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Abstract

Background: Telerehabilitation has grown with the advances of modern communication
technologies, but it experienced its greatest surge during the COVID-19 pandemic. Our
department also wanted to offer our patients with chronic neurological conditions (specifi-
cally, multiple sclerosis (MS)) the opportunity to exercise with a physiotherapist remotely
during pandemic restrictions. We continued with telerehabilitation afterwards, but for
further development of telerehabilitation programs we sought feedback from participants.
Methods: People with multiple sclerosis (MS) who participated in any form of telereha-
bilitation offered at our MS centre between January 2021 and June 2024 were invited to
complete a brief semi-structured interview to assess their feedback. To ensure unbiased
responses, the feedback was obtained from a therapist other than the one with whom they
had completed the online session. Results: A total of 95 multiple sclerosis (MS) patients
(14 of whom were male) participated in telerehabilitation programs during the study period,
with a mean age of 46.5 years. Of these, 82 agreed to participate in short interview. Patients
particularly valued the ability to avoid commuting and the time flexibility in scheduling
sessions. They perceived the limited opportunities for hands-on correction and the lack
of personal interaction with the therapist and other patients as the most significant disad-
vantages. Conclusions: Telerehabilitation appears to be a viable complement to in-person
physiotherapy for some patients with chronic conditions. In our experience, it is feasible to
deliver telerehabilitation to people with multiple sclerosis who do not have severe disability,
without the need for complex equipment.

Keywords: telerehabilitation; neurological conditions; multiple sclerosis; physiotherapy;
exercise; patients experience

1. Introduction

Telerehabilitation as part of telemedicine is closely tied to advances in modern commu-
nication technologies. However, the real growth in remote consultations, telemonitoring,
and telerehabilitation occurred during the COVID-19 pandemic, when the traditional
provision of rehabilitation services was curtailed due to public health restrictions [1-3].
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This trend is also evident, for example, from the number of publications in the PubMed
database, which rose from a few dozen to more than 300 publications in the first year of the
pandemic, exceeding 500 in the following years, with publication rates on the topic still
remaining high.

Some of the common medical fields using telerehabilitation include cardiorespiratory
rehabilitation [4], type 2 diabetes mellitus [5], orthopaedic rehabilitation (especially arthritis
and back pain) [6], and neurorehabilitation. In neurorehabilitation, the remote therapy
interventions are most commonly targeted at people with multiple sclerosis and stroke [7,8].
For these neurological conditions, telerehabilitation offers a wide range of options, includ-
ing general mobility training, balance training, hand function therapy, cognitive training,
speech therapy, and patient education [9]. Thus, it focuses on some of the most common
and disabling symptoms of these acquired neurological diseases such as balance disor-
ders, gait disturbances, decreased muscle strength, impaired fine motor skills of the hand,
memory and concentration disorders, speech disorders, depression, fatigue, etc.

For people with multiple sclerosis (MS), a variety of options are used for telerehabili-
tation interventions, such as special web-based programs (websites that provide exercise
instructions and enable online communication with a therapist), are often used for telere-
habilitation interventions [10-12]. Another possible type of telerehabilitation delivery is
that of the smartphone exercise app, such as those offering stretching exercises to reduce
spasticity [13].

A stability platform connected to a biofeedback game system [14,15] or, for example,
a dance mat used for step training [16,17] can also support balance and general mobility
training. Conversely, other studies used only physiotherapist-led exercises via videoconfer-
encing, such as in a study focusing on pelvic floor muscle training [18].

Telerehabilitation interventions can also be delivered without the need for special
equipment, websites, or apps. For example, home-based Pilates exercises using a DVD
recording combined with online physiotherapist support [19], or online guided imagery
exercises [20] have also shown potential benefits. Alternatively, online exercises led by a
therapist without any equipment [21].

We were therefore interested in learning about the experiences and personal eval-
uation of people with MS who had direct experience with a telerehabilitation program.
The aim of the study was therefore to use short semi-structured interviews to describe and
evaluate the experiences of people with MS of varying ages and with different levels of
disability. The aim was to find out which elements were important to participants during
the telerehabilitation programs and whether any technical difficulties occurred during
online exercises led by a physiotherapist.

2. Methods
2.1. Participants

People with multiple sclerosis (MS) who participated in any of the telerehabilitation
programs offered by our rehabilitation department (MS centre, Department of Neurology,
General University Hospital) between January 2021 and June 2024 were contacted by a
physiotherapist and invited to participate in short semi-structured interview. The inclusion
criteria thus included prior participation in the MS centre’s telerehabilitation program.
Exclusion criteria included severe neurological or cognitive impairment or any other current
serious medical condition that made communication very complicated or impossible.
All participants signed an informed consent form prior to the interview, in accordance
with the ethical considerations for research involving human participants as set forth in the
Declaration of Helsinki.
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A total of 95 people (13 men) with diagnosis of MS and a mean age of 46.5 years
were approached. During this period participants could enrol in one of the following
telerehabilitation programs: Pilates group or individual online exercise or individual
strength or balance training with physiotherapist [21,22]. Our department did not use any
specialized telerehabilitation, relying instead on common communication platforms for
online sessions.

2.2. Procedure

The short semi-structured interview (Supplementary File S1) consisted of several
open-ended questions to assess their feedback as well as a question asking them to rate
the quality of therapy on a numerical scale (from 1 (best) to 5 (worst)). The open-ended
questions explored the perceived benefits and challenges of telerehabilitation, including any
technical difficulties. We also asked whether patients missed direct in-persona contact with
the physiotherapist and, if so, in what aspects. In addition, participants were also asked
whether they would be interested in another telerehabilitation program in the future, and
possibly in what type of rehabilitation exercise they might prefer. The interview questions
had previously been pilot-tested on two patients.

