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Summary

Considering the current coronavirus disease (COVID-19) pandemic, telerehabilitation may be a
viable first-line option for patients with respiratory tract disease. To date, there has been no sys-
tematic review on telerehabilitation for respiratory tract diseases, including COVID-19.
Therefore, this scoping review aimed to determine what telerehabilitation for patients with respi-
ratory tract diseases consists of, how safe telerehabilitation is for patients with respiratory tract
diseases, and how feasible telerehabilitation is for hospitalized patients with COVID-19. In May
2020, we conducted a search of the following publication databases on the use of telerehabilita-
tion in the treatment of respiratory tract diseases: Medical Literature Analysis and Retrieval
System Online, Embase, Cochrane Central Register of Controlled Trials, Cumulative Index to
Nursing and Allied Literature, and Physiotherapy Evidence Database. Of the 208 articles identi-
fied, 23 studies were subsequently included in this scoping review. In 22 of the included studies,
subjects had stable COPD and underwent telerehabilitation at home. The final included study
was a case series of subjects with severe acute respiratory syndrome coronavirus 2 infection who
underwent telerehabilitation in-hospital. Most telerehabilitation programs consisted of aerobic
exercises using a cycle ergometer or a treadmill, walking, and muscle-strengthening exercises.
The reported number of adverse events was low, and most studies reported that the average ses-
sion adherence rate was > 70%. The majority of the telerehabilitation programs included a face-
to-face rehabilitation assessment. Our findings indicate that, in its current state, telerehabilita-
tion may be safe and feasible and may lead to reduced face-to-face rehabilitation therapy; in
addition, remote rehabilitation assessment should be considered during the COVID-19 pandemic.
Further research that targets a more diverse range of respiratory tract diseases and considers
telerehabilitation in a hospital setting is required. Key words: chronic obstructive pulmonary dis-
ease; coronavirus; pandemic, rehabilitation; respiratory tract diseases, telerehabilitation. [Respir Care
2021;66(4):686—-698. © 2021 Daedalus Enterprises]

Introduction

Pulmonary rehabilitation (PR) is recognized as an im-
portant, standard treatment for individuals with chronic
respiratory diseases. The goals of PR for chronic respira-
tory disease include minimizing symptom burden,
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maximizing exercise performance, and increasing partici-
pation in activities of daily living.' PR is a first-line man-
agement strategy in patients with COPD, and it reduces
dyspnea, increases exercise capacity, and improves
health-related quality of life.>? It is beneficial to patients
with diseases besides COPD such as interstitial lung
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disease, cystic fibrosis, bronchiectasis, and asthma.'
Depending on the disease, PR may become established in
the acute phase, such as while a patient is still in the hospi-
tal after an exacerbation.*”

Telerehabilitation refers to the delivery of therapeutic
rehabilitation at a distance or in out-of-hospital settings
using telecommunication technologies.® Improving access
to PR is one of the most pressing issues in the respiratory
community."” A recent systematic review including only sta-
ble subjects with COPD clarified that home-based telehealth
care may lead to increased physical activity level.® Although
PR is provided for patients with other respiratory diseases
except for stable COPD, telerehabilitation for respiratory
tract disease has not been sufficiently investigated.

Due to the ongoing coronavirus disease (COVID-19) pan-
demic, redesigning rehabilitation services with the aim of min-
imizing face-to-face contact in both a timely and evidence-
based manner has become important. Telerehabilitation has
been suggested as the first-line option for patients with respira-
tory tract diseases, including those with COVID-19 in the
post-acute phase.” COVID-19 is a respiratory tract disease that
has demonstrated rapid and widespread transmission.'® This
has prompted the use of telerehabilitation systems in hospitals
to mitigate the spread of the infection."" It is, therefore, neces-
sary to consider telerehabilitation during the acute phase for
in-patients as well as during the post-acute phase from the per-
spective of infection prevention.

Therefore, this scoping review, conducted in the
COVID-19 era, aimed to determine what telerehabilitation
for patients with respiratory tract disease consists of, how
safe telerehabilitation is for patients with respiratory tract
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diseases, and how feasible telerehabilitation is for hospital-
ized patients with COVID-19.

Review of the Literature

In accordance with the pre-defined protocol,'* we con-
ducted a scoping review based on the 5-stage framework
outlined by the Joanna Briggs Institute: identifying the
research question; identifying relevant studies; study selec-
tion; data charting; and collating, summarizing, and report-
ing the results."® This scoping review follows the Preferred
Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews statement'* (see the supple-
mentary materials at http://www.rcjournal.com).

