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ABSTRACT

INTRODUCTION: The evidence on the utility and effectiveness of rehabilitation interventions delivered via telerehabilitation is growing rap-
idly. Telerehabilitation is expected to have a key role in rehabilitation in the future.

AIM: The aim of this evidence-based position paper (EBPP) is to improve PRM physicians’ professional practice in telerehabilitation to be
delivered to improve functioning and to reduce activity limitations and/or participation restrictions in individuals with a variety of disabling
health conditions.

METHODS: To produce recommendations for PRM physicians on telerehabilitation, a systematic review of the literature and a consensus
procedure by means of a Delphi process have been performed involving the delegates of all European countries represented in the UEMS PRM
Section.

RESULTS: The systematic literature review is reported together with the 32 recommendations resulting from the Delphi procedure.
CONCLUSIONS: It is recommended that PRM physicians deliver rehabilitation services remotely, via digital means or using communication
technologies to eligible individuals, whenever required and feasible in a variety of health conditions in favor of the patient and his/her family,
based on evidence of effectiveness and in compliance with relevant regulations. This EBPP represents the official position of the European Union
through the UEMS PRM Section and designates the professional role of PRM physicians in telerchabilitation.
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Introduction

he terms “telemedicine,” “e-health,” and “digital

health” are increasingly being used in the health sec-
tor. The World Health Organization (WHO) defines tele-
medicine in a broader sense as “the delivery of healthcare
services, where distance is a critical factor, by all health-
care professionals using information and communication
technologies for the exchange of valid information for di-
agnosis, treatment and prevention of disease and injuries,
research and evaluation, and for the continuing education
of healthcare providers, all in the interests of advancing
the health of individuals and their communities” (Quote.
WHO, 2010, page 9).! Likewise, telerehabilitation, as part
of the umbrella term Digital Health, is defined as “the de-
livery of medical or rehabilitative care to persons with re-
habilitation needs via telecommunication or the internet”
(Quote. Alexander, 2022, page 1).2

According to the WHO Global Observatory for eHealth
(GOe) survey in 2010 aiming at acquiring information on
eHealth in Member States, about 30% of responding coun-
tries were found to have a national agency for promoting
and developing telemedicine with a similar situation in
developing countries. As for those countries without any
national telemedicine agencies, scientific institutions were
attempting to develop telemedicine solutions in 50% of
countries and 20% of those countries were evaluating the
use of telemedicine.! Whereas in 2016, the WHO eHealth
survey revealed that 70% of Member States had a national
strategy or policy for eHealth with 90% of which indicating
referral to universal health coverage.?

Due to these developments, the WHO released the
guideline on digitally offered interventions with the aim of
strengthening health systems based on the argument that
digital technologies provide the potential to enhance the
quality and coverage of health services.# Finally, in 2020,
the WHO produced guiding principles for telemedicine in
the COVID-19 era.> Another historical action was the sub-
mission of the draft “Regional digital health action plan for
the WHO European Region 2023-2030” to the 72nd session
of the WHO Regional Committee for Europe in September
2022,6 which highlights the importance of digital health in
improving the quality of care and making it more accessible.
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In line with the efforts of the WHO, delivery of reha-
bilitation via telecommunication techniques (telerchabilita-
tion) emerges as a priority in a changing world where the
population is ageing rapidly resulting in functioning prob-
lems, and rehabilitation is considered the health strategy of
the 21st century.”

Considering these arguments, it is desirable that telere-
habilitation should be widely used among Physical and
Rehabilitation Medicine (PRM) physicians in response to
the growing needs for rehabilitation, given that at least one
out of three individuals in the world are in need of reha-
bilitation at a certain point during a disease or injury.8 The
potential contribution of telerehabilitation to strengthening
health systems becomes even more valuable, considering
the resolution on “Strengthening rehabilitation in health
systems” that has been adopted by the 76th World Health
Assembly in May 2023.° The goal of the WHO resolution
is the worldwide integration of rehabilitation into health
systems so that any individual in need of rehabilitation
may have access to it.!0 Telerehabilitation may play an im-
portant role in certain circumstances to address the unmet
rehabilitation needs.

Indeed, the urgent need for telerehabilitation to be prac-
ticed during the pandemic has been discussed widely in the
PRM community.!!-13 The feasibility of telerehabilitation in
guaranteeing the continuity of rehabilitation care during the
pandemic has been emphasized.!* However, an evidence-
based position paper (EBPP) still needs to be improved
to promote telerehabilitation in the daily practice of PRM
physicians.

The aim of this evidence-based position paper (EBPP) is
to improve PRM physicians’ professional practice in telere-
habilitation to be delivered to improve functioning and to
reduce activity limitations and/or participation restrictions
in individuals in a variety of disabling health conditions.

Materials and methods

This EBPP, comprising two parts, a “systematic review
of the literature” and a “consensus with Delphi procedure
among UEMS PRM Section delegates,” is conducted
based on the methodology proposed by the UEMS-PRM
Section.!5 For the systematic review of the literature part,
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the search term used was ‘telerchabilitation’ for retrieving
articles in PubMed/MEDLINE.

The search was run on July 19t 2022 first and updat-
ed searches were conducted in April 2023 and lastly on
August 9t 2023. Cochrane reviews (CRs), systematic
reviews (SRs) and/or meta-analyses (MAs), randomized
controlled trials (RCTs), and guidelines were prioritized
in the systematic literature search. If an RCT was included
in an SR, it was not addressed separately. Relevant RCTs
published after the last search date of a systematic review
were included to add recent evidence.

