11 weeks
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Indirectness NR
Additional NR
comments

1.1.43.2. Study arms

1.1.43.2.1. Web-based psychoeducational intervention (N = 19)
Telerehabilitation intervention: consisted of 5 components designed to support the caregiver and provide caregiver with knowledge,
resources and skills to assist him or her in reducing 'personal distress' and providing optimal emotional care to the stroke survivor. The
5 components included: 1. a professional guide to facilitate the intervention and provide email support; 2. educational videos; 3. online
chat sessions; 4. email and message board; and 5. Resource Room (a virtual online library). Intervention took place over 11 weeks.
Two online chat sessions weekly were led by the PG for a total of 17 sessions. Chats were held using Adobe Connect in groups of 4-5

CGs each.

1.1.43.2.2. Control group (N = 19)
The control group received an online video in which the same Professional Guide explained the features of the Resource Room and

encouraged CGs to use it as a caregiving resource. There was no further exposure to the Professional Guide beyond that video. A
weekly caregiving tip was also presented online, but none overlapped with content covered in the intervention condition. A toll free
phone number was provided in case CGs encountered technological problems while accessing the Resource Room, or if a medical
emergency occurred. Halfway through the RCT, an assistant phoned CGs to see if they encountered technical difficulties in accessing

the Resource Room.
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1.1.43.3. Characteristics
1.1.43.3.1.

Characteristic
% Female

Nominal

% Female

Sample size
Ethnicity

Mean (SD)
Comorbidities

Nominal

Time period after stroke

Nominal
Severity

Nominal

Focus of care required

Nominal

Study-level characteristics

Study (N = 38)
0

nN=0;%=0

NR (NR)

NR

NR

NR

NR
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1.1.43.3.2. Arm-level characteristics

Characteristic Web-based psychoeducational intervention (N = 19)
Mean age (SD) 59.9 (8.2)
Mean (SD)

1.1.43.4. Outcomes

1.1.43.4.1. Study timepoints
« Baseline
¢ 15 week

1.1.43.4.2. continuous outcomes

Outcome Web-based psychoeducational Web-based psychoeducational
intervention, Baseline, N =19 intervention, 15 week, N =15
Psychological distress - 21.3 (12.9) 14 (2.1)

Depression (CES-D)
Scale range: 0-60. Final
values.

Mean (SE)
Psychological distress - Depression (CES-D) - Polarity - Lower values are better
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Control group (N = 19)

59.1 (13.6)
Control group, Control group,
Baseline, N=19 15 week, N =17
19.3 (13.4) 17.9 (1.9)
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1.1.43.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.43.4.4. continuousoutcomes-Mood-depressionCESD-MeanSE-Web-based psychoeducational intervention-Control

group-t15
Section Question Answer
) ] ] o Some concerns
Overall bias and Directness Risk of bias judgement (due to bias in the measurement of the outcome)
Overall bias and Directness Directly applicable

Overall Directness

1.1.44. Uswatte, 2021

Bibliographic Uswatte, Gitendra; Taub, Edward; Lum, Peter; Brennan, David; Barman, Joydip; Bowman, Mary H; Taylor, Andrea; McKay,

Reference Staci; Sloman, Samantha B; Morris, David M; Mark, Victor W; Tele-rehabilitation of upper-extremity hemiparesis after stroke:
Proof-of-concept randomized controlled trial of in-home Constraint-Induced Movement therapy.; Restorative neurology and
neuroscience; 2021; vol. 39 (no. 4); 303-318

1.1.44.1. Study details

NR
Secondary

publication of
another included
study- see primary
study for details

Other publications NR
associated with

this study included

in review
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Trial name /
registration
number

Study type

Study location
Study setting
Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

ClinicalTrials.gov (unique identifier: 01157195)

Randomised controlled trial (RCT)
USA

Community setting

NR

Supported by the National Institute of Child Health and Human Development of the National Institutes of Health, Bethesda,
MD under award number RO1HD053750.

To be enrolled, candidates had to be adults = 1-year after stroke and display mild to-moderate motor impairment of the
more-affected arm along with substantial nonuse of that arm. Three additional inclusion criteria were specific to this study.
To permit the tele-rehabilitation workstation to be installed by project staff, all participants had to live in a neighborhood in
which Hi-speed Internet was available and that was within a two-hour driving distance of the laboratory. In addition,
participants had to have adequate vision and audition and technological knowhow to perform the training tasks on the
workstation with coaching from project staff, if needed, after a brief instruction session.

NR

Participants were recruited from individuals who contacted our laboratory in response to news reports about CIMT, as well
as referrals from the inpatient consultation liason service and outpatient clinic of the physiatry department at our University
medical cente.

Participants in the tele-health CIMT group, as noted, received the same type, amount, and intensity of training except that
treatment was carried out in the home using Tele-AutoCITE with remote supervision provided by the trainer in the clinical
research facility. A typical training session was similar to that for participants in the CIMT group except that training was
done at home with Tele-AutoCITE and supervision was remote. The trainer made a phone call to the participant 30 minutes
ahead of time to alert the participant to the upcoming session. The trainer selected the training tasks based on the
individual needs of the participant and set the shaping parameters (e.g., distance to target) based on the participant’s
training records from previous sessions. Although the Tele-AutoCITE software automatically directed the participant, the
trainer continuously monitored the progress of the participant using the audio-visual and data-stream feeds. She provided
encouragement, answered questions, and altered the task and shaping parameter selections when needed.. The trainer
completed the same Transfer Package elements as she did for participants in the CIMT group at the end of a session
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Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of
treatment per week
Subgroup 5 -
Focus of care

Concomitant therapy - Participants in both groups received 3.5 hours of treatment per day for 10 consecutive weekdays
with one-on-one supervision from a trainer for the entirety of each treatment session. Three hours of each treatment
session were committed to motor training following shaping principles; 30 minutes were committed to a package of
procedures designed to promote changes in motor behavior outside the treatment setting During the period committed to
motor training, participants were trained to perform upper extremity tasks exclusively with the more-affected arm in sets of
ten 30 s trials with one minute rest intervals between trials and ten minute rest intervals between tasks. This schedule
resulted in the completion of 7.5 tasks per session, with 37.5 minutes spent performing the tasks and 142.5 minutes spent
resting. Participants in both groups were asked to place a physical restraint on the less-affected arm to discourage use of
that arm both in and outside of the treatment sessions for a target of 90% of waking hours over the two-week treatment
period. During the first month after treatment, participants received four telephone calls; they were part of the package of
behavior change procedures. During these calls, which took place one week apart, trainers interviewed participants about
use of their more-affected arm at home and guided problem-solving about any perceived or actual barriers to use of that
arm.

NR

Chronic (>6 months)

Unclear/not stated

2-4 hours

7 days a week

Upper limb
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Subgroup 6 - Mode Videoconferencing

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator Participants in the in-lab CIMT group received treatment face-to-face on an outpatient basis in our clinical research facility.
In this group, training tasks were selected from a bank of 120 assembled by our laboratory based on the individual needs of
a participant. Examples of tasks are lifting a stacking cones, spooning beans from a bowl to a plate, and picking up coins.

Number of 24

participants

Duration of follow- 1 year

up

Indirectness NR

Additional NR

comments

1.1.44.2. Study arms
1.1.44.2.1. Telerehabililation CIMT (N = 12)

1.1.44.2.2. In-person CIMT (N = 12)
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1.1.44.3. Characteristics

1.1.44.3.1. Study-level characteristics

Characteristic Study (N = 24)
Comorbidities NR

Nominal

Severity NR

Nominal

Focus of care required NR

Nominal

1.1.44.3.2. Arm-level characteristics

Characteristic Telerehabililation CIMT (N = 12) In-person CIMT (N = 12)
% Female n=4;% =33
n=6;% =250
Sample size
Mean age (SD) 63.8 (54.9 t0 72.8)

55.3 (48.1 t0 62.5)
Mean (95% CI)

Ethnicity n=NR; % =NR

n=NR; % =NR
Sample size
European-American n=7;% =58

n=8; % =67
Sample size
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Characteristic Telerehabililation CIMT (N = 12) In-person CIMT (N = 12)
Africian american nN=5;%=42
n=2;%=17
Sample size
Asian American nN=0;%=0
n=2;%=17
Sample size

1.1.44.4. Outcomes
1.1.44.4.1. Study timepoints

« Baseline
« 10day
e 1year

Continuous outcomes

Outcome Telerehabililation CIMT vs In-person CIMT, Baseline Telerehabililation CIMT vs In-person CIMT,
vs 10 day, N2 =10, N1 =10 Baseline vs 1 year,N2=7,N1=7
Physical function — upper limb 0 (-0.8 to 0.7) -0.1(-1.3t0 1)

- MAL arm use
0-5 change scores

Standardised Mean (95% ClI)

Physical function — upper limb - MAL arm use - Polarity - Higher values are better
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1.1.44.4.2. Dichotomous outcomes

Outcome Telerehabililation CIMT, Telerehabililation Telerehabililation In-person In-person In-person
Baseline, N =12 CIMT, 10 day, N =12 CIMT, 1 year, N =12 CIMT, Baseline, CIMT, 10 day, CIMT, 1 year,
N=12 N=12 N=12
Withdrawaldue n=0;%=0 n=1;%=8.3 n=1;%=8.3 nN=0;%=0 N=0;%=0 n=0;%=0
to adverse
events

No of events
Withdrawal due to adverse events - Polarity - Lower values are better

1.1.44.4.3. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.44.4.4. Dichotomousoutcomes-Withdrawalduetoadverseevents-NoOfEvents-Telerehabililation CIMT-In-person CIMT-

t10
Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.44.4.5. Dichotomousoutcomes-Withdrawalduetoadverseevents-NoOfEvents-Telerehabililation CIMT-In-person CIMT-
t1
Section Question Answer

High
Overall bias and Directness Risk of bias judgement s
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Section Question Answer

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.44.4.6. Continuousoutcomes-Physicalfunction—upperlimb-MALarmuse-StandardisedMeanNineFivePercentClI-
Telerehabililation CIMT-In-person CIMT-t10-vs-tBaseline

Section Question Answer
. . : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.44.4.7. Continuousoutcomes-Physicalfunction—upperlimb-MALarmuse-StandardisedMeanNineFivePercentClI-
Telerehabililation CIMT-In-person CIMT-t1-vs-tBaseline

Section Question Answer
: : : o High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.45. Wu, 2020

Bibliographic Wu, Zhishui; Xu, Jingjuan; Yue, Chunxian; Li, Yi; Liang, Yongchun; Collaborative Care Model Based Telerehabilitation
Reference Exercise Training Program for Acute Stroke Patients in China: A Randomized Controlled Trial.; Journal of stroke and
cerebrovascular diseases : the official journal of National Stroke Association; 2020; vol. 29 (no. 12); 105328

310
Stroke rehabilitation: evidence reviews for telerehabilitation October 2023



Final

1.1.45.1. Study details
No additional information.
Secondary
publication of
another included
study- see primary
study for details
Other publications No additional information.

associated with
this study included

in review

Trial name / China Clinical Trial Center = ChiCTR1800018934

registration

number

Study type Randomised controlled trial (RCT)

Study location China.

Study setting Initially hospital based. Home based for the telerehabilitation group.
Study dates December 2016 to December 2017.

Sources of funding The study was funded by Changzhou Health Committee (guided project WZ201906).

Inclusion criteria  18-80 years old; diagnosis of ischaemic or haemorrhagic stroke, according to the Chinese Medical Association Neurology
Branch in 2014; were confirmed by CT and/or MRI scans; neurological deficit degree score 5-15 points; limb dysfunction,
Brunnstrom function stage II-lll; choose home recuperation after discharge; ability of caregivers at least 40 points according
to the caregiver capacity scale; get informed consent.

Exclusion criteria  Serious heart, liver, lung, kidney and other organ diseases; severe cognitive disabilities or mental disorder; other diseases
that affect motor function, such as osteoarthrosis; complete aphasia; legal blindness or serious visual impairment.