Participants were also asked about their experience with remote therapy (whether
they had any other experience with online exercise prior to participation in the MS centre’s
telerehabilitation program) or any prior experience with telerehabilitation and the tech-
nology used. Participants were contacted personally during their visit to the MS centre
and their responses were orally recorded and subsequently transcribed and coded (in open
questions). To reduce potential bias, the questionnaire was administered by a therapist
other than the one who conducted their telerehabilitation sessions. The study was approved
by the ethics committee of the General University Hospital in Prague (No: 87/24 S-IV AP).

2.3. Data Analysis

Verbal responses to the open-ended questions were coded into categories to capture
the range and frequency of participants” answers. The coding was performed by the
primary author of the study. In cases of uncertainty, consultations were held with the
other authors of the paper. Respondents were not limited in the length of their answers
to open-ended questions. Based on their responses, the following code categories were
created: for perceived benefits, the categories were time savings, less fatigue, time flexibility,
and higher motivation. For perceived disadvantages, the following code categories were
used: no disadvantages, lack of a therapist, lack of motivation, lack of social contacts, and
lack of equipment. Respondents were not offered any answer options, and coding was
performed solely based on their spontaneous responses.

For statistical comparison, respondents were grouped by age (younger <50 years vs.
older >50 years) and by degree of neurological disability (participants with mild neurolog-
ical disability, EDSS 0-3 vs. those with gait limitations EDSS 3.5-6.5). The age threshold of
50 was chosen because the secondary progression phase typically begins after this age [23].
The classification of EDSS scores below 3.0 and above 3.0, according to the Kurtzke scale,
was chosen to distinguish between mild versus moderate and severe disability.

The chi-square test was used for statistical comparison of categorical data. Descriptive
statistics were used to analyse the remaining data. Statistical analyses were conducted
using IBM SPSS Statistics Version 22 (IBM Corp., Armonk, NY, USA).
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3. Results
3.1. Demographical and Clinical Characteristic of Participants

Of the 95 people contacted, responses were received from a total of 82 people
(11 men), yielding a response rate of 86%. The participants had an average age of 47 years
(SD 11 years) and ranged from mild to middle neurological disability as evaluated by
Kurtzke’s Expanded Disability Status Scale (EDSS), ranging from 0 to 8 and with a mean of
3.0. The remaining 13 participants could not be reached for interview. Most participants
had a moderate degree of neurological impairment (e.g., presence of paresis, spasticity
and impaired sensitivity, but with preserved ability to walk without support), although
individuals with lower and higher deficits were also represented (see Table 1). All study
participants are patients receiving long-term care at the MS centre of the neurological
department of a university hospital, where they are provided with comprehensive phar-
macological and rehabilitation treatment (on an outpatient basis) tailored to their medical
condition. All respondents therefore completed a telerehabilitation program led by physio-
therapists from the MS centre, which included at least 30 min of exercise twice a week for
two months. As part of this program, participants also had weekly individual telephone
or other contact with a therapist to ensure adherence. More details about specific telere-
habilitation programs are described in the authors’ previous publication [21,22]. While
participating in the telerehabilitation program, the participants did not receive any other
outpatient physiotherapy.

Table 1. Demographic characteristics of the respondents.

Neurological Disability

Age (Years) Disease Duration (Years) (EDSS Scale)
Mean (SD) Mean (SD)
Median (Range) Median (Range) Mean (SD)
8 8 Median (Range)
All respondents 47.2 (SD 11.1) 12.5 (SD 9.5) 3.4 (SD 1.6)
(n=82) 46 (min 1-max 73) 10 (min 1-max 50) 3.25 (min 0—max 8)
Younger < 50 years 39.8 (SD 6.6) 9.5 (SD 7.5) 2.9 (SD 1.6)
(n =49) 40 (min 21-max 50) 6 (min 1-max 29) 2.5 (min 0—max 8)
Older > 50 years 58.2 (SD 6.2) 17 (SD 10.3) 42 (SD 1.4)
(n=33) 58 (min 51-max 73) 16 (min 3—-max 50) 4 (min 1.5-max 6.5)
Mild disability (EDSS < 3) 42.3 (SD 10.4) 8(SD7.1) 2 (SD 0.6)

(n=41) 42 (min 21-max 69) 5 (min 1-max 35) 2 (min 0—-max 3)
MOderatiggcslssegzr;)dlsablhty 521 (SD 9.5) 17 (SD 9.3) 48(SD12)
(n= Zl) ' 51 (min 36—max 73) 18 (min 4-max 50) 4.5 (min 3.5-max 8)

EDSS—EXxtended Disability Status Scale.

3.2. Previous Experience with Online-Led Exercise

Of all respondents, 51% reported prior experience with online exercise videos (most
commonly unsupervised, random videos found on YouTube not specifically intended
for MS patients). Some participants, however, had no previous experience and were
initially very sceptical about the concept of telerehabilitation. For example: one patient
asked incredulously during the initial examination: “How can you help me remotely? I
could understand teleconsultation on managing finances, but with pain? I can’t do that!”. No
statistically significant difference in previous experience was found between younger and
older respondents (p = 0.557), nor between those with lower and higher levels of disability
(p =0.885).

https://doi.org/10.3390/sclerosis4030016


https://doi.org/10.3390/sclerosis4030016

Sclerosis 2026, 4, 16

50f13

3.3. Technology Used

Most participants used a laptop to watch exercise videos and communicate with their
therapist (n = 40, 49%). They particularly appreciated being able to better position or tilt
the screen for better visibility of the exercise. The second most common used device was a
smartphone (n = 27, 32%), followed by a desktop computer (n = 8, 10%), and a tablet (n = 4,
4%). There were no significant differences in device preference by age (p = 0.957) or level of
disability (p = 0.511).

Regarding communication platforms, respondents most often preferred using MS
Teams (n = 18, 22%), Zoom (n = 22, 26%) and WhatsApp (n = 14, 17%). Preference for com-
munication platform did not differ based on age (p = 0.305) and disability level (p = 0.177).

The vast majority of respondents reported no technical difficulties in remote commu-
nication with the therapist (70%). Among those who did experience problems, most were
able to resolve them based on the advice from the remote therapist or with the help of
family members, often during the initial setup. When comparing by age (p = 0.734) and
level of neurological disability (p = 0.114), no significant differences were found in the
incidence of technical difficulties (for details see Table 2).

