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Introduction

Cartilage damage to the knee joint is currently
one of the most common musculoskeletal disorders in
industrialized countries [1], [2], mainly due to the aging
of the population and the increasing proportion of people
who are overweight [3]. It is estimated that cartilage

Abstract

BACKGROUND: As older adults increasingly use mobile devices and high-speed internet, telerehabilitation has
become a potential model for improving the clinical management of individuals with knee osteoarthritis (KOA).
AIM: The main objective is to determine the perception of telerehabilitation programs by patients and physiotherapists.

METHODS: In the systematic literature review, search terms such as KOA, perception, satisfaction, telerehabilitation,
and physiotherapy were used in the PubMed (N = 18), MEDLINE (N = 36), SCOPUS (N = 145), and PEDro (N = 0)
databases in October 2023. Only original articles written in English and published during the past 10 years were
included in the search. After screening according to the inclusion and exclusion criteria, 16 articles were included in
the systematic review.

RESULTS: Online resources were used to provide interventions for KOA patients, including websites, mobile apps,
phone calls, text messaging, social media, videoconferencing, and dedicated multi-technology systems. Overall,
KOA patients used telerehabilitation very differently in terms of the type and application of this technology. Studies
suggest that telerehabilitation is seen as a cost- and time-saver, characterized by anonymity, accessibility, and
flexibility. Both physiotherapists and KOA patients expressed positive attitudes towards telerehabilitation, while
patients expressed concerns about the lack of personal interaction with physiotherapists and the need for technical
support, privacy, and security. Physiotherapists additionally expressed a lack of technical and communication skills,
as well as financial concerns.

CONCLUSION: Numerous studies have shown that KOA patients and physiotherapists have a positive attitude
toward telerehabilitation. In addition to the technology-based exercise program, self-directed telerehabilitation should
include patient monitoring, biofeedback, or person-specific motivational messages.

clinical environment and in research [8]. KOA, due to its
increasing prevalence and associated morbidity, places
a significant economic burden on health-care systems
and patients, both in terms of direct costs, such as
diagnostic tests, outpatient Vvisits, hospitalization,
medications, surgery and rehabilitation, and indirect
costs, such as lost productivity due to work absenteeism,
early retirement, and increased disability benefits [9].
The impact on healthcare is usually surgical, as total

defects of the knee joint have a prevalence of 10-12%
in the general population [1], [2]. The incidence of
asymptomatic and symptomatic full-thickness cartilage
injuries is higher in athletes, with an observed incidence
of 36—-59% [3], [4]. The prevalence of osteoarthritis (OA)
or arthrosis of the knee, ranging from mild chondrosis to
severe joint disease, is very high, occurring in 60-70%
of adults aged 65 years and older [5], [6], [7].

Knee osteoarthritis (KOA) represents a
significant burden for both the individual patient and
society. OA is a progressive, degenerative disease of
the joints that mainly affects the elderly population. It
primarily affects the articular cartilage and often leads
to joint pain and functional limitations. Among all the
joints, the knee is one of the most affected, which is
why KOA receives significant attention both in the

knee arthroplasty (TKA) is a commonly recommended
procedure for advanced knee OA, with numbers
increasing annually [10]. Rehabilitation and post-
operative care, as rehabilitation after TKA is essential to
restore joint function, are incurring costs both in inpatient
settings and for extended outpatient therapies [11]. The
consequences for patients are physical, as patients
with KOA often suffer from pain, stiffness, swelling, and
restricted range of motion, which can lead to limited
mobility and reduced physical function; psychological,
due to chronic pain and functional limitations, with
patients often reporting symptoms such as depression,
anxiety and reduced self-efficacy; and quality-of-
life-related, as KOA has been shown to significantly
reduce patients’ quality of life, which includes aspects
such as daily activities, social interaction, and sleep
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quality [12]. Therefore, scientists urge greater focus
on early KOA, that is, a stage when symptoms are
mild and manageable, while cartilage changes are still
mild. At this stage, the degenerative processes are
just beginning, and with timely treatment, the cartilage
retains some of its regenerative capacity, which is
permanently lost in moderate and severe KOA [13].

