Journal of

Modern Rehabilitation

Review Article

Telerehabilitation in People with Multiple Sclerosis: A
Scoping Review

Hossein Sourtiji' (®, Masoud Khalaji? (®, Elyas Monfared*

1. Department of Occupational Therapy, Faculty of Rehabilitation Sciences, Isfahan University of Medical Sciences, Isfahan, Iran.
2. Department of Occupational Therapy, School of Rehabilitation Sciences, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
3. Department of Occupational Therapy, School of Rehabilitation Sciences, University of Social Welfare and Rehabilitation, Tehran, Iran.

Use your device to scan
and read the article online

(STETIETT Sourtiji H, Khalaji M, Monfared E. Telerehabilitation in People with Multiple Sclerosis: A Scoping Review. Journal
of Modern Rehabilitation. 2023; 17(1):1-10. https:/doi.org/10.18502/jmr.v17i1.11289

https://doi.org/10.18502/jmr.v17i1.11289

ABSTRACT
Article info:
Received: 9 Sep 2021 Introduction: A new coronavirus, called COVID-19, was discovered in Hubei, China in
Accepted: 24 Nov 2021 . December 2019. In just one year, COVID-19 has infected more than 81 million people (as
Available Online: 01 Jan 2023 - of December 29, 2020) worldwide. People with multiple sclerosis (MS) are a particularly

vulnerable group during the disease. In such a situation, telerehabilitation approaches provide
the main solutions to improve the disorders caused by inactivity in people with MS. This study
was conducted to review the studies performed in the field of telerehabilitation in people with
MS and to evaluate the effectiveness and feasibility of using this method in the face of the
prevalence of COVID-19 for people with MS.

Materials and Methods: Rescarch studies were searched and reviewed in 4 databases,
including PubMed, Science-direct, Scopus, and Web of Science in the period 1995-2020. The
inclusion criteria included articles using telerehabilitation interventions in people with MS and
telehealth interventions in people with MS published between 1995 and 2020. These articles
have been published in peer-reviewed journals. Group or single-case intervention research has
been used.

Results: A total of 261 articles were found in the initial search based on keywords. In
these articles, descriptions of telerehabilitation and telehealth were presented. Initially, after
reviewing the searched articles, 223 articles were removed from the study process due to a lack
of inclusion criteria. After that, the full texts of the remaining 38 articles were selected, at the
end, 16 articles had the inclusion criteria and were included in the study.

Conclusion: Based on our findings on the benefits of using telerehabilitation to improve the
cognitive, physical, and quality of life of people with MS, as well as its cost-effectiveness, it is

Keywords: . recommended that people with MS under the conditions of the COVID-19 pandemic stay in
Multiple sclerosis; :  quarantine. It is a good way to rehabilitate these people to prevent the further progression of
Telerehabilitation; COVID-19;  :  the disease and maintain their quality of life. Of course, this approach is growing and due to the
Scoping review P low quality of current studies, more research is needed.
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1. Introduction

ccording to the World Health Organiza-

tion (WHO), viral diseases are still emerg-

ing and are a serious public health issue

[1]. COVID-19 is an acute disease that

has spread worldwide over the past year
and can be fatal at a mortality rate of 2% [2]. Since the
COVID-19 virus has become a pandemic, governments
around the world are trying to minimize the devastating
effects of the virus via reciprocal measures, such as travel
restrictions, quarantine, and social distancing [1, 3]. This
is done to monitor their symptoms and ensure early di-
agnosis, and people are asked to stay away from people
with flu-like symptoms, such as fever, cough, runny nose,
sore throat, and difficulty breathing [4-6].

Multiple sclerosis (MS) is an autoimmune disease that
causes cognitive and physical problems for a person [7].
Although for neurological patients, the initial evidence
suggests that this group is prone to negative outcomes;
people with MS are a particularly vulnerable group during
the disease. The combination of an autoimmune neuro-
logical disorder, as well as the use of immunosuppressive
drugs, increases the risk of this group of people being ex-
posed to the COVID-19 pandemic. Therefore, as a health
precaution, international organizations recommend that
people with MS follow social distancing as much as pos-
sible, as well as quarantine measures to reduce the risk of
contracting the virus in this group of people [8, 9].

