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ABSTRACT

Objective: To compare the effects of a home-based pulmonary rehabilitation (PR) program
with and without telecoaching on health-related outcomesin COVID-19 survivors. Methods:
A total of 42 COVID-19 patients who completed medical treatment were randomly divided
into two groups: the study (telecoaching) group (n = 21) and the control (no telecoaching)
group (n = 21). Both groups participated in an 8-week home-based PR program including
education, breathing exercises, strength training, and regular walking. The study group
received phone calls from a physiotherapist once a week. Both groups of patients were
assessed before and after the program by means of the following: pulmonary function
tests; the modified Medical Research Council dyspnea scale; the six-minute walk test;
extremity muscle strength measurement; the Saint George's Respiratory Questionnaire
(to assess disease-related quality of life); the Medical Outcomes Study 36-item Short-
Form Health Survey (SF-36, to assess overall quality of life); and the Hospital Anxiety and
Depression Scale. Results: In both groups, there were significant improvements in the
following: FVC; the six-minute walk distance; right and left deltoid muscle strength; Saint
George's Respiratory Questionnaire activity domain, impact domain, and total scores; and
SF-36 social functioning, role-physical, role-emotional, and bodily pain domain scores (p
< 0.05). Decreases in daily-life dyspnea, exertional dyspnea, and exertional fatigue were
significant in the study group (p < 0.05), and the improvement in SF-36 social functioning
domain scores was greater in the study group (p < 0.05). Conclusions: A home-based PR
program with telecoaching increases social functioning and decreases daily-life dyspnea,
exertional dyspnea, and exertional fatigue in COVID-19 survivors in comparison with a
home-based PR program without telecoaching.
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INTRODUCTION Long-term treatment of critically ill patients in the
ICU or inpatient ward, bed rest, continuous quarantine,
and social distancing lead patients to be inactive for
extended periods,® resulting in a decrease in muscle
mass and strength; changes in muscle fibers; remodeling
of muscle tissue; fatigue; and inflammation.(” The
unpredictability of the disease state, the uncertainty of
effective treatment methods, and being afflicted with a
deadly disease cause stress. Anxiety, depression, and
stress disorder are quite common and severe in patients
hospitalized for COVID-19.®

In patients with COVID-19, pulmonary rehabilitation

COVID-19, a highly contagious respiratory disease,
has spread rapidly worldwide, posing a devastating
threat to health, economy, and lifestyle.(*» COVID-19
predominantly affects the respiratory system. Although
most patients are asymptomatic, the disease can show
clinical progress ranging from upper respiratory tract
symptoms to life-threatening severe pneumonia.® Flu-
like symptoms such as fever, dyspnea, fatigue, cough,
expectoration, sore throat, and headache are common in
infected individuals.® Patients with COVID-19, whether
hospitalized or not, continue to have multiple symptoms,

particularly dyspnea and fatigue, even approximately 3
months after the onset of symptoms. This indicates the
presence of a “post-COVID-19 syndrome” and highlights
the unmet health care needs of patients with mild or
severe COVID-19.

(PR) facilitates patient follow-up, strengthens health
management, and helps patients recover and return to
society more quickly and safely.® Telehealth practices
are the most appropriate method because of the risk of
transmission and because they allow social distancing
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during the COVID-19 pandemic.*® Pulmonary
telerehabilitation has been shown to be as beneficial
as conventional PR in patients with chronic respiratory
diseases such as COPD, interstitial lung disease, and
bronchiectasis, with no safety issues.(*") Studies have
described different methods of delivering PR, such as
over the phone, through mobile phone applications,
through videoconferencing, and through websites.(*)
Although home-based programs and telerehabilitation
applications are commonly used in the management
of COVID-19, there is inadequate information on the
best strategy for PR. The objective of the present
study was to evaluate whether adding telecoaching
to a home-based PR program would have any impact
on the effectiveness of the program. To that end, we
compared the effects of PR with and without telecoaching
on dyspnea, exercise capacity, peripheral muscle
strength, quality of life, and psychological symptoms
in COVID-19 survivors.