A 2021 systematic review of existing studies on
the quality of care for patients with KOA found that only
one in three KOA patients receive treatment options
that include an evidence-based effective intervention
according to OA research society international with
the following key elements: (1) Dry physiotherapy
(strengthening, cardio, balance, neuromuscular, and
mental/physical exercises), (2) patient education,
(3) self-management of symptoms in the form of
lifestyle changes, for example, increasing physical
activity, independent exercise and weight control,
and (4) nutritional counseling for overweight or obese
individuals [14]. Studies show that most patients
referred to an orthopedic surgeon had not previously
received adequate conservative treatment [15].

The prevailing modern lifestyle, characterized
by alack of time and heavy use of the internet and mobile
devices by school-aged and working individuals [16],
demonstrates the need for remote physiotherapy or
telerehabilitation. Numerous studies have attempted to
determine the benefits of telerehabilitation programs for
KOA patients and to solve the problem of accessibility
to physiotherapy [17]. Many systematic reviews have
been conducted, concluding that there is some evidence
of the effectiveness of telerehabilitation programs that
may improve pain, particularly in patients with chronic
pain [18], [19], [20], [21], but not physical function in
patients with KOA [21]. Latif-Zade et al. [22] found
that there were no statistically significant differences
between telerehabilitation and inpatient rehabilitation,
with their results showing an overall reduction in pain
in both groups from baseline to the end of the study,
as the clinical effectiveness of each intervention
depended on the exercise protocol itself rather than
the method of delivery. Thus, this review suggests that
the efficacy of telerehabilitation in improving Western
Ontario and McMaster Universities Osteoarthritis
Index score parameters in patients with KOA is like
that of inpatient rehabilitation interventions [22]. The
meta-analysis on the effectiveness of telemedicine
exercise interventions on pain, physical function,
and quality of life in patients with KOA showed that
telemedicine exercise interventions were an effective
strategy for the management of KOA during the
COVID-19 epidemic, that they were significantly better
than usual care in reducing knee pain and improving
physical function, and that they were able to match the
effects of traditional face-to-face exercise treatment.
Although duration and mode of administration have
been associated with the effect of the intervention, in
practice, patient preference and acceptability need

to be considered. Regarding quality of life, this study
found an insignificant effect [23]. However, a previous
review showed that the technology-assisted exercise
program can produce small but statistically significant
improvements in quality of life in KOA patients [24]. Use
of remote exercise programs based on data collection,
visualization, and communication between the patient
and health-care professional will improve patients’
access to therapies [25], as patients in Slovenia and in
other comparable health-care systems have significant
problems with access to physiotherapists in the public
health-care system [26].

A narrative review of the use of digital health
technologies shows that while the number of studies is
limited, it suggests that digital healthcare can be cost-
effective for these populations, especially when travel
costs are considered. Although patients with KOA and
clinicians were positive about digital health, concerns
were raised by patients and clinicians about privacy
and security, as well as concerns about logistics and
training. All digital interventions that included cognitive
behavioral therapy or similar psychological treatments
were reported to result in significant improvements in
KOA patients compared to no treatment or traditional
treatments. Overall, technologies that were combined
and included communication with clinicians as well as
biofeedback or patient monitoring showed favorable
outcomes [27].

Given the difficulty of enrolling and retaining
KOA patients in self-management programs, it is
important to examine patients’ and physiotherapists’
perceptions of telerehabilitation programs, as
knowledge of their perceptions may improve
participation and retention, and thus health outcomes
[26]. As there are few studies addressing the views of
patients and physiotherapists on telerehabilitation for
KOA patients, this study aimed to fill this research gap.
By systematically reviewing existing studies on patients’
and physiotherapists’ perceptions of telerehabilitation
programs, we aimed to gain new insights that may
be helpful in the implementation of telerehabilitation
programs. Therefore, the main objective is to determine
the perception of telerehabilitation programs by patients
and physiotherapists.