Recruitment / Adults who were treated in the Department of Neurology in the Third Affiliated Hospital of Soochow University from
selection of December 2016 to December 2017.
participants
Intervention(s) Telerehabilitation (home remote rehabilitation) N=32
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Population
subgroups

Subgroup 1 - time
after stroke

Subgroup 2 -
Severity

Subgroup 3 -
Minutes/hours of
intervention per
day

Subgroup 4 -
Number of days of
treatment per week
Subgroup 5 -
Focus of care

Subgroup 6 - Mode
of delivery

Home remote rehabilitation based on a collaborative care model. The team consisted of neurologists, nurses, rehabilitation
therapists, counselors and caregivers. Therapists assess the extent of dysfunction and work with family caregivers to
develop rehabilitation plans and goals. The home remote rehabilitation guidance uses the Internet-based TCMeeting v6.0
video conferencing system. The system consists of a computer, a projector, a camera and a data storage system. The
person installs the system on a computer at home, and the rehabilitation engineer and rehabilitation nurse perform a
personalised remote rehabilitation instruction twice a week. Acutely the intervention includes health education, good limb
positioning, breathing training, joint activity maintenance training, bed turning training, early balance training, early walking
ability training and discharge guidance with an average of 2 sessions per day delivered in groups remotely. In the recovery
period training included sitting-up training, balance training, antispasmodic training, intensive training of active activity ability
of limbs, walking function training and activity training of daily life.

Concomitant therapy: No additional information.
No additional information.

Unclear/not stated
Moderate (or NIHSS 5-14)

Unclear/not stated

At least 32 minutes, but otherwise not particularly clear

5 days per week

Lower limb

Videoconferencing
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Subgroup 7 - Mode Real time communication

of feedback

Comparator Usual care N=32
During hospitalisation people received routine early rehabilitation guidance and routine nursing measures. The main
contents were the normal limb position, bed position transfer and joint activity maintenance training. After discharge people
in the control group received only routine rehabilitation and nursing measures, including dietary guidance, which were
conducted by telephone follow-up once a week. People can go to the rehabilitation clinic to get rehabilitation instructions as
needed.
Concomitant therapy: No additional information.

Number of 64

participants

Duration of follow- 12 weeks (follow up at 4 weeks, 8 weeks and 12 weeks).

up

Indirectness No additional information.

Additional Method of analysis unclear. Appears to be completers only.

comments

1.1.45.2. Study arms

1.1.45.2.1. Telerehabilitation (home remote rehabilitation) (N = 32)
Home remote rehabilitation based on a collaborative care model. The team consisted of neurologists, nurses, rehabilitation therapists,
counselors and caregivers. Therapists assess the extent of dysfunction and work with family caregivers to develop rehabilitation plans
and goals. The home remote rehabilitation guidance uses the Internet-based TCMeeting v6.0 video conferencing system. The system
consists of a computer, a projector, a camera and a data storage system. The person installs the system on a computer at home, and
the rehabilitation engineer and rehabilitation nurse perform a personalised remote rehabilitation instruction twice a week. Acutely the
intervention includes health education, good limb positioning, breathing training, joint activity maintenance training, bed turning
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training, early balance training, early walking ability training and discharge guidance with an average of 2 sessions per day delivered in
groups remotely. In the recovery period training included sitting-up training, balance training, antispasmodic training, intensive training

of active activity ability of limbs, walking function training and activity training of daily life. Concomitant therapy: No additional
information.

1.1.45.2.2. Usual care (N = 32)
During hospitalisation people received routine early rehabilitation guidance and routine nursing measures. The main contents were the
normal limb position, bed position transfer and joint activity maintenance training. After discharge people in the control group received
only routine rehabilitation and nursing measures, including dietary guidance, which were conducted by telephone follow-up once a

week. People can go to the rehabilitation clinic to get rehabilitation instructions as needed. Concomitant therapy: No additional
information.

1.1.45.3. Characteristics

1.1.45.3.1. Arm-level characteristics

Characteristic Telerehabilitation (home remote rehabilitation) (N = 32) Usual care (N = 32)
% Female n=11; % =36.7

n=14;% =45.2
Sample size
Mean age (SD) (years 56.73 (11.85

ge (SD) (years) ( ) 59.1 (8.6)

Mean (SD)
Ethnicity n=NR; % =NR

n=NR; % =NR
Sample size
Comorbidities n=NR; % =NR

n=NR; % =NR
Sample size
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Characteristic
Time period after stroke

Mean (SD)

Severity
NIHSS

Mean (SD)
Focus of care required

Sample size

1.1.45.4. Outcomes

1.1.45.4.1.
« Baseline

Telerehabilitation (home remote rehabilitation) (N = 32)
NR (NR)

10.47 (2.66)

n=NR; % =NR

Study timepoints

e 12 week (<6 months)

1.1.45.4.2. Continuous outcomes
Outcome Telerehabilitation (home remote Telerehabilitation (home remote
rehabilitation), Baseline, N =30 rehabilitation), 12 week, N = 30
Activities of daily living (Modified 34.97 (4.04) 65.07 (4.15)

Barthel Index)

Scale range: 0-100. Final values.

Mean (SD)
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Usual care (N = 32)

NR (NR)

11.52 (3.76)

n=NR; % =NR
Usual care, Usual care,
Baseline, N= 12 week, N =

31

33.32 (4.25)  60.81 (5.24)
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Outcome Telerehabilitation (home remote Telerehabilitation (home remote Usual care,

rehabilitation), Baseline, N =30 rehabilitation), 12 week, N =30 Baseline, N =
31

Mobility (Timed Up and Go test) 41.93 (3.57) 19.5 (2.73) 40.58 (4.4)

(seconds)

Final values.

Mean (SD)

Balance (Berg Balance Scale) 21.07 (3.29) 43.13 (2.32) 20.87 (2.33)

Scale range: 0-56. Final values.

Mean (SD)

Physical function - upper limb (Fugl 11.93 (2.5) 55.33 (2.81) 12.61 (1.78)

Meyer Assessment Upper Extremity)
Scale range: 0-66. Final values.

Mean (SD)

Stroke-specific Patient-Reported 114.33 (5.1) 190.57 (5.09) 115 (3.57)
Outcome Measures (Stroke Specific

Quality of Life)

Scale range: 49-245. Final values.

Mean (SD)

Activities of daily living (Modified Barthel Index) - Polarity - Higher values are better

Mobility (Timed Up and Go test) - Polarity - Lower values are better

Balance (Berg Balance Scale) - Polarity - Higher values are better

Physical function - upper limb (Fugl Meyer Assessment Upper Extremity) - Polarity - Higher values are better

Stroke-specific Patient-Reported Outcome Measures (Stroke Specific Quality of Life) - Polarity - Higher values are better
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Usual care,
12 week, N =
31

23.97 (3.35)

38.29 (2.7)

4742 (3.9)

175.9 (5.78)
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1.1.45.4.3. Dichotomous outcome

Outcome Telerehabilitation (home remote  Telerehabilitation (home remote  Usual care, Usual care,
rehabilitation), Baseline, N = 32 rehabilitation), 12 week, N = 32 Baseline, N =32 12 week, N =
32
Withdrawal due to adverse n=NA; % =NA n=2;%=6.7 N=NA;%=NA n=0;%=0
events

Intervention: Withdrawal due to
serious illness = 1, death = 1.
Control: = 0.

No of events
Withdrawal due to adverse events - Polarity - Lower values are better

1.1.45.4.4. Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

1.1.45.4.5. Continuousoutcomes-Activitiesofdailyliving(ModifiedBarthellndex)-MeanSD-Telerehabilitation (home remote
rehabilitation)-Usual care-t12

Section Question Answer

High
Overall bias and Directness Risk of bias judgement &

Overall bias and Directness . Directly applicable
Overall Directness
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1.1.45.4.6. Continuousoutcomes-Mobility(TimedUpandGotest)-MeanSD-Telerehabilitation (home remote rehabilitation)-
Usual care-t12

Section Question Answer
: : : . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.45.4.7. Continuousoutcomes-Balance(BergBalanceScale)-MeanSD-Telerehabilitation (home remote rehabilitation)-
Usual care-t12

Section Question Answer
: : : . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness

1.1.45.4.8. Continuousoutcomes-Physicalfunction-upperlimb(FuglMeyerAssessmentUpperExtremity)-MeanSD-
Telerehabilitation (home remote rehabilitation)-Usual care-t12

Section Question Answer
: : : . High
Overall bias and Directness Risk of bias judgement
Overall bias and Directness Directly applicable

Overall Directness
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1.1.45.4.9. Continuousoutcomes-Stroke-specificPatient-ReportedOutcomeMeasures(StrokeSpecificQualityofLife)-
MeanSD-Telerehabilitation (home remote rehabilitation)-Usual care-t12

Section Question Answer

. . High
Overall bias and Directness

Overall bias and Directness

Risk of bias judgement

Directly applicable
Overall Directness Yy app

1.1.45.4.10. Dichotomousoutcome-Withdrawalduetoadverseevents-NoOfEvents-Telerehabilitation (home remote
rehabilitation)-Usual care-t12

Section Question Answer

. . High
Overall bias and Directness

Overall bias and Directness

Risk of bias judgement

Directly applicable
Overall Directness Yy app

1.1.46. Zhou, 2018

Bibliographic

Zhou Q; Lu X; Zhang Y; Sun Z; Li J; Zhu Z; Telerehabilitation Combined Speech-Language and Cognitive Training
Reference

Effectively Promoted Recovery in Aphasia Patients.; Frontiers in psychology; 2018; vol. 9

1.1.46.1. Study details

NR
Secondary

publication of
another included
study- see primary
study for details
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Other publications
associated with
this study included
in review

Trial name /
registration
number

Study type

Study location
Study setting
Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Recruitment /
selection of
participants

Intervention(s)

Population
subgroups
Subgroup 1 - time
after stroke

NR

Randomised controlled trial (RCT)

China

Jiangsu Provincial People’s Hospital rehabilitation medicine center and home based
NR

This work was supported by grants from the Natural Science Foundation of China (NSFC 31571156, 31871133) and grants
from Jiangsu Province (BRA2017392, 2017-JY-025, H201670 and KYLX16_1302).

Inclusion criteria were that there was no abnormality in language function before onset; patients were diagnosed with
cerebral infarction or cerebral hemorrhage, and the lesions were stable; and the patients were able to perform training
tasks, with no obvious memory impairment or intelligence impairment.

Exclusion criteria were that patients had exacerbation, new infarctions or bleeding lesions, hearing impairments, visual
disturbance, severe mental iliness, or intellectual disturbance; could not tolerate the assessment tasks or treatment; or had
epilepsy or disturbance of consciousness.

NR

Computerized intervention for aphasia that combined speech-language and cognitive training - DTG group engaged in
family topics communication for 30 min a day, with additional computerized speech-language and cognitive training,
delivered via telerehabilitation, for 30 min a day for 30 consecutive days.

NR

Subacute (7 days - 6 months)
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Subgroup 2 - Unclear/not stated
Severity
Subgroup 3 - <45 minutes

Minutes/hours of
intervention per
day

Subgroup 4 - 7 days a week
Number of days of
treatment per week

Subgroup 5 - Cognition
Focus of care
Communication

Subgroup 6 - Mode Unclear

of delivery

Subgroup 7 - Mode Real time communication

of feedback

Comparator Usual care - The DCG group engaged in family topics communication for 30 min a session, 2 times a day for 30 days.
Number of 20

participants

Duration of follow- Presumed 1 month (end of intervention).
up

Indirectness NR

Additional NR

comments
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1.1.46.2. Study arms

1.1.46.2.1. Computerized intervention for aphasia that combined speech-language and cognitive training (N = 10)
Intervention group engaged in family topics communication for 30 min a day, with additional computerized speech-language and
cognitive training, delivered via telerehabilitation, for 30 min a day for 30 consecutive days. Telerehabilitation training program adopted
from the Wispirit Inc. The program included both a speech-language module and a cognitive training module. The speech-language
module included tasks on auditory comprehension, reading comprehension, repetition, naming and writing. The cognitive module
included tasks about attention, memory and executive function. On each training day, the person completed five cognitive
rehabilitation games (2 minutes per day) and four speech rehabilitation games (5 minutes per day). Training was 30 minutes a
session, 2 times a day for 30 days. Concomitant therapy: No additional information.

1.1.46.2.2. Usual care (N = 10)

The control group engaged in family topics communication for 30 min a session, 2 times a day for 30 days. Concomitant therapy: No
additional information.

1.1.46.3. Characteristics

1.1.46.3.1. Study-level characteristics

Characteristic Study (N = 20)
Ethnicity NR

Nominal

Comorbidities NR

Nominal

Severity NR

Nominal
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Characteristic Study (N = 20)
Focus of care required NR
Nominal

1.1.46.3.2. Arm-level characteristics

Characteristic Computerized intervention for aphasia that combined speech-language and cognitive Usual care (N =
training (N = 10) 10)

% Female n=3;%=30

n=4;% =40
Sample size
Mean age (SD) 59.8 (11.26)

56.5 (14.34)
Mean (SD)
Time period after 31 (17.06)
stroke 32.8 (19.89)
days
Mean (SD)

1.1.46.4. Outcomes

1.1.46.4.1. Study timepoints
o Baseline
e 1 month
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1.1.46.4.2. Continuous outcomes

Outcome Computerized intervention for
aphasia that combined speech-
language and cognitive training,
Baseline, N =10

Communication - Functional 20.4 (27.7)
communication (Communication
activities of daily living)

Scale range unclear. Final values.