Table 2. Preferred technology.

Preferred Technology for Communication Device Used for Telerehabilitation
Zoom (n = 22)
MS Teams (n = 18) Notebook (1 = 40)
WhatsApp (1 = 14) Mobile phone (1 = 27)
Facebook and YouTube (1 = 12) PC (n=8)
Google Meet (1 = 6) PC connected to TV (n = 4)
Skype (n =2) Tablet (n = 3)

No preference (n = 6)

3.4. Perceived Benefits

Most participants rated the experience with telerehabilitation very positively, with a
score of 1.5 (on a 1-5 Likert scale, where 1 represented the best and 5 the worst experience).
The most frequently mentioned benefits were the elimination of commuting to rehabilitation
centre and the flexibility of scheduling sessions.

Those with lower and higher levels of disability differed significantly in perceived
benefits (p < 0.000). Participants with lower levels of disability particularly emphasized
the time savings in commuting. In contrast, those with more severe disabilities (e.g.,
due to muscle weakness, spasticity, fatigue, etc.) also emphasized avoiding travel but
mostly for reasons of conserving energy. Several mentioned that they could exercise
more intensively because they did not have to save energy for the return journey home.
A significant difference was also found between younger and older participants (p = 0.015).
Younger participants particularly valued time savings, while older participants perceived
telerehabilitation as less physically demanding (for details see Table 3).

Table 3. Perceived benefits and disadvantages.

Perceived Benefits

Time saving (n = 42)
All respondents Less fatigue (n = 18)
(n=82) Time flexibility (n = 12)
Higher motivation (n = 10)
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Table 3. Cont.

Perceived Benefits

Younger respondents < 50 years
(n =49)

Time saving (n = 32)
Less fatigue (n =7)
Higher motivation (1 = 6)
Time flexibility (n = 4)

Older respondents > 50 years
(n=33)

Less fatigue (n = 12)
Time saving (n = 10)
Time flexibility (n =7)
Higher motivation (1 = 4)

People with lower neurological disability
(EDSS < 3)
(n=41)

Time saving (n = 27)
Time flexibility (n =7)
Higher motivation (n = 5)
Less fatigue (n = 2)

People with higher neurological disability

Less fatigue (n = 19)
Time saving (n = 15)

(E[()f? Z?E) Time flexibility (n = 4)
B Higher motivation (n = 3)
Perceived disadvantages
Lack of therapist (n = 37)
All respondents No dlsadyantages (n=18)
(n = 82) Lack of social contacts (n = 11)

Lower motivation (1 = 10)
Lack of technical equipment (1 = 6)

Younger respondents < 50 years
(n =49)

Lack of therapist (n = 25)

No perceived disadvantage (1 = 8)
Lack of social contacts (n = 6)
Lower motivation (1 = 6)
Lack of technical equipment (n = 4)

Older respondents > 50 years
(n=33)

Lack of therapist (n = 12)

No perceived disadvantage (1 = 9)
Lack of social contacts (n = 5)
Lower motivation (1 = 4)
Lack of technical equipment (1 = 2)

People with lower neurological disability
(EDSS < 3)
(n=41)

Lack of therapist (n = 21)
Lack of social contacts (n = 6)
Lower motivation (1 = 5)

No perceived disadvantage (1 = 6)
Lack of technical equipment (1 = 3)

People with higher neurological disability
(EDSS > 3.5)
(n=41)

Lack of therapist (1 = 16)

No perceived disadvantage (n = 13)
Lower motivation (1 = 5)
Lack of social contacts (n = 4)
Lack of technical equipment (1 = 3)

3.5. Perceived Limitation and Disadvantages

Respondents did not differ in perceived disadvantages by age (p = 0.677) or by disabil-
ity level (p = 0.283). All participants identified the lack of direct personal contact with a
therapist as the main limitation. This is especially because it allows manual correction of
body position and direct guidance during movement. They also noted a lack of personal
human interaction and of small talk with the therapist (for details see Table 4).
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Table 4. Perceived absence of therapist.

Perceived Absence

Manual correction (n = 36)
Touch (n =17)
Personal contact (n = 14)
Inability to see everything (n = 5)
Therapist knowledge (n = 2)

All respondents
(n="74)

Manual correction (n = 19)
Personal contact (n = 11)
Touch (n = 8)

Inability to see everything (n = 3)
Therapist knowledge (1 = 2)

Younger respondents < 50 years
(n=43)

Manual correction (n = 17)
Touch (n=9)

Older respondents > 50 years Personal contact (1 = 3)

(n=31) Inability to see everything (1 = 2)
Therapist knowledge (1 = 0)
Manual correction (n = 19)
People with lower neurological disability Personal contact (n = 9)
(EDSS < 3) Touch (n = 8)
(n=41) Inability to see everything (n = 3)
Therapist knowledge (1 = 2)
Manual correction (n = 17)
People with higher neurological disability Touch (n=9)
(EDSS > 3.5) Personal contact (n = 5)
(n=33) Inability to see everything (n = 2)

Therapist knowledge (1 = 0)

3.6. Perceived Effect of Telerehabilitation

The positive finding is that 42% of respondents consider telerehabilitation to be com-
parable to outpatient rehabilitation. A total of 39% of respondents evaluate in-person
outpatient rehabilitation physiotherapy as more effective and 7% of respondents rate telere-
habilitation as more effective. When comparing the subjective perceived effectiveness of
conventional therapy and telerehabilitation, no difference by age (p = 0.522) or disability
(p = 0.777) was found.

3.7. Further Interest in Telerchabilitation

A total of 69 respondents (84%) expressed interest in further therapy in the form
of telerehabilitation. Many indicated a preference in exercising the pelvic floor muscles,
back muscles, stretching, strengthening, or relaxation. Several respondents said that they
would appreciate a hybrid format—that is, telerehabilitation intervention combined with
an occasional personal visit to a physiotherapist. A few (n = 3) also mentioned that, due to
fatigue, they would be more comfortable with shorter therapy (less than 30 min). In terms
of interest in future telerehabilitation therapy, respondents did not differ by age (p = 0.933)
or by disability level (p = 0.779).