Methods

This systematic review of literature was
conducted in accordance with the preferred reporting
items for systematic review and meta-analysis (PRISMA)
guidelines [25]. Four databases, including PubMed,
MEDLINE, SCOPUS, and PEDro, were searched from
01 October to 01 November 2023. The keywords used
for the search at all 4 time points were: KOA, perception,
satisfaction, telerehabilitation, and physiotherapy. The
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National Library of Medicine PubMed showed us 18
hits based on the restriction criteria when the keywords
were entered. The MEDLINE bibliographic database
gave 36 hits when we entered the restriction criteria.
The literature search in the SCOPUS database gave us
154 results when we entered the restriction criteria. The
PEDro database gave us no hits.

The inclusion criteria were (1) original studies
published in the English language, (2) studies published
in the past 10 years, and (3) technologies used for
the rehabilitation of KOA. Studies that investigated
the use of technology for diagnosis, decision aid,
informed consent, or movement assessments were
excluded from this review. Furthermore, duplicates,
conference abstracts, protocol papers, and previously
published reviews, including systematic reviews,
were excluded from the study. One of the researchers
(PK) initially screened the titles of the studies in the
search results against the inclusion and exclusion
criteria, removing studies that were not relevant to
the review. The remaining studies were reviewed by a
researcher (KE) who read the abstracts of each study
to determine whether they should be included in the
review. For the included studies, one of the authors
(PK) extracted pertinent information as applicable,
including objective, design, intervention characteristics,
outcomes and findings, and limitations. We screened
for internal validity, equal treatment of patients aside
from the allocated intervention, and unbiased practices
based on the 2005 Oxford standard [28]. In cases of
disagreements regarding the texts used, a discussion
and consultation were held with the leader of the project.

The study is part of the project “Usefulness,
efficacy, and satisfaction with a web-based integrated
clinical pathway for patients with knee cartilage damage
with emphasis on an online exercise program,” funded
by the Slovenian Agency for Research and Innovation
and Artros.

According to PRISMA's guidelines, a total
of 208 articles (PubMed — 18, MEDLINE - 36,

Initial search (n = 208)
Pub Med (n = 18)
MEDLINE (n = 36)
SCOPUS (n = 154)

PEDro (n =0)

Excluded duplicates studies
(n=20)

Articles screened
(n =188)

Excluded articles, because they
did not address our topic (n = 169)

Full-text articles assessed
for eligiblity (n =27)

Number of articles eligible
for final analysis (n = 16)

Figure 1: Flow diagram of the search process

SCOPUS - 154, and PEDro — 0) were found. Twenty
duplicates were removed, leaving 188 articles. After
initial screening, 169 articles were excluded as they did
not address our topic (the article did not address the
population of patients with KOA at all). Subsequently,
the remaining 27 studies were screened according to
our inclusion and exclusion criteria. The remaining 16
articles were critically appraised and included in our
systematic review (Figure 1).

Results

As indicated in Table 1, the first paper on the
topic analyzed was published by Brooks et al. [29], in
which they analyzed the use of an online therapeutic
exercise information center based on an 8-week
program. The study showed that the online program was
feasible and effective in improving clinical outcomes in
patients with mild or moderate KOA. Another paper
by Pearson et al. [30] investigated how an online
version of the program can improve the physical and
psychosocial well-being of patients with KOA. They
found that older people use the internet as a source
of health information but have concerns about the
safe use and quality of the information. Users need a
credible website that provides customized information,
support, follow-up, and feedback. Ackerman et al. [31]
investigated the usefulness and accessibility of different
ways of providing education and support in relation
to KOA, and Hinman et al. [32] included patients and
physiotherapists in a qualitative study. Patients received
advice on exercises and support from a physiotherapist
through Skype. Both patients and physiotherapists
expressed a mostly positive attitude toward the use of
Skype as a service model for physiotherapy-supported
exercise management in moderate KOA. Lawford
et al. [33] investigated the perception of remote
exercise performance in patients with hip and/or knee
OA. The study showed that patients’ perceptions of
telerehabilitation were predominantly positive, but they
were concerned about the lack of physical contact with
the therapist.