Mean (SD)

Communication - Overall
language ability (Aphasic
quotient)

Scale range: 0-100. Final values.

35.6 (25.5)

Mean (SD)

Computerized intervention for
aphasia that combined speech-
language and cognitive training, 1
month, N =10

33.8 (23.4)

55.3 (23.2)

Usual care,
Baseline, N =
10

25.3 (27.7)

43 (30.7)

Communication - Functional communication (Communication activities of daily living) - Polarity - Higher values are better
Communication - Overall language ability (Aphasic quotient) - Polarity - Higher values are better

1.1.46.4.3.
1.1.46.4.4.

Critical appraisal - Cochrane Risk of Bias tool (RoB 2.0) Normal RCT

intervention for aphasia that combined speech-language and cognitive training-Usual care -t1

Section Question

Overall bias and Directness

Answer

High

Risk of bias judgement
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=10

31 (28.8)

50.1 (28.8)
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Section Question Answer

Overall bias and Directness ) Directly applicable
Overall Directness

1.1.46.4.5. Continuousoutcomes-Communication-Functionalcommunication(Communicationactivitiesofdailyliving)-

MeanSD-Computerized intervention for aphasia that combined speech-language and cognitive training-Usual care -
t1

Section Question Answer

High
Overall bias and Directness Risk of bias judgement 2

Overall bias and Directness ) Directly applicable
Overall Directness
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Appendix E Forest plots

E.1 Telerehabilitation compared to in person rehabilitation and usual care
E.1.1 Telerehabilitation compared to in person rehabilitation

Figure 2: Person/participant generic health-related quality of life (EuroQol-5D, 0-100, higher values are better, final value) at 26 months

Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% ClI IV, Fixed, 95% ClI
Maresca 2019 22 7.5523 15 8.7 75523 15 13.30[7.89, 18.71] +
4100 50 0 50 100

Favours in person  Favours telerehabilitation
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Figure 3: Activities of daily living (Barthel index, 0-100, higher values are better, change scores and final value) at <6 months

Telerehabilitation In person Mean Difference Mean Difference

Study or Subgroup  Mean Difference SE Total Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Chen 2017 2.08 3.610216 26 25 333% 2.08[-5.00,9.16]
Chen 2020 5.576 2.770849 22 22 56.6% 5.58[0.15,11.01]
Lin 2014 2.9 6.556549 12 12 10.1% 2.90[-9.95, 15.75]
Total (95% ClI) 60 59 100.0% 4.14[0.06, 8.23]

o Ohi2 = -9 (p= 2= (0 } f f f {
?ett:;ogeneltyl.lcrfl 1-02.6—3%(;;9 é (_P0 0(23.73),I 0% 100 0 0 50 100
st for overall effect. 2= 1.99 (P =0.05) Favours in person  Favours telerehabilitation

Figure 4: Activities of daily living (Barthel index, 0-100, higher values are better, change score) at 26 months

Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total 1V, Fixed, 95% CI IV, Fixed, 95% ClI
Chen 2017 1.52 3.247731 26 24 1,52 [-4.85,7.89 T
-100 50 0 50 100

Favours in person  Favours telerehabilitation
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Figure 5: Balance (Berg balance scale, 0-56, higher values are better, change score and final value) at <6 months

Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% ClI
Chen 2017 0.92 1.08729%4 26 25 979% 0.92[-1.21,3.05]
Lin 2014 2.3 7.430567 12 12 21% 2.30[-12.26, 16.86]
Total (95% Cl) 38 37 100.0% 0.95[-1.16, 3.06]
i Ohi2 = - - 2=09 f f 1 f f
;Iett:rfogeneltyl.I C:rl t-%o—%dgfg :7 (_P0 3(;.85),I 0% 50 5 0 o5 50
est for overall effect: 2= 0.88 (P = 0.38) Favours in person  Favours telerehabilitation

Figure 6: Balance (Berg balance scale, 0-56, higher values are better, change score) at 26 months

Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% ClI IV, Fixed, 95% CI
Chen 2017 0.65 0.355609 26 24 0.65[-0.05, 1.35] t
50 25 0 25 50

Favours in person  Favours telerehabilitation
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Figure 7: Psychological distress - depression (Aphasic depression rating scale, 0-32, lower values are better, change score) at 26

months
Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Maresca 2019 6.5 2.633629 15 23 2633629 15 4.20[2.32,6.08] -+

20 0 0 10 20
Favours telerehabilitation ~ Favours in person

Figure 8: Physical function - upper limb (Fugl-Meyer Assessment Upper Extremity, 0-66, higher values are better, change scores and
final values) at <6 months

Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% ClI
Allegue 2022 2.5 51207 4 4 35% 250[-7.54,12.54]
Cramer 2019 0.06 1.1225 62 62 727%  0.06[-2.14, 2.26]
Piron 2008 0.6 5.566 5 5 3.0% 0.60[-10.31,11.51]
Piron 2009 4.3 2.0989 18 18 20.8%  4.30[0.19,8.41]
Total (95% ClI) 89 89 100.0% 1.04[-0.83,2.92]
itv: Chi2 = = = - 2= 89 } } T } }
?etf;ogeneltyl.ler;l t.?EZ_G%dOfg g(_P0 2(2;.35),I 8% 50 5 0 o5 50
est for overall effect: 2 =1.09 (P = 0.28) Favours in person  Favours telerehabilitation
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Figure 9: Physical function upper limb (Fugl Meyer Assessment, 0-100, higher values are better, change score) at <6 months

Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI
Chen 2020 111 89 22 53 46 22 5.80[1.61,9.99 +
400 50 0 50 100

Favours in person  Favours telerehabilitation

Figure 10: Physical function - upper limb (motor assessment log arm use, 0-5, higher values are better, change score) at <6 months

Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% Cl IV, Fixed, 95% CI
Uswatte 2021 0 0.4082 10 10 0.00[-0.80, 0.80] N
4 2 0 2 4

Favours in person  Favours telerehabilitation

Figure 11: Physical function - upper limb (motor assessment log arm use, 0-5, higher values are better, change score) at 26 months
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Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Uswatte 2021 0.1 0.6123 7 7 -0.10[-1.30, 1.10] —
4 2 0 2 /

Favours in person  Favours telerehabilitation

Figure 12: Stroke-specific measures of cognition - non-spatial attention and working memory (Cognitive linguistic quick test -
attention, 0-215, higher values are better, change score) at <6 months

Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Meltzer 2018 24 174 5 255 217 6 -23.10[-50.00, 3.80] — T
200 100 0 100 200

Favours in person  Favours telerehabilitation

Figure 13: Stroke-specific measures of cognition - memory (Cognitive linguistic quick test - memory, 0-185, higher values are better,
change score) at <6 months
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Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Meltzer 2018 24 11 5 193 229 6 -16.90[-37.61, 3.81] — T

00 50 0 50 100
Favours in person  Favours telerehabilitation

Figure 14: Stroke-specific measures of cognition - executive functions (Cognitive linguistic quick test - executive function, 0-40,
higher values are better, change score) at <6 months

Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% ClI
Meltzer 2018 14 385 5 29 183 6 -1.50[-5.18,2.18] —t

20 40 0 10 20
Favours in person  Favours telerehabilitation

Figure 15: Stroke-specific Patient-Reported Outcome Measures (Stroke impact scale hand function, 0-100, higher values are better,
change score) at <6 months
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Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Allegue 2022 25 30.62 4 40 255 5 -65.00 [-102.42,-27.58] * f
4100 50 0 50 100

Favours in person  Favours telerehabilitation

Figure 16: Stroke-specific Patient-Reported Outcome Measures (Stroke impact scale activities of daily living, 0-100, higher values
are better, change score) at <6 months

Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% ClI
Allegue 2022 55 945 4 7 13.74 5 -12.50[-27.69, 2.69] — T
4100 50 0 50 100

Favours in person  Favours telerehabilitation

Figure 17: Stroke-specific Patient-Reported Outcome Measures (Stroke impact scale mobility, 0-100, higher values are better, change
score) at <6 months
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Telerehabilitation In person Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% ClI IV, Fixed, 95% ClI
Allegue 2022 -1.25 11.52 4 58 574 5 -7.05[-19.41,5.31] — T

4100 50 0 50 100
Favours in person  Favours telerehabilitation
Figure 18: Withdrawal due to adverse events at <6 months

Telerehabilitation  In person Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Peto, Fixed, 95% CI Peto, Fixed, 95% ClI
Uswatte 2021 1 12 0 12 7.39[0.15, 372.38] f

0001 110 1000

Favours telerehabilitation  Favours in person

Figure 19: Withdrawal due to adverse events at 26 months
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Telerehabilitation ~ In person Peto Odds Ratio
Study or Subgroup Events  Total Events Total Peto, Fixed, 95% Cl

Peto Odds Ratio

Uswatte 2021 1 12 0 12 7.39[0.15,372.38]

Peto, Fixed, 95% CI

]

I
0.001
Favours telerehabilitation ~ Favours in person
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E.1.2 Telerehabilitation compared to usual care

Figure 20: Activities of daily living (Barthel index, 0-100, higher values are better, final value) at <6 months

Telerehabilitation Usual care Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Wu 2020 65.07 4.15 30 60.81 524 31 4.26[1.89,6.63] L
4100 50 0 50 100

Favours usual care  Favours telerehabilitation

Figure 21: Activities of daily living (Canadian Occupational Performance Measure performance untrained, 1-10, higher values are better,
final value) at <6 months

Telerehabilitation Usual care Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% ClI

Dawson 2022 238 245 8 1.88 1.19 9 0.50[-1.37,2.37] 1
10 5 0 5 10

Favours usual care  Favours telerehabilitation
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Figure 22: Activities of daily living (Canadian Occupational Performance Measure satisfaction untrained, 1-10, higher values are better,
final value) at <6 months

Telerehabilitation Usual care Mean Difference Mean Difference

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

Dawson 2022 269 2.89 8 167 1.32 9 1.02[-1.16, 3.20] L
10 5 0 5 10

Favours usual care  Favours telerehabilitation

Figure 23:  Activities of daily living (Barthel index, 0-100, higher values are better, final value) at 26 months

Telerehabilitation Usual care Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% ClI
Boter 2004 193 22 23 193 1.8 252 0.00[-0.36, 0.36]
100 50 0 50 100

Favours telerehabilitation ~ Favours usual care
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Figure 24:  Mobility (timed up and go [seconds], lower values are better, final value) at <6 months

Telerehabilitation Usual care Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% ClI IV, Fixed, 95% ClI
Wu 2020 195 273 30 23997 335 31 -4.50[-6.03,-2.97] —
10 5 0 5 10

Favours telerehabilitation ~ Favours usual care

Figure 25: Mobility (walking speed [meters/second], higher values are better, final value) at <6 months

Telerehabilitation Usual care Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% ClI
Salgueiro 2022b -0.08 045 15 0.01 005 15 -0.09[-0.32,0.14] T
10 5 0 5 10

Favours usual care  Favours telerehabilitation
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Figure 26: Mobility (spanish version trunk impairment scale, 0-16, higher values are better, final value) at <6 months

Telerehabilitation Usual care Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% ClI
Salgueiro 2022a 955 367 13 995 475 25 -040[-3.13,2.33] — i

| |
-10 5 0 5 10
Favours usual care  Favours telerehabilitation

Figure 27: Balance (Berg balance scale, 0-56, higher values are better, change score and final values) at <6 months

Telerehabilitation Usual care Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Salgueiro 2022a 3136 22.11 13 3195 1928 25 9.4% -0.59[14.79, 13.61] 1
Salgueiro 2022b 193 295 15 246 285 15 441%  -0.53[-2.61,1.55] L}
Wu 2020 4313 232 30 3829 27 31 46.5% 4.84[3.58, 6.10] |
Total (95% Cl) 58 7 1000%  1.96[-2.90, 6.82] ?
Heterogeneity: Tau? = 12.81; Chi2 = 19.07, df = 2 (P < 0.0001); 12= 90% % % ! % %
Test Il effect: Z= 0.79 (P = 0.43 0 25 0 25 %0
est for overall effect: 2= 0.79 (P = 0.43) Favours usual care  Favours telerehabilitation
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Figure 28: Psychological distress - depression (PHQ-9, 0-27, lower values are better, change score) at <6 months

