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Abstract
Introduction: Musculoskeletal-related chronic pain is one of
themost disabling in the world, with knee osteoarthrosis (OA)
being one of the main causes of functional limitation and
chronic pain among people over 45 years of age. In view of
this, the expansion of telehealth services, including tele-
rehabilitation, allows less restricted access to health services,
reducing expenses and saving time. Purpose: The aim of the
study was to verify the barriers to the implementation of
telerehabilitation in the treatment of chronic musculoskeletal
diseases compared to face-to-face rehabilitation. Data
Source: The data were obtained from PubMed, Scopus, the
Virtual Health Library (VHL), Cochrane, and the Web of Sci-
ence databases. Methods: This systematic review followed
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines to answer the PICOT question,
“What are the barriers to implementing a telerehabilitation
program for older people with knee osteoarthritis?”. The risk

of bias was analyzed using the Review Manager program
(RevMan). A search for articles was conducted and included
only randomized clinical trials with older people with knee
OA, selected by two blinded authors, according to inclusion
and exclusion criteria, without publication time restriction, in
the PROSPERO registry CRD42022316488. Results: The bar-
riers to telerehabilitation have been overcome with the di-
versification of means of communication, the various possible
ways of monitoring these patients from a distance, and the
scheduling of face-to-face assessments and reassessments.
The results presented in this review indicate that the barriers
to implementing treatment protocols have been overcome,
leading to clinical results which showed that there were no
differences between the telerehabilitation and face-to-face
groups for the clinical condition investigated. Conclusion: The
barriers to telerehabilitation, which were more related to
Internet access, telecommunication devices, personal rela-
tionships, and adequate monitoring of the exercise protocol,
were overcome by diversifying the means of communication
and delivering the exercise protocol for the implementation
of telerehabilitation.
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Quais são as barreiras à telerreabilitação no
tratamento das doenças músculoesqueléticas?

Palavras Chave
Doença degenerativa · Fisioterapia · Telemedicina ·
Reabilitação

Resumo
Introdução: A dor crônica relacionada à muscu-
loesquelética é uma das mais incapacitantes do
mundo, sendo a osteoartrose (OA) do joelho uma das
principais causas de limitação funcional e dor crônica
entre pessoas com mais de 45 anos de idade. Diante
disso, a expansão dos serviços de telessaúde, incluindo
a telerreabilitação, permite um acesso menos restrito
aos serviços de saúde, reduzindo despesas e econo-
mizando tempo. Objetivo: Verificar as barreiras à im-
plementação da telerreabilitação no tratamento de
doenças musculoesqueléticas crônicas em comparação
com a reabilitação presencial. Fonte: PubMed, Scopus,
Biblioteca Virtual em Saúde (BVS), Cochrane e Web of
Science. Métodos: Esta revisão sistemática seguiu as
diretrizes do PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) para re-
sponder à pergunta do PICOT, "Quais são as barreiras
para a implementação de um programa de tele-
reabilitação para idosos com osteoartrite do joelho?". O
risco de viés foi analisado utilizando o programa Re-
view Manager (RevMan). Foi realizada uma busca de
artigos que incluiu apenas ensaios clínicos random-
izados com idosos com osteoartrite do joelho, sele-
cionados por dois autores cegos, de acordo com os
critérios de inclusão e exclusão, sem restrição de tempo
de publicação, no CRD42022316488 de registro
PROSPERO. Resultados e Discussão: As barreiras à
telerreabilitação foram ultrapassadas com a diversifi-
cação dos meios de comunicação, as várias formas
possíveis de acompanhamento à distância destes
doentes e o agendamento de avaliações e reavaliações
presenciais. Os resultados apresentados nesta revisão
indicam que as barreiras à implementação de proto-
colos de tratamento foram superadas, levando a re-
sultados clínicos que mostraram que não houve di-
ferenças entre os grupos de telerreabilitação e pre-
sencial para a condição clínica investigada. Conclusão:
As barreiras à telerreabilitação, mais relacionadas ao
acesso à Internet, dispositivos de telecomunicações,
relações pessoais e monitoramento adequado do

protocolo de exercício, foram superadas com a di-
versificação dos meios de comunicação e a entrega do
protocolo de exercício para a implementação da
telerreabilitação.