4. Discussion

Our study provides new insights into patients’ perspectives on the practical application
of telerehabilitation in clinical practice for individuals with multiple sclerosis in a middle
European setting. A key finding is the consistent positive ratings of telerehabilitation
by both younger relapsing remitting participants and also older patients in secondary
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progressive MS, regardless of their level of neurological disability. This contrasts with a
recent survey conducted in Turkey, where age was associated with perceived benefits of
telerehabilitation [24]. In our sample we found no such association. We also found no
significant difference in the level of satisfaction with telerehabilitation among people with
more severe levels of neurological disability. However, the difference may also be due to
the use of different questionnaires.

Our results align with an Australian qualitative study, which reported that older adults
found telerehabilitation quite well accepted and convenient, especially when they had prior
experience in using communication technologies [25]. Consistent with studies from Anglo-
Saxon countries, most participants preferred direct synchronous telerehabilitation with
video call or at least regular telephone contact. They primarily used laptops or personal
computers with a webcam for these sessions [26].

The main benefit perceived by patients was the reduced need to commute to therapy
sessions. The reasons why people with MS perceived this as a major benefit varied accord-
ing to the level of neurological impairment. Participants with lower levels of disability
highlighted time savings as a valued benefit with, several noting that they appreciated
being able to fit exercise sessions into their lunch break. Younger participants appreciated
not only the time savings but also the time flexibility. In contrast, individuals with more
severe disability, who already have impaired walking ability, appreciated the energy saving
by avoiding travel. Exercising at home allowed some to exercise more intensively as they
“did not have to save energy for the journey home”. This finding is also consistent with the
results of other studies [25].

In a previous study, low technical literacy, cognitive impairment, poor balance or
the presence of pain were identified as barriers to participation in telerehabilitation for
people with MS [27]. However, evidence from various studies shows that, with appropriate
exercise selection and careful choice of exercise positions to ensure safety, balanced training
can be successfully performed by people with MS [11,12]. A recent systematic review
confirms the positive effects of various forms of tele-exercise in the alleviation of fatigue
and depression and the improvement of quality of life, particularly its psychological
aspects [28].

Participants in our telerehabilitation programs identified the main limitation as the lack
of direct personal contact with the therapist and especially the absence of manual contact.
Other authors have also confirmed these findings [29,30]. Similarly, a study evaluating the
use of telerehabilitation among US physical and occupational therapists cited the lack of
manual contact as an important barrier—both during patient examination (especially in
muscle tonus and sensitivity assessment) and during therapy (providing manual guidance
for exercises in persons with greater disability) [31]. The absence of manual guidance
of movement may also limit therapy for people with cognitive deficits [27]. The lack of
face-to-face contact likely explains why patients in other studies prefer synchronous forms
of telerehabilitation (i.e., real-time communication between patient and therapist) [30].
Other barriers to the implementation of telerehabilitation include insufficient technical
equipment (either on the patient’s side or at the healthcare facility), and the lack of a quiet
space for providing therapy [32]. A rather surprising and comforting finding was that only
a few patients in our study reported technical difficulties during telerehabilitation. Most
issues occurred only during the initial connection and setup. In the vast majority of cases,
these were resolved with the advice of a therapist or the help of a family member (often the
patient’s children. This contrasts with previous studies, which have identified technical
difficulties as a common barrier to the implementation of telerehabilitation [27,33]).

In our survey, 42% of participants rated the telerehabilitation program as effective,
being comparable to conventional physiotherapy. Similarly, studies evaluating the per-
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ception of telerehabilitation in other different countries, such as Australia [25], United
States [30], Kuwait [34] and Brazil [29], have reported positive patient evaluations. Our
facility does not use any specialized software for telerehabilitation; instead, we relied on
common communication platforms for online sessions. Microsoft Teams and Zoom were
the participants’ most preferred platforms. This is probably due to the fact that up to 45 min
can be used for free. Their popularity is also probably linked to experience during the
COVID-19 pandemic, when these platforms were widely used in the Czech Republic for
online school lessons and other work communications. We consider the most interesting
findings to be the comparison of what respondents missed most about personal contact
with a physiotherapist (if anything). They most frequently mentioned the lack of manual
correction during exercises or the absence of a pleasant human touch. Less frequently,
they mentioned the therapist’s professional expertise or the limited ability to clearly see
how the exercise was being performed during online sessions. We find it interesting that
there was no difference in this regard between groups with lower and higher levels of
neurological disability, nor by age. These findings may be useful for future planning of
telerehabilitation interventions. Previous studies have reported that after completing a
telerehabilitation program, participants perceived an improvement in physical function
and positive effects on psychosocial health [35]. Systematic reviews have also found that
various telerehabilitation interventions for people with MS can improve certain symptoms
as effectively as conventional therapy [9,36]. Consistent with findings from international
questionnaire surveys of people with MS, our feedback suggests that the hybrid model
(i.e., partly face-to-face and partly telerehabilitation option) is the preferred approach [37].
Overall, telerehabilitation appears to be well received and in high demand among people
with MS. This contrasts with experiences of telemonitoring, which can also be followed by
people with MS in the long term. However, some patients perceive telemonitoring as an un-
welcome obligation for medical oversight of their condition, which they do for the sake of
medical research rather than as an intervention that clearly benefits their condition [38,39].

However, provision of telerehabilitation care requires not only technical skills but also
a range of other competencies and skills from rehabilitation professionals. First, therapists
must carefully consider patient’s medical conditions, which may limit their ability to
perform exercises without manual in-person guidance. Furthermore, therapists should
have a knowledge of privacy regulations (especially with regard to group forms of therapy)
and possess sufficient technical skills to assist patients with any IT-related difficulties.