In a web-based survey of Australian
physiotherapists, Lawford et al. [34] concluded that
they agree that telerehabilitation offers time-saving
and privacy benefits for KOA patients. They considered
video-based care to be more advantageous than
services provided by telephone. In a survey by
Zheng et al. [35], sixteen patients and three clinics
were interviewed about mobile health (mHealth)
technologies. Patients preferred single-touch user
interfaces over multi-touch or slider user interfaces and
a vertical arrangement of questions over a horizontal
one. Lawford et al. [36] interviewed 20 patients who
had received exercise advice and support from a
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Table 1: Opinion (perception and satisfaction) regarding telerehabilitation in people with KOA

Study Design E-intervention Sample size Comparator or comparators (Primary) outcome findings
Description Sample size
Brooks et al., RCT, Web-based 8-week TR 52 patients with mild/ N/A N/A Participants found a high degree of
2014 [29] satisfaction moderate KOA, 25 satisfaction with the programme
survey years and older, USA
Pearson et al., Postal survey Web-based ESCAPE-pain 200 patients (survey),  6-week educational 13 patients Older people use the internet as a
2016 [30] and focus group program 11 patients (focus and exercise source of health information but have
interviews with group), UK programme concerns about safe use and quality
TR of information, and require a credible
website with personalized information,
support, monitoring, and feedback
Ackerman et al., Survey Explore the usefulness and 147 young patients, N/A N/A Social media was perceived as least
2017 [31] accessibility of different delivery ~ Australia useful and least accessible
modes of disease-related
education and support, as
perceived by younger people
with KOA
Hinman et al., Qualitative with  Received exercise advice and 12 patients, 8 physical N/A N/A Patients and physical therapists
2017 [32] RCT support from physiotherapist therapists, Australia expressed mostly a positive perception
over Skype (n = 8) of using Skype as a service delivery
model for physical-therapist—
supervised exercise management of
moderate KOA
Lawford et al., Survey with Investigate the perceptions of 330 patients aged 245 N/A N/A Participants hold mostly positive
2017 [33] patients people with hip and/or knee OA  years, Australia perceptions of telerehabilitation with
about the remote delivery of concern about the lack of physical
exercise therapy by a physical contact with the therapist
therapist
Lawford et al., Survey with Investigate physical therapists’ 217 physical therapists, N/A N/A Telephone is less acceptable than
2017 [34] physiotherapists perceptions of, and willingness  Australia videoconferencing; Lack of visual cues;
to use, telephone- and internet- Requires training
mediated service models for
exercise therapy for people with
knee and/or hip OA
Zheng et al., Qualitative Mobile app 16 patients, three N/A N/A Patients preferred easy-tap user
2017 [35] study with RCT clinicians, USA interfaces to multitap or slider methods,
and vertical question layout to
horizontal orientation
Lawford et al., Qualitative Received exercise advice and 20 patients, Australia N/A N/A Positive perception and experiences
2018 [36] study with RCT  support from physiotherapist via — convenience and accessibility with
telephone desired visual contacts (including a
videoconferencing call or in-person visit)
Barber et al., Qualitative Mobile health application four family physicians,  N/A N/A While patients were supportive of
2019 [37] study with RCT five patients, Canada the app, physicians were sceptical
of its use and focused more on
accountability and patient resources
Cronstrém et al., Qualitative 6-week website-based 19 patients, Sweden N/A N/A Good perception: Easy access,
2019 [38] study with RCT  programme with support from exercising at one’s own convenience,
physical therapist flexible options, daily follow-up, and
support by a physical therapist
Hinman et al., RCT Telephone-delivered exercise 88 patients, Australia Telephone-delivered 87 patients High satisfaction rates with the
2019 [39] advice vs. existing service (6 exercise advice telephone-delivered exercise
and 12 months) and support by intervention
physiotherapist
Lawford et al., Qualitative Telephone-delivered care eight physiotherapists, N/A eight physiotherapists, More acceptable after first-hand
2019 [40] study with RCT Australia Australia experience;
Telephone is less acceptable than
videoconferencing; Requires training
Aily et al., Feasibility 12-week TR exercise 13 patients (aged 12-week TR exercise ~ N/A Telerehabilitation was well accepted by
2020 [41] study, pre-post 40-50 years), middle-aged and elderly patients: good
intervention 16 patients (aged > 70 overall adherence, satisfaction, and
years), acceptability
Brazil
Nelligan et al., Qualitative 24-week eHealth intervention 16 patients, Australia N/A N/A Mostly positive experiences with and
2020 [42] study with RCT  (website, SMS) attitudes towards the emphasis on the
importance of human relationships in
the context of the eHealth intervention
Ally et al., RCT Experimental group, 14 weeks 50 patients (aged 250  Control group received 50 patients (aged = 50) Both groups reported good perceptions
2023 [43] of circuit training delivered via years), Brazil the same face-to-face of their intervention
telerehabilitation training programme
Tore et al., RCT Compare effects of TR programme 24 patients with mild/ Home-based exercise 24 patients with mild/ The level of satisfaction with the
2023 [44] (8 weeks) with the presence of moderate KOA, Turkey programme moderate KOA treatment of the telerehabilitation group