Telerehabilitation Usual care Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI
Dawson 2022 125 212 8 -163 2 9 0.38[-1.59,2.35] -
2 -0 0 10 2

Favours telerehabilitation  Favours usual care

Figure 29: Psychological distress - depression (Center for Epidemiological Studies Depression scale, 0-60, lower values are better,
final value) at <6 months

Telerehabilitation Usual care Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Smith 2012 14 8.133265 15 17.9 7.833901 17 -3.90[-9.45, 1.65] —T
50 25 0 25 50

Favours telerehabilitation ~ Favours usual care
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Figure 30:  Psychological distress - depression (Hospital Anxiety and Depression subscale, 0-100, lower values are better, final
value) at 26 months

Telerehabilitation Usual care Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Boter 2004 715 202 229 69.1 199 250 2.40[-1.20,6.00] I
100 50 0 50 100

Favours telerehabilitation ~ Favours usual care
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Figure 31: Physical function - upper limb (Fugl Meyer Assessment Upper Extremity, Late Life Function and Disability Instrument
[different scale ranges], higher values are better, final values) at <6 months

Telerehabilitation Usual care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Bizovicar 2017 344 2693 5 242 17.46 5 29.3% 0.41[-0.85, 1.67] — T
Chumbler 2012 701 194 22 641 178 22 356% 0.32[-0.28, 0.91] T
Wu 2020 55.33  2.81 30 4742 39 31 351% 2.29[1.64,2.95] —i—

Total (95% CI) 57 58 100.0%  1.04 [-0.40, 2.47] ’

Heterogeneity: Tau? = 1.42; Chi? = 20.53, df = 2 (P < 0.0001); I>=90% ]
Test for overall effect: 2=1.41 (P = 0.16) Favours usual care  Favours telerehabilitation

Figure 32: Physical function - upper limb (Late Life Function and Disability Instrument, 0-100, higher values are better, final value) at

26 months
Telerehabilitation Usual care Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% ClI
Chumbler 2012 722 206 24 643 193 19 7.90[-4.07,19.87] T

4100 50 0 50 100
Favours usual care  Favours telerehabilitation
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Figure 33: Stroke-specific Patient-Reported Outcome Measures (Stroke specific Quality of Life, 49-245, higher values are better, final
value) at <6 months

Telerehabilitation Usual care Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% ClI
Wu 2020 190.5 5.09 30 1759 578 31 14.60[11.87,17.33] t

200 -100 0 100 200
Favours usual care  Favours telerehab

Figure 34: Withdrawal due to adverse events at <6 months

Telerehabilitation ~ Usual care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI
Salgueiro 2022a 3 13 1 25 578% 5.77[0.66,50.11] —
Wu 2020 2 32 0 32 422% 5.00[0.25, 100.20] L
Total (95% Cl) 45 57 100.0% 5.44[0.93, 31.89] e
Total events 5 1

Heterogeneity: Chi* = 0.01, df =1 (P = 0.94); I*= 0%

Test for overall effect: Z = 1.88 (P = 0.06) 0.001 0.1 1 10 1000

Favours telerehab  Favours usual care
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E.2 Combination of telerehabilitation and in person rehabilitation compared to in person
rehabilitation and usual care

E.2.1 Combination of telerehabilitation and in person rehabilitation compared to in person rehabilitation

Figure 35: Person/participant generic health-related quality of life (EQ-5D, -0.11-1, higher values are better, final value) at <6 months

Combination In person Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Lee 2022 0.77 012 7 075 0.07 7 0.02[-0.08,0.12] ——
4 05 0 05 1

Favours in person  Favours combination
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Figure 36:  Activities of daily living (Barthel index, 0-100, higher values are better, final value) at <6 months

Combination In person Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95% ClI IV, Fixed, 95% CI
Lee 2022 7543 16.22 7 7386 16.59 7 1.57[-15.62, 18.76] —
400 50 0 50 100

Favours in person  Favours combination

Figure 37:  Mobility (timed up and go [secs], lower values are better, final value) at <6 months

Combination In person Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95% ClI IV, Fixed, 95% ClI

Lee 2022 35.14 24.73 7 2286 10.29 7 12.28[-7.56, 32.12] L
400 50 0 50 100

Favours combination  Favours in person
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Mean Difference

IV, Fixed, 95% ClI

Balance (Berg balance scale, 0-56, higher values are better, final values) at <6 months

Mean Difference
IV, Fixed, 95% ClI

Figure 38:

Combination In person
Study or Subgroup Mean  SD Total Mean SD Total Weight
Lee 2022 41.89 12.88 7 46.71 6.32 7  6.5%
Lloréns 2015 5153 207 15 51.27 512 15 935%
Total (95% Cl) 22 22 100.0%

Heterogeneity: Chi? = 0.82, df = 1 (P = 0.36); I?= 0%
Test for overall effect: Z=0.05 (P = 0.96)

-4.82[15.45, 5.81]
0.26 [-2.53, 3.05]

0.07 [2.77, 2.63]
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Figure 39: Psychological distress - depression (Hamiliton depression rating scale, 0-56, lower values are better, final value) at <6

months
Combination In person Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
De Luca 2018 86 462 20 92 45 15 389% -0.60[-3.65,2.45]
Kirkness 2017 M1 53 34 111 47 31 611% 0.00[-243,243]
Total (95% Cl) 54 46 100.0% -0.23[-2.13,1.67]

] ] ]
T T T T

]
-50 -25 0 25 50
Favours combination  Favours in person

Heterogeneity: Chi? = 0.09, df = 1 (P = 0.76); I>= 0%
Test for overall effect: Z=0.24 (P = 0.81)

Figure 40: Stroke-specific measures of cognition — non-spatial attention and working memory (attentive matrices, scale range
unclear, higher values are better, final value) at <6 months

Combination In person Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% ClI
De Luca 2018 431 106 20 377 12 15 540[-2.25,13.09] ™
400 -50 0 50 100

Favours in person  Favours combination
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Figure 41: Stroke-specific measures of cognition — non-spatial attention and working memory (digital span, scale range unclear,
higher values are better, final value) at <6 months

Combination In person Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% ClI
De Luca 2018 39 16 20 43 9 15 -040[5.01,4.21] T
400 -50 0 50 100

Favours in person  Favours combination

Figure 42: Functional communication (communication activities of daily living, scale range unclear, higher values are better, final
value) at <6 months

Combination In person Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% ClI IV, Fixed, 95% ClI
Zhou 2018 338 234 10 31 288 10 2.80[-20.20,25.80] t
400 50 0 50 100

Favours in person  Favours combination
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E.2.2 Combination of telerehabilitation and in person rehabilitation compared to usual care

Figure 43: Person/participant generic health-related quality of life (EQ-5D, -0.11-1, higher values are better, change score) at <6

months
Combination Usual care Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total 1V, Fixed, 95% CI IV, Fixed, 95% ClI
Asano 2021 0.05 0.051021 50 48 0.05[-0.05,0.15] T
x 05 0 05 1

Favours usual care  Favours combination

Figure 44: Person/participant generic health-related quality of life (EQ-5D-5L, scale range unclear, lower values are better, change
score) at <6 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% ClI IV, Fixed, 95% CI
Grau-Pellicer 2020 419 095 21 -1.31 0.61 13 -2.88[-3.40, -2.36] t
20 10 0 10 20

Favours combination  Favours usual care
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Figure 45: Person/participant generic health-related quality of life (EQ-5D VAS, 0-100, higher values are better, change scores) at 26
months
Combination Usual care  Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Saywell 2021 -10.09 4.563479 35 40 -10.09[-19.03, -1.15] —t
0 50 0 50 100
Favours usual care  Favours combination

Figure 46: Activities of daily living (Barthel Index, Functional Independence Measure [different scale ranges], higher values are

better, change scores) at <6 months

Combination Usual care

Std. Mean Difference

Std. Mean Difference

Study or Subgroup  Std. Mean Difference SE Total Total Weight 1V, Random, 95% ClI IV, Random, 95% ClI

Asano 2021 0.0307 0.2021 50 48  37.1% 0.03[-0.37, 0.43]

Bishop 2014 -0.4787 0.2907 23 26 29.5% -0.48 [-1.05, 0.09]

Burgos 2020 1.4669 0.7708 6 4 87% 1.47 [-0.04, 2.98]

Grau-Pellicer 2020 -0.3233 0.3554 21 13 24.7% -0.32 [-1.02, 0.37]

Total (95% Cl) 100 91 100.0% -0.08 [-0.57, 0.41]

Heterogeneity: Tau? = 0.13; Chi? = 6.64, df = 3 (P = 0.08); 12 = 55% % ) ! ) )
Test for overall effect; Z = 0.33 (P = 0.74) 4 2 0 2 4

Favours usual care  Favours combination
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Figure 47: Activities of daily living (Functional Independence Measure, 18-126, higher values are better, change score) at 26 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Bishop 2014 -159 22 23 146 22 26 -1.30[-13.64,11.04] I
400 -50 0 50 100

Favours usual care  Favours combination

Figure 48: Mobility (timed up and go [seconds], lower values are better, final value) at <6 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Grau-Pellicer 2020 -346 072 21 467 138 13 -8.13[-15.64,-0.62] —1
100 50 0 50 100

Favours usual care  Favours combination
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Figure 49: Mobility (2 minute walk test [meters], higher values are better, change score and final value) at <6 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% ClI
Asano 2021 -9.08 6.665816 50 48 85.9% -9.08[-22.14, 3.98] _.“
Jonsdottir 2021 11.76 16.47379 11 23 14.1% 11.76 [-20.53, 44.05] -
Total (95% Cl) 61 71 100.0% -6.15[-18.26, 5.96] q

100 50 0 50 100
Favours usual care  Favours combination

Heterogeneity: Chi? = 1.38, df =1 (P = 0.24); 1?=27%
Test for overall effect: Z=0.99 (P = 0.32)

Figure 50: Mobility (2 minute walk test [meters], higher values are better, final value) at 26 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total IV, Fixed, 95% CI IV, Fixed, 95% Cl
Jonsdottir 2021 9064 441 11 76.35 47.85 23 14.29[-18.29, 46.87] B B —
4100 50 0 50 100

Favours usual care  Favours combination
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Figure 51: Balance (activities specific balance confidence scale, 0-100, higher values are better, change score) at <6 months
Combination Usual care Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Asano 2021 4.31 3.903061 50 48 4.31[-3.34, 11.96] T
400 50 0 50 100

Favours usual care  Favours combination

Figure 52: Balance (Berg balance scale, 0-56, higher values are better, change score and final value) at <6 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
Burgos 2020 113 33 6 7 42 4 844% 4.30[-0.59,9.19] .‘
Jonsdottir 2021 4227 1584 11 4043 1587 23 15.6% 1.84[-9.55,13.23] N
Total (95% Cl) 17 27 100.0% 3.92[-0.58, 8.41] ]‘

] ]
T T

50 25 0 25 50
Favours usual care  Favours combination

Heterogeneity: Chi?=0.15, df = 1 (P = 0.70); I?= 0%
Test for overall effect: Z=1.71 (P = 0.09)
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Figure 53: Balance (step test [number of steps], higher values are better, change score) at 26 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total 1V, Fixed, 95% CI IV, Fixed, 95% CI
Saywell 2021 -0.047 0.10286 35 40 -0.05[-0.25,0.15] Ll
10 5 0 5 10

Favours usual care  Favours combination

Figure 54: Balance (Berg balance scale, 0-56, higher values are better, final value) at 26 months

Combination Usual care Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total |V, Fixed, 95% Cl IV, Fixed, 95% ClI

Jonsdottir 2021 4345 1455 11 3926 16.78 23 4.19[-6.81,15.19] —Tt
50 25 0 25 50

Favours usual care  Favours combination
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Figure 55: Psychological distress - depression (Geriatric depression scale, 0-15, lower values are better, change score) at <6 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI
Bishop 2014 0 28 23 127 23 26 1.27[-0.18,2.72] (L

|
-10 5 0 5 10
Favours combination ~ Favours usual care

Figure 56: Psychological distress - depression (Geriatric depression scale, 0-15, lower values are better, change score) at 26 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% ClI
Bishop 2014 069 35 23 112 28 26 1.81[0.02,3.60] i

|
4 50 5 10
Favours combination  Favours usual care
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Figure 57: Physical function - upper limb (Wolf motor function test [seconds], higher values are better, change score) at <6 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Gauthier 2022 -0.04 0.09298 45 38 -0.04[-0.22, 0.14] T
10 5 0 5 10