Results

The systematic search of the literature (Figure 1 shows the
paper selection process) guided us with significant scien-
tific information regarding telerehabilitation practices both
in terms of remote assessment and the delivery of rehabili-
tation interventions via telecommunication technologies.
The evidence of effectiveness led to recommendations for
improving professional practice of PRM physicians when
delivering telerehabilitation within the fundamentals and
principles of PRM.1¢

Papers identified through
electronic search in PubMed-
Medline (AO) using the search
term “telerehabilitation” (July 19
2022 and lastly on August 9 2023)
(N.=2265)

Titles excluded because not
relevant to PRM/telerehabilitation
o| or for other reasons (duplicates,
~| study/review protocols, presence
A of more recent papers on the same
topic) (AO) (N.=1579)

Abstract reviewed
(N.=686)

Abstract excluded because not
relevant to PRM/telerehabilitation
or for other reasons (Cochrane
reviews published in other
Y journals, editorials, replications,

similar conclusions) (N.=287)

Papers reviewed
(N.=399)

_ | Papers excluded; already included

“|in reviews, similar conclusions, not

¥ meeting our selection principles,

multiple feasibility studies on the
same topic (N.=273)

Included papers (N.=126)
- Supportive papers (N.=25)
- Guideline relevant papers (N.=6)
- Papers on remote assessment (N.=15)
- Papers providing evidence of
effectiveness of telerehabilitation:
- Reviews (N.=9)
- Systematic reviews (N.=61)
-RCTs (N.=5)
- Other studies (N.=5)

Figure 1.—Flow chart of paper selection.
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How to design an Individual Rehabilitation Project (IRP)
using telecommunication technologies?

An IRP is a person-centered rehabilitation management
scheme developed for each individual patient, composed
of rehabilitation cycles which can be once or more.!”
Therefore, each component of the “rehabilitation cycle,”
including assessment (particularly functioning assess-
ment), goal-setting, assignment and conduction of inter-
ventions, and evaluation!?- 18 need to be done using com-
munication technologies, when referring to telerehabili-
tation, in accordance with regulations and guidelines for
best practice, efficacy, and safety.4 5. 19-21

Diagnosis and assessment using digital techniques (re-
mote assessment): a challenge for PRM physicians

Setting up or verifying clinical diagnosis belongs to the
fundamental competencies of a PRM physician.!¢ In cer-
tain circumstances, diagnosis can be made through video-
conferencing. Telemedicine peripherals (examination med-
ical devices) such as electronic stethoscopes, smartphones
equipped with test-specific medical devices, wearables,
and many others allow to perform many clinical tests that
would be helpful in diagnosis, even if not a complete clini-
cal examination. Since remote clinical examination does
not allow manual and tactile approaches which are expect-
ed to provide clinically important information, reliability
may be suboptimal in several aspects of remote evaluation,
particularly in physical examination.22-24 We need to be
aware of the limitations in establishing primary diagnoses
and verifying previous diagnoses during online consulta-
tions in PRM, particularly in newly referred patients, indi-
viduals with multimorbidity, and those reporting a recent
change in their health.

Regarding assessment, particularly assessment of func-
tioning, it is the first step in the “rehabilitation cycle” and
the starting point of rehabilitation management.!8 Remote
assessments are challenging for rehabilitation professionals.
The COVID-19 pandemic, particularly during lock-down
periods, made remote assessment imperative in certain con-
ditions which may be achieved by remote consultations.25

Assessment in telerehabilitation may be done in syn-
chronous or/and asynchronous environments, the for-
mer being conducted in real-time as a live session with
a healthcare provider and on-line in the context of video-
conferencing allowing a dynamic interaction. The latter is
not real-time and adapted offline with a delay between the
individual’s input and the output of the healthcare provid-
er after reviewing non-simultaneously. EMG-enhanced
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motion analysis and wearable technologies including
various types of sensors (force-based or speed-based or
teleceptive sensors), intelligent robots, and augmented
reality-based telerchabilitation systems with haptics can
be helpful in remote assessment.26-29 In addition, artificial
intelligence as exemplified in the evaluation of swallow-
ing sound in patients with amyotrophic lateral sclerosis in
a study,3? can be used for remote assessment.3! Increasing
research deals with the feasibility and validity of assess-
ment methods and the specific tools used for assessment
in diverse health conditions. A scoping review aimed at
identifying outcome measures used for remote assess-
ment of motor function and participation in neurologi-
cal disorders listed a considerable number of measures
ranging from range of motion, upper and lower extremity
function, spasticity, and balance to a variety of assessment
tools using diverse methods including virtual reality and
wearable sensors, asynchronous mobile applications, syn-
chronous videoconferencing, and others.32 An SR looked
at evidence regarding remote assessment of hand func-
tion in individuals with chronic neurological disorders in
74 retrieved studies including patients with Parkinson’s
disease, stroke, multiple sclerosis, spinal cord injury, and
amyotrophic lateral sclerosis. The assessment modalities
identified included external devices such as a wrist-worn
accelerometer, tablet or smartphone (application-based
assessments), and telerehabilitation platforms allowing
synchronous assessment with high patient acceptability
and feasibility. The most assessed functional domains
included handwriting, hand tremor, finger tapping speed,
and finger dexterity. Assessment via telerchabilitation
platforms and smartphone or tablet applications showed
statistically significant correlations with traditional in-
presence assessment in most of the studies.33 Another
SR showed the feasibility of mobility assessment using
physical performance measures at a distance or in a self-
administered way in adults with the use of simple tools
such as a chair and a stopwatch, smartphone applications,
and/or videoconferencing.34

Recently, inertial measurement unit (IMU)-based mo-
tion capture (Mocap) systems have been introduced in
remote assessment. An SR demonstrated that the IMU-
based Mocap system was used for assessment in 82% of
the studies evaluated while its use for training was 12%
and the combination of both for assessment and training
was 6%. System measurement categories included hu-
man kinematics, gait variables, and body motion. These
systems are under development for achieving power-ef-
ficient chips or lower-consumption transmission methods
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to overcome sensor drift and low battery life as well as
minimizing sensor errors.35

As a rule of thumb, when performing remote assess-
ment some basic principles on effective and ethical con-
duction need to be followed as suggested in guidelines
which include ensuring test security, preparatory virtual
meeting before actual remote assessment, and a plan for
troubleshooting problems as well as others depending on
the assessment.5 36. 37

Evidence on the efficacy/effectiveness of telerehabilitation

Evidence regarding the utility and effectiveness of reha-
bilitation interventions delivered via telerehabilitation is
growing rapidly in diverse areas of rehabilitation as will
be detailed below.

Telerehabilitation in disabling neurological conditions

Telemedicine was proposed to play an important role in
approaching individuals with neurological disorders in
terms of patient-clinician-interaction, remote clinical as-
sessment and monitoring, and treatment.3® The value of
telerehabilitation in regaining motor function has been in-
vestigated in a variety of health conditions including neu-
rological diseases.??