© 2023 The Author(s). Published by S. Karger AG, Basel

on behalf of NOVA National School of Public Health

Introduction

Pain is defined by the International Association for the
Study of Pain (IASP) as “an unpleasant experience that
may or may not be linked to actual tissue damage”. In the
case of chronic pain, the currently most accepted defi-
nition refers to pain that lasts longer than the expected
time for tissue healing, that is, more than 3 months. The
most common causes for the onset of chronic pain in the
musculoskeletal system, which generates severe disabil-
ities, are osteoarthritis (OA) and back and neck pain. Best
clinical practices recommend self-management strategies
for this type of patient, including pain education and
exercises with the patient’s active participation in a
lifestyle change, always encouraging shared decision-
making between physicians and therapists [1].

Notably, conservative care administered in a clinical
setting is expensive, and ongoing monitoring is often
unfeasible. In this sense, telehealth is a promising option
to deliver self-management strategies, using related
technologies and services to enable synchronous or
asynchronous interactions between healthcare profes-
sionals and patients. Telehealth interventions add im-
portant value to chronic pain management and treatment
programs as they overcome geographic barriers between
patients and physicians [2].

One of the most affected segments with the highest
prevalence of chronic musculoskeletal pain is the knee
joint. OA is one of the main causes of chronic knee pain,
considered a public health problem in people over
45 years old, affecting approximately 10% of men and
18% of women over 60 years old due to muscle weakness
[3]. Without immediate action, the increasing prevalence
of OA becomes an unsolved challenge for health systems
and society worldwide [3–5].

However, conventional delivery of rehabilitation with
exercises requires patients to participate actively and face-
to-face in clinics, which involves a commitment of time,
motivation, and financial cost. Another option is the
practice of supervised exercises, which requires patients to
perform exercises with access to limited resources, which
can lead to low adherence and/or clinical evolution [5].
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In face of these difficulties, in recent years, telehealth
has gained prominence in the field of health rehabilita-
tion. The term “telerehabilitation” has been widely used
and is defined as “the provision of rehabilitation services
through communication and information technologies.”
For the World Health Organization (WHO), telehealth
means the provision of healthcare-related services in
cases where distance is a critical factor, expanding as-
sistance and coverage [6].

This initiative allows the development of actions to
support care, health, and continuing education in health
areas. In the case of speech therapy, for example, the
practice of telehealth is considered the exercise of the
profession through the use of communication and in-
formation technologies, with which health services such
as teleconsultation, second opinion, telecounseling, tel-
ediagnosis, telemonitoring, and tele-education can be
provided [7].

Telerehabilitation follow-up may overcome one of the
barriers to face-to-face treatment in clinics and offices,
which includes financial and transportation difficulties, as
well as access to professionals, which ends up generating
low adherence to treatment [8]. Telerehabilitation has
become a relevant modality, in which the barriers to
accessing information technology and remote connection
have been overcome with the diversification of ways of
delivering content to patients, with the use of smart-
phones for videoconferencing being one of the preferred
ways to provide services to people outside the rehabili-
tation clinics [8–10].

The decision between the two rehabilitation options
can be based on patient and healthcare professional
preference, which is associated with high patient satis-
faction due to reduced transportation and treatment
expenses, in addition to time saving. This approach may
empower patients to take a proactive role during treat-
ment and to self-manage chronic pain symptoms [4,
11, 12].

The literature investigating the use of telerehabilitation
for the control of chronic musculoskeletal conditions
continues to grow. A clinical trial evaluated the effec-
tiveness of telerehabilitation services compared to daily
face-to-face physical therapy sessions and demonstrated
there is no difference in effectiveness, at least in terms of
short-term results [13]. Clinically, telerehabilitation
within physical therapy encompasses a range of reha-
bilitation services, including assessment, monitoring,
prevention, intervention, supervision, education, con-
sultation, and counseling. In addition, professionals can
still monitor exercise parameters and provide necessary
changes or progressions of therapy [14].