In addition, creativity and good communication skills are also very important, as
establishing effective communication and building a therapeutic relationship is more
difficult when providing services remotely [40]. These skills are just as important for
therapeutic success as in face-to-face therapy—perhaps even more so, as therapists must
rely heavily on verbal communication online, given that they cannot use nonverbal cues or
rely on close observation of patient’s facial expressions [41].

Trust between patient and therapist is also very crucial, in the sense, for example, that
a patient’s recordings of their exercises should not be shared online, something which can
be a problem not only for people with limited IT literacy [33]. A potential factor that may
also make communication and interaction between therapist and patient more difficult
may be the lack of contextual cues [30].

In addition to limited technical equipment, the main obstacle to the broader adop-
tion of telerehabilitation is the lack of established institutional support and established
mechanism for health insurance reimbursement, both factors that therapists often cite
as significant obstacles [42]. We believe that this feedback can help in planning future
telerehabilitation programs.
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5. Limitations

This study has several limitations. First, participants in our study did not follow a
single standardized rehabilitation protocol. However, all participants performed active
exercises for at least 30 min twice a week, either under the direct supervision of a physical
therapist or by following recorded videos if they were unable to attend a live online exercise
session. They also had weekly personal contact with the therapist via phone or online.
Slight differences in rehabilitation protocols may have influenced their perceived benefits
and satisfaction. However, all telerehabilitation sessions used common, commercially
available communication tools and patients” own technical equipment, which should have
minimized these differences. Participants were also offered telerehabilitation in addition to
usual in-person care and always had the option to choose a classic face-to-face alternative,
so no one was forced to use the remote option.

Furthermore, no sensitive health information was transmitted during telerehabilitation
sessions. Prior to each telerehabilitation session, there was at least one initial face-to-face
meeting with their therapist, to conduct the necessary baseline examinations and obtain all
the necessary personal information from the patient. During subsequent telerehabilitation
sessions no data transfer took place apart from the usual conversation and exercise instruc-
tions. Thus, we considered the risk of information leakage to be minimized. Nevertheless,
we recognize that the use of ordinary non-medical communication platforms is not ideal.
In the future, communication via special dedicated medical software would be more appro-
priate. A possible alternative could be the loan of a communication device to the patient by
the healthcare facility.

Another limitation is that no previously published questionnaire was used to assess
participants” experiences, making it difficult to compare our results with previous other
studies. We chose instead to use a semi-structured interview to better capture the original
experience of the participants. A further limitation is that only patients who successfully
completed the telerehabilitation program were invited to provide feedback. This may have
introduced bias as we did not capture the views of those who were not satisfied with the
telerehabilitation program and did not complete it.

Although these findings are based on experience from a single institution, we believe
they offer new and interesting insights into the patients” experiences that can help in better
planning future telerehabilitation programs.

6. Conclusions

Individuals with multiple sclerosis (MS), with varying degrees of neurological disabil-
ity and across different ages, generally evaluated the telerehabilitation experience positively.
While the specific perceived benefits varied among patients (some appreciate time saving,
others time flexibility). Very few participants had minor technical difficulties. A commonly
mentioned limitation was the absence of direct personal and hands-on contact with the
therapist. Despite this, most participants expressed interest in continuing telerehabilitation
either as a standalone option or in combination with traditional in-person physiotherapy.
This feedback could help in planning future telerehabilitation programs.

Supplementary Materials: The following supporting information can be downloaded at https:
/ /www.mdpi.com/article/10.3390/sclerosis4030016/s1, Supplementary File S1: Evaluation of the
telerehabilitation experience.

Author Contributions: Conceptualization, K.N.; methodology, R.V.; software, K.N.; validation,
K.N., B.G. and R.V,; formal analysis, K.N.; investigation, B.G. and V.K.; data curation, B.G. and VK.;
writing—original draft preparation, K.N.; writing—review and editing, B.G., R.V,, VK. and EK.H,;

https://doi.org/10.3390/sclerosis4030016


https://www.mdpi.com/article/10.3390/sclerosis4030016/s1
https://www.mdpi.com/article/10.3390/sclerosis4030016/s1
https://doi.org/10.3390/sclerosis4030016

Sclerosis 2026, 4, 16 11 of 13

visualization, B.G.; supervision, E.K.H.; project administration, V.K.; funding acquisition, E.K.H. All
authors have read and agreed to the published version of the manuscript.

Funding: This study was supported by Charles University in Prague (UNCE/24/MED/018), by the
Czech Ministry of Health (project RVO-VEN64165), and by the Czech Health Research Council (AZV)
(grant NU22-04-00193). The project has also received funding from the Czech Ministry of Education—
project Cooperatio LF1, research area Neuroscience and research area Sport Sciences—Biomedical &
Rehabilitation Medicine.

Institutional Review Board Statement: The study was approved by the ethics committee of General
University Hospital in Prague (No: 87/24 S-IV AP. Approval Date: 17 October 2024).

Informed Consent Statement: Informed consent was obtained from patients before the study began.
Data Availability Statement: Data are available upon request from the corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

Rosellini, I.; Vianello, M.; Palmieri, A.; Guidoni, S.V.; Giopato, F.; Ghazaryan, A.; Fuccaro, M.; Terrin, A.; Vitaliani, R.; Rigoni, M. T,;
et al. Patient satisfaction with televisit in chronic neurologic disorders during COVID-19 pandemic. Acta Neurol. Belg. 2023, 123,
983-991. [CrossRef] [PubMed]

Flachenecker, P.; Bures, A K.; Gawlik, A.; Weiland, A.-C.; Kuld, S.; Gusowski, K.; Streber, R.; Pfeifer, K.; Tallner, A. Efficacy of an
internet-based program to promote physical activity and exercise after inpatient rehabilitation in persons with multiple sclerosis:
A randomized, single-blind, controlled study. Int. J. Environ. Res. Public Health 2020, 17, 4544. [PubMed]