physiotherapists vs. physiotherapy
through a brochure

was statistically significantly higher
than of the control group

RCT: Randomised control trial, TR: Telerehabilitation, N/A: Not applicable, KOA: Knee osteoarthritis.

physiotherapist over the telephone about their views.
Patients reported positive perceptions and experiences
(including a video conference call or face-to-face visit).
In a qualitative study, Barber et al. [37] sought the
opinions of physicians and patients about the mobile
health app. Patients were supportive of the app, while
physicians were sceptical of its use and focused more
on accountability and resources for patients.

In a qualitative study by Cronstroem et al. [38]
on a 6-week online program with physiotherapy
support, it was found that it was easily accessible,
that people could exercise at their convenience, and
that there were flexible options, daily monitoring, and
physiotherapy support. On the other hand, a study
by Hinman et al. [39] investigated the satisfaction of
KOA patients who received telephone physiotherapy
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advice on exercise, with high levels of satisfaction with
telephone training. Lawford et al. [40] investigated
the perceptions of physiotherapists before and after
telephone exercise counseling for patients with KOA.
Although the physiotherapists were initially sceptical
about the effectiveness of telephone service models
for patients with KOA, their opinion changed. After
some experience, they realized that the telephone
was less acceptable than video conferencing and
that training was required. In the 12-week training
program in the study by Aily et al. [41], middle-aged
and elderly KOA patients received individualized
instructions on exercise therapy, along with a booklet
and videos. Participants also received six motivational
telephone calls. Telerehabilitation was recognized
as effective. Nelligan et al. [42] investigated the
views and experiences of patients with KOA based
on a 24-week e-health intervention. They found
predominantly positive experiences and attitudes
during the intervention. Aily et al. [43] compared the
effects of telerehabilitation in the experimental and
control groups. Both groups of patients reported a
good perception of the intervention. They found that
the results of telerehabilitation were not worse than
those of conventional rehabilitation. Tore et al. [44]
found that at an 8-week follow-up of telerehabilitation,
the satisfaction rate was higher in the telerehabilitation
group than in the control group, who received
physiotherapy through a booklet.

A systematic review of the literature shows that
the studies used different methodological approaches
to measure opinions on telerehabilitation in people with
KOA. Most studies were quantitative and determined
opinions with a survey [29], [30], [31], [33], [34];
some studies conducted in-depth interviews with
patients [30], [36], [38] and with physiotherapists [40];
and some combined a quantitative survey and qualitative
in-depth or focus group interviews [29], [30], [32], [36],
[37], [38], [39], [42]. The studies that measured opinions
on telerehabilitation in people with KOA used different
methods. Only 11 out of 16 used a control trial [29], [32],
[35], [36], [37], [38], [39], [40], [42], [43], [44]; others did
notinclude a control group [29], [31], [33], [34], [35], [36],
[37], [38], [40], [42]. In some studies, only KOA patients
[29], [30], [31], [33], [34], physiotherapists [34], [35],
[40], or family physicians [37] were interviewed, or only
interviews with physiotherapists were conducted [40].