METHODS

Study setting and participants

This was a randomized controlled study conducted
between February of 2021 and July of 2021. The study
was approved by the Research Ethics Committee of the
Dr. Suat Seren Chest Diseases and Thoracic Surgery
Training and Research Hospital (Protocol no. E-49109414-
604.02) and registered at https://clinicaltrials.gov
(NCT04791072). All participating patients gave written
informed consent. The inclusion criteria were as follows:
having been diagnosed with COVID-19; having stayed in
the ICU or ward for more than 10 days with or without the
need for invasive mechanical ventilation (IMV); having
received noninvasive mechanical ventilation (NIMV);
having received high-flow oxygen therapy; and having
completed medical treatment. COVID-19 patients who
received outpatient pharmacological treatment before
hospitalization, those who experienced dyspnea for
the first time ever because of the disease, and those
in whom dyspnea continued despite treatment were
also included.*?

An effort was made to include post-acute COVID-19
patients (i.e., those with persistent symptoms at 4 weeks
after the onset of symptoms).*> Patients who were
past the post-acute phase, those who had orthopedic
problems, those who were receiving treatment for
active cancer, and those who declined to participate
were excluded from the study. In addition, patients
with cardiac and thromboembolic complications were
excluded from the study because of their ongoing
medical treatment and the potentially harmful effects
of exercise.*?

The G*Power software, version 3.1.9.7 (Heinrich
Heine University, Disseldorf, Germany), was used in
order to determine the required sample size for the
study. It was calculated that at least 21 participants
were needed in each group to obtain a power of 80%,
with an effect size of 0.80 and a type I error of 0.05,
to identify intergroup differences.*>

J Bras Pneumol. 2023;49(1):e20220107

Procedure

The flow chart of the study is shown in Figure 1. The
patients referred to our PR unit were divided into two
groups (the study [telecoaching] group and the control
[no telecoaching] group) by means of a randomization
program.(*®) Breathing exercises, as well as exercises
focusing on lower and upper extremity strengthening,
were prescribed to both groups by a physiotherapist
as part of a home-based PR program. All patients
were asked to keep an exercise diary to evaluate
their compliance with the program. Although the
control group was not contacted, the study group was
contacted every Monday by a physiotherapist to collect
information about their adherence to the program; a
motivational speech was made, and the importance
of the program was emphasized. During the phone
calls, the physiotherapist talked to the patients about
the problems that they experienced when doing the
exercises and suggested solutions. One researcher,
who was blinded to which group the patients were in,
entered the data and performed all statistical analyses.

Outcomes

A detailed anamnesis was obtained from the patients,
and their demographic and clinical characteristics
were recorded. The Charlson Comorbidity Index
was calculated for all patients before SARS-CoV-2
infection.”) Patients were asked whether they had
received mechanical ventilation or high-flow oxygen
therapy during hospitalization. The respiratory
system was evaluated by a pulmonologist, and the
cardiovascular system was evaluated by a cardiologist.
Chest X-ray and CT findings were reported by a
radiologist at our hospital. Functional assessment was
performed in person (in our PR unit) for both groups
before and after PR.

The primary outcome of this study was the six-minute
walk distance (6MWD). Secondary outcomes included
the following: respiratory function; upper and lower
extremity muscle strength; perception of dyspnea;
quality of life; and psychological symptoms (anxiety
and depression).