Eligibility Criteria and Search Strategy

We used the Population, Concept, and Context frame-
work'? to define the inclusion criteria. All published studies
conducted on subjects with respiratory tract diseases,
including those with severe acute respiratory syndrome
coronavirus 2 infection (SARS-Cov-2), Middle East respi-
ratory syndrome, and coronavirus disease (COVID-19),
were included. In this scoping review, the International
Classification of Diseases, Tenth Revision, Clinical
Modification codes of subjects included JOO-J99 for dis-
eases of the respiratory system; A15-16 for respiratory tu-
berculosis; U04 for SARS-Cov-2 infection; U07.1 for
COVID-19, virus identified; and U07.2 for COVID-19, vi-
rus unidentified. We reviewed the existing literature on
telerehabilitation in subjects with respiratory tract diseases
regarding rehabilitation programs, feasibility, and safety.
In this review, telerehabilitation was defined as delivery
of therapeutic rehabilitation at a distance or offsite using
telecommunication technologies.® We also included stud-
ies on telerehabilitation, remote rehabilitation, and virtual
rehabilitation as defined by each study’s authors. Studies
were included regardless of the setting (including hospi-
tals), phase, country, and follow-up duration. Studies were
excluded if they did not fit the conceptual framework of
the review.

Comprehensive searches of the following databases were
conducted on May 9, 2020: Medical Literature Analysis
and Retrieval System Online, Embase, Cochrane Central
Register of Controlled Trials, Cumulative Index to Nursing
and Allied Literature, and Physiotherapy Evidence
Database (see the supplementary materials at http://www.
rcjournal.com). In addition, searches were conducted in the
World Health Organization International Clinical Trials
Registry Platform and ClinicalTrials.gov to identify
ongoing clinical trials. We also identified additional rele-
vant research by hand-searching the reference lists of the
included studies and relevant reviews (based on the citation
information from the Web of Science).
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All published randomized controlled trials (RCTs),
crossover trials, cluster-randomized trials, quasi-random-
ized trials, non-randomized trials, observational studies
with controls, case reports, and case series were included.
Studies in any language and from any country were
accepted. Conference abstracts and review articles were
excluded from this study, following the pre-defined
protocol.'?

Study Selection

The selection of studies was conducted independently by
2 researchers (ST and KY). The 2 researchers compared
their lists, and any differences in opinion were resolved by
discussion; where this failed, resolution was reached
through arbitration by a third researcher (YK).

Data Extraction and Synthesis

Data extraction was conducted by 1 researcher (ST)
using standard data-extraction forms including diagnosis,
setting, study type, number of subjects, telerehabilitation
program, control, outcomes, adverse events, and feasibility
as in the pre-defined protocol.'? Another researcher (KY)
confirmed the extracted data. Where necessary, we con-
tacted the authors of the reviewed publications. We organ-
ized the extracted data described above as a qualitative
synthesis.

Results

Of the 208 articles identified, 29 articles (23 studies)
were included in this scoping review.'"'>** The study
selection process is shown in Figure 1. Fifteen studies were
conducted in Europe, including Denmark,'5*"#%#* United
Kingdom,*"¥** Italy,** the Netherlands,?** Norway,?*>*
Germany,”” and Greece®® (see the supplementary materials
at http://www.rcjournal.com). Regarding the study design,
this review included 8 RCTs,'02>28:30-3342 6 cage-control
studies, 52325263839 anq 9 case series,!19-21:27:343637.40

Subjects in 22 of the 23 included studies
(95.7%)15,16,19—23,25—28,30—34,36—40,42 had Stable COPD WhO
underwent telerehabilitation at home (Table 1). One
case series'! reported subjects with SARS-CoV-2
infection in Japan who underwent telerehabilitation in
the hospital. Although most ongoing studies and stud-
ies awaiting classification included subjects with
COPD,*? 2 RCTs in subjects with COVID-193*3*
were ongoing, and 2 studies including subjects with id-
iopathic pulmonary fibrosis®> and cystic fibrosis®®
were awaiting classification (see the supplementary
materials at http://www.rcjournal.com).