A randomized controlled multicenter trial aiming to in-
vestigate the feasibility of a telerehabilitation intervention
for arm/hand function in a home setting showed a non-
inferiority of home intervention as compared with usual
care.*0 Telerehabilitation is deemed a viable alternative to
traditional center-based rehabilitation with advantages of
increased accessibility and being less costly#! in neuro-
logical conditions.

Stroke

While telemedicine was encouraged to be integrated in
standard stroke care4? with growing stroke networks in-
cluding teleconsultation and teleconference systems+
before the pandemic, the COVID-19 pandemic served as
a catalyst for the delivery of stroke rehabilitation using
telecommunication. A Cochrane Review involving studies
up to June 2019 indicated no difference between telercha-
bilitation and in-person rehabilitation regarding activities
of daily living based on low certainty evidence.*4 Several
SRs pointed to the comparable outcomes of telerehabilita-
tion when compared to in-person traditional rehabilitation
on upper extremity function and balance45: 46 with strong
evidence for balance4? as well as equivalency in some oth-
er outcomes such as Barthel Index$ and ADL.4 Guide-
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lines>? can be consulted for details of providing rehabilita-
tion to individuals with stroke using telecommunication
technologies.

Traumatic brain injury (TBI)

The use of communication technologies in TBI revealed
favorable outcomes such as improvement in emotional
well-being, mood, functioning, sleep quality, and health-
related quality of life (HRQoL) with structured telephone
interventions and favorable effects on motivation with en-
couragement to return to home with virtual reality-based
telerehabilitation.5!

Parkinson's disease (PD)

An SR pointed to the feasibility of telerchabilitation in in-
dividuals with PD with effectiveness in improving or at
least maintaining some parameters such as gait, balance,
voice, speech, patient satisfaction, and HRQoL.52 Another
SR found virtual reality and exergames/telerehabilitation
promising in the cognitive rehabilitation of patients with
PD.53 A third SR looked at the effectiveness of mobile
application-based telerehabilitation revealing favorable
results regarding HRQoL and patient adherence while not
being superior to usual care in terms of balance and disease
severity in PD.54

Multiple sclerosis (MS)

The effectiveness of telerehabilitation in MS was investi-
gated in a Cochrane Review in 2015 which revealed low
certainty evidence for telerehabilitation in reducing dis-
ability and symptoms (e.g., fatigue) in the short term as
well as low certainty evidence in improving functioning,
some symptoms (e.g. pain, fatigue, insomnia) and HRQoL
in the long term.55 An SR reported that integrated telere-
habilitation approach produced large effects on motor dis-
ability, medium effect on balance and gait, and small ef-
fects on cognitive functions and participation outcomes.>6
Arecent SR investigating the effectiveness of home-based
virtual reality training and telerehabilitation on balance in
neurological diseases including MS reached to a conclu-
sion of comparability to conventional therapy with the
suggestion of their use as an add-on to outpatient care and
to lengthen rehabilitation duration.57 Indication of the ef-
fectiveness of Pilates-based telerehabilitation in improv-
ing physical performance and HRQoL in individuals with
MS has been shown58 so has the association with higher
exercise compliance and satisfaction in addition to simi-
lar levels on measures of urinary incontinence, overactive
bladder, and HRQoL.%®
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Spinal cord injury (SCI)

Telerehabilitation for people with SCI, termed as TeleSCI,
has been used for prevention, chronic pain management,
depression, anxiety, and for the delivery of rehabilitation
interventions mostly using videoconferencing and expect-
ing the use of application-based systems, wearable devic-
es, bio and neurofeedback mechanisms with potential fa-
vorable impacts on health outcomes.%° A review suggested
potential effectiveness for communicating and collaborat-
ing, to be used for examination and guidance, but without
conclusive evidence and with concerns for the safety and
security that need further research.! An SR revealed im-
provements in the management of pressure ulcers, func-
tioning, depression, and HRQoL in individuals with SCI
living in low- and middle-income countries based on in-
sufficient evidence for recommendations.®2 A recent scop-
ing review concluded that telehealth/telerehabilitation
may ensure efficient follow-up, rehabilitative care con-
tinuity, early detection of secondary complications, and
their management in community-dwelling patients with
SCIL.63 An RCT demonstrated that videoconferencing may
be used efficiently for the management of pressure inju-
ries in terms of HRQoL, healing, interaction, and satisfac-
tion compared to conventional care for people with SCI.4
Another RCT pointed to the feasibility, effectiveness, and
safety of TeleSCI in terms of improvement in self-care,
mobility, and anxiety in individuals with SCI.65

Telerehabilitation in speech, language, and swallowing dis-
orders relevant to neurological conditions

Similar gains were reported both with telerehabilitation and
face-to-face speech and language therapy regarding naming
accuracy, auditory comprehension, Aphasia Quotient and
functional communication skills in individuals with neu-
rological health conditions including additional cognitive
impairments.®® An SR drew attention to the utility of the use
of telehealth for the assessment and treatment of speech and
language disorders and for educating students in this area.¢’

Remote dysphagia rehabilitation was suggested as a
valid resource requiring further studies.o8

Cost-effectiveness of telerehabilitation in neurological condi-
tions

An SR evaluating ten studies pointed to its utility in terms
of both cost and effectiveness when compared to in-pres-
ence rehabilitation in chronic neurological diseases. Cog-
nitive-behavioral therapy delivered via telecommunication
technologies was the most cost-saving among the different
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interventions evaluated. Also, motor telerehabilitation,
and monitoring and assessment devices at home revealed
promising results in this regard.¢

Telerehabilitation in disabling pulmonary conditions
Chronic obstructive pulmonary disease (COPD)

A Cochrane Review demonstrated the effectiveness of
center-based pulmonary rehabilitation in patients with
COPD in reducing dyspnea and fatigue and improving
emotional function, exercise capacity, and HRQoL when
compared with conventional care.’? The question whether
pulmonary rehabilitation delivered using communication
technologies is effective and safe has also been addressed
by another Cochrane Review,”! which showed that prima-
ry or maintenance pulmonary rehabilitation delivered via
telerehabilitation were similarly and favorably effective
with regard to outcomes such as exercise capacity, dys-
pnea, and HRQoL when compared with traditional, center-
based, in-person pulmonary rehabilitation without com-
promising safety and with the likelihood of also reducing
hospitalizations and anxiety.”! Subsequent SRs demon-
strated telerehabilitation as an effective strategy in COPD
for maintaining and improving functioning, dyspnea and
HRQoL72 as well as with favorable effects on anxiety and
depression.”® The designs of pulmonary telerehabilitation
programs were heterogeneous; however, consistently in-
cluding exercise and education.’