Exercise capacity

Exercise capacity was determined by the six-minute
walk test. Patients were asked to walk as far as possible
along a 30-m straight corridor for a period of 6 min.®

Upper and lower extremity muscle strength

Upper and lower extremity muscle strength was tested
against the resistance of the assessing physiotherapist,
being graded from 0 (no contraction) to 5 (normal
strength). The movement pattern required for each
measurement was explained to the patient and
demonstrated. The patient was asked to perform the
movement in the entire range against gravity. If the
patient was able to complete the movement through the
full available range against gravity, the joint was placed
at the appropriate angle, and resistance was applied
gradually. Appropriate feedback and encouragement
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COVID-19 survivors who met the inclusion criteria and were referred to our PR unit
(n=57)

Enrollment

Declined to participate (n = 9)

Randomized (n = 48)

v

Allocation

Y

Y

Allocated to the study group (n = 24)

- Participated in a home-based exercise program

- Breathing exercises; upper and lower extremity
strengthening exercises; regular walking program

- Received phone calls once a week

Allocated to the control group (n = 24)

- Participated in a home-based exercise program
- Breathing exercises; upper and lower extremity
strengthening exercises; regular walking program

Follow-up

Y

Y

Lost to follow-up
Did not answer the phone calls (n = 3)

Lost to follow-up
Did not return for the follow-up evaluation (n = 3)

Analysis

Y

Y

Analyzed (n = 21)

Analyzed (n = 21)

Figure 1. Flow chart of the study. PR: pulmonary rehabilitation.

were given during measurement to promote greater
effort. Measurements were made on each patient, first
on the right side and then on the left side.

The biceps and deltoid muscles were evaluated for
upper extremity muscle strength, and the quadriceps
muscle was evaluated for lower extremity muscle
strength.®®

Respiratory function

A body plethysmograph (Zan 500; nSpire Health, Inc.,
Longmont, CO, USA) was used in order to evaluate
respiratory function. The following parameters were
assessed and recorded: FEV,, FVC, and FEV,/FVC.

Dyspnea

The modified Medical Research Council (mMRC)
dyspnea scale,?® consisting of five grades, was used
in order to determine the severity of dyspnea, with 0
being the best grade and 4 being the worst grade. The
modified Borg scale,?? with a scoring system ranging

from 0 to 10, was used in order to evaluate dyspnea
and fatigue on exertion, with 0 being the best score
and 10 being the worst score.

Psychological symptoms

The Hospital Anxiety and Depression Scale, consisting
of 14 questions, was used in order to determine
the psychological status of patients. A score of 0-7
indicated a normal status; a score of 8-11 indicated a
borderline status; and a score > 11 indicated anxiety
or depression.??

Quality of life

The Saint George’s Respiratory Questionnaire (SGRQ)
was used in order to determine disease-specific quality
of life. High scores indicated worsening of the disease
and an increase in symptoms.®® The Medical Outcomes
Study 36-item Short-Form Health Survey (SF-36) was
used in order to measure the overall quality of life. A
higher score translated to a better quality of life.(>?
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Home-based PR program

Our home-based PR program was explained to all
patients in detail by a physiotherapist in our PR unit.
All patients were asked to keep an exercise diary. The
home-based program included breathing exercises,
strength training, and a regular walking program.
Table 1 summarizes the program. Bronchial hygiene
techniques were taught to the patients in need by
means of pulmonary auscultation. Breathing exercises
included pursed-lip breathing, diaphragmatic breathing,
and thoracic expansion exercises. Strengthening
exercises were performed with free weights for the
biceps and deltoid muscles (in the upper extremity)
and the quadriceps and gastrocnemius muscles (in the
lower extremity). In addition, for the lower extremities,
squat and calf-raise exercises were given, with each
exercise being repeated 8-10 times per set, 1-2 sets
per day, 5-7 days per week. All strengthening exercises
were started without weight. During the program, half
a kilogram of weight was added to every 6 periods of
exercise on the basis of a modified Borg scale score
of < 3. All patients were given an exercise booklet. A
2-min break was given between exercises for resting.
Patients participated in a walking exercise program for a
total of 20-30 min in an outdoor environment without a
slope or in an indoor environment with good ventilation
and a slope. The exercise was adjusted according to
the target HR and the modified Borg scale score.?>2¢)
The exercise duration was increased when dyspnea and
fatigue perception scores were < 3 on the modified
Borg scale. The patients were instructed to keep their
oxygen saturation above 90% and their HR below 124
bpm in order to perform the exercise within safe limits
and avoid cardiopulmonary complications.®®