The Internet as an efficient means is an option to
deliver health content remotely administered by the
physical therapist, as it allows educational material to
be accessed online by people with chronic pain, such as
knee OA. This combination of treatments is in line with
the biopsychosocial approach to managing chronic
diseases, and technology support increases the acces-
sibility and attractiveness of exercise programs to treat
knee OA [15].

This systematic review was justified by the little
scientific production on this subject to date. Thus, the
purpose was to verify the barriers to the im-
plementation of telerehabilitation in the treatment of
chronic musculoskeletal diseases compared to face-to-
face rehabilitation.

Methods

This review has been registered with the International
Prospective Register of Systematic Reviews (PROSPERO) under
No. CRD42022316488. The PRISMA guidelines [16] were
applied to the PICO question (Population, Intervention,
Comparison, Result), and the purpose was to verify the barriers
to the implementation of telerehabilitation in the treatment of
chronic musculoskeletal diseases compared to face-to-face re-
habilitation, as follows: the population was composed of older
people with knee OA; the intervention was telerehabilitation;
the comparison was face-to-face rehabilitation; and the primary
outcome was physical function assessed with the WOMAC
score (Western Ontario and McMaster Universities Osteoar-
thritis Index).

The electronic databases searched on March 1, 2022, were
Pubmed, Scopus, Virtual Health Library (VHL), Cochrane, and
Web of Science. The search was expanded by reviewing the ref-
erences to the studies included to identify other relevant publi-
cations. The strategy was not limited to publication time, and there
was no language restriction.

The search strategies followed the descriptors in health sciences
(DeCS/MeSH), with the following terms in English: (“Osteoar-
thritis” OR “Knee joint” OR “Patellofemoral Syndrome” OR
“Patellofemoral Pain Syndrome” OR “Anterior Knee Pain”) AND
(“Physiotherapy” OR “Physical Therapy Specialty” OR “Physio-
therapy Specialty” OR “Specialty Physical Therapy” OR “Specialty
Physiotherapy” OR “Physical Therapy” OR “Physical activity”)
AND (“Telemedicine” OR “Telehealth” OR “Telerehabilitation”
OR “Tele rehabilitation” OR “Tele-rehabilitation” OR “Virtual
Rehabilitation” OR “Virtual Rehabilitations” OR “e-Health”).

Inclusion and Exclusion Criteria
As inclusion criteria, randomized clinical trials (RCTs) were

selected that underwent treatment of knee OA, patellofemoral
pain, telemedicine, telerehabilitation, telehealth, and e-health
using intervention protocols based on physical exercises for the
treatment of OA with a control group, telemedicine, and face-to-
face care, following the principles of clinical assessment and re-
assessment through questionnaires and/or clinical tests. Articles
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from systematic reviews, published RCT protocols, pre- or post-
operative knee or hip protocols, telemedicine interventions in
areas other than physical rehabilitation and physical therapy,
studies with athletes and young populations, or drug interventions
were excluded.

Data Extraction
Two blinded authors (J.B.F. and A.A.V.) used a standardized

form to independently extract data on study characteristics, such
as details of the telerehabilitation exercise programs compared to
face-to-face rehabilitation and statistical data. The results obtained
included physical function, barriers, and facilitators of the inter-
vention protocols for telerehabilitation and face-to-face rehabili-
tation, where an attempt was made to identify the data collection
tools used in the control and intervention groups.

The articles were exported to an electronic data sheet and
grouped by search platform with the following data: title, authors,
year of publication, journal, abstract, and keywords. Individually,
the two authors analyzed the eligibility of each article according to
the inclusion and exclusion criteria already described. After the
analysis, discrepancies were verified, and, by consensus, the au-
thors excluded the studies that did not meet the eligibility criteria.
These selected articles were again analyzed through the reading of
the full scientific text and classified according to the objectives of
this systematic review, following the research question. In case of
discrepancy between reviewers (J.B.F. and A.A.V.), a third blinded
author (W.Q.B.) would intervene.