Overall, the results of the studies analyzed
show that most participants in all studies expressed good
perceptions, positive experiences, and satisfaction.
In their initial study, Lawford et al. [33] explored the
perceptions of Australian KOA patients regarding
telerehabilitation models for exercise prescribed by
physiotherapists, finding that most of them viewed
telerehabilitation through telephone or video over the
internet positively, acknowledging the benefits of ease
of use and time savings. However, there was uncertainty
about receiving care without physical contact with the

therapist, which may affect patients’ perceptions of
the effectiveness of care through telerehabilitation.
Using in-depth interviews with Australian participants
aged 45 years and older with moderate knee pain, the
same authors [36] confirmed that telerehabilitation was
initially met with scepticism, with many participants
criticizing the lack of visual or physical contact with the
therapist. However, they emphasized that telephonic
physiotherapy was convenient and efficient, allowing
them to consult the physiotherapist from home or work,
as well as when traveling or on holiday. Participants
also commented that the home-based consultation
enabled them to better integrate it into their daily lives.
This was confirmed by a study by Brooks et al. [29] who
evaluated a questionnaire with 52 patients from the USA
and found that participants were very satisfied with the
program. Patients reported a very positive evaluation
of the RCT, with 94% stating that the website was easy
to use and 90% describing the exercise animations as
particularly helpful.

In most randomized control trial studies,
participants in a telerehabilitation program were found
to be similarly satisfied to participants in physiotherapy
programs delivered in person. Using a questionnaire,
Tore et al. [44] found that the level of satisfaction with
the 8-week treatment was even statistically significantly
higher in the telerehabilitation group than in the control
group that received physiotherapy through a brochure.
Similarly, in the recent Brazilian study [43] involving a
relatively younger population under 50 years of age,
which measured adherence and acceptance, both
groups expressed good perceptions, that is, they
accepted the protocol well, would recommend it to
others, and the experimental group was even slightly
more satisfied with the telerehabilitation protocol.

Some differences can be observed regarding
the age of patients. For example, Pearson [30]
emphasized that older people use the internet as a
source of health information but have concerns about
safe use and quality of information. However, the
research was carried out 10 years ago.

The studies analyzed were based on
interventions delivered by a range of communication and
information technologies, most commonly web-based
programs [29], [30], [38], [42]; multi-technology
systems [41], [43]; videoconferencing through Zoom [44]
or Skype [32] and telephone [36], [39], [40]; mobile
applications [35], [37]; and social media [31].

Studies using simultaneous or real-time
videoconferencing, such as Skype or Zoom, highlight
the sense of personal and undivided attention of
telerehabilitation. In in-depth interviews with 12 patients
and eight physiotherapists, Hinman et al. [32] found
overwhelmingly positive perceptions of the use
of Skype as a service model for physiotherapist-
supervised exercise management in moderate-to-
severe KOA, highlighting the convenience and sense
of personal, undivided attention, as well as the sense
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of empowerment for self-management. Both groups
of participants preferred real-time videoconferencing
to the telephone, but pointed out that the need for
technical support and lack of experience can lead to low
confidence and reduced interest. The physiotherapists
warned of discomfort due to the lack of physical contact.

Studies of website programs [29], [30], [38], [42]
found moderate-to-high satisfaction, with particular
emphasis on benefits such as cost and time savings,
anonymity, accessibility, and flexibility; they were
similarly preferred to in-person visits for appointments.
Higher uptake among patients with support from a
physiotherapist, monitoring of progress, accessing
information, receiving feedback from physiotherapists,
and sharing with peers. Patients preferred real
avatars to animations, a native accent to a non-native
accent, and wanted more contextual and culturally
specific information. Pearson et al. [30], combining
a quantitative survey and focus group interviews,
concluded that users need a credible website that
provides personalized information, support, monitoring,
and feedback. They found that effective web-based
behavior-change programs need to include behavior-
change techniques that challenge people’s false health
beliefs about the harmful effects of physical activity on
joint pain by including several steps. First, people need
to be convinced of the consequences of bad health
behaviors (inactivity) and good behaviors (activity).
Then, they need clear, unambiguous information and
instructions about what they should and should not
do, as well as demonstrations of how to do certain
exercises, how often, and what to expect. Knowing
why and how to exercise helps to develop strong “goal
setting”. Unfortunately, good intentions are often not
translated into action. To close this “intention gap”,
people need to create “action plans” (specifying what
behaviors they want to do, where, when, and how) and
“coping plans” that raise awareness of their personal
strengths, weaknesses, and situations that might
affect their behavior, and prepare a coping strategy to
overcome these obstacles. Behavior change is also
facilitated by people self-monitoring their behavior and
comparing it to what is expected of them (their level
of physical activity compared to what they should be
doing), which includes factors such as goal setting,
feedback, and support for performance and progress.
Although information is usually provided in web-based
behavior-change programs, it is more difficult to include
methods to help people change their intentions, such
as goal setting, action plans, interactive feedback,
and support, which are therefore not included in many
web-based programs.