Suso-Marti, L.; La Touche, R.; Herranz-Gémez, A.; Angulo-Diaz-Parrefio, S.; Paris-Alemany, A.; Cuenca-Martinez, F. Effectiveness
of telerehabilitation in physical therapist practice: An umbrella and mapping review with meta—meta-analysis. Phys. Ther. 2021,
101, pzab075. [CrossRef] [PubMed]

Subedi, N.; Rawstorn, J.C.; Gao, L.; Koorts, H.; Maddison, R. Implementation of telerehabilitation interventions for the self-
management of cardiovascular disease: Systematic review. JMIR Mhealth Uhealth 2020, 8, €17957. [CrossRef] [PubMed]
Duruturk, N. Telerehabilitation intervention for type 2 diabetes. World J. Diabetes 2020, 11, 218-226. [CrossRef] [PubMed]
Turolla, A.; Rossettini, G.; Viceconti, A.; Palese, A.; Geri, T. Musculoskeletal physical therapy during the COVID-19 pandemic:
Is telerehabilitation the answer? Phys. Ther. 2020, 100, 1260-1264. [CrossRef] [PubMed]

Agostini, M.; Moja, L.; Banzi, R.; Pistotti, V.; Tonin, P.; Venneri, A.; Turolla, A. Telerehabilitation and recovery of motor function:
A systematic review and meta-analysis. ]. Telemed. Telecare 2015, 21, 202-213. [CrossRef] [PubMed]

Yeroushalmi, S.; Maloni, H.; Costello, K.; Wallin, M.T. Telemedicine and multiple sclerosis: A comprehensive literature review.
J. Telemed. Telecare 2020, 26, 400—413. [CrossRef] [PubMed]

Di Tella, S.; Pagliari, C.; Blasi, V.; Mendozzi, L.; Rovaris, M.; Baglio, F. Integrated telerehabilitation approach in multiple sclerosis:
A systematic review and meta-analysis. ]. Telemed. Telecare 2020, 26, 385-399. [PubMed]

Conroy, S.S.; Zhan, M.; Culpepper, W.J.; Royal, W.; Wallin, M.T. Self-directed exercise in multiple sclerosis: Evaluation of a home
automated tele-management system. J. Telemed. Telecare 2018, 24, 410-419. [CrossRef] [PubMed]

Frevel, D.; Maurer, M. Internet-based home training is capable to improve balance in multiple sclerosis: A randomized controlled
trial. Eur. J. Phys. Rehabil. Med. 2015, 51, 23-30. [PubMed]

Jeong, 1.C.; Karpatkin, H.; Finkelstein, J. Physical Telerehabilitation Improves Quality of Life in Patients with Multiple Sclerosis.
Stud. Health Technol. Inform. 2021, 284, 384-388. [CrossRef] [PubMed]

Ehling, R.; Seebacher, B.; Harsanyi, A.; Ganzbiller, N.; Papez, S.; Haider, B.; Hoertenhuber, D.; Kranz, G.; Tarasiewicz, R.; Spatt, J.;
et al. Successful long-term management of spasticity in people with multiple sclerosis using a software application: Results from
a randomized, controlled, multicenter study. Eur. ]. Neurol. 2022, 29, 1697-1707. [CrossRef] [PubMed]

Prosperini, L.; Fortuna, D.; Gianni, C.; Leonardi, L.; Marchetti, M.R.; Pozzilli, C. Home-based balance training using the Wii
balance board: A randomized, crossover pilot study in multiple sclerosis. Neurorehabil. Neural Repair 2013, 27, 516-525. [CrossRef]
[PubMed]

Gandolfi, M.; Munari, D.; Geroin, C.; Gajofatto, A.; Benedetti, M.D.; Midiri, A.; Carla, F; Picelli, A.; Waldner, A.; Smania, N.
Sensory integration balance training in patients with multiple sclerosis: A randomized, controlled trial. Mult. Scler. J. 2015, 21,
1453-1462. [CrossRef]

Sebastiao, E.; McAuley, E.; Shigematsu, R.; Adamson, B.C.; Bollaert, R.E.; Motl, R W. Home-based, square-stepping exercise
program among older adults with multiple sclerosis: Results of a feasibility randomized controlled study. Contemp. Clin. Trials
2018, 73, 136-144. [CrossRef] [PubMed]

https://doi.org/10.3390/sclerosis4030016


https://doi.org/10.1007/s13760-023-02173-6
https://www.ncbi.nlm.nih.gov/pubmed/36635442
https://www.ncbi.nlm.nih.gov/pubmed/32599767
https://doi.org/10.1093/ptj/pzab075
https://www.ncbi.nlm.nih.gov/pubmed/33611598
https://doi.org/10.2196/17957
https://www.ncbi.nlm.nih.gov/pubmed/33245286
https://doi.org/10.4239/wjd.v11.i6.218
https://www.ncbi.nlm.nih.gov/pubmed/32547696
https://doi.org/10.1093/ptj/pzaa093
https://www.ncbi.nlm.nih.gov/pubmed/32386218
https://doi.org/10.1177/1357633X15572201
https://www.ncbi.nlm.nih.gov/pubmed/25712109
https://doi.org/10.1177/1357633X19840097
https://www.ncbi.nlm.nih.gov/pubmed/31042118
https://www.ncbi.nlm.nih.gov/pubmed/31132909
https://doi.org/10.1177/1357633X17702757
https://www.ncbi.nlm.nih.gov/pubmed/28441894
https://www.ncbi.nlm.nih.gov/pubmed/24755773
https://doi.org/10.3233/SHTI210752
https://www.ncbi.nlm.nih.gov/pubmed/34920553
https://doi.org/10.1111/ene.15271
https://www.ncbi.nlm.nih.gov/pubmed/35122365
https://doi.org/10.1177/1545968313478484
https://www.ncbi.nlm.nih.gov/pubmed/23478168
https://doi.org/10.1177/1352458514562438
https://doi.org/10.1016/j.cct.2018.09.008
https://www.ncbi.nlm.nih.gov/pubmed/30243811
https://doi.org/10.3390/sclerosis4030016