Favours usual care  Favours combination

Figure 58: Physical function - upper limb (Action Research Arm Test, Motricity Index [different scale ranges], higher values are
better, final values) at <6 months

Combination Usual care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Huijgen 2008 473 409 3 409 134 9 23.2% 0.27 [-1.04, 1.58]
Jonsdottir 2021 7063 2245 11 6312 2757 23 76.8% 0.28 [-0.44, 1.00]
Total (95% Cl) 14 32 100.0% 0.28 [-0.35, 0.91]

] ] ] ]
T

Heterogeneity: Chi? = 0.00, df =1 (P =0.99); I?=0% 1 T 1 J

-4 -2 0 2 4
Test for overall effect: 2= 0.86 (P = 0.39) Favours usual care  Favours combination
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Figure 59: Physical function - upper limb (Wolf motor function test [seconds], higher values are better, change score) at 26 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% Cl IV, Fixed, 95% CI
Gauthier 2022 0.14 0.183446 45 38 0.14[-0.22, 0.50] T
410 5 0 5 10

Favours usual care  Favours combination

Figure 60: Physical function - upper limb (Motricity index, 0-100, higher values are better, final value) at 26 months

Combination Usual care Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% Cl

Jonsdottir 2021 76.27 2352 11 61.74 2741 23 14.53[-3.32, 32.38] Tt
100 50 0 50 100

Favours usual care  Favours combination
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Figure 61: Stroke-specific measures of cognition - memory (Rivermead behavioural memory test, 0-100, higher values are better,
change score) at <6 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total |V, Fixed, 95% Cl IV, Fixed, 95% CI
Jonsdottir 2021 91.64 1862 11 86.13 20.73 23 5.51[-8.38, 19.40] L
100 50 0 50 100

Favours usual care  Favours combination

Figure 62: Stroke-specific measures of cognition - memory (Rivermead behavioural memory test, 0-100, higher values are better,
change score) at 26 months

Combination Usual care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total |V, Fixed, 95% Cl IV, Fixed, 95% ClI
Jonsdottir 2021 9327 1917 11 886 2018 23 4.67[-9.34, 18.68] —Tt
100 50 0 50 100

Favours usual care  Favours combination
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Figure 63: Functional communication (communicative effectiveness index, 0-100, higher values are better, change score) at <6

months
Combination Usual care Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% CI IV, Fixed, 95% CI
Ora 2020 -0.03 6.074096 32 30 -0.03[-11.94, 11.88] N
100 50 0 50 100

Favours usual care  Favours combination

Figure 64: Stroke-specific Patient-Reported Outcome Measure (Stroke Impact Scale, 0-100, higher values are better, change score) at

26 months
Combination Usual care Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Total Total IV, Fixed, 95% ClI IV, Fixed, 95% ClI
Saywell 2021 0.64 4.22981 35 40 0.64[-7.65,8.93] T
400 -5 0 50 100

Favours usual care  Favours combination

359
Stroke rehabilitation: evidence review for telerehabilitation April 2023



Final
Telerehabilitation

Figure 65:  Withdrawal due to adverse events at <6 months

Favours telerehab  Usual care Peto Odds Ratio
Study or Subgroup Events Total Events Total Peto, Fixed, 95% Cl

Peto Odds Ratio

Ora 2020 1 32 0 30 6.94[0.14, 350.54]

Peto, Fixed, 95% Cl

0.001

Figure 66:  Withdrawal due to adverse events at 26 months

01 1 10 1000

Favours telerehab  Favours usual care

Combination  Usual care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI
Saywell 2021 2 47 2 48 1.02[0.15, 6.95]

]
T

0.001

0.1

110 1000

Favours telerehab  Favours usual care
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Appendix F GRADE tables

Table 11: Clinical evidence profile: telerehabilitation compared to in person rehabilitation

Ne of patients

Certainty assessment

Certainty Importance
pElof Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations telerehabilitation IDEEE Relative pbsollts
studies rehabilitation only (95% Cl) (95% Cl)

Person/participant generic health-related quality of life (EuroQol-5D, 0-100, higher values are better, final value) at 26 months (follow-up: mean 6 months)

randomised very serious? not serious not serious not serious none 15 15 MD 13.3 CRITICAL
trials higher 69@ O O
(7.89 higher to Low
18.71 higher)
Activities of daily living (Barthel index, 0-100, higher values are better, change scores and final value) at <6 months (follow-up: mean 9 weeks)
randomised serious® not serious not serious serious® none 60 59 MD 4.14 CRITICAL
trials higher 69@ O O
(0.06 higher to Low
8.23 higher)
Activities of daily living (Barthel index, 0-100, higher values are better, change score) at 26 months (follow-up: 6 months)
randomised serious? not serious not serious very seriouse none 26 24 MD 1.52 CRITICAL
trials higher ®OOO
(4.85 lower to Very low
7.89 higher)
Balance (Berg balance scale, 0-56, higher values are better, change score and final value) at <6 months (follow-up: 2 months)
randomised seriouse not serious not serious not serious none 38 37 MD 0.95 CRITICAL
trials higher ®®® O
(1.16 lower to Moderate
3.06 higher)

Balance (Berg balance scale, 0-56, higher values are better, change score) at 26 months (follow-up: 6 months)
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Certainty assessment Ne of patients “

Ne of . . . . . - A " e in person Relative Absolute
studies Study design Risk of bias Inconsistency Other considerations telerehabilitation rehabilitation only (95% CI) (95% CI)

Certainty

Importance

1 randomised serious? not serious not serious not serious none 26 24 - MD 0.65 CRITICAL
trials higher @@@ O
(0.05 lower to Moderate
1.35 higher)
Psychological distress - depression (Aphasic depression rating scale, 0-32, lower values are better, change score) at 26 months (follow-up: 6 months)
1 randomised very serious? not serious not serious not serious none 15 15 - MD 4.2 higher CRITICAL
trials (2.32 higher to 69@ O O
6.08 higher) Low
Physical function - upper limb (Fugl-Meyer Assessment Upper Extremity, 0-66, higher values are better, change scores and final values) at <6 months (follow-up: mean 9 weeks)
4 randomised not serious not serious not serious not serious none 89 89 - MD 1.04 CRITICAL
trials higher 69@@@
(0.83 lower to High
2.92 higher)
Physical function - upper limb (motor assessment log arm use, 0-5, higher values are better, change score) at <6 months (follow-up: 10 days)
1 randomised Very serious? not serious not serious very seriouse none 10 10 - MD O CRITICAL
trials (0.8 lower to ®O OO
0.8 higher) Very low
Physical function - upper limb (motor assessment log arm use, 0-5, higher values are better, change score) at 26 months (follow-up: 1 years)
1 randomised very serious? not serious not serious very seriouse none 7 7 - MD 0.1 lower CRITICAL
trials (1.3 lower to @O OO
1.1 higher) Very low
Physical function upper limb (Fugl Meyer Assessment, 0-100, higher values are better, change score) at <6 months (follow-up: 12 weeks)
1 randomised serious not serious seriousd not serious none 22 22 - MD 5.8 higher CRITICAL
trials (1.61 higher to ®®OO
9.9 higher) Low

Stroke-specific measures of cognition - non-spatial attention and working memory (Cognitive linguistic quick test - attention, 0-215, higher values are better, change score) at <6 months (follow-up: 10 weeks)
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Certainty assessment Ne of patients “

Certainty Importance
Ne of . . . . . - A " e in person Relative Absolute
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations telerehabilitation rehabilitation only (95% Cl) (95% Cl)

1 randomised very serioush not serious not serious seriouse none 5 6 - MD 23.1 lower CRITICAL
trials (50 lower to 3.8 GBOOO
higher) Very low

Stroke-specific measures of cognition - memory (Cognitive linguistic quick test - memory, 0-185, higher values are better, change score) at <6 months (follow-up: 10 weeks)

1 randomised very serioush not serious not serious serious® none 5 6 - MD 16.9 lower CRITICAL
trials (37.61 lower to QOOO
3.81 higher) Very low

Stroke-specific measures of cognition - executive functions (Cognitive linguistic quick test - executive function, 0-40, higher values are better, change score) at <6 months (follow-up: 10 weeks)

1 randomised very serioush not serious not serious very seriouse none 5 6 - MD 1.5 lower CRITICAL
trials (5.18 lower to ®OOO
2.18 higher) Very low

Stroke-specific Patient-Reported Outcome Measures (Stroke impact scale hand function, 0-100, higher values are better, change score) at <6 months (follow-up: 5 months)

1 randomised very serious not serious not serious not serious none 4 5 - MD 65 lower CRITICAL
trials (102.42 lower 69@ O O
10 27.58 lower) Low

Stroke-specific Patient-Reported Outcome Measures (Stroke impact scale activities of daily living, 0-100, higher values are better, change score) at <6 months (follow-up: 5 months)

1 randomised very serious not serious not serious serious® none 4 5 - MD 12.5 lower CRITICAL
trials (27.69 lower to QOOO
2.69 higher) Very low

Stroke-specific Patient-Reported Outcome Measures (Stroke impact scale mobility, 0-100, higher values are better, change score) at <6 months (follow-up: 5 months)

1 randomised very serious not serious not serious serious® none 4 5 - MD 7.05 lower CRITICAL
trials (19.41 lower to GBOOO
5,31 higher) Very low

Withdrawal due to adverse events at <6 months (follow-up: 10 days)
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Certainty assessment Ne of patients “

Certainty Importance
Ne of 0 n 0 " . - . 0 Trec] in person Relative Absolute
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations telerehabilitation rehabilitation only (95% Cl) (95% Cl)
1 randomised very serioush not serious not serious very seriousei none 112 (8.3%) 0/12 (0.0%) OR7.39 80 more per CRITICAL
trials (0.15 to 372.38) 1,000 @OOO
(from 120 fewer Very low
to 290 more)i
Withdrawal due to adverse events at 26 months (follow-up: 1 years)
1 randomised very serioush not serious not serious very seriousci none 1112 (8.3%) 0/12 (0.0%) OR7.39 80 more per CRITICAL
trials (0.15 to 372.38) 1,000 @OOO
(from 120 fewer Very low
to 290 more)i

ClI: confidence interval; MD: mean difference; OR: odds ratio

Explanations

a. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process, bias due to deviations from the intended interventions, bias due to missing outcome data and bias in measurement of the outcome)
b. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to a mixture of bias arising from the randomisation process, bias due to deviations from the intended interventions and bias in selections of the reported results)

c. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs

d. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to bias due to deviations from the intended interventions)

e. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to a mixture of bias arising from the randomisation process and bias due to deviations from the intended interventions)

f. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to bias in selection of the reported result)

g. Downgraded by 1 increment due to outcome indirectness (scale reported the upper and lower limb components of the Fugl Meyer assessment rather than just the upper limb scores)

h. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process, bias due to deviations from the intended interventions and bias due to missing outcome data)

i. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process, bias due to missing outcome data and bias in measurement of the outcome)

j. Absolute effect calculated by risk difference due to zero events in at least one arm of one study
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Table 8: Clinical evidence profile: telerehabilitation compared to usual care

Certainty assessment Ne of patients “

Ne of . . . . . - . . o Relative Absolute
Study design Risk of bias Inconsistency Other considerations telerehabilitation (95% Cl) (95% Cl)

Activities of daily living (Barthel index, 0-100, higher values are better, final value) at <6 months (follow-up: 3 months)

Certainty

Importance

1 randomised very serious? not serious not serious not serious none 30 31 - MD 4.26 CRITICAL
trials higher 69@ O O
(1.89 higher to Low
6.63 higher)
Activities of daily living (Canadian Occupational Performance Measure performance untrained, 1-10, higher values are better, final value) at <6 months (follow-up: 10 weeks)
1 randomised serious® not serious not serious very seriouse none 8 9 - MD 0.5 higher CRITICAL
trials (1.37 lower to ®O OO
2.37 higher) Very low
Activities of daily living (Canadian Occupational Performance Measure satisfaction untrained, 1-10, higher values are better, final value) at <6 months (follow-up: 10 weeks)
1 randomised serious® not serious not serious very seriouse none 8 9 - MD 1.02 CRITICAL
trials higher @OOO
(1.16 lower to Very low
3.2 higher)
Activities of daily living (Barthel index, 0-100, higher values are better, final value) at 26 months (follow-up: 6 months)
1 randomised serious® not serious not serious not serious none 236 252 - MD 0 CRITICAL
trials (0.36 lower to @@@ O
0.36 higher) Moderate
Mobility (timed up and go [seconds], lower values are better, final value) at <6 months (follow-up: 3 months)
1 randomised very serious? not serious not serious not serious none 30 31 - MD 4.5 CRITICAL
trials seconds lower 69@ O O
(6.03 lower to Low
2.97 lower)