Major symptoms of MS include fatigue, spasticity,
ataxia/tremor, intestinal and bladder dysfunction, pain,
motility/balance, and psychosocial activity and dysfunc-
tion. The activity limitation of a person with MS can re-
sult from a combination of motor dysfunction (muscle
weakness and spasm), sensory problems (loss of pro-
found sense, ataxia), fatigue, psychological problems,
and vision problems [10-14]. Although protective ac-
tions are necessary to prevent infection with the virus,
these actions may reduce the quality of life and physi-
cal and mental activity of people with MS [9-12, 15].
Activity restriction is associated with increased fatigue,
atrophy and muscle weakness, mood instability, and de-
creased cognitive function, resulting in functional limita-
tions. Inactivity is also associated with an increased risk
of diseases, such as hypertension, obesity, type 2 diabe-
tes, cancer, arthritis, and osteoporosis [16, 17].

In such situations, telerchabilitation approaches can
be the main strategies to improve immobility problems
in people with MS that can be used as an alternative
to face-to-face rehabilitation interventions. Therefore,
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according to the outbreak of the COVID-19 virus and
WHO recommendations on social distancing and social
constraints, telerehabilitation is one of the methods by
which the rehabilitation team can provide services to
people with MS [18-20] to provide services more easily
during the outbreak of COVID-19.

Although a systematic review study conducted by
Fraykhan (2015) on the efficacy and safety of telereha-
bilitation interventions in people with MS showed im-
provement in functional activity, fatigue, and quality of
life in people with MS, this study cannot provide a clear
picture of the current situation and cannot provide stra-
tegic suggestions, therefore it is necessary to review the
scope; additionally, the purpose of the scoping review is
to define and summarize key methodological indicators
in the research field, to classify and organize (charting)
the information available in that field, in addition, to sys-
tematically draw the path of studies in the intended con-
cept to achieve the vital achievement of research gaps in
the field [21].

This study aimed to review the studies conducted in the
field of telerehabilitation in people with MS and provide
a clear and comprehensive picture of the methodological
indicators of studies conducted in this field and finally the
feasibility of using the telerehabilitation method during the
outbreak of the COVID-19 pandemic in people with MS.

2. Materials and Methods

The purpose of scoping review study used in this study
is to identify and summarize key concepts in a specific
research field. Unlike a systematic review, in this type of
review, the quality of resources is not evaluated. Instead,
broader research topics and questions are provided to
identify research gaps and provide recommendations for
future research.

In the present study, 5 steps proposed by Arksey et al.
[22] were used for scoping review, including, identify-
ing the research question, identifying relevant studies,
selecting studies, charting the data, and collating, sum-
marizing, and reporting the results.

Identifying the research question

The questions that we answer in this study include the
following:

1) What were the characteristics of the participants who
participated in the studies?
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2) What research design did the researchers use?

3) What are the types of interventions used during
telerchabilitation?

And 4) What was the protocol of telerehabilitation in-
terventions in the studied studies?

Identifying relevant studies

Research studies were reviewed in four databases from
1995-2020: PubMed, ScienceDirect, Scopus, and Web
of Science (WoS). Finally, the Google Scholar search
engine was used to ensure that all articles were reviewed.

The following terms were also used as a search string,
Multiple Sclerosis, telehealth, and telerchabilitation.
Also, reference lists of relevant articles were reviewed
to identify additional intervention studies.

Selecting studies

Based on the inclusion criteria, articles were selected that
reported research using telerehabilitation interventions in
MS patients, published between 1995 and 2020), published
articles in peer-reviewed journals, published arbitration,
and published in Persian or English languages.

The exclusion criteria also include interventions present-
ed in different groups of patients other than MS, studies
that provided inadequate descriptions of the intervention
(e.g., interventions that stated telerehabilitation improves
people’s cognitive status but did not explain how and with
what strategies this happens), studies that merely devel-
oped specific tools for performing telerchabilitation inter-
ventions, and studies that did not provide interventions.