Analysis of the Risk of Bias
For the analysis of the risk of bias in the articles selected, the

Review Manager program (RevMan) was used and, as a source of
information, the Cochrane Manual for the Development of Sys-
tematic Intervention Reviews, version 5.1.0 (Cochrane Hand-
book), which is a two-part tool containing seven domains, namely:
random sequence generation, allocation concealment, blinding of
participants and professionals, blinding of outcome evaluators,
incomplete outcomes, reports of selective outcomes, and other
sources of bias. The first part is the description of what was re-
ported in the study being evaluated, with sufficient details for a
judgment to be made based on this information. The second part is
the judgment of the risk of bias for each domain analyzed, which
can be classified into three categories: low risk of bias, high risk of
bias, and uncertain risk of bias. The random sequence generation,
allocation concealment, and report of selective outcome domains
should be considered in one single judgment for each study. As for
the blinding of participants and professionals, blinding of outcome
evaluators, and incomplete outcomes domains, two or more
judgments can be used, as judgments usually need to be made
separately for different outcomes or the same outcome at different
times [17].

Analysis of the Quality of Evidence
The quality of evidence for the primary outcome of each study

was evaluated using the GRADE (Grading of Recommendations
Assessment, Development, and Evaluation) approach. For each
outcome, the quality of evidence was downgraded by 1 high-
quality level for each serious issue found in the risk of bias, in-
consistency, indirection, imprecision, and publication bias
domains [18].

Results

After applying all criteria, thirteen articles (n: 2616)
were selected for this systematic review (shown in Fig. 1).
According to PRISMA guidelines, 599 articles were
found: PubMed (n: 171), Scopus (n:127), VHL (n: 104),
Cochrane (n: 69), Web of Science (n: 128); and three
other articles referenced in the studies and identified in
the search were included in this review. The filter to
remove duplicate articles was applied, which reduced the
total to 311 articles.

Subsequently, 69 articles were excluded from the re-
view conducted by humans due to inconsistencies such
as, for example, title or abstract outside the scope of this
review. A total of 227 articles were excluded for not
meeting the inclusion criteria, as well as three other ar-
ticles that were study protocols for a randomized con-
trolled trial and that, therefore, did not present results
and data.

Risk of Bias
The results of the risk of bias assessment are shown in

Figures 2 and 3. For the analysis of the risk of bias, the
Review Manager program (RevMan) was used and, as a
source of information, the Cochrane Manual for the
Development of Systematic Intervention Reviews, version
5.1.0 (Cochrane Handbook) [19].

According to the judgment of the authors of this re-
view, only one (7.7%) of the studies [20] had a high risk of
bias for all items evaluated due to a lack of control data.
Details of random sequence generation were not reported
in two (15.24%) studies [21, 22]. It was unclear whether
allocation concealment was adequate in three studies
(23.1%) [21–23].

No or partial blinding of participants and healthcare
professionals was identified in 13 (100%) studies, and it
was unclear whether outcome evaluators were blinded in
three (23.1%) studies [21, 24]. Reports and other sources
of bias were not identified in any of the 13 studies selected
for this review.

Characterization
The characteristics of the 13 studies are summarized in

Table 1. All RCTs implemented technology-supported
exercise programs compared to face-to-face care for
patients with knee OA for a variable period (6 weeks–12
months). During the protocol period, participants in the
intervention group were encouraged to exercise, on av-
erage, three times a week. In the control groups, par-
ticipants received face-to-face physical therapy associated
with educational materials for OA management.
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Fig. 1. Flowchart of the study selection
process. This chart provides information on
the number of studies identified, included,
and excluded throughout the phases of the
systematic review following the PRISMA
2020 guidelines [16].

Fig. 2. Risk of bias graph: review authors’ judgments on each risk of bias item presented as percentages across all included studies.