Lung cancer

Studies showed that telerehabilitation could be proposed in
individuals with lung cancer as a complementary approach
to center-based programs or as an alternative if center- or
community-based programs are not possible with potential
benefits of increasing self-efficacy and physical activity.”s

Lung transplantation

An SR showed the association of telemedicine with im-
provement in self-care.”®

Telerehabilitation in disabling cardiovascular conditions

An SR of 2015 already demonstrated the comparability of
cardiac telerchabilitation with center-based cardiac reha-
bilitation without being inferior to center-based rehabilita-
tion and with the advantages of more accessibility.”” Af-
terwards, several SRs reiterated the similarity.’8-80 Com-
parable effectiveness was found in improvement in func-
tioning, physical activity habits, and depression as well as
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physiological risk factors, smoking habits, cardiac-related
hospitalization, adherence to medications, and HRQoL in
individuals with coronary heart disease.8! As for heart fail-
ure, cardiac telerehabilitation was found associated with
successful outcomes regarding physical fitness, mental
health and HRQoL#? with a large effect when compared
with no treatment and with non-inferiority effect when
compared with conventional treatment regarding exercise
capacity.83 Telerehabilitation was found superior in terms
of improvement in functioning as measured using 6-Min-
ute Walk-Test and peak oxygen uptake as well as improve-
ment in HRQoL when compared with usual care without
cardiac rehabilitation in individuals with heart failure.84
Regarding the safety of home-based cardiac rehabilita-
tion, an SR involving five studies indicated that a severe
adverse event was reported in one study with the estimat-
ed incidence rate of severe adverse events being one per
23,823 patient-hour of home-based exercise.8>

Regarding cost-effectiveness of exercise-based cardio-
vascular rehabilitation programs delivered via telerchabili-
tation, an SR including 12 studies revealed that most of the
studies included in the review provided strong evidence
that telecardiovascular rehabilitation was as cost-effective
as center-based cardiovascular rehabilitation. 86

Telerehabilitation in disabling musculoskeletal conditions
Knee osteoarthritis and/or knee replacement

No statistically significant differences were found between
telerehabilitation and in-person rehabilitation in terms of
reduction in pain and functioning as measured using WOM-
AC in individuals with knee osteoarthritis in two SRs.87. 88
Another SR indicated beneficial effects of telerehabilitation
for pain reduction and HRQoL but not for physical function
in people having chronic knee pain and/or knee osteoarthri-
tis.89 An SR points to no difference in pain and function in
individuals after knee replacement when telerehabilitation
and conventional rehabilitation are compared regarding
comparable improvements in outcomes®® leading to a sug-
gestion of telerehabilitation as a practical alternative’! and
with implications for more favorable outcomes in physical
function tests.9? Regarding cost-effectiveness, more favor-
able cost outcomes were also found similar in total hip re-
placement in relation to traditional approach.93

Low back pain

An SR shows digital health interventions focusing on self-
maintenance and education are equally effective as other
face-to-face interventions in terms of pain and functional
status in individuals with chronic low back pain.94
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Fibromyalgia

An RCT suggested similarities between telerchabilitation
and control groups in pain, function, fibromyalgia impact,
isometric strength, or HRQoL at 6-month follow-up, how-
ever without evidence of effectiveness.%

Shoulder pain

No difference was found between telerehabilitation and in-
person rehabilitation for improvement in pain and disabil-
ity in individuals with shoulder pain, however, the findings
were based on very low to low certainty evidence.%

Spinal deformities management in an outpatient setting

Two papers focusing on Health Policy and System Re-
search?? showed the feasibility, acceptability, and meth-
odology of telerehabilitation in substitution of classical
outpatient regimen during the pandemic.!!. 98

Telerehabilitation in disabling COVID-19, including post
COVID-19 condition

Telemonitoring and interventions delivered via telereha-
bilitation were found to have favorable effects on patient
outcomes and similar effectiveness when compared with
standard care in individuals with COVID-19 or chronic
COVID-19 related lung diseases.” Several SRs suggested
that telerehabilitation is effective in the delivery of ex-
ercise!00. 101 with improvement in functional capacity!0!
leading to recovery in the short and long-term in patients
with COVID-19. Telerchabilitation was found beneficial
for improving lower extremity muscle strength, ambula-
tion, dyspnea, and depression. However, these findings
are based on moderate- to very low-certainty evidence,!02
similar to the findings regarding improvement of persis-
tent symptoms after COVID-19.103

Telerehabilitation for people with low vision

A Cochrane Review involved only one study regarding
telerehabilitation of people with low vision. This study re-
ported similar effectiveness for telerehabilitation and on-
site consultations; however, all outcomes were judged as
based on very low certainty evidence.!04

Other rehabilitation fields

There are studies on the use of telerehabilitation in meta-
bolic syndrome,!9 burns!® and urinary incontinence!0?
which show some positive effects or feasibility of telere-
habilitation.
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An SR found little evidence for exercise behavior pro-
moting the role of remote exercises in individuals with
cancer.108 Another SR pointed to the potential of telereha-
bilitation to improve health and desire and hope for treat-
ment continuation in breast cancer survivors.!09

Telerehabilitation was used in the geriatric popula-
tion during the COVID-19 pandemic.!!0 Cardiovascular
telerehabilitation was found to improve fitness, functional
capacity, and HRQoL in older individuals.!!! Various di-
mensions of HRQoL were found to have improved with
telerehabilitation follow-up in older people.!!2 Real-time
telerehabilitation was found to improve physical perfor-
mance at the same level as in-person rehabilitation in older
individuals with musculoskeletal conditions.!13

Evidence suggests that telerehabilitation can be deemed
effective in children with a variety of health conditions, as
documented during the COVID-19 pandemic!!4 with di-
verse characteristics of available programs.!!5

It is important to note that the application of telereha-
bilitation may not be limited to health conditions with
evidence of effectiveness mentioned above but could also
be applied to other diseases not mentioned in the position
paper because no papers have been published so far.