The patients were reevaluated 8 weeks after
completing the home-based exercise program, and
telecoaching was added to the study group. Respiratory
function, perception of dyspnea, psychological
symptoms, and quality of life were evaluated by the
same pulmonologist, and exercise capacity, muscle
strength, and compliance with the program were
evaluated by the same physiotherapist. The exercise
diary kept by the patients was used in order to evaluate
their compliance with the program.

Statistical analysis
All statistical analyses were performed with the
IBM SPSS Statistics software package, version 20.0

(IBM Corporation, Armonk, NY, USA). The normality
of the data was evaluated by the Shapiro-Wilk test
and histograms. Descriptive statistics were reported
as mean * standard deviation, median (interquartile
range), or proportion. Results were reported by
comparing post-intervention and baseline values. The
independent sample t-test or the Mann-Whitney U test
was used in order to compare baseline characteristics,
and two-way ANOVA with Bonferroni correction was
used in order to compare variables before and after
treatment in each group. A value of p < 0.05 was
considered statistically significant.

RESULTS

Of the 57 patients who met the inclusion criteria, 9
declined to participate in the study. The remaining 48
patients were randomized into study (telecoaching)
and control (no telecoaching) groups. Of those 48
patients, 3 (all of whom were in the study group)
did not answer the phone calls. A total of 3 controls
were unable to return to our PR unit for the follow-up
evaluation: 2 moved to another city, and 1 had a vertigo
attack. Therefore, 6 patients (3 from each of the two
groups) were excluded from the analysis. A total of
42 COVID-19 patients therefore completed the study.
Of those, 21 were in the study group and 21 were in
the control group (Figure 1). The baseline values for
those who withdrew from the study were similar to
those for those who remained in the study (p > 0.05).

The rate of compliance with the exercise program was
90% in the study group and 70% in the control group.
After receiving feedback from study and control group
patients at the end of the program, we determined
that they did their breathing exercises fully but failed
to comply with the walking program.

The demographic and physical characteristics of the
patients in the study and control groups were similar
(p > 0.05), the exception being that the control group
comprised older patients (p = 0.009). The number
of patients with bilateral radiological findings was
higher in the study group (p = 0.048). In addition, 2
of the patients in the study group had nodules, and
1 had pleurisy, which was not present in the control
group. The number of patients receiving home oxygen
therapy was higher in the control group (p = 0.044).
The hospital and ICU length of stay, the number of
patients who received IMV or NIMV, and the number of

Table 1. Home-based pulmonary rehabilitation program for COVID-19 survivors.

Breathing exercises

Strength training
the modified Borg scale.

Walking program

« Techniques: diaphragmatic breathing, pursed-lip breathing, thoracic expansion exercises
» Frequency: 8-10 repetitions per set, 1-2 sets per day, 5-7 days per week

o Intensity: perceived fatigue of < 3 on the modified Borg scale
» Frequency: 8-10 repetitions per set, 1-2 sets per day, 5-7 days per week
» Progression: Weights were increased when perceived dyspnea and fatigue were < 3 on

o Intensity: Fatigue was targeted at < 3 on the modified Borg scale.

» Frequency: 3-5 days per week, 20-30 min per day

 Progression: Walking speed and increased duration targeting a score of < 3 on the
modified Borg scale for perceived dyspnea and fatigue.
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patients who received high-flow oxygen therapy were
similar in both groups (p > 0.05; Table 2).