Barriers to Telerehabilitation in
Musculoskeletal Diseases

Port J Public Health 2024;42:33–42
DOI: 10.1159/000534762

37

D
ow

nloaded from
 http://karger.com

/pjp/article-pdf/42/1/33/4218087/000534762.pdf by guest on 18 April 2024

https://doi.org/10.1159/000534762


Physical Function
Improving functional conditions is the goal of reha-

bilitation for patients with knee OA. In nine of the
thirteen RCTs [8, 12, 20, 21, 24–28], the most used score
to assess physical function comparatively between groups
was theWOMAC score (Western Ontario and McMaster
Universities Osteoarthritis Index). This questionnaire
consists of 24 items, divided into three subscales: pain (5
items), joint stiffness (2 items), and physical function (17
items). The total score ranges from 0 to 96 following a
Likert scale, with higher scores indicating worse symp-
toms. The minimum clinically important difference
(MCID) for WOMAC should be 16 points [19]. Two
other studies [11, 23] used the KOOS (Knee Disability
and Osteoarthritis Outcome Score), which is a self-
administered questionnaire to assess the patient’s func-
tional status in relation to knee issues on a 5-point Likert
scale. One study [22] used the IKHOAM (Ibadan Knee/
Hip Osteoarthritis Outcome Measure), which is an in-
strument to evaluate the effectiveness of therapeutic in-
terventions in individuals with knee OA, for the as-
sessment of the primary outcome. One study [10] used
the WHOQoL (World Health Organization Quality of
Life), which has four domains: physical, psychological,
social, and environmental, with positive scores; that is,
higher scores indicate better quality of life.

The results obtained in eight (62.5%) of the 13 RCTs
included in this systematic review, regarding the primary

outcome, when using the total WOMAC or its fractions,
demonstrate that in all of them, there was a MCID
(Table 2). None of the thirteen studies indicated harm to
patients when undergoing physical therapy and/or health
education through follow-up means such as the Internet,
telephone, electronic messages, leaflets, videos, or ap-
plications, which characterize telerehabilitation care.

The analysis of this systematic review focused on the
barriers found in the rehabilitation process, both via tele-
rehabilitation and face-to-face, as shown in Table 3. In the
telerehabilitation modality, the most mentioned barriers
were Internet access and availability, adequate telecom-
munication devices, adequate monitoring of the rehabili-
tation program, difficulty in building the therapist/patient
relationship, and high rates of program dropout. In the face-
to-face modality, barriers to the implementation of therapy
were also found, with emphasis on physical distance and
treatment costs, travel time and travel cost, difficulty in
accessing specialized professionals, especially in geograph-
ically more distant areas, non-adherence to therapy, or drop
out due to difficult access.

Discussion

Getting patient involvement in telehealth interven-
tions becomes essential to achieve positive results, but it
can be extremely challenging due to various cultural,

Fig. 3. Risk of bias summary: review authors’ judgments about each risk of bias item for each included study.
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social, and economic barriers [29]. This systematic review
analyzed 13 RCTs regarding the effects on the physical
function of patients with knee OA, in the short and
medium term, less than 3 months (46.2%), and from 3 to
6 months of intervention (46.2%), through technology-
supported exercise programs compared to face-to-
face care.

According to the description of the results of this
review, these programs were shown to be related to
significant and clinically important improvements in
physical function. The benefits of therapeutic exercise
for people with knee OA are well established, with
similar efficacy to analgesics and non-steroidal anti-
inflammatory drugs but with fewer side effects and
fewer risks than joint replacement surgery [30]. Less

sedentary people with knee OA have better physical
function, regardless of time spent in moderate or
vigorous physical activity [5, 19, 27].