Considering the systematic review of the relevant litera-
ture, we recommend the following for PRM physicians to
improve professional practice on telerehabilitation along
with “strength of evidence (SoE) and “strength of recom-
mendation (SoR) (where NA means “not applicable”).
Table I and Table II show the results of the Delphi Rounds
and overall view of the recommendations.

Recommendations for PRM Professional
Practice in Telerehabilitation in Europe

Overall general recommendations

1. The professional role of PRM physicians in telereha-
bilitation is to deliver rehabilitation services remotely via
digital means or using communication technologies to eli-
gible individuals whenever required and feasible in a vari-
ety of health conditions in favor of the patient and his/her
family or caregiver. Applying telerchabilitation in clinical
practice needs to be based on evidence of effectiveness and
needs to follow current general and local guidelines, stan-
dards, regulations, legislations, and laws regarding the use
of information and communication technologies (digital
health/eHealth/ telemedicine/ telerehabilitation)o: 11-14, 19-21
[SoE: NA; SoR: A].

2. It is recommended that PRM physicians consider
telerehabilitation within the “individual rehabilitation
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TABLE L.—Results of the Consensus procedure: recommendation review and votes.

Delphi rounds N. of recommendations Accept as is Accept with suggestions Reject
Round 1

1st vote 32 12.5% 71.9% 15.6%

2nd yote 32-2+1=31 64.5% 19.4% 16.1%
Round 2 31+1=32 41.9% 45.2% 12.9%
Round 3 32 100% NA 0
Round 4 32 Strength of recommendations (SoR) is voted among authors
Round 5 32 100% NA 0
NA: not applicable.
TABLE Il.—Overall view of the recommendations.

N.of Strength of Recommendations (SoR) Strength of evidence (SoE)
Content recommendations
N. % A B C D 1 II 1T v NA

Overall recommendation(s) 3 9.4%  100% 0 0 0 0 0 0 0 100%
PRM physicians role in Medical 3 9.4%  100% 0 0 0 0 0 0 333%  66.7%
Diagnosis according to ICD
PRM physicians’ role in PRM 1 3.1%  100% 0 0 0 0 0 0 0 100%
diagnosis according to ICF
PRM physicians’ role in PRM 4 12.5% 75% 25% 0 0 0 0 0 50% 50%
assessment according to ICF
Recommendations on PRM 17 53.1% 76.5%  17.6% 5.9% 0 11.8%* 0 0 0 88.2%
management and process
Recommendations on future 4 12.5% 25% 75% 0 0 0 0 0 0 100%
research on PRM professional
practice
Total 32 100% 75% 21.9% 3.1% 0 6.3%%* 0 0 9.4%  84.3%

*Recommendations number 12 and 19 have subitems. If there was a level SoE for any of the items, that recommendation was considered as having the SoE of 1.

project(s) (IRP)”!7 across the continuum of care for re-
habilitation management in suitable stages, including the
different steps of the rehabilitation cycle(s) (assessment,
goal-setting, assignment, conducting interventions, and
evaluation) using digital telecommunication technologies.
A hybrid IRP including virtual, asynchronous text interac-
tion and live techniques can be considered and may often
be useful and complementary for complex situations!!-13
[SoE: NA; SoR: A].

3. It is recommended that PRM physicians, when ap-
plying telerehabilitation, identify barriers and enablers to
achieve the IRP goals with potential solutions for quality
management and quality improvement and to consider pri-
vacy issues in compliance with General Data Protection
Regulation (GDPR)!9.20.50 [SoE: NA; SoR: A].

Recommendations on PRM physicians’ role in Medical
Diagnosis according to ICD in the context of telerehabili-
tation

4. It is recommended that PRM physicians gain exper-
tise in making diagnosis using digital telecommunication
technologies when telerchabilitation is needed and teleas-
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sessment is possible in case of application solely remotely
rather than combined physical/on-site and remote assess-
ments22-25.34 [SoE: NA; SoR: A].

5. It is recommended PRM physicians get familiar with
the use and safety of physical sensors for tele-physical as-
sessment including augmented reality-based systems with
haptics and others and biometric sensors such as electro-
myography and other sensors, both wearable and/or non-
contact, for diagnostic purposes when delivering telereha-
bilitation [SoE: IV;26-29 SoR: A].

6. It is recommended that PRM physicians consider
the diagnosis of other comorbidities beyond the primary
diagnosis even remotely, with proper telecommunication
technology and digital medicine platform.!! 12. 21, 50 One
may refer to “WHO-ITU document”!1¢ regarding technical
requirements for telehealth platforms for persons with dis-
abilities with specific needs [SoE: NA; SoR: A].

Recommendations on PRM physicians’ role in PRM diag-
nosis according to ICF in the context of telerehabilitation

7. It is recommended that PRM physicians pay particu-
lar attention to the identification of impairments in body
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functions, activity limitations, and participation restric-
tions as well as environmental factors, adjustable personal
factors and health conditions when using remote technolo-
gies within the context of telerehabilitation with the refer-
ence point being the ICF!8 [SoE: NA; SoR: A].

Recommendations on PRM physicians’ role in PRM assess-
ment according to ICF in the context of telerehabilitation

8. It is recommended that PRM physicians rely on the
“Individual Rehabilitation Project” also for telerchabilita-
tion as a framework for rehabilitation!” where ICF is the ref-
erence system for operationalizing functioning as a basis for
assessment within the context of telerehabilitation. Digital
technologies can facilitate functional assessment with the
use of teleconsultation, video-based consultations-online
patient visit including looking at and listening to the pa-
tients’ complaints, video-based consultations including vali-
dated remote assessment/examination, video-based consul-
tations including detailed assessment using tele-biometrics
such as diagnostic tele-ultrasonography, telemonitoring, and
wearable devices, prioritizing that the remote assessment is
valid and reliable [SoE: IV;11-13,20-29,34,50 SoR: A].

9. It is recommended, if the patient agrees, that PRM
physicians use different advanced technologies including
robotic systems that make precise, cost-effective, and re-
peatable measurements26: 28,29 as well as artificial intelli-
gence30.3! for functional assessment [SoE: [V;26-31 SoR: B].

