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BACKGROUND/OBJECTIVES: The aim of the study was to examine the effects of exercise training through telerehabilitation
applied during COVID-19 isolation period on overweight and obese individuals on physical fitness and quality of life.
SUBJECTS/METHODS: In our study, 41 participants between the ages of 18-65 years and whose BMI values were 25 kg/m? and
above were randomly divided into two groups as telerehabilitation group (n: 21) and control group (n: 20). Exercise training applied
to the telerehabilitation group with remote live connection included warm-up exercises, trunk stabilization exercises and breathing
exercises under the supervision of a physiotherapist for 6 weeks, 3 days in a week. The control group was only informed about the
importance of exercise for one session and evaluated at baseline and after 6 weeks. The physical fitness levels of individuals was
assessed by Senior Fitness Test protocol and quality of life by Short Form-36.

RESULTS: As a result of the study, statistically significant improvements were obtained in all parameters of physical fitness, quality
of life in the telerehabilitation group (p < 0.05). In the difference values of the two groups, all parameters of physical fitness and
quality of life were observed that there were statistically significant differences in favor of telerehabilitation