Mobility (walking speed [meters/second], higher values are better, final value) at <6 months (follow-up: 12 weeks)
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Certainty assessment Ne of patients “

Ne of . . . . . - . 0 Trec] Relative Absolute
studies Study design Risk of bias Inconsistency Other considerations telerehabilitation (95% CI) (95% CI)

Certainty

Importance

1 randomised very serious? not serious not serious seriouse none 15 15 - MD 0.09 CRITICAL
trials meters/second @ O O O
lower Very low
(0.32 lower to
0.14 higher)
Mobility (spanish version trunk impairment scale, 0-16, higher values are better, final value) at <6 months (follow-up: 3 months)
1 randomised very serious? not serious not serious serious® none 13 25 - MD 0.4 lower CRITICAL
trials (3.13 lower to @O OO
2.33 higher) Very low
Balance (Berg balance scale, 0-56, higher values are better, change score and final values) at <6 ths (follow-up: 3 ths)
3 randomised very serious? very seriouse not serious not serious none 58 7 - MD 1.96 CRITICAL
trials higher ®OOO
(2.9 lower to Very low
6.82 higher)
Psychological distress - depression (PHQ-9, 0-27, lower values are better, change score) at <6 months (follow-up: 10 weeks)
1 randomised serious® not serious not serious seriouse none 8 9 - MD 0.38 CRITICAL
trials higher ®® O O
(1.59 lower to Low
2.35 higher)
Psychological distress - depression (Center for Epidemiological Studies Depression scale, 0-60, lower values are better, final value) at <6 months (follow-up: 11 weeks)
1 randomised serious’ not serious not serious serious® none 15 17 - MD 3.9 lower CRITICAL
trials (9.45 lower to 69@ O O
1.65 higher) Low
Psychological distress - depression (Hospital Anxiety and Depression subscale, 0-100, lower values are better, final value) at 26 months (follow-up: 6 months)
1 randomised serious® not serious not serious not serious none 229 250 - MD 2.4 higher CRITICAL
trials (1.2 lower to 6 666 O
higher) Moderate

Physical function - upper limb (Fugl Meyer Assessment Upper Extremity, Late Life Function and Disability Instrument [different scale ranges], higher values are better, final values) at <6 months (follow-up: mean 12 weeks)
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Certainty assessment Ne of patients “

Certainty Importance
136 Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations telerehabilitation e ative Mg
studies (95% CI) (95% CI)

3 randomised very serious? very seriouse not serious seriouse none 57 58 - SMD 1.04 SD CRITICAL
trials higher @OOO
(0.4 lower to Very low
2.47 higher)

Physical function - upper limb (Late Life Function and Disability Instrument, 0-100, higher values are better, final value) at 26 months (follow-up: 6 months)

1 randomised serious® not serious not serious serious® none 24 19 - MD 7.9 higher CRITICAL
trials (4.07 lower to 69@ O O
19.87 higher) Low

Stroke-specific Patient-Reported Outcome Measures (Stroke specific Quality of Life, 49-245, higher values are better, final value) at <6 months (follow-up: 3 months)

1 randomised very serious? not serious not serious not serious none 30 31 - MD 14.6 CRITICAL
trials higher 69@ O O
(11.87 higher to Low
17.33 higher)

Withdrawal due to adverse events at <6 months

2 randomised very serioush serious' not serious seriouse none 5/45 (11.1%) 1/57 (1.8%) RR5.44 78 more per CRITICAL
trials (0.93 t0 31.89) 1,000 GBOOO
(from 1 fewer to Very low
542 more)

ClI: confidence interval; MD: mean difference; RR: risk ratio; SMD: standardised mean difference

Explanations

a. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process and bias due to deviations from the intended interventions)

b. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to bias due to missing outcome data)

c. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs

d. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process, bias due to deviations from the intended interventions, bias due to missing outcome data and bias in measurement of the outcome)

e. Downgraded by 1 or 2 increments because heterogeneity, unexplained by subgroup analysis
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f. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to bias in measurement of the outcome)

g. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process, bias due to deviations from the intended interventions, bias due to missing outcome data, bias in measurement of the outcome and bias
in selection of the reported result)

h. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process, bias due to deviations from the intended interventions, bias due to missing outcome data and bias in measurement of the outcome)

i. Downgraded for heterogeneity due to conflicting number of events in different studies (zero events in one or more studies)

Table 9: Clinical evidence profile: combination of telerehabilitation and in person rehabilitation compared to in person rehabilitation

s “

Certainty assessment

combination of Certainty Importance
Ne of . . . . . . . . . telerehabilitation in person Relative Absolute
e Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations and in person rehabilitation only (85% CI) (95% CI)
rehabilitation

Person/participant generic health-related quality of life (EQ-5D, -0.11-1, higher values are better, final value) at <6 months (follow-up: 3 weeks)

1 randomised serious? not serious not serious very serioust none MD 0.02 CRITICAL
trials higher QOOO
(0.08 lower to Very low
0.12 higher)
Activities of daily living (Barthel index, 0-100, higher values are better, final value) at <6 months (follow-up: 3 weeks)
1 randomised not serious not serious not serious very serious® none MD 1.57 CRITICAL
trials higher 69@ O O
(15.62 lower to Low
18.76 higher)
Mobility (timed up and go [seconds], lower values are better, final value) at <6 months (follow-up: 3 weeks)
1 randomised not serious not serious not serious serious® none MD 12.28 CRITICAL
trials higher @@@ O
(7.56 lower to Moderate
32.12 higher)

Balance (Berg balance scale, 0-56, higher values are better, final values) at <6 months (follow-up: mean 8 weeks)
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Importance

Certainty assessment Ne of patients
Certainty

combination of
Ne of . . . . . - . . telerehabilitation in person Relative Absolute
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations e rehabilitation only (95% CI) (95% CI)
rehabilitation
2

randomised seriouse not serious not serious not serious none 22 22 - MD 0.07 lower CRITICAL
trials (2.77 lower to @@@O
263 higher) Moderate

Psychological distress - depression (Hamiliton depression rating scale, 0-56, lower values are better, final value) at <6 months (follow-up: mean 12 weeks)

2 randomised serious? not serious not serious not serious none 54 46 - MD 0.23 lower ( ) CRITICAL
trials (2.13 lower to @@@
167 higher) Moderate

Stroke-specific measures of cognition - non-spatial attention and working memory (attentive matrices, scale range unclear, higher values are better, final value) at <6 months (follow-up: 16 weeks)

1 randomised very seriouse not serious not serious serious® none 20 15 - MD 5.4 higher CRITICAL
trials (2.25 lower to @O OO
13.05 higher) Very low

Stroke-specific measures of cognition - non-spatial attention and working memory (digital span, scale range unclear, higher values are better, final value) at <6 months (follow-up: 16 weeks)

1 randomised Very seriouse not serious not serious very serioust none 20 15 - MD 0.4 lower CRITICAL
trials (5.01 lower to GBOOO
4.21 higher) Very low

Functional communication (communication activties of daily living, scale range unclear, higher values are better, final value) at <6 months (follow-up: 1 months)

1 randomised Very seriouse not serious not serious very serioust none 10 10 - MD 2.8 higher CRITICAL
trials (20.2 lower to GBOOO
25.8 higher) Very low

ClI: confidence interval; MD: mean difference

Explanations

a. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to bias in measurement of the outcome)

b. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs

Stroke rehabilitation: evidence review on telerehabilitation October 2023
369



Final

c. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to bias in selection of reported result)

d. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to a mixture of bias arising from the randomisation process, bias due to missing outcome data and bias in measurement of the outcome)

e. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process, bias due to deviations from the intended interventions and bias due to missing outcome data)

Table 10: Clinical evidence profile: combination of telerehabilitation and in person rehabilitation compared to usual care

Ne of . : :
Study design Risk of bias

Person/participant generic health-related quality of life (EQ-5D, -0.11-1, higher values are better, change score) at <6 months (follow-up: 3 months)

Certainty assessment

Inconsistency

Indirectness Imprecision

Other considerations

combination of

telerehabilitation
and in person
rehabilitation

Relative
(95% Cl)

Absolute
(95% Cl)

Certainty

Importance

1 randomised very serious? not serious not serious very serioust none 50 48 MD 0.05 CRITICAL
trials higher QOOO
(0.05 lower to Very low
0.15 higher)
Person/participant generic health-related quality of life (EQ-5D-5L, scale range unclear, lower values are better, change score) at <6 months (follow-up: 3 months)
1 randomised very seriouse not serious not serious not serious none 21 13 MD 2.88 lower CRITICAL
trials (3.4 lower to 69@ O O
2.36 lower) Low
Person/participant generic health-related quality of life (EQ-5D VAS, 0-100, higher values are better, change scores) at 26 months (follow-up: 12 months)
1 randomised very serious? not serious not serious serious® none 35 40 MD 10.09 CRITICAL
trials lower @O OO
(19.03 lower to Very low
1.15 lower)
Activities of daily living (Barthel Index, Functional Independence Measure [different scale ranges], higher values are better, change scores) at <6 months (follow-up: mean 10 weeks)
4 randomised very seriouse seriousf not serious serious® none 100 91 SMD 0.08 SD CRITICAL
trials lower @ O O O
(0.57 lower to Very low
0.41 higher)
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Certainty assessment Ne of patients

combination of Certainty Importance
Ne of . . . . . - . . telerehabilitation Relative Absolute
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations e (95% CI) (95% CI)
rehabilitation

Activities of daily living (Functional Independence Measure, 18-126, higher values are better, change score) at 26 months (follow-up: 6 months)

trials (13.64 lower to

1 randomised very seriouss not serious not serious not serious none 23 26 - MD 1.3 lower @@ O O CRITICAL
11.04 higher) Low

Mobility (timed up and go [seconds], lower values are better, final value) at <6 months (follow-up: 3 months)

1 randomised very serioush not serious not serious serious® none 21 13 - MD 8.13 lower CRITICAL
trials (15.64 lower to GBOOO
0.62 lower) Very low

Mobility (2 minute walk test [meters], higher values are better, change score and final value) at <6 months (follow-up: mean 3.5 months)

2 randomised Very serious? not serious not serious not serious none 61 7 - MD 6.15 lower CRITICAL
trials (18.26 lower to @@O O
5.96 higher) Low

Mobility (2 minute walk test [meters], higher values are better, final values) at 26 months (follow-up: 7 months)

1 randomised Very serious? not serious not serious serious® none 1 23 - MD 14.29 CRITICAL
trials higher @ O O O
(18.29 lower to Very low
46.87 higher)

Balance (activities specific balance confidence scale, 0-100, higher values are better, change score) at <6 months (follow-up: 3 months)

1 randomised very serious? not serious not serious not serious none 50 48 - MD 4.31 CRITICAL
trials higher $$ O O

(3.34 lower to Low
11.96 higher)

Balance (Berg balance scale, 0-56, higher values are better, change score and final value) at <6 months (follow-up: mean 10 weeks)
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Certainty assessment Ne of patients

combination of
Ne of . . . . . - . . telerehabilitation Relative Absolute
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations e (95% CI) (95% CI)
rehabilitation
2

Certainty

Importance

randomised very serious? not serious not serious serious® none 17 27 - MD 3.92 CRITICAL
trials higher ®O OO
(0.58 lower to Very low
8.41 higher)
Balance (step test [number of steps], higher values are better, change score) at 26 months (follow-up: 12 months)
1 randomised serious’ not serious not serious not serious none 35 40 - MD 0.05 lower CRITICAL
trials (0.25 lower to @@@ O
0.15 higher) Moderate
Balance (Berg balance scale, 0-56, higher values are better, final value) at 26 months (follow-up: 7 months)
1 randomised very serious? not serious not serious serious® none 11 23 - MD 4.19 CRITICAL
trials higher ®OOO
(6.81 lower to Very low
15.19 higher)
Psychological distress - depression (Geriatric depression scale, 0-15, lower values are better, change score) at <6 months (follow-up: 3 months)
1 randomised Very serious? not serious not serious serious® none 23 26 - MD 1.27 CRITICAL
trials higher @O OO
(0.18 lower to Very low
2.72 higher)
Psychological distress - depression (Geriatric depression scale, 0-15, lower values are better, change score) at 26 months (follow-up: 6 months)
1 randomised very seriouss not serious not serious serious® none 23 26 - MD 1.81 CRITICAL
trials higher ®O OO
(0.02 higher to Very low
3.6 higher)