Telerehabilitation programs in 14 of the studies consisted
of both aerobic exercise, performed with a cycle ergometer
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Fig. 1. Flow chart.

or a treadmill or by walking, and muscle strength exercises
(Table 1).15,18,19,23,25»28,30,32,34,36,38,40 The rehabilitation
programs of 4 studies included stretching and breath-
ing exercises.'>?%2%3 Thirteen studies used pulse
oximetry to monitor oxyhemoglobin saturation and
pulse I.ate.l1,19,2l,25—27,2‘5',30,33,34,36,38,40 Sixteen stud-
ieslI,15,]6,19-21,23,25-28,34,38—40,42 used a Web camera SyS'
tem and a laptop or tablet computer for video
conferencing. Three studies used internet-based or
smartphone applications to encourage subjects to
exercise.’>?%%® The frequency of the programs varied
from daily to twice per week. The duration of the majority of

the programs was < 12 weeks'>!923:2328:3032363942 wyithouyg
excluding 1- or 2-y programs.****
Seventeen Smdiesl 1,15,16,20,21,25-28,30-32,36,38-40,42 I’epOI’ted

that the number of adverse events was low (Table 2). The
median ratio of subject withdrawal from the included stud-
ies was 5.0% (range 0-56.9%). The most reported average
rate of adherence to telerehabilitation sessions was > 70%
(Table 2).!1:1521.25.27.28.31.33.36.384042 Mgt telerehabilitation
programs did not include a face-to-face rehabilitation

session but included a face-to-face rehabilitation assess-
ment,15-1921.25.26.28.30-32.34,36.38-40.42
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SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2

Summary

This study is the first scoping review of telerehabilitation
for treating respiratory tract diseases. The review included
23 studies involving a total of 1,717 subjects. In this study,
we clarified that the available evidence on the use of telere-
habilitation for subjects with respiratory tract diseases is
primarily based on PR for patients with stable COPD; that
telerehabilitation for subjects with respiratory tract diseases
is safe; and that telerehabilitation would reduce the need for
face-to-face rehabilitation programs, although face-to-face
assessments are still required. This scoping review is the
first to clarify the lack of evidence for the telerehabilitation
of patients with other respiratory tract diseases beyond sta-
ble COPD.

Studies included in this review focused on stable COPD,
except for a case series on COVID-19. The exercise types
included in these studies were in accordance with the PR
guidelines shown in Table 1. Ongoing studies have tried to
recruit subjects with other respiratory tract diseases, includ-
ing those with COVID-19, idiopathic pulmonary fibrosis,
and cystic fibrosis. No study, except the case series of sub-
jects with COVID-19,"" reported telerehabilitation in a hos-
pital setting. As optimal rehabilitation may vary with
disease and setting, studies conducted on other diseases and
in hospital settings are needed during the era of COVID-19.

For patients with respiratory tract diseases, telerehabilita-
tion at home, using telemonitoring systems including meas-
urements of Sy0, and pulse rate, has been shown to be
feasible and safe. The withdrawal rate of subjects from tele-
rehabilitation was comparable to the reported rate in other
studies (10-31.8%).”” In addition, no serious adverse events
were reported for subjects with COPD’® and idiopathic pul-
monary fibrosis,”® and resistance training can be success-
fully performed during PR without increasing adverse
events.®® The number of adverse events was reported to be
low in all included studies; thus, telerehabilitation is likely
to be feasible and safe in patients with respiratory diseases
such as stable COPD. As the majority of the studies did not
specify the criteria for starting and discontinuing rehabilita-
tion sessions, further studies are required to clarify whether
the criteria used in telerehabilitation differ from those used
in face-to-face rehabilitation.

Telerehabilitation for patients with COVID-19 in hospi-
tal settings may be feasible and help to reduce the need for
face-to-face rehabilitation treatment. However, most evalu-
ations determining the intensity of rehabilitation program
before the implementation of telerehabilitation and the
effectiveness of the program were conducted in a face-to-
face manner. The guidelines for the field test to setting the
exercise intensity state that the test should be performed in
a location where a rapid and appropriate response to an
emergency is possible.®! To prevent infection and transmis-
sion during the COVID-19 pandemic, remote assessment of
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telerehabilitation for hospitalized patients with COVID-19
is desirable.'! Further research is needed to determine how
rehabilitation assessments can be conducted remotely to
deliver effective interventions.

This review has several strengths and limitations.
Regarding its strengths, the results of this review are based
on the currently available evidence, following a comprehen-
sive literature search. Furthermore, we employed a rigorous
methodology that followed a written protocol that was devel-
oped a priori. A limitation is the limited extent to which the
findings of the present review can be generalized beyond sta-
ble COPD. However, this scoping review is also the first
report to clarify the lack of evidence for telerehabilitation in
respiratory tract diseases besides stable COPD.

In conclusion, previous studies regarding telerehabilitation
in patients with respiratory tract diseases primarily included
stable patients with COPD. Current telerehabilitation is safe
and feasible and helps reduce face-to-face rehabilitation
treatment; remote rehabilitation assessment should be con-
sidered during the COVID-19 pandemic. Further research
that targets in-hospital telerehabilitation and other respiratory
tract diseases apart from stable COPD is needed.
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