Table 3 provides a between-group comparison of
outcome measures before and after the home-based
PR program. In the study and control groups, there
was a significant increase in the following: FVC (in %
of predicted); 6MWD; right and left deltoid muscle
strength; SGRQ activity domain, impact domain, and
total scores; and SF-36 social functioning, role-physical,
role-emotional, and bodily pain domain scores (p <
0.05). Daily-life dyspnea (as measured by the mMRC
scale), exertional dyspnea and fatigue (as measured
by the modified Borg scale), lower extremity muscle
strength, and SF-36 role-physical and bodily pain
domain scores decreased significantly, although only
in the study group (p < 0.05). Figure 2 shows the
changes in the 6MWD, mMRC scale scores, exertional
dyspnea, and exertional fatigue before and after PR in
the study and control groups.

Right and left biceps muscle strength increased,
although only in the control group (p < 0.05). No
significant changes were observed in FEV, (in % of
predicted), FEV,/FVC, anxiety scores, or depression
scores (p > 0.05; Table 3).

The results of the two-way ANOVA comparing the
study and control groups showed that the improvements
in daily-life dyspnea, exertional dyspnea, exertional
fatigue, and SF-36 social functioning domain scores
were significantly greater in the study group (p <
0.05; Table 4).
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DISCUSSION

In the present study, COVID-19 survivors participated
in an 8-week home-based exercise program, with
telecoaching being added to the study group. We found
that the 6MWD, FVC, and quality of life significantly
improved in both groups. Upper and lower extremity
muscle strength significantly increased in the
telecoaching group, whereas, in the control group, only
upper extremity muscle strength increased. Daily-life
dyspnea, exertional dyspnea, and exertional fatigue
decreased significantly, although only in the telecoaching
group. When the two groups were compared in terms
of the benefits of the program, the improvement in
daily-life dyspnea, exertional dyspnea, exertional
fatigue, and social functioning was significantly greater
in the telecoaching group than in the control group.
No side effects were observed in either group during
the program.

Given the elevated risk of hospital spread, rehabilitation
should be provided through telemedicine, with minimal
contact. This can be provided to COVID-19 patients
through remote consultation (telecoaching) or online
training (telerehabilitation). In this study, telecoaching
was preferred because of the easy and widespread use
of mobile phones.

In our study, ground-glass opacity was the most
common radiographic finding. Bilateral findings were
more common in the study group than in the control
group (73% vs. 42%). In our study, there was no
difference between the two groups in terms of the

Table 2. Comparison of sociodemographic and clinical characteristics between study and control group patients.?

Variable
Control
(n = 21)

Male 13 (68.4) 15 (78.9) 0.714*
Age, years 57.67 + 8.42 63.67 +7.90 0.0097
BMI, kg/m? 29.98 + 6.37 28.75 + 3.51 0.3527
Smoking status 0.203*

Current smoker 1(5.3) 0(0.0)

Former smoker 8 (42.1) 13 (68.4)

Never smoker 10 (52.6) 6 (31.6)
Smoking history, pack-years 36.33 +21.73 37.50 + 23.40 0.9137
Presence of comorbidity 14 (73.7) 13 (68.4) 0.721*
CCl 0 [0-1] 1 [0-1] 0.488
Radiological finding

Bilateral 14 (73.6) 8 (42.1) 0.048

Unilateral 8 (42.1) 11 (57.8) 0.330

Pleural effusion 1(5.2) 0(0.0) -

Ground-glass opacity 14 (73.6) 16 (84.2) 0.633

Nodule 2(10.5) 0 (0.0) -
Hospital LOS, days 12 [5-15] 11 [8-14] 0.975*
ICU LOS, days 0 [0-11] 2.5 [0-9] 0.638*
NIMV 6 (31.6) 9 (47.4) 0.319*
IMV 2 (10.5) 3(15.8) 0.631*
HFOT 3 (15.8) 5 (26.3) 0.473*
HOT 9 (47.4) 15 (78.9) 0.044*