Physical function - upper limb (Wolf motor function test [seconds], higher values are better, change score) at <6 months (follow-up: 3 weeks)
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Certainty assessment Ne of patients

combination of Certainty Importance
Ne of . . . . . - . . telerehabilitation Relative Absolute
studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations e (95% CI) (95% CI)
rehabilitation
1

randomised serious not serious not serious not serious none 45 38 - MD 0.04 lower CRITICAL
trials (0.22 lower to 6660
0.14 higher) Moderate

Physical function - upper limb (Action Research Arm Test, Motricity Index [different scale ranges], higher values are better, final values) at <6 months (follow-up: mean 3 months)

2 randomised serious’ not serious not serious serious® none 14 32 - SMD 0.28 SD CRITICAL
trials higher 69@ O O
(0.35 lower to Low
0.91 higher)

Physical function - upper limb (Wolf motor function test [seconds], higher values are better, change score) at 26 months (follow-up: 6 months)

1 randomised serious! not serious not serious not serious none 45 38 - MD 0.14 CRITICAL
trials higher @@@ O
(0.2 lower to Moderate
0.5 higher)

Physical function - upper limb (Motricity index, 0-100, higher values are better, final value) at 26 months (follow-up: 7 months)

1 randomised Very serious? not serious not serious serious® none 1 23 - MD 14.53 CRITICAL
trials higher @ O O O
(3.32 lower to Very low
32.38 higher)

Stroke-specific measures of cognition - memory (Rivermead behavioural memory test, 0-100, higher values are better, change score) at <6 months (follow-up: 4 months)

1 randomised serious’ not serious not serious serious® none 11 23 - MD 5.51 CRITICAL
trials higher 69@ O O
(8.38 lower to Low
19.4 higher)

Stroke-specific measures of cognition - memory (Rivermead behavioural memory test, 0-100, higher values are better, change score) at 26 months (follow-up: 7 months)
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Certainty assessment

s

combination of
telerehabilitation Relative Absolute
and in person (95% Cl) (95% Cl)
rehabilitation

Other considerations

5 ?f Study design Risk of bias Inconsistency Indirectness Imprecision
studies
1

Certainty

Importance

randomised very serious? not serious not serious very serious® none 11 23 - MD 4.67 CRITICAL
trials higher ®O OO
(9.34 lower to Very low
18.68 higher)
Functional communication ( icative effecti index, 0-100, higher values are better, change score) at <6 months (follow-up: 16 weeks)
1 randomised not serious not serious not serious not serious none 32 30 - MD 0.03 lower CRITICAL
trials (11.94 lower to @@@@
11.88 higher) High
Stroke-specific Patient-Reported Outcome Measure (Stroke Impact Scale, 0-100, higher values are better, change score) at 26 months (follow-up: 12 months)
1 randomised very serious? not serious not serious not serious none 35 40 - MD 0.64 CRITICAL
trials higher $$ O O
(7.65 lower to Low
8.93 higher)
Withdrawal due to adverse events at <6 months
1 randomised not serious not serious not serious very seriousbk none 1/32 (3.1%) 0/30 (0.0%) OR 6.94 30 more per @@O O CRITICAL
trials (0.14 to 350.54) 1,000
(from 50 fewer Low
to 120 more)«
Withdrawal due to adverse events at 26 months
1 randomised very serious? not serious not serious very serious® none 2/47 (4.3%) 2/48 (4.2%) RR1.02 1 more per CRITICAL
trials (0.15 t0 6.95) 1,000 690 OO
(from 35 fewer Very low
to 248 more)

Cl: confidence interval; MD: mean difference; OR: odds ratio; RR: risk ratio; SMD: standardised mean difference

Explanations
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a. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process and bias due to missing outcome data)

b. Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs

c. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process, bias due to deviations from the intended interventions and bias in measurement of the outcome)

d. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias due to missing outcome data and bias in measurement of the outcome)

e. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process, bias due to deviations from the intended interventions, bias due to missing outcome data and bias in measurement of the outcome)
f. Downgraded by 1 or 2 increments because heterogeneity, unexplained by subgroup analysis

g. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process)

h. Downgraded by 2 increments as the majority of the evidence was of very high risk of bias (due to bias arising from the randomisation process and bias due to deviations from the intended interventions)

i. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to bias due to missing outcome data)

j. Downgraded by 1 increment as the majority of the evidence was of high risk of bias (due to bias arising from the randomisation process)

k. Absolute effect calculated by risk difference due to zero events in at least one arm of one study
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Appendix G Economic evidence study selection

Figure 67: Flow chart of health economic study selection for the quideline

Records identified through database

searching, n=8,980

Additional records identified through other sources:
CG162, n=10; reference searching, n=2

P
<
y

A

Records screened in 15t sift, n=8,992

\ 4

A 4

Records excluded* in 18t sift, n=8,650

in 2" sift, =342

Full-text papers assessed for eligibility

A 4

\ 4

Papers excluded* in 2" sift, n=290

quality of methodology, n=52

Full-text papers assessed for applicability and

v

Papers awaiting assessment, n=0

A 4

Studies included by review:

e Review 1: n=0 (oral hygiene)
o Review 2: n=0 (Mirror therapy)
e Review 3: n=1 (Music therapy)

e Review 4: n=0 (Optimal tool for
fatigue assessment)

e Review 5: n=8 (Intensity of
rehabilitation therapy)

e Review 6: n=0 (Optimal tool for
hearing assessment)

e Review 7: n=0 (Routine orthoptist
assessment)

¢ Review 8: n=7 (Spasticity)

o Review 9: n=4 (Self-management)

e Review 10: n=4 (Community
participation)

e Review 11: n=2 (Robot-arm
training)

e Review 12: n=2 (Circuit training to
improve walking)

¢ Review 13: n=0 (Shoulder pain)

e Review 14: n=2 (Computer tools
for SaLT)

e Review 15: n=2 (Oral feeding)
e Review 16: n=5 (ESD)

v

ﬂpers included, n=39 (36 studiesMpers selectively excluded, n=0 ((VPapers excluded, n=13 (13 \

studies)

Studies selectively excluded by
review:

e Review 17: n=0 (Telerehab)

. ¢ Review 16: n=0 (ESD)
\Rewew 17: n=2 (Telerehab) A

Review 1: n=0 (oral hygiene)
Review 2: n=0 (Mirror therapy)
Review 3: n=0 (music therapy)

Review 4: n=0 (optimal tool for
fatigue assessment)

Review 5: n=0 (Intensity of
rehabilitation therapy)

Review 6: n=0 (optimal tool for
hearing assessment)

Review 7: n=0 (Routine orthoptist
assessment)

Review 8: n=0 (Spasticity)
Review 9: n=0 (Self-management)
Review 10: n=0 (Community
participation)

Review 11: n=0 (Robot-arm
training)

Review 12: n=0 (Circuit training to
improve walking)

Review 13: n=0 (Shoulder pain)

Review 14: n=0 (Computer tools
for SaLT)

Review 15: n=0 (Oral feeding)

AReview 17: n=0 (Telerehab) j

studies)

Studies excluded by review:

e Review 1: n=0 (oral hygiene)

e Review 2: n=0 (Mirror therapy)

e Review 3: n=0 (music therapy)

¢ Review 4: n=0 (Optimal tool for
fatigue assessment)

¢ Review 5: n=1 (Intensity of
rehabilitation therapy)

¢ Review 6: n=0 (optimal tool for
hearing assessment)

e Review 7: n=0 (Routine
orthoptist assessment)

¢ Review 8: n=4 (Spasticity)

e Review 9: n=0 (Self-
management)

e Review 10: n=0 (Community
participation)

e Review 11: n=0 (Robot-arm
training)

e Review 12: n=0 (Circuit training
to improve walking)

¢ Review 13: n=0 (Shoulder pain)

¢ Review 14: n=0 (Computer tools
for SaLT)

¢ Review 15: n=0 (Oral feeding)
¢ Review 16: n=8 (ESD)

* Non-relevant population, intervention, comparison, design or setting; non-English language
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Appendix H Economic evidence tables

Study
Study details

Economic analysis:
Cost-effectiveness
analysis (health
outcome: Berg Balance
scale).

Study design:
Within-trial analysis
(single-blind RCT —
same paper) without any
modelled extrapolation.

Approach to analysis:
Intervention costs over
the 8-week intervention
period were collected for
both groups. Unit costs
applied according to the
Spanish framework.

Perspective:

Spanish healthcare
system

Follow-up: 12 weeks

Treatment effect
duration:® 8-week
treatment duration

Discounting: NA

Llorens 2015%
Population & interventions

Population: Outpatients attending
a neurorehabilitation unit who were
>6 months post-stroke and had
internet access in their homes.

Patient characteristics:
N=30

Mean age: 55

Male: 56%

Intervention 1:

VR-based balance recovery
programme conducted in the clinic
plus usual rehabilitation (n=15).
Twenty 45-minute sessions were
conducted 3 times per week for 8
weeks. A physical therapist
monitored the performance of the
participant with the system while
assisting other patients.

Intervention 2:

VR-based balance recovery
telerehabilitation programme
conducted in the participant’s home
plus usual rehabilitation (n=15).
Twenty 45-minute sessions were
conducted 3 times per week for 8
weeks. Progress was monitored

Costs

Total costs (mean per
patient):

Intervention 1: £1,041
Intervention 2: £584

Incremental (2-1):
Saves £457

(95% CI: NR; p=NR)

Currency & cost year:

2014 USD ($) converted

to UK pounds (£)®

Cost components
incorporated:

Human resources (time

spent on assistance and

guidance during the
intervention, monitoring
of progress, and
troubleshooting), round
trips to the
neurorehabilitation unit,
and instrumentation
(laptop, Kinect camera
(to record patients’
movements), and
Internet access).
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Health outcomes

From clinical review (2
vs 1):©

Balance (BBS, final
values) at <6 months:

0.26 (95% CI: -2.53 to
3.05)

377

Cost effectiveness

ICER (Intervention 2 versus
Intervention 1): NR

Probability Intervention 2 cost
effective (£20K threshold): NR

Results suggest that home-based
VR balance recovery
telerehabilitation is dominant
(lower costs and improved
outcomes) compared to in-
person VR balance training,
however no significant
differences were found between
the groups in any balance scale
or in the feedback
questionnaires.

Analysis of uncertainty:
None.
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remotely by a physical therapist
once per week.

Data sources

Health outcomes: Within-trial analysis of a single-blind RCT? included in the clinical review which used the Berg Balance Scale (BBS) as the primary
outcome to measure the balance control of all participants at baseline, 8 weeks (post-treatment) and 12 weeks (follow-up). Secondary outcome measures
were the Performance-Oriented Mobility Assessment balance subscale (POMA-B), the Performance-Oriented Mobility Assessment gait subscale (POMA-
G) and the Brunel Balance Assessment (BBA). Quality-of-life weights: None. Cost sources: References for unit costs (including cost year) were not
reported. Prices were estimated according to “the Spanish framework”. Some assumptions were made to estimate the cost of each item. First, the mean
base salary for physical therapist was £2,518 for 22 business days with a 7.5-hour schedule. The cost of 1 hour of physical therapy was £15.26 and
patient transport costs to the clinic were assumed to cost £23 for a 1-way trip.

Comments

Source of funding: Spanish Ministry of Economy and Competitiveness, Ministry of Education and Science, and the Excellence Research Program
PROMETEQO. Limitations: QALYs (and cost per QALY gained) were not presented. 2014 Spanish healthcare system may not reflect UK NHS context.
Within-trial analysis based on a single RCT and so only reflects this study and not the wider evidence base identified in the clinical review. 12-week follow-
up period may not sufficiently assess the full costs and benefits. References for unit costs (including cost year) were not reported which limits
interpretation of results for UK context. No sensitivity analyses were performed on parameters of uncertainty. Other: None.