The positive effects observed in telerehabilitation may
be due to technological tools that provide more access to
health resources make participants aware of the impor-
tance of health and exercise management, promote daily
physical activity and exercise adherence, and may lead to
better health-related results [27, 31]. The diversification
of technology means for delivering exercises was a
characteristic found in this review, which certainly fa-
cilitates the access and use of this resource, with the
Internet/WEB being the most used means, corresponding
to 40%. Approximately 250 million individuals suffer
from OA worldwide, and the knee is the most affected
joint, with an incidence of 16–17% in a population aged
between 50 and 75 years [32]. These data justifies the
search for the telerehabilitation intervention model
proposed by the studies included in this review to fa-
cilitate the access of this population to treatment aimed at
controlling the predisposing factors to the pathology [30,
33]. The mean age of the population affected by knee OA
found in this review was 61 years old, which is in line with
the literature [34].

The comparison between exercise protocols supported
by technology and face-to-face physical therapy dem-
onstrated that both bring benefits to patients with OA,
which was confirmed by the results of the average
WOMAC score used in the assessment of the primary
outcome in 69.5% of the studies included in this review.
We know that the MCID considered is 16% and was
reached by eight studies, two of which [19, 28] obtained
the best percentage results for both groups. These two
studies have in common the protocol time until the
primary outcome, which was 3–6 months, and the
technology used to deliver the protocol, which was the
telephone together with the Internet/WEB, due to the
ease of access and use by users.

The means for the delivery of rehabilitation observed
in the 13 clinical studies included in this systematic re-
view indicate that there are barriers that may affect the
result of the patient’s rehabilitation. For face-to-face
rehabilitation, the main barriers mentioned were travel
costs and travel distance, access to specialized profes-
sionals and clinics, and the difficulty in adhering to
therapy. These barriers could be more easily overcome
with greater coverage of health services, especially in
more remote locations. The barriers to telerehabilitation
are usually related to accessing the Internet and tele-
communication devices, building personal relationships,
and properly monitoring the exercise protocol. According

Table 1. Characterization of the 13 RCTs included in this
systematic review

Year of publication, n (%)
Before 2010 1 (7.7) [24]
2010–2015 2 (15.4) [10, 22]
2016–2020 10 (76.9) [8, 11, 12, 20, 21, 23, 25–28]

Region where the RCT took place, n (%)
North America 1 (7.7) [27]
Europe 3 (23.1) [11, 23, 24]
Asia 3 (23.1) [8, 12, 20]
South America 1 (7.7) [25]
Oceania 3 (23.1) [21, 26, 28]
Africa 2 (15.4) [10, 22]

Sample size
Median (range) 168 (20–350)

Sample age, years
Mean (range) 61 (54–68)

Duration of Intervention, n (%)
<3 months 6 (46.2) [8, 10, 12, 20, 22, 24]
3–6 months 6 (46.2) [21, 23, 25–28]
>6 months 1 (7.7) [11]

Technology used to support delivery of exercise programs,
n (%)
Telephone 5 (33.5) [8, 12, 25, 26, 28]
Cellular 2 (13.5) [10, 22]
Internet/WEB 6 (40) [11, 21, 23–25, 27]
Computer/video 2 (13.5) [20, 25]

Primary outcome, n (%)
WOMAC 9 (69.5) [8, 12, 20, 21, 24–28]
HOOS/KOOS 2 (15.5) [11, 23]
IKHOAM 1 (7.7) [22]
WHOQeL 1 (7.7) [10]

WOMAC, Western Ontario e McMaster Universities Oste-
oarthritis Index; HOOS/KOOS, Hip Disability and Osteoar-
thritis Outcome Score/Knee Disability and Osteoarthritis
Outcome Score; IKHOAM, Ibadan Knee/Hip Osteoarthritis
Outcome Measure; WHOQol, World Health Organization
Quality of Life.
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to the literature, the diversification of the means of
communication for the delivery of the rehabilitation
protocol and the various possible ways of monitoring
these patients at a distance, such as, for example, therapy
sessions carried out synchronously and the scheduling of
face-to-face assessments and reassessments to help build
the therapist/patient relationship, are mechanisms that
facilitate and remove barriers to this therapeutic
modality.