10. It is recommended that PRM physicians consider
ICF categories in the environmental factors regarding
products and technology for communication and education
(with regard to the features of the actual method used and
individuals’ knowledge about these) and societal attitudes
(with regard to individuals’ beliefs about this technology)
to identify/assess barriers and enablers for achieving the
goals!!. 12 [SoE: NA; SoR: A].

11. If relevant, the ICF category titles in “Support and
Relationships™ chapter in the environmental factors such
as family members and personal care providers for in-
volvement in telerehabilitation programs of care, should
be assessed!!- 12.50 [SoE: NA; SoR: A].

Recommendations on PRM management and process

Inclusion criteria (e.g., when and why to prescribe telereha-
bilitation)

12. It is recommended that PRM physicians prescribe
telerehabilitation for patients with health conditions for
which there is already some evidence of efficacy or at least
clinical positive experiences. These include neurological
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disorders in general [SoE: I-IV;38-40 SoR: A] specifically
including stroke4? 43 [SoE: [;44-49SoR:A], traumatic brain
injury [SoE: I5! (particularly for cognitive rehabilitation);
SoR: A], Parkinson’s disease [SoE: I;32-54 SoR: A], mul-
tiple SclerosisS3-39 [SoE: I (low level);55 SoR: A] and spinal
cord injury [SoE: II-IV;60-65 SoR: A ] and respiratory con-
ditions?0 [SoE: I;71-76 SoR: A], cardiovascular conditions
[SoE: I,77-84 SoR: A], musculoskeletal conditions’3- 74 such
as knee osteoarthritis [SoE: 1;87-89 SoR: A] and orthopedic
conditions such as joint replacement surgery [SoE: [;90-92
SoR: A], low back pain [SoE: [;%4 SoR: A], fibromyalgia
[SoE: II;9 SoR: A], shoulder pain [SoE: I (very low);% SoR:
A], COVID-19 including post COVID-19 condition [SoE:
[;99-13S0R:A], low vision [SoE: II (very low);104 SoR: A]
and others such as metabolic syndrome [SoE: 1V;105 SoR:
A] burns [SoE: II;1% SoR: A] and urinary incontinence
[SoE: 1V;107 SoR: A] as well as rehabilitation fields such
as cancer rehabilitation [SoE: (insufficient);!08. 109 SoR: A],
geriatric rehabilitation in general [SoE: [;110-113 SoR: A]
and specifically for those with cognitive impairment [SoE:
;66 SoR: A] and pediatric rehabilitation [SoE: I;114. 115 SoR:
A] (may not be limited to those as evidence emerges).

13. It is recommended to apply telerehabilitation to eli-
gible individuals any time rehabilitation is needed and in-
person rehabilitation is unavailable and once safety and
suitability of telerchabilitation are ensured and patients’
preferences and values are respected!2 13. 1921 [SoE: NA;
SoR: A].

14. Regarding when to prescribe telerchabilitation, it
would be recommended to follow predefined algorithms
based on specific criteria and protocols for specific health
conditions, if any, and collect data if patients agree!2. 13.19.50
[SoE: NA; SoR: B].

Project definition (definition of the overall aims and strategy
of telerehabilitation)

15. It is recommended that telerchabilitation is offered
in hospitals and in specialized in-patient and out-patient
rehabilitation services and in primary and community care
both in terms of expertise in telerehabilitation and also in
terms of the health condition with the aim of improving
body functions and reducing or preventing activity limita-
tions and participation restrictions and remove barriers in
the environment of the individual!!-13 [SoE: NA; SoR: A].

Teamwork (professionals involved and specific modalities
of teamwork)

16. Telerehabilitation, like any other rehabilitation inter-
vention, is recommended to involve a multiprofessional ex-
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pert team!08 working in an interdisciplinary way composed
of relevant physicians according to the health condition
treated and other rehabilitation professionals, other health
professionals, family members/caregivers together with
the patient, under the leadership of PRM physician, who
has expertise, experience, and required competencies in
telerehabilitation. The digital platform allows a team to be
involved virtually, allowing individual and collective con-
tact with the patient. Furthermore, digital health/e-health/
digital medicine allows the possibility of an extended team
to include experts from all over the world, either at local,
national, or international levels!2. 13,50 [SoE: NA; SoR: A].

17. It is recommended that multiprofessional rehabilita-
tion team members receive training on how to use telere-
habilitation platforms and to be competent in the deliv-
ery of telerehabilitation using a specific platform/modal-
ity 19,20, 116 [SoE: NA; SoR: A].

18. It is recommended to involve non-clinician mem-
bers in the project team who are competent in technical
administration and coordination to continuously monitor
telerehabilitation process to see if the program proceeds as
planned and expected including quality and performance
management as well as to arrange and support telerehabili-
tation activities!9-20.50 [SoE: NA; SoR: B].

Interventions delivered by telerehabilitation

19. It is recommended that PRM physicians consider
the delivery of the following using telecommunication
technologies:

a) information technology/computer training for being
involved in and lead telerehabilitation programs (service
providers), if needed!?-20 [SoE: NA; SoR: A];

b) counselling for health-related well-being!!: 12 [SoE:
NA (no study for solely counselling); SoR: AJ;

¢) in some cases, medication prescription, if appropri-
ate and safe!!- 12 [SoE: NA; SoR: A];

d) patient, caregiver and family members’ education/
Self-management education!!. 12 [SoE: NA; SoR: A];

e) home-based monitoring of vital parameters and
functional activity using specific sensors when possible
[SoE: IV;29.99.105 SoR: AJ;

f) exercise training when there is no risk of harm and if
safety can be ensured [SoE: I;75. 86.100,106-108 SoR: A];

g) activities of daily living (ADL) training if safety can
be ensured [SoE: NA (no specific study); SoR: A];

h) screening for any assistive device including ortho-
ses, prostheses and assistive technologies in general as
well as their prescription, training (if needed), and evalua-
tion [SoE: NA (no study); SoR: A];
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i) psychological interventions (i.e., Cognitive behav-
ioural therapy, neuropsychological assessment and train-
ing) [SoE: I-1I;33. 66,95 SoR: A];

J) speech and language therapy [SoE: I;66.67 SoR: A];

k) swallowing assessment, training and management if
safety can be ensured, after hands-on testing and accep-
tance, and with proper local health care providers [SoE:
1V;68 SoR: AJ;

1) virtual reality [SoE: [;45.53.57 SoR: B];

m) the whole rehabilitation management process/plan
when possible and follow-up of the rehabilitation manage-
ment process [SoE: NA (no study-mostly hybrid); SoR: AJ;

n) coordination of care [SoE: NA (no study solely in-
vestigating this outcome); SoR: AJ;

0) vocational training when there is no risk of harm
[SoE: IV;!17 SoR: A];

p) Occupational interventions, that are possible via
telerehabilitation, if needed. [SoE: V118 SoR: A].