Sclerosis 2026, 4, 16 12 of 13

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Hoang, P.; Schoene, D.; Gandevia, S.; Smith, S.; Lord, S.R. Effects of a home-based step training programme on balance, stepping,
cognition and functional performance in people with multiple sclerosis—A randomized controlled trial. Mult. Scler. 2016, 22,
94-103. [CrossRef] [PubMed]

Yavas, I.; Emuk, Y.; Kahraman, T. Pelvic floor muscle training on urinary incontinence and sexual function in people with multiple
sclerosis: A systematic review. Mult. Scler. Relat. Disord. 2022, 58, 103538. [CrossRef] [PubMed]

Fleming, K.M.; Coote, S.B.; Herring, M.P. Home-based Pilates for symptoms of anxiety, depression and fatigue among persons
with multiple sclerosis: An 8-week randomized controlled trial. Mult. Scler. 2021, 27, 2267-2279. [CrossRef] [PubMed]
Kahraman, T.; Savci, S.; Ozdogar, A.T.; Gedik, Z.; Idiman, E. Physical, cognitive and psychosocial effects of telerehabilitation-based
motor imagery training in people with multiple sclerosis: A randomized controlled pilot trial. J. Telemed. Telecare 2020, 26, 251-260.
[CrossRef] [PubMed]

Knapova, V.; Grosserova, B.; Vetrovska, R.; Uher, T.; Novotna, K. Effect of individual physiotherapy and telerehabilitation on back
pain and quality of life in people with multiple sclerosis with mild and moderate disability. Mult. Scler. Relat. Disord. 2025, 94,
106258. [CrossRef] [PubMed]

Vetrovska, R.; Prochazkova, R.; Havrdova, E.K.; Novotna, K. On-line pilates program as an alternative to conventional rehabilita-
tion therapy for people with multiple sclerosis, pilot study. J. Bodyw. Mov. Ther. 2024, 40, 689—-694. [CrossRef] [PubMed]

Koch, M.; Kingwell, E.; Rieckmann, P,; Tremlett, H.; UBC MS Clinic Neurologists. The natural history of secondary progressive
multiple sclerosis. J. Neurol. Neurosurg. Psychiatry 2010, 81, 1039-1043. [PubMed]

Ozden, F; Ozkeskin, M.; Ekici, E.; Tumtiirk, I.; Ekmekci, O.; Yiiceyar, N. Opinions, satisfaction and expectations of individuals
with multiple sclerosis about telerehabilitation services. Clin. Neurol. Neurosurg. 2024, 237, 108162. [CrossRef] [PubMed]
Shulver, W.; Killington, M.; Morris, C.; Crotty, M. “Well, if the kids can do it, I can do it": Older rehabilitation patients’ experiences
of telerehabilitation. Health Expect. 2017, 20, 120-129. [PubMed]

Stephenson, A.; Howes, S.; Murphy, PJ.; Deutsch, J.E.; Stokes, M.; Pedlow, K.; McDonough, S.M. Factors influencing the delivery
of telerehabilitation for stroke: A systematic review. PLoS ONE 2022, 17, €0265828. [CrossRef] [PubMed]

Gopal, A.; Bonanno, V.; Block, VJ.; Bove, RM. Accessibility to telerehabilitation services for people with multiple sclerosis:
Analysis of barriers and limitations. Int. . MS Care 2022, 24, 260-265. [CrossRef] [PubMed]

Najafi, P.; Motl, R W.; Moghadasi, M. Tele-exercise in multiple sclerosis: Systematic review and meta-analysis of effects on fatigue,
depression, and overall health. Mult. Scler. Relat. Disord. 2025, 93, 106225. [CrossRef] [PubMed]

Fernandes, L.G.; Oliveira, R.F,; Barros, PM.; Fagundes, ER.; Soares, R.].; Saragiotto, B.T. Physical therapists and public perceptions
of telerehabilitation: An online open survey on acceptability, preferences, and needs. Braz. . Phys. Ther. 2022, 26, 100464.
[CrossRef] [PubMed]

Saaei, F,; Klappa, S.G. Rethinking telerehabilitation: Attitudes of physical therapists and patients. J. Patient Exp. 2021, §,
23743735211034335. [CrossRef] [PubMed]

Nguyen, G.; King, K,; Stirling, L. Telerehabilitation use and experiences in occupational and physical therapy through the early
stages of the COVID-19 pandemic. PLoS ONE 2023, 18, €0291605. [CrossRef] [PubMed]

Giesbrecht, E.; Major, M.E.; Fricke, M.; Wener, P; van Egmond, M.; Aarden, ].J.; Brown, C.L.; Pol, M.; van der Schaaf, M.
Telerehabilitation delivery in Canada and the Netherlands: Results of a survey study. JMIR Rehabil. Assist. Technol. 2023, 10,
e45448. [CrossRef] [PubMed]

Rabanifar, N.; Hoseini, M.A.; Abdi, K. Exploring Barriers to Implementing Telerehabilitation from experiences of managers,
policymakers, and providers of rehabilitation services in Iran: A Qualitative Study. Med. |. Islam. Repub. Iran 2022, 36, 157.
[CrossRef] [PubMed]

Buabbas, A.].; Albahrouh, S.E.; Alrowayeh, H.N.; Alshawaf, H. Telerehabilitation during the COVID-19 pandemic: Patients and
physical therapists” experiences. Med. Princ. Pract. 2022, 31, 156-164. [CrossRef] [PubMed]

Wilroy, ].D.; Kim, Y.; Lai, B.; Ivankova, N.; Herbey, I; Sinha, T.; Rimmer, ].H. How do people with physical /mobility disabilities
benefit from a telehealth exercise program? A qualitative analysis. Front. Rehabil. Sci. 2022, 3, 932470. [CrossRef] [PubMed]
Seron, P.; Oliveros, M.-].; Gutierrez-Arias, R.; Fuentes-Aspe, R.; Torres-Castro, R.C.; Merino-Osorio, C.; Nahuelhual, P.; Inostroza,
J.; Jalil, Y; Solano, R.; et al. Effectiveness of telerehabilitation in physical therapy: A rapid overview. Phys. Ther. 2021, 101, pzab053.
[CrossRef] [PubMed]