The results presented in this review indicate that the
barriers to the implementation of treatment protocols
were overcome, leading to clinical results that demon-
strated that there were no differences between the tele-
rehabilitation and face-to-face rehabilitation groups for
the clinical condition investigated in this review.

Limitations
Any systematic review of the literature is inherently

limited by the number and quality of studies included
in the review, and this research is no exception. In
general, the literature on the use of telerehabilitation
and the reach of this modality requires greater
methodological rigor and conceptual focus. Additional
research is needed to maintain greater standardization
of the data collected and instruments used, with
stratification of randomization for more homogeneous
groups, more robust samples, and standardized exer-
cise protocol, allowing a better understanding of the
data collected with less interference or risk of bias,
which also made the meta-analysis of this study
unfeasible.

Table 3. Description of results for reported barriers to face-to-face and telerehabilitation treatment

RCTs Face-to-face barriers Telerehab barriers

Aily Physical distance and/or treatment costs –
Allen – Internet access
Azma Transit, time, cost Telecommunication device
Bennell – Relationship building
Chen – –
Hinman Difficulty in reaching professionals –
Kim Difficulty in reaching professionals –
Kloek C Higher cost of treatment –
Kloek C – High dropout rate
Lawford – –
McCarthy Non-adherence to therapy Proper monitoring of the exercises
Odele Cost of access and adherence to treatment –
Odele Transit cost to the clinic Availability of Internet in the country

Table 2. Description of primary outcome results

RCTs Primary outcome Face-to-face Face-to-face ≠% Telerehab Telerehab ≠%

WOMAC Initial Final Initial Final
Aily Total 44.8 9.8 −78 42.6 14.4 −66
Allen Total 32 25.27 −21 31.3 25.24 −19
Kim Total 41.78 26.48 −36 39.81 30.41 −23

Mean −45 Mean −36
Bennell Physical function 30.3 18.2 −39 27.3 14.7 −46
Azma Physical function 47.7 34.88 −26 47.7 36.39 −23
Hinman Physical function 27.8 22 −20 29.3 18.4 −37
McCarthy Physical function 29.6 23.6 −20 30.8 28.1 −8

Mean −26 Mean −29
Chen Pain 7.19 5.73 −20 7.34 4.28 −41

WOMAC, Western Ontario e McMaster Universities Osteoarthritis Index.
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In this review, for example, few clinical studies con-
sidered randomization by OA severity, which certainly
affects the understanding of the data collected, as well as
the lack of gender segregation, as men and women have
different coping strategies for this issue. The means of
delivering technology seem to have been overcome, as
several means were used in the studies included in this
review and none reported difficulties regarding this as-
pect, the inclusion criterion being that the participant had
access to the type of technology chosen for that research.
Despite the limitations, this review provided a compre-
hensive summary of the trend and current state of tel-
erehabilitation applications for this specific pathology, of
high incidence in orthopedics, validating the review and
bringing more light to the subject.

Conclusion

Telerehabilitation can be implemented and proves to
be a promising strategy for patients with knee OA to
have access to therapeutic exercise protocols, health
education, and monitoring of the rehabilitation program
at home, improving physical function, not being
harmful, but compatible with face-to-face rehabilitation.
This review demonstrated, mainly through the WO-
MAC score, positive results for telerehabilitation
methods and face-to-face physical therapy. The barriers
to telerehabilitation, which were more related to ac-
cessing the Internet and telecommunication devices,
building personal relationships, and properly moni-
toring the exercise protocol, were overcome through the
diversification of the means of communication for the
delivery of the rehabilitation protocol; the various

possible ways of monitoring these patients at a distance,
such as, for example, therapy sessions carried out
synchronously and the scheduling of face-to-face as-
sessments and reassessments to help build the therapist/
patient relationship, are mechanisms that facilitate and
remove barriers to this therapeutic modality. More high-
quality studies with large samples are needed, focusing
on group stratification, uniform primary outcomes, and
the long-term results of Internet-based rehabilitation for
patients with knee OA.
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