20. In addition to delivering interventions, it is recom-
mended that PRM teams may also use telecommunication
technologies for staff meetings and other procedures for re-
habilitation process management with the aim of monitor-
ing and adapting the “Rehabilitation Management Plan” in-
cluding the IRPs.!! Telecommunication technologies may
be helpful in encouraging interdisciplinary syntheses and
multi-professional consultation meetings for complex situ-
ations [SoE: NA; SoR: A].

Outcome criteria

21. It is recommended that PRM physicians together
with the patients determine patient-centered outcome cri-
teria in relation to the individual patient’s impairments
in body functions, activity limitations, and participation
restrictions as defined in the ICF according to the health
condition diagnosed as is the case for on-site/in-person re-
habilitation!8 [SoE: NA; SoR: A].

22. Itis recommended that quality of patient care/patient
satisfaction are included as measurable outcomes relating
to availability, accessibility, patients’ experiences, user-
friendliness and how well telerehabilitation is received
along with patient adherence in the case of telerehabili-
tation as well as patients’ attitudes toward digital health
technology?0: 50 [SoE: NA; SoR: A].

23. It is recommended that PRM physicians may con-
sider specific outcome criteria such as staff satisfaction,
cost-effectiveness of care and socioeconomical and envi-
ronmental benefits that may be a step forward toward a
green and sustainable service 119 [SoE: NA; SoR: B].

24. An evaluation method could be automated to judge
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the effectiveness of the program such as using a computer-
ized SCED (single case experimental design) [SoE: NA;
SoR: C].

Length/duration/method of delivery/setting (overall prac-
tical PRM approach to telerehabilitation)

25. It is recommended that PRM physicians follow gen-
eral guidelines/legal documents for the general principles
of delivery of telerehabilitation at international and nation-
al levels as well as guidelines for specific health condi-
tions regarding specific treatment strategies adapted to the
medical condition and needs of the specific individual2!
[SoE: NA; SoR: A].

26. It is recommended that PRM physicians suggest the
criteria and the appropriateness of use of telerehabilita-
tion in the continuity of care, at home or in the community
[SoE: NA; SoR: A].

Discharge criteria (e.g., when and why to end telereha-
bilitation)

27. It is recommended that PRM physicians may use
telerehabilitation as a rehabilitation maintenance strategy
after a positive telerchabilitation experience; therefore,
telerehabilitation may continue as long as the specific indi-
vidual needs rehabilitation interventions if the capabilities
of using digital technology are maintained including life-
long continuation. It should be combined with in-person
rehabilitation when needed [SoE: NA; SoR: A].

28. Telerehabilitation may stop when all goals of the
IRP are obtained, the patient is a non-responder to the
telerehabilitation program, or when it needs to be done in-
person [SoE: NA; SoR: A].

Recommendations on future research on PRM profes-
sional practice

29. It is recommended that PRM physicians get involved
in research on telerehabilitation using “Rehabilitation defi-
nition for research purposes” proposed by Cochrane Reha-
bilitation!20 to better identify the benefits of telerehabili-
tation on an individual’s functioning and particularly the
effects on activity limitations and participation restrictions
[SoE: NA; SoR: Al.

30. It is recommended that PRM physicians conduct re-
search to investigate remote assessment methods for valid-
ity and reproducibility [SoE: NA; SoR: B].

31. It is recommended that PRM physicians conduct re-
search to investigate how technological and cultural/con-
ceptual barriers (e.g., patients’ perceptions as to the treat-

Vol. 60 - No. 2

ZAMPOLINI

ment ability of telerchabilitation) could affect the delivery
of telerehabilitation!!- 12 [SoE: NA; SoR: B].

32. It is recommended that PRM physicians conduct
research in the field of “integrative rehabilitation scienc-
es”121 to elucidate the best way for integrating telerehabili-
tation in health systems [SoE: NA; SoR: B].

Discussion

The value of rehabilitation delivered via telerehabilitation
has been recognized long ago. From the beginning of the
21stcentury, along with the consistent development of tech-
nology and rehabilitation research, delivery of rehabilita-
tion at a distance emerged as a promising approach.!22 The
growing evidence regarding efficacy supports telerehabili-
tation where new technologies could facilitate the delivery
of rehabilitation services. Telerehabilitation, showing sim-
ilar efficacy with that of center-based rehabilitation in cer-
tain areas of rehabilitation (see the relevant citations in the
“Evidence on the effectiveness of telerchabilitation” sec-
tion) seems to be an attractive alternative with the potential
to increase patient access to rehabilitation and to be used
more widely not only in response to demands due to the
profound unfavorable impact of the COVID-19 pandemic
on the delivery of traditional in-person, center-based reha-
bilitation for continuous provision of rehabilitation care,!4
but also for its efficacy and feasibility to be used widely
in the future. Telerehabilitation has been found acceptable
by individuals with a high level of satisfaction.!! It is vi-
tal to facilitate the implementation of telerehabilitation in
common practice. It is recommended that PRM physicians
are encouraged to consider creative models of delivery of
telerehabilitation.

Implementation of telerehabilitation in PRM

The COVID-19 pandemic forced medical service sys-
tems all over the world to make changes to adapt different
medical models in different fields to meet the new limita-
tions and behaviors. The medical specialty of PRM was
not an exception. Telerchabilitation practices were devel-
oped spontaneously to manage a huge number of patients
staying at home. As a result, different interventions were
implemented in different countries throughout this period.