CCI: Charlson Comorbidity Index; LOS: length of stay; NIMV: noninvasive mechanical ventilation; IMV: invasive
mechanical ventilation; HFOT: high-flow oxygen therapy; and HOT: home oxygen therapy. #Values expressed as n
(%), mean = SD, or median [IQR]. *Pearson’s chi-square test. 'Independent sample t-test. “Mann-Whitney U test.
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Figure 2. Changes in the six-minute walk distance (6MWD), modified Medical Research Council (mMRC) scale scores,
exertional dyspnea, and exertional fatigue before and after pulmonary rehabilitation (PR) in the study (telecoaching)

and control (no telecoaching) groups.

length of stay in the ward/ICU or the use of IMV and
NIMV. Although the two groups were similar in terms
of the number of patients receiving high-flow oxygen
therapy, the number of patients receiving home
oxygen therapy was higher in the control group. It
is known that oxygen therapy has positive effects on
functional recovery and quality of life.?”) Therefore, the
improvement in functional parameters and quality of
life despite a lower rate of compliance with the program
in the control group might be due to the high number
of patients receiving oxygen therapy in this group.

In our study, the patients in the study group were
younger than were those in the control group. Although
this is not a limitation, given that our study was a
randomized controlled study, when we evaluate the
effect of age on the results, the respiratory, functional,

and psychological values measured before the program
were similar between the two groups. The gains
might appear to be higher if the baseline physical
functions were worse in the older group. Therefore,
we do not think that the younger patients in the study
group inflated the results. However, compliance with
telerehabilitation might be higher in younger patients,
and this might explain why the improvement was
greater in the study group.

It has been shown that PR increases exercise capacity,
increases muscle strength, improves the quality of life,
and reduces dyspnea.® In a study investigating the
effect of telerehabilitation, there was no improvement
in the respiratory function of COVID-19 survivors who
had a perception of dyspnea of 2-3 on the mMRC scale
after discharge.?® In our study, a significant increase
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Table 4. Group effect, time effect, and group-time effect on the outcome variables.

Variable Group effect Time effect Group-time effect® Partial Statistical
n? power
F p F p
PFT
FEV, (% predicted) 2.257 0.142 7.339 0.010 0.001 0.976 0.001 0.050
FVC (% predicted) 1.745 0.195 11.60 0.002 0.054 0.817 0.001 0.056
FEV,/FVC 0.068 0.796 1.055 0.311 0.453 0.505 0.012 0.100
mMRC scale 0.143 0.708 17.05 < 0.001 7.420 0.010 0.171 0.755
Six-minute walk test
6MWD 2.257 0.142 31.152 < 0.001 0.083 0.775 0.002 0.059
Dyspnea (mBORG) 0.281 0.599 4.039 0.052 6.163 0.018 0.146 0.676
Leg fatigue (mBORG) 0.055 0.816 4.431 0.042 4.431 0.042 0.110 0.535
Muscle strength
Right biceps 0.298 0.589 13.93 0.001 1.544 0.221 0.041 0.228
Left biceps 0.664 0.421 16.18 < 0.001 2.3%4 0.131 0.062 0.325
Right deltoid 0.001 0.997 21.73 < 0.001 0.340 0.564 0.009 0.088
Left deltoid 1.208 0.279 19.25 < 0.001 1.025 0.318 0.028 0.167
Right quadriceps 0.107 0.745 8.486 0.006 1.558 0.220 0.041 0.229
Left quadriceps 0.610 0.440 9.763 0.004 0.610 0.440 0.017 0.118
SGRQ
Symptoms 0.274 0.604 4.406 0.043 0.004 0.949 0.001 0.050
Activity 0.203 0.655 14.99 < 0.001 0.036 0.851 0.001 0.054
Impact 0.347 0.559 27.16 < 0.001 0.255 0.616 0.007 0.078
Total 0.150 0.701 32.05 < 0.001 0.038 0.847 0.001 0.054
SF-36
Physical functioning 0.170 0.683 5.980 0.019 0.841 0.365 0.023 0.145
Social functioning 0.002 0.966 32.34 < 0.001 7.045 0.012 0.164 0.733
Role-physical 0.001 0.998 18.37 < 0.001 1.042 0.314 0.028 0.168
Role-emotional 0.001 0.998 13.36 0.001 0.327 0.571 0.009 0.086
General health 0.386 0.538 1.761 0.193 0.046 0.832 0.001 0.055
Mental health 0.584 0.450 5.016 0.031 0.003 0.960 0.001 0.050
Bodily pain 0.137 0.713 25.69 < 0.001 3.169 0.083 0.081 0.410
Vitality 0.816 0.372 7.805 0.008 0.968 0.332 0.026 0.160
HADS
Anxiety 1.549 0.221 0.283 0.598 2.546 0.119 0.066 0.342
Depression 0.792 0.379 0.001 0.998 0.065 0.800 0.002 0.057