Studies analyzing patient and physiotherapist
perceptions of mobile applications for telerehabilitation
programs found that patients preferred single-tap user
interfaces over multitap or slider methods, and a vertical
question layout over a horizontal orientation [35].
Barber et al. [37] found that patient participants

expressed that KOA was seriously affecting their lives
and lifestyles, and they wanted their knee pain to be
considered as important as other health problems. In
contrast, primary care physicians uniformly considered
KOA to be a relatively minor health problem, although
they viewed it as a painful condition that often limited
patients’ activities. Consequently, they did not consider
KOA to be a condition that should be treated proactively
and aggressively. The discrepancy between primary
care physicians’ and patients’ concepts of KOA
and its treatment also extended to the use of a self-
management app. While patients were in favor of the
mobile app, primary care physicians were sceptical
about its use and focused more on patient accountability
and resources.

Ackerman et al. [31] examined patients’
perceptions of the use of various technologies with
regard to the usefulness and accessibility of different
delivery modes of disease-related education and
support as perceived by younger people with KOA.
They found that web-based programs were useful, but
that social media was perceived as least useful and
least accessible.

In addition to the patient’s perspective, some
studies focused on the physiotherapist’s perspective.
For example, in a quantitative survey of 217 Australian
physiotherapists, Lawford et al. [34] found that
physiotherapists believe that telerehabilitation offers
timesaving and privacy benefits for individuals with
KOA, and that they view video care more positively
than services delivered by telephone. However, most
dislike the lack of physical contact in both service
models. In another study, Lawford et al. [40] also
conducted a descriptive qualitative study embedded
in a randomized controlled trial including all eight
physiotherapists involved in the study. The authors
found that before the intervention was delivered, the
physiotherapists felt that the telephone should only
be used for follow-up and not as a primary form of
care. After the intervention was implemented, they felt
that telephone care was convenient and cost-saving
for patients, provided more opportunity for patient
education, and facilitated access to services, but that
the lack of visual and physical contact with patients
was problematic. The focus on communication allowed
for more personalized conversations with patients and
changed patients’ expectations of care away from
manual therapies and toward self-management. Many
implementation considerations were made, including
the need for physiotherapist training in communication
skills, written resources for patients to supplement
telephone conversations, and careful consideration of
how to schedule telephone consultations during the
usual face-to-face consultations in the clinic.

Thus, the literature review found that both
patients and physiotherapists viewed telerehabilitation
positively, with accessibility, practicality, individual
attention, privacy, and cost savings highlighted. Other
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positive aspects of the program included progress
reports, feedback, self-monitoring, and improved patient-
provider relationships [29], [30], [31], [32], [33], [34], [35],
[36], [37], [38], [39], [40], [41], [42], [43], [44]. In addition,
telephone-based therapies were considered valuable
and acceptable for physiotherapists’ undivided attention
and communication [32], [33], [40]. Nevertheless, some
patients requested videoconferencing or other forms
of visual monitoring [36]. Similarly, physiotherapists
as health-care providers preferred video-based
interventions to telephone-based ones [40]. Patients
also expressed concerns about the lack of face-to-
face interaction with physiotherapists and the need
for technical support, privacy, and security [30], [33],
[35], [37], [38], [39], [40], [42]. Implementation of
telerehabilitation, lack of technical and communication
skills, and loss of income were among the additional
issues raised by physiotherapists [36], [37], [39].

Discussion

Measuring patients’ and physiotherapists’
views on telerehabilitation is crucial for developing
more effective, efficient, and user-friendly rehabilitation
methods that are better tailored to the needs of patients
and therapists [27]. Patient education, exercise
programs (self-directed, remotely monitored, or
directly supervised by a physiotherapist), and physical
activity have been used in telerehabilitation for KOA
patients. Various forms of telerehabilitation have been
used for these purposes, including websites, phone
conversations, text messages, mobile apps (with or
without activity monitors that provide visible feedback),
real-time videoconferencing, and multi-technology
systems that integrate multiple technologies into their
intervention. Typically, these technologies were used
to supplement or replace face-to-face clinical care. For
digital interventions, it was common practice to combine
various technologies (e.g., wearable sensors with
websites and activity tracking with mobile apps) to take
advantage of their respective capabilities. In general,
there was wide variation in the types of telerehabilitation
that were studied for KOA patients.