A wide discussion was organized by the UEMS PRM
Section, with delegates from most European countries
to find out which telerehabilitation practices were in use
throughout the pandemic period in different parts of Eu-
rope. As a result, six models were identified:

1. Hybrid Individual Rehabilitation Project (IRP): clas-
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sic multidisciplinary IRP project, according to a unified
program, under the leadership of a PRM physician. Mostly
live assessment is performed, but in the treatment plan,
some virtual and some hybrid techniques are involved to
access the defined functional goals.

2. PRM physician consultation: communication with
previously known patients by any type of virtual con-
nection, in an outpatient clinic, or for follow-up after
discharge. The aim can be the modulation of the IRP, or
others.

3. Management of specific types of training by any re-
habilitation professional from the multidisciplinary team,
using different communication techniques or devices. The
aim can be to give specific instructions, monitor and sup-
port patients and families in any kind of training (e.g., mo-
tor, cognitive, speech, psychologic, or others).

4. Monitoring of patients’ activity can be performed to
monitor patients’ activity and functioning at home or at
work for analyzing and moderating the project. Another
option is automatic monitoring of patients’ activity accord-
ing to program and training requirements. The monitoring
requires having an automatic analysis by a device, which
transmits signals to a workstation where the professional
can evaluate the progress.

5. Patient, family, and staff education at all stages of
rehabilitation.

6. Rehabilitation process management. Staff meetings
or other organizational forms in use for everyday rehabili-
tation practice. The aim can be to monitor and adapt both
the IRP and Rehabilitation Management Plan. This can be
performed through virtual communication and by analyz-
ing different types of patients’ electronic data.

In most countries, some mixture of different types of
telerehabilitation practices are implemented at a practical
level.

The end of the COVID-19 pandemic lockdowns cur-
rently does not mean that telerehabilitation will not be
utilized as much as it has been during the pandemic. On
the contrary, health systems are encouraged to adopt tele-
medicine practices for strengthening healthcare deliv-
ery.l: 3. 5.6 Therefore, it is crucial for PRM physicians to
improve their professional practice of telerchabilitation.
However, there are also barriers to telerehabilitation. An
SR identified barriers for “telestroke” including techno-
logical availability, the need for training and/or support,
device using difficulty, costly equipment, issues relevant
to internet connectivity, and telephone tag.!23 There is a
need to overcome these barriers with proper solutions.

A key qualitative Cochrane Review!24 recently identi-
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fied the factors that can influence the provision of telere-
habilitation. They included 223 studies and sampled 53
of them. They found that patients find these services con-
venient, encouraging patients’ self-management and em-
powerment, with some issues of privacy and confidenti-
ality, and the need for support and good communication.
Patients see telerehabilitation as an affordable and cost-
saving opportunity for service availability, with challenges
of correct exercise assessment, interruptions from family
members, lack of and difficulty with equipment, infra-
structure, and maintenance sometimes leading patients to
frustration. Patients and providers suggest that telereha-
bilitation can change the nature of their relationship, but
there are contrasting feelings (from better communication
to abandoning). Requests include easy-to-use technolo-
gies, training and support, personalization, and some in-
person sessions.!24

The remaining issues include the effectiveness of telere-
habilitation in health conditions other than those that have
already been studied and optimal/ideal duration as well as
its economic costs. Furthermore, it is important to evalu-
ate how technological, cultural, and conceptual barriers
such as patients’ perceptions, regarding its treatment abil-
ity, could affect the delivery of telerehabilitation.!! For fu-
ture research, it may be recommended to use the Health
Technology Assessment Framework for the assessment
of telerchabilitation that includes the domains of techno-
logical, organizational, social, legal, and ethical aspects in
addition to clinical effectiveness in particular health con-
ditions, differing effectiveness across a variety of health
conditions, and cost-effectiveness.!25> An SR revealed that
these domains were not assessed in studies of telerehabili-
tation in a balanced way with a focus on clinical effective-
ness, social aspects in terms of behavioral changes in most
of the studies, and safety was assessed the least.126

Furthermore, Health Policy and Systems Research97 is
crucial in the worldwide integration of telerchabilitation in
health systems. Lastly, it should be noted that digital medi-
cine and telerehabilitation are still relatively new fields.
There are risks and challenges that need to be addressed,
such as data security and privacy, the accuracy and reli-
ability of digital tools, and the use of technology in a way
that supports, rather than replaces, traditional medical
practices. Despite these challenges, telerehabilitation and
digital medicine offer tremendous potential to improve
health and healthcare, and will likely play an increasingly
important role in the delivery of care in the years to come.
In the near future, it is likely that we are going to use mul-
timodal digital solutions including telemedicine and even
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artificial general intelligence to maximize patients’ recov-
ery and improve their quality of life while paying utmost
attention to the safe use of artificial intelligence.

Conclusions

Evidence suggests equivalent outcomes for rehabilitation
delivered via telecommunication technologies when com-
pared to onsite rehabilitation in a variety of rehabilitation
fields and in diverse health conditions.

Together with face-to-face rehabilitation, the use of
digital technologies for the delivery of rehabilitation will
probably offer an extra opportunity to ensure continuity in
the provision of rehabilitation needed by patients. Telere-
habilitation may have socioeconomical and environmental
benefits and may be a step toward a green and sustainable
health care, a topic in light of climate change pointing to
environmentally friendly services and those services that
do not damage resources for the future generations.!19 It is
noteworthy that telerehabilitation does not replace face-to-
face rehabilitation and that a hybrid rehabilitation scheme
could lead to positive synergic effects on the outcomes.

PRM physicians are recommended to deliver rehabili-
tation services including consultation, assessment, diag-
nosis, prevention, therapeutics/interventions for rehabili-
tation/PRM interventions, palliation, and monitoring via
telerchabilitation whenever required and feasible and
possible in a variety of health conditions based on avail-
able research evidence of effectiveness. More research is
needed to better understand what the optimal methods are
and to identify best practices. Telerehabilitation practices
anticipate innovative follow-up ideas to be evaluated and
tested for safety and efficacy in the context of remote re-
habilitation services.

In conclusion, PRM physicians play a critical role in
telerehabilitation, working to ensure that patients receive
safe and effective rehabilitation services through remote
means. Their expertise, knowledge, and commitment to
patient care are essential to the success of telerehabilitation
and the overall goal of improving health and healthcare.
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