PFT: pulmonary function testing; mMRC: modified Medical Research Council; 6MWD: six-minute walk distance;
mBORG: modified Borg scale; SGRQ: Saint George’s Respiratory Questionnaire; SF-36: Medical Outcomes Study
36-item Short-Form Health Survey; and HADS: Hospital Anxiety and Depression Scale. ?Group-time effect is also
known as comparison of A values. Repeated-measures ANOVA.

in FVC values was observed in both the study and
control groups.

In one study, exercise capacity significantly increased
following the telerehabilitation provided to COVID-19
patients after discharge, and dyspnea significantly
decreased.® Similarly, in our study, there was an
increase in the 6MWD and a decrease in the perception
of dyspnea in the study group. In the control group,
the 6MWD increased, and the perception of dyspnea
did not decrease.

In one study, lower extremity muscle strength
exercises were included in the telerehabilitation
exercise program, and it was observed that muscle
strength increased at the end of the program.® In
our study, both upper and lower extremity muscle
strength exercises were given. Although lower and
upper extremity muscle strength increased in the
study group, only upper extremity muscle strength
increased in the control group. The higher increase in
lower extremity muscle strength in the study group

J Bras Pneumol. 2023;49(1):e20220107

might be due to greater compliance with the walking
program, as well as to peripheral strengthening.

Telerehabilitation provided to COVID-19 survivors
improves the quality of life of patients. In our study,
there was an improvement in all parameters except
for SGRQ symptoms domain scores in both groups.
There was an improvement in most SF-36 domains
in the study group, whereas, in the control group,
fewer SF-36 domains were found to have improved.
Anxiety and depression scores did not change in either
group. This result suggests that COVID-19 survivors
with symptoms of anxiety and depression should seek
professional psychological support.

In our study, the rate of adherence to the
telerehabilitation program was 90%. As expected,
compliance with the program was higher in the
telecoaching group. This rate is close to that reported
elsewhere (88%).¢ In a study in which only breathing
exercises were prescribed to elderly COVID-19 patients,



the respiratory function, 6MWD, and quality of life of
the patients improved.V

In our study, the follow-up evaluation revealed that
the patients in the control group performed breathing
exercises and peripheral muscle strength exercises but
failed to walk regularly. The increase in muscle strength
in the upper extremities of control group patients might
be due to increased use of upper extremities in daily
life. The lower extremity muscle strength of control
group patients may not have increased because they
did not adhere to the walking program.

The relatively small number of patients participating
in the study prevented us from making further
between-group comparisons. The evaluation of upper
and lower extremity muscle strength, the evaluation
of health-related and disease-specific quality of life,
and the examination of psychological symptoms are
some of the strengths of the present study.

In conclusion, a home-based PR program increases
exercise capacity, muscle strength, and quality of life

Sahin H, Naz |, Karadeniz G, Sunegl O, Polat G, Ediboglu O

in COVID-19 survivors. Adding telecoaching to the
program results in more significant improvements
in daily-life dyspnea, exertional dyspnea, exertional
fatigue, and social functioning. Providing COVID-19
survivors with a home-based exercise program (and
telecoaching, if possible) reduces the negative effects
of the disease.
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