Study selection steps

After a preliminary search, we first removed duplicate
articles and then studies whose titles did not meet our
inclusion criteria. In the remaining studies, we reviewed
abstracts of articles, and several studies were omitted due
to non-compliance with our inclusion criteria. After that,
we reviewed the remaining articles in full text in detail,
and at the end of the study, we excluded those who did not
provide intervention or did not provide a proper descrip-
tion of the implementation of the interventions.

Charting the data

Data extracted from the studies were identified based on
the following indicators, including the type of study, sam-
ple size, participants, characteristics of study participants
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(eg age, gender, type of disability, and level of disability),
the content of the intervention, measures taken and strate-
gies used and outcomes that examined in studies. Table 1
presents these indicators. Data charting was performed by
two researchers and after extracting the data, the authors
compared the results, and the disagreement about the ex-
tracted data was resolved through dialogue.

Collating, summarizing, and reporting the results

First, we reviewed the titles and abstracts of the articles
to determine whether this study evaluated telerehabilita-
tion or telehealth interventions in different patients, es-
pecially MS. Therefore, in the introductory search, any
articles that evaluated the telerehabilitation or telehealth
process were included in the study. Tables 2 and 3 present
a summary of the purpose, participants, results, protocol,
and type of research evidence in the 16 studies. The initial
collection of articles covered a wide range of topics.

3. Results

As shown in Figure 1, in the initial search, 261 articles
were found, which included articles on telerehabilitation
and telehealth. Duplicate articles were initially removed
(n=32). After that, the titles of the articles were reviewed,
among which 120 articles were excluded from the study
process due to non-compliance with the inclusion crite-
ria (in these studies, the interventions presented in people
with MS were examined). After that, the abstracts of 112
articles were studied, of which 74 articles were excluded
from the study process due to a lack of inclusion criteria.
After that, the full texts of the remaining 38 articles were
studied, and at the end of the process, 16 studies were
included that met the inclusion criteria.

Participants

Of the participants in the 16 studies, 430 participants
had MS.

The number of participants was 5 people more than 20
articles of the reviewed articles and 4 of the reviewed ar-
ticles were less than 20. Among the articles, the highest
number of participants 70 eligible people for the study,
and the lowest number of participants was 4.

Participants in these studies were in the age range of
23 to 74 years, and four studies were in the age range of
40 to 60 years. Seven of the 16 reviewed articles were
only for people with MS, and the rest were for people
with other diagnoses, such as Cerebral palsy (CP), spi-
nal cord injury (SCI), and Alzheimer’s disease (AD).
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Table 1. Indicators extracted from studies
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Indicators Variables
Sample size
Condition
Participant
Age range
Gender

Intervention characteristic

Study design

Outcome (Based on ICF Level)

Length of intervention
Number of interventions (in a week)
Protocol
RCT
NonRCT
Case-report
Body function and body structure
Activity

Participation

ICF: International classification of functioning; RCT: Randomized control trials.

Level of evidence

In terms of the level of evidence, a randomized con-
trolled clinical trial was used in 6 studies, while a ran-
domized controlled clinical trial was used in 8 studies;
also, one study was a case report and one was a system-
atic review.

JMR

Objectives

Objectives in the studied studies included the effec-
tiveness and safety of telerehabilitation intervention and
determining the effectiveness of implementing telereha-
bilitation programs in combination with cognitive inter-
ventions in people with MS. Therefore, the crucial goal
of the study was to determine the effectiveness of telere-
habilitation services in people with MS.

Table 2. Overall characteristics of the 16 research sample and research design

Variable Description
n>20 9 study
Sample size n<20 4 study
P Highest sample size 70
Lowest sample size 4
Age Age range 23-74y
& Age range of 4 studies 40-60y
Female 70
Gender Male 30
MS 7 study
Condition
! MS+other conditions 9 study
RCT 6 study
Non-RCT 8 study
R h desi
esearch design Case-report 1 study
Systematic review 1 study

MS: Multiple sclerosis; RCT: Randomized control trials.