While KOA patients generally accepted the
varioustechnologiesusedinthesestudies(e.g.,websites,
phones, mobile apps, videoconferencing, and multi-
technology systems), some participants in telephone-
based interventions expressed a need for visual contact
with their physical therapists [32], [33], [40]. The results
show that interventions employing multiple technologies
and strategies to involve the participants — for example,
using asmartphone app for activity monitoring, telephone
coaching, and motivational messaging — may hold more
promise than those that merely rely on one modality, like
a website or text messaging. Blended therapies, which

incorporate telerehabilitation strategies to supplement
in-person care, may offer advantages comparable to
those of in-person care for physical therapists treating
individuals with KOA. To fully comprehend the potential
of blended interventions, more research comparing
blended, digital, and in-person care is necessary.

The review shows that telerehabilitation holds
great promise for the future medical care of KOA
patients. It could benefit from selecting content from
reliable websites and treatment recommendations or
co-creating educational materials with KOA patients
to improve the readability and quality of the program.
Telerehabilitation information should be reviewed by
authorized physiotherapists before being given to
patients. Future research should consider current patient
and physiotherapist preference data when developing
and implementing telerehabilitation strategies for
physical activity and exercise interventions. As user
engagement and adherence remain problematic in
this population, offering clinical and technological
support — e.g., asynchronous communication with a
physiotherapist — as well as technological support —
e.g., phone calls and an intuitive user interface — could
be helpful.

A systematic review of the literature shows
that there are only few studies based on randomized
control ftrials. Furthermore, there is a lack of
studies comparing different methods of delivering
interventions with different technologies. Future
research should be based on randomized control
trials that use different intervention methods and
allow the evaluation of telerehabilitation and face-to-
face programs, as well as different information and
communication technologies, as randomized control
trials minimize bias and allow a clear comparison
between different intervention methods by randomly
assigning participants to different treatment
groups [45]. Future research should incorporate
differentinformation and communication technologies,
as by integrating these technologies into randomized
control trials, researchers can evaluate how different
tools contribute to the effectiveness of rehabilitation
programs [27]. It should also include diverse patient
populations with different age groups, genders,
ethnicities, and types of disabilities or conditions
to ensure that the results are generalizable and
applicable to a wide range of individuals. It should also
include longitudinal studies, as long-term follow-up
studies are needed to assess the sustainability and
long-term impact of rehabilitation methods [46].
We also found that interdisciplinary collaboration
is important, as partnerships between health-care
professionals, technicians, and researchers from
different fields can improve the design, conduct, and
analysis of randomized control trials [47].

The results of this review should be interpreted
with some restrictions in mind. Our evaluation did not
include other applications of telerehabilitation, such as
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informed consent, diagnosis, and data collection, as it
focused on research examining KOA telerehabilitation.

Conclusion

A systematic review of the literature on the
perception of telerehabilitation programs by patients and
physiotherapists shows that telerehabilitation is seen
as a cost and time-saver, characterized by anonymity,
accessibility, and flexibility. Both physiotherapists and
KOA patients expressed positive attitudes toward
telerehabilitation, while patients expressed concerns
aboutthelack of personalinteraction with physiotherapists
and the need for technical support, privacy, and security.
Physiotherapists also expressed a lack of technical and
communication skills as well as financial concerns.

The study also shows that there are few
studies based on randomized control trials. There is
also a lack of studies comparing different methods of
delivering interventions using different technologies.
The future of telerehabilitation research should focus
on well-designed randomized control trials that critically
evaluate both telerehabilitation and traditional face-to-
face programs. The inclusion of different information
and communication technologies and ensuring
diverse, inclusive participant groups are fundamental
to this research. This approach will make an important
contribution to the further development of rehabilitation
procedures and patient care strategies.
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