Overall applicability:@ Partially applicable Overall quality:©® Potentially serious limitations

Abbreviations: 95% Cl= 95% confidence interval; BBA= Brunel Balance Assessment; BBS= Berg Balance Scale (scale: 0-56, higher values are better); ICER= incremental cost-

effectiveness ratio; NA= not applicable; NR= not reported; POMA-B= Performance-Oriented Mobility Assessment balance subscale; POMA-G; Performance-QOriented Mobility

Assessment gait subscale (POMA-G); QALYs= quality-adjusted life years; RCT=randomised controlled trial; USD= United states dollars ($)

a) For studies where the time horizon is longer than the treatment duration, an assumption needs to be made about the continuation of the study effect. For example, does a
difference in utility between groups during treatment continue beyond the end of treatment and if so for how long.

b) Converted using 2014 purchasing power parities®®

c) Mean difference taken from figure 34 of guideline clinical review

d) Directly applicable / Partially applicable / Not applicable

e) Minor limitations / Potentially serious limitations / Very serious limitations

Study Veras 2020%

Study details Population & interventions Costs Health outcomes Cost effectiveness
Economic analysis: Population: Post-stroke adults with Total costs (mean per NR ICER (Intervention 2
Comparative cost analysis (No mild to moderate upper limb patient): versus Intervention 1):
health outcomes). impairment (score 3-6 Chedoke- Intervention 1: NR NR

McMaster) who were no longer

. ey . Intervention 2: NR
receiving rehabilitation services.
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Study design:
Within-trial analysis (single-blind
pilot RCT —NR).

Approach to analysis:

Costing analysis in which
incremental costs of the 4-week
intervention were collected to
find fixed and variable costs per

Patient characteristics:
N=51

Mean age: NR

Male: NR

Intervention 1: Control group (n=25).
Participants received a written home

Incremental (2—1): £400
(95% CI: NR; p=NR)

Total costs minus
computer equipment and
internet access® (mean
per patient):

Intervention 1: NR
Intervention 2: NR

Probability Intervention 2
cost effective (£20K
threshold): NR

Analysis of uncertainty:
Hypothetical scenario of
a permanent 1-month
programme used by 40
participants per year was

exercise programme during an initial
PT appointment and were asked to
perform exercises at least 5 times per

estimated to have a total
incremental cost of £264

participant. These were then

applied to a hypothetical Il (B e

scenario which estimated the
cost of a fully operational
permanent programme which
assumed continuous use by
patients by extrapolating the total
pilot 4-week programme costs to
one year. This scenario
assumed each set of equipment
could be used by 10 patients per

week for 30 minutes a day, for 4

weeks. There were no additional PT

visits.

Intervention 2: Home-based
telerehabilitation (TR) platform

(Jintronix system) using virtual reality

(VR) plus the written exercise

(95% CI: NR; p=NR)

Currency & cost year:

2015 CAD ($) converted to
UK pounds (£)©

Cost components
incorporated: VR
hardware (computer,

per person (£135 if
participants do not
require computer
equipment and internet
access).

programme (n=26). Participants were
introduced to the system during an ;
initial PT appointment, during which Internet connection, and
the at-home exercise programme was ~ the Kinect camera),
designed for the participant. Participant Monthly fees for software
performance was logged by the TR rental and internet access,
platform and monitored off-line by the ~ installation and removal of

therapist (total monitoring time of 75 equipment and staff time
minutes). for physiotherapist (to

year, allowing one week for the
equipment to be switched
between patients. 3% discount
rate was applied to annualised
equipment costs.

screen, keyboard, mouse,

Perspective:
Canadian societal system

Follow-up: 4 weeks

Treatment effect duration:®
NA

monitor performance) and
VR technician (to assist
with hardware issues).

Discounting: 3% for equipment
costs.

Data sources
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Health outcomes: NR Quality-of-life weights: None. Cost sources: References for unit costs were not reported. Estimates of variable costs (such as
monthly fees for software rental and internet access and staff time for monitoring, hardware assistance and the installation and removal of equipment)
were collected within the study. The annualised incremental fixed cost for the full-equipment and camera-only programmes were estimated using a 3%
social discount rate based on guidance from the Canadian Treasury.'

Comments

Source of funding: The Heart and Stroke Foundation of Canada. Limitations: QALYs (and cost per QALY gained) were not presented. 2015 Canadian
societal perspective may not reflect UK NHS context. No health outcomes reported. Within-trial analysis based on a single-blind RCT not included in the
clinical review and so only reflects this study. 4-week follow-up may not sufficiently assess the full costs. References for unit costs were not reported which
limits interpretation of results for UK context. No probabilistic sensitivity analyses were performed. Other: None.

Overall applicability:@ Partially applicable Overall quality:©® Potentially serious limitations

Abbreviations: 95% Cl= 95% confidence interval; CAD= Canadian dollars; ICER= incremental cost-effectiveness ratio; NA= not applicable; NR= not reported; PT= Physiotherapist;
QALYs= quality-adjusted life years; RCT=randomised controlled trial

a)
b)
c)

d)
e)

For studies where the time horizon is longer than the treatment duration, an assumption needs to be made about the continuation of the study effect. For example, does a
difference in utility between groups during treatment continue beyond the end of treatment and if so for how long.

Costed as such to account for participants already in possession of the necessary computer equipment and internet access at home, but not the Kinetic camera to record their
exercise programme.

Converted using 2015 purchasing power parities?®

Directly applicable / Partially applicable / Not applicable

Minor limitations / Potentially serious limitations / Very serious limitations
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Appendix| Health economic model

This area was not prioritised for new cost-effectiveness analysis.
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Appendix J Excluded studies

J.1 Clinical studies

Table 12: Studies excluded from the clinical review

Study

(2010) Remote supervision of stroke therapy is safe
and effective at smaller hospitals. AHRQ Research
Activities: 10-11

(2012) Effectiveness of video-based therapy for stroke
patients. Journal of Rehabilitation Medicine (Stiftelsen
Rehabiliteringsinformation): 50-50

ACTRN12616001056482 (2016) Efficacy of computer
versus group memory training for memory rehabilitation

post-stroke.
http://www.anzctr.org.au/ACTRN12616001056482.aspx

Adie, Katja and James, Martin A (2010) Does
telephone follow-up improve blood pressure after minor
stroke or TIA?. Age and ageing 39(5): 598-603

Agostini, M., Garzon, M., Benavides-Varela, S. et al.
(2014) Telerehabilitation in poststroke anomia. BioMed
Research International 2014: 706909

Aguirre, Luis G, Urrunaga-Pastor, Diego, Lazo-Porras,
Maria et al. (2018) Post-stroke rehabilitation devices
offered via the Internet: Based on randomized
controlled evidence?. Annals of physical and
rehabilitation medicine 61(1): 54-55

AHC, MEDIA (2021) Employing Technology and
Exergames to Improve Balance Post-Stroke. Integrative
Medicine Alert 24(4): 1-3

Aimola, Lina, Lane, Alison R, Smith, Daniel T et al.
(2014) Efficacy and feasibility of home-based training
for individuals with homonymous visual field defects.
Neurorehabilitation and neural repair 28(3): 207-18

Alhatou, A. and Alhatou, M. (2017) Onsite consultation
by neurologist vs. tele-neurology, referring physician
satisfaction. Neurology 88(16supplement1)
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Code [Reason]

- Conference abstract

- Conference abstract

- Full text paper not available

- Population not relevant to this review
protocol

>20% had a transient ischaemic attack

- Data not reported in an extractable
format or a format that can be analysed
No useable results as data presented as

percentages

- Study design not relevant to this review
protocol

- Study design not relevant to this review
protocol

Grey literature
- Comparator in study does not match
that specified in this review protocol

Comparison between reading therapy
and usual care rather than
telerehabilitation and usual care

- Conference abstract
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- Full text paper not available

- Systematic review used as source of
primary studies

- Conference abstract

- Conference abstract

- Conference abstract

- Conference abstract

- Not a peer-reviewed publication

- Study design not relevant to this review
protocol

Summary report of a Cochrane review
that is now out of date

- Study does not contain an intervention
relevant to this review protocol
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from hospital by a webpage or in a
booklet form - one direction provision of
information and therefore is unlikely to be
telerehabilitation
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J.2 Health Economic studies

Published health economic studies that met the inclusion criteria (relevant population,
comparators, economic study design, published 2006 or later and not from non-OECD
country or USA) but that were excluded following appraisal of applicability and
methodological quality are listed below. See the health economic protocol for more details.

Table 13: Studies excluded from the health economic review

None.
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Appendix K Recommendation for research — full details

K.1 Recommendation for research
What is the impact of telerehabilitation on cognition and mood for people after stroke?

K.1.1 Why this is important

Telerehabilitation as a method of delivering stroke rehabilitation services is becoming
increasingly used in clinical practice. This was in part due to the COVID-19 pandemic with
many stroke services now employing this method of delivery as standard practice. Evidence
from this review showed that telerehabilitation delivered in various formats and by different
members of the multidisciplinary team can be just as effective as face-to-face rehabilitation.
However, there was an unexplained increase in depression reported by several outcomes in
people who participated in telerehabilitation. Additionally, there appeared to be a lack of
efficacy in a number of cognitive outcomes for people receiving cognitive therapy. The
committee agreed that research examining the effect of these interventions on mood and
cognition is required. They also suggested that qualitative research to capture the
experiences of the person after stroke and those involved in their life would be beneficial.

K.1.2 Rationale for the recommendation for research

Importance to ‘patients’ or the population Telerehabilitation is becoming increasingly used for
stroke rehabilitation to deliver a wide range of
services and therapies. This form of delivering
therapy may be better suited to some people than
others, and may be more appropriate for delivering
some types of therapy than others. While this
appeared to lead to better outcomes for physical
function-related outcomes in this review, worse
outcomes were seen in small trials reporting
psychological function and cognitive outcomes. It is
important to determine if this form of therapy is
appropriate for all therapy types and if there are any
associated side effects to be aware of. Taking into
account the views of people after stroke and those
involved in their lives is important to understand the
true extent of these effects so that this can be
understood completely to allow people to be
reassured that they can receive the same quality of
care at home as they would receive in person.

Relevance to NICE guidance Telerehabilitation is increasingly being employed in
current practice for a number of services. This review
showed that telerehabilitation was non inferior to
face to face therapy for the majority of outcomes.
However, there was a trend towards and increase in
depression and worse cognitive outcomes
associated with telerehabilitation seen in small
studies of low quality. It is important to determine if
there are any associated risks with telerehabilitation
or any forms of therapy that should not be delivered
remotely so that this can inform future guidance.

Relevance to the NHS This research is relevant to the NHS as
telerehabilitation as a method of delivering therapy
remotely is being increasingly used across NHS
services since the COVID-19 pandemic. These
methods can also result in cost saving for the NHS. If
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there are any associated risks with this form of
therapy, it is important for these to be highlighted.

National priorities Digitally enabled care is a part of the NHS Long
Term Plan and so is a National Priority of the NHS.
This was accelerated by the COVID-19 pandemic.

Current evidence base The evidence identified in this review comprised of
several different forms of therapies and types of
telerehabilitation delivery. Overall the evidence
showed that telerehabilitation was equally as
effective as face to face therapy for the majority of
outcomes.

Equality considerations There are some people who may struggle with the
use of telerehabilitation and who need to be
considered when obtaining views about the impact of
telerehabilitation to ensure that the diverse views of
the population who may use services are captured.
These may include:

- People with communication difficulties

- People with cognitive difficulties

- People with sensory differences (for example:
visual or hearing impairment)

- People from areas of more socioeconomic
deprivation who may not have access to the
equipment required

- People who have no experience using
computers or similar technologies

K.1.3 Modified PICO table

Population Inclusion:

Adults (age 216 years) who have had a first or
recurrent stroke (including people after
subarachnoid haemorrhage).

In addition (for qualitative data):

Family members of adults who have had a first
or recurrent stroke

Carers supporting adults after a first or
recurrent stroke

Healthcare professionals supporting adults
after a first or recurrent stroke

Adult social care workers supporting adults
after a first or recurrent stroke

Voluntary sector professionals supporting
adults after a first or recurrent stroke

Exclusion:

Children (age <16 years)
People who have had a transient ischaemic
attack

Intervention Quantitative data
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Comparator

Outcome

Study design

Timeframe
Additional information

421

e Telerehabilitation (the delivery of
rehabilitation services via information and
communication technologies)

Qualitative data

Views, opinions and experiences relating to
telerehabilitation (including the potential barriers
and facilitators)

Quantitative data
¢ In person rehabilitation

Qualitative data
N/A
Quantitative data

e Person/participant generic health-related
quality of life

e Carer generic health-related quality of life
e Psychological distress
o Stroke-specific measures of cognition

o Stroke-specific Patient-Reported Outcome
Measures

o Withdrawal due to adverse events

Qualitative data

Views, opinions and experiences relating to
telerehabilitation and specifically the effect this
had on people’s quality of life including their
psychological wellbeing

e Randomised controlled trial
¢ Qualitative interview (either individual or
through focus groups)

6 months
Subgroup analyses for quantitative data:

Presence of communication difficulties at
baseline

Presence of cognitive difficulties at baseline
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