JMR
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Table 3. A Summary of the research findings of the 16 samples examined
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Authors

Design

Intervention Participants

Conclusion

Thirumalai
et al. (2018)
[23]

Mercier et
al. (2015)
[24]

Turner et
al. (2013)
[25]

Wood &
Finkelstein
(2017) [26]

Khan et al.
(2015) [27]

Malik et al.
(2020) [28]

Gutierrez et
al. (2013)
[29]

Best et al.
(2019) [30]

Burns et al.
(1998) [31]

Burton et
al. (2018)
[32]

Charvet et
al. (2018)
[33]

Egner et al.

(2003) [34]

Non-RCT, the double
iterative design

Non-RCT, secondary
analysis from a pilot
controlled clinical trial

Non-RCT, the single
group repeated mea-
surement design

Non-RCT, pretest-
posttest study

Systematic review

Non-RCT, pretest-
posttest study

RCT

Survey study

Case-report

Single-subject

RCT

RCT

n=21, 10 partici-

Sports programs and
pants with MS

content

n=142, 106
. . ~ participants
Arirendivetde  winsciand
P 36 participants
with MS
Home tglehealth n=41, MS
monitoring
Telerehabilitation sup-
port of individualized n=10, 55 + 10
multipronged exercise yaer old, MS

programs

Nine relevant
RCTs covering

Telerehabilitation 531 participants,

MS
A program of daily
rpanuali dexterity train- n=70, MS
ing delivered at home
via telerehabilitation
A telerehabilitation
program by virtual n=50, MS
reality-video games
Telerehabilitation n=52, MS

Telerehabilitation usin .
elerehab tat_o using n=4, 1 case with
telecommunications
MS
technology

Telehealth videocon- n=6, 4 cases

ferencing cognitive with SCI, 1 MS, 1
rehabilitation dementia

Telerehabilitation using
Adaptive Cognitive _
Remediation (ACR) n=135, M5

program

Telerehabilitation with
structured in-home

education and counsel- n=27, MS

ing sessions
Rehabilitation

The advancement of exercise through
self-regulated telerehabilitation requires a
stakeholder-driven approach to app
development.

The intervention was effective in decreasing
depression in wheelchair users with either
MS or SCl and in enhancing accessibility to
the health care system and physical inde-
pendence for those with a diagnosis of MS.

Home telehealth monitoring is a hopeful ap-
proach to managing chronic disorder.

The resulting system needs a definitive sys-
tematic assessment in RCT to demonstrate
its clinical impact.

The methodological quality of the included
investigations is low and varied among the
studies.

An intervention is feasible for individuals with
progressive MS despite advanced disability,
cognitive impairment, and older age.

Telerehabilitation might serve as an optimal
therapeutic choice in situations in which
conventional therapy is not available.

Findings strongly support the use of telere-
habilitation for clinical and research visits.

Telerehabilitation can be examined in more
detail.

This study support developing goal-oriented
cognitive rehabilitation delivered both in-
person and by expanding the accessibility of
this intervention by adapting it to
videoconferencing.

Adaptive, computer-based cognitive reme-
diation accessed from home can improve
cognitive functioning in MS.

Such interventions may be benéeficial, al-
though the results need affirmation through
larger samples.
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Authors Design Intervention Participants Conclusion
RCT, Teleconference fatigue
Plaw et al. a randomly-allocated, management plus n=189 MS The teleconference intervention is shown to
(2012) [35] three-parallel group, physical activity inter- Bt be effective.
time-series design vention
Finkelstein Non-RCT, ) Pa.tlents were highly sat|§f|ed with the. )
. Home-based physical _ service. Home-based physical telerehabili-
etal. (2008)  single group pretest- L n=12, MS ; ) .
; telerehabilitation tation can improve functional outcomes
[36] post test pilot study AR
significantly.
Finkel- -
stein& Liu . Non-RCT, TeIerehab|I|t9t|on _ The approach used in people with MS was
single group pretest- system supporting mul- n=10, MS '
(2018) d - d . effective.
(37] posttest study tipronged exercise
Fjeldstad- Non-RCT, tree groups Telerehabilitation No significant differences were observed
Pardo et al. non randomized — n=30, MS between the TR and the conventional PT
(2016) [38] control clinical trial Prog groups for a variety of outcome measures.