Moumdjian, L.; Smedal, T.; Arntzen, E.C.; van der Linden, M.L.; Learmonth, Y.; Pedulla, L.; Tacchino, A.; Novotna, K.; Kalron, A ;
Yazgan, Y.Z.; et al. Impact of the COVID-19 pandemic on physical activity and associated technology use in persons with multiple
sclerosis: An international RIMS-SIG mobility survey study. Arch. Phys. Med. Rehabil. 2022, 103, 2009-2015. [CrossRef] [PubMed]
Wendrich, K.; Krabbenborg, L. Negotiating with digital self-monitoring: A qualitative study on how patients with multiple
sclerosis use and experience digital self-monitoring within a scientific study. Health 2024, 28, 333-351. [PubMed]

Midaglia, L.; Mulero, P.; Montalban, X.; Graves, J.; Hauser, S.L.; Julian, L.; Baker, M.; Schadrack, J.; Gossens, C.; Scotland, A.; et al.
Adherence and satisfaction of smartphone-and smartwatch-based remote active testing and passive monitoring in people with
multiple sclerosis: Nonrandomized interventional feasibility study. J. Med. Internet Res. 2019, 21, €14863. [PubMed]

https://doi.org/10.3390/sclerosis4030016


https://doi.org/10.1177/1352458515579442
https://www.ncbi.nlm.nih.gov/pubmed/25921035
https://doi.org/10.1016/j.msard.2022.103538
https://www.ncbi.nlm.nih.gov/pubmed/35066277
https://doi.org/10.1177/13524585211009216
https://www.ncbi.nlm.nih.gov/pubmed/33870785
https://doi.org/10.1177/1357633X18822355
https://www.ncbi.nlm.nih.gov/pubmed/30744491
https://doi.org/10.1016/j.msard.2025.106258
https://www.ncbi.nlm.nih.gov/pubmed/39864319
https://doi.org/10.1016/j.jbmt.2024.03.050
https://www.ncbi.nlm.nih.gov/pubmed/39593665
https://www.ncbi.nlm.nih.gov/pubmed/20639385
https://doi.org/10.1016/j.clineuro.2024.108162
https://www.ncbi.nlm.nih.gov/pubmed/38325037
https://www.ncbi.nlm.nih.gov/pubmed/26890025
https://doi.org/10.1371/journal.pone.0265828
https://www.ncbi.nlm.nih.gov/pubmed/35544471
https://doi.org/10.7224/1537-2073.2022-002
https://www.ncbi.nlm.nih.gov/pubmed/36545648
https://doi.org/10.1016/j.msard.2024.106225
https://www.ncbi.nlm.nih.gov/pubmed/39709696
https://doi.org/10.1016/j.bjpt.2022.100464
https://www.ncbi.nlm.nih.gov/pubmed/36410257
https://doi.org/10.1177/23743735211034335
https://www.ncbi.nlm.nih.gov/pubmed/34377773
https://doi.org/10.1371/journal.pone.0291605
https://www.ncbi.nlm.nih.gov/pubmed/38096187
https://doi.org/10.2196/45448
https://www.ncbi.nlm.nih.gov/pubmed/36806194
https://doi.org/10.47176/mjiri.36.157
https://www.ncbi.nlm.nih.gov/pubmed/36660003
https://doi.org/10.1159/000523775
https://www.ncbi.nlm.nih.gov/pubmed/35203079
https://doi.org/10.3389/fresc.2022.932470
https://www.ncbi.nlm.nih.gov/pubmed/36189049
https://doi.org/10.1093/ptj/pzab053
https://www.ncbi.nlm.nih.gov/pubmed/33561280
https://doi.org/10.1016/j.apmr.2022.06.001
https://www.ncbi.nlm.nih.gov/pubmed/35760106
https://www.ncbi.nlm.nih.gov/pubmed/37198747
https://www.ncbi.nlm.nih.gov/pubmed/31471961
https://doi.org/10.3390/sclerosis4030016

Sclerosis 2026, 4, 16 13 of 13

40. Stark, A.L.; Krayter, S.; Dockweiler, C. Competencies required by patients and health professionals regarding telerehabilitation:
A scoping review. Digit. Health 2023, 9, 20552076231218841. [CrossRef] [PubMed]

41. Seebacher, B.; Geimer, C.; Neu, J.; Schwarz, M.; Diermayr, G. Identifying central elements of the therapeutic alliance in the setting
of telerehabilitation: A qualitative study. PLoS ONE 2024, 19, €0299909. [CrossRef] [PubMed]

42. Cho, H-M.; Kim, H,; Jang, J.; Cha, S.; Chang, WK ; Jung, B.-K ; Park, D.-S,; Jee, S.; Ko, S.-H.; Shin, J.-H.; et al. Attitude toward
telerehabilitation among physical and occupational therapists in Korea: A brief descriptive report. Brain Neurorehabilit. 2023,
16, e8. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/sclerosis4030016


https://doi.org/10.1177/20552076231218841
https://www.ncbi.nlm.nih.gov/pubmed/38107985
https://doi.org/10.1371/journal.pone.0299909
https://www.ncbi.nlm.nih.gov/pubmed/38457374
https://doi.org/10.12786/bn.2023.16.e8
https://doi.org/10.3390/sclerosis4030016

	Introduction 
	Methods 
	Participants 
	Procedure 
	Data Analysis 

	Results 
	Demographical and Clinical Characteristic of Participants 
	Previous Experience with Online-Led Exercise 
	Technology Used 
	Perceived Benefits 
	Perceived Limitation and Disadvantages 
	Perceived Effect of Telerehabilitation 
	Further Interest in Telerehabilitation 

	Discussion 
	Limitations 
	Conclusions 
	References