JMR

RCT: Randomized controlled clinical trial; MS: Multiple sclerosis; SCI: Spinal cord injury; TR: Trunk restraint; PT: Peak torque.

Identification ]

Screening] [

Eligibility] [

Included] [

Records identified through database
searching (n = 258)

Additional records identified through
other sources (n = 3)

A 4 A

Records after duplicates removed (n = 229)

Records screened (n =112)

Records excluded (n =117)

Abstracts assessed for
eligibility (n = 38)

Full-text articles excluded,
with reasons (n = 22)

Full-text articles assessed for
eligibility (n = 16)

Abstracts excluded, with
> reasons (n = 74)

Studies included in
qualitative synthesis (n = 16)

Figure 1. Distribution of studies based on the level of evidence
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Interventions

Interventions delivered to clients in the form of training
programs included aerobic and exercise training, cogni-
tive rehabilitation, and cognitive-behavioral therapy
(CBT) based on video conferencing sessions, virtual re-
ality, or telephone calls. In terms of intervention sched-
ule, these interventions are carried out in 3 sessions per
week (30 to 40 minutes per session) for 8 to 12 weeks.

Outcomes (dependent variables)

After reviewing all studies, we found that outcomes,
such as physical independence, fatigue, depression, pain,
muscle strength, endurance, spasticity, functional activi-
ties, quality of life, balance and postural control, stress,
and cognitive function were used as dependent variables
in the studies.

4. Discussion

In various studies, evidence indicates significant bar-
riers to rehabilitation treatment and home care services
among people with MS during the COVID-19 pandemic
[39, 40]. These findings are also consistent with reports
of healthcare disruptions for other non-communicable
diseases. Discontinuation of these services can affect
the symptoms of MS and the quality of life of a person
with MS [40].

Telerehabilitation is a low-cost and cost-effective way
to provide in-home rehabilitation services for patients
and counseling services for their caregivers. Telereha-
bilitation gives health professionals, and especially the
rehabilitation team, the opportunity to provide interven-
tions tailored to the individual’s needs and interactions
tailored to their contextual environment. This has been
shown not only to improve quality of life but also to re-
duce the time required for therapy to achieve predeter-
mined goals [41]. In addition, telerehabilitation allows
for continuous monitoring of client development. For
people with MS, telerehabilitation is a practical, conve-
nient, and effective tool to improve or maintain perfor-
mance [18, 42].

Although it is essential to protect people with MS from
the threat of the virus, it can damage their physical and
mental health, including reduced physical activity, due to
their advanced disease process [43]. Another challenge
of implementing quarantine in this population can be the
unintended deprivation of rehabilitation services, which
paves the way for the loss of capabilities. In such a situa-
tion, telerehabilitation approaches provide the main solu-
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tions to improve the disorders caused by inactivity in peo-
ple with MS. The purpose of this study was to review the
studies performed in the field of telerehabilitation in MS
patients and to evaluate the feasibility of using this method
in the prevalence of COVID-19 in people with MS.

According to the findings of this study, most studies
conducted in the field of telerehabilitation in people with
MS are between the ages of 40-60 years, which is prob-
ably due to the frequency and accessibility of people
with MS at these ages [44]. At younger ages, in the age
range of 20 to 40 years, the number of studies was very
small. Also, in older ages (60-80), no study was found
that suggests more studies in the age range of 20-40 and
60-80 years.

The participants studied in most research had relaps-
ing-remitting MS, and a small number of the participants
had progressive MS type. It could be due to the higher
incidence of people with relapsing-remitting MS (most
people with MS [about 80 %] are initially diagnosed
with the relapsing-remitting type of the disease) [7]. In
this regard, it is suggested to conduct more studies on
people diagnosed with progressive MS.

The participants studied in different research were mostly
women (more than 70%). Research has consistently shown
that the prevalence of MS is two to three times higher in
women than in men [45]; thus, this result suggests that
more studies should be done on men with MS. In addition,
the sample sizes of most studies were small (less than 20).
Therefore, it is suggested that future studies be conducted
with a larger sample size to achieve better validity.

The numbers of RCT studies were lower than non-ran-
domized control trials (RCT) studies, which indicate a need
for stronger evidence on the impact of telerehabilitation on
people with MS. Level 3 studies, which include descriptive
and single-subject design studies, were also very rare. In
general, the number of level 1 studies is less than level 2,
hence it is suggested to conduct more RCT studies.

Most studies were conducted to investigate the effect
of telerehabilitation on people with MS, and in most re-
search, general objectives were considered, and in any
study, the effect of telerchabilitation on specific areas,
such as memory and executive functions were exam-
ined. According to the findings, it is suggested that in
future studies, the impact of telerehabilitation to be com-
pared with other forms of services, such as clinic-based
or home-based rehabilitation. In addition, more special-
ized and accurate outcomes in studies should be selected
as dependent variables.
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One of the limitations of the studies was the short-term
follow-up time or lack of follow-up of findings. In most
studies after the intervention, the outcomes were evalu-
ated and reported, and the persistence of the outcomes
was not examined. Due to the chronic, progressive and
degenerative nature of MS disorder, a follow-up study
can be useful to evaluate the persistence of the results of
the interventions.

In most studies conducted in the field of telerchabili-
tation, MS exercise programs are used as an interven-
tion, which is probably due to more attention to physical
issues in MS [46] and a small number of interventions
focused on educational programs and cognitive interven-
tions, and none of them studied behavioral counseling
and rehabilitation counseling for caregivers. Also, effec-
tive interventions for the rehabilitation of people with
MS, such as aerobics [47], virtual reality [48], and energy
conservation [49] have not been used in telerehabilitation
programs in any of the studies. It is suggested that further
studies be conducted in the field of telerehabilitation on
cognitive rehabilitation and tele-counseling to caregivers
of people with MS. Also, effective approaches, such as
aerobics, virtual reality, and energy conservation should
be used as telerehabilitation programs in future studies.

In terms of levels of function based on ICF, in most
studies, functions related to the level of body functions
and structures have been used as dependent variables
(outcomes), and in a few studies, functions related to
levels of activities and participation have been used as
outcomes. However, the levels of the activity and partici-
pation are critical for the quality of life, and due to their
nature, may be better targeted for telerehabilitation in-
tervention. Therefore, it is suggested that in future stud-
ies, functions related to activities and participation levels
should be considered as dependent variables of research.

In most studies, no unique treatment plan existed tai-
lored to each individual. However, in most research, a
comprehensive and the same program are implemented
for a group of participants through telerchabilitation.
In fact, according to this, specific conditions, treatment
goals, priorities, and treatment exercises of a person
were not considered. It is recommended to conduct stud-
ies considering the therapeutic goals and therapeutic ex-
ercises specific to each participant.

Finally, it is worth noting that the evidence for telereha-
bilitation is still preliminary, and more studies are need-
ed focusing on the validity, reliability, effectiveness, and
efficiency of this method. In this regard, two systematic
review studies have been conducted, both of which em-
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phasized this issue [18, 27]. However, this is a growing
approach and more research is needed due to the low
quality of current studies and the lack of evidence on the
effectiveness of various remote rehabilitation methods.

Considering the importance of staying at home during
the COVID-19 pandemic, it is essential to use telerecha-
bilitation strategies. In addition, applying telerehabilita-
tion approaches to daily life activities can improve the
quality of life, which needs more research. Addressing
the above issues may lead to a wider application of
telerehabilitation. In fact, due to the limited benefits of
pharmacological methods in improving the performance
of people with MS [50, 51], telerehabilitation can be an
effective method, especially in the context of the CO-
VID-19 pandemic [18, 27].

5. Conclusion

Based on the findings of this study, in the telerchabili-
tation studies of people with MS, the number of RCT
studies was not enough, all types of MS disorders were
not considered, not all problems of people with MS were
considered, some effective treatment approaches in MS
were not examined based on telerehabilitation services,
and the functions related to the activity and participation
levels were not examined as a dependent variable except
in limited cases. Therefore, it is suggested that in future
studies, the mentioned cases should be considered for
maximum use of telerehabilitation in people with MS,
especially in the conditions of the COVID-19 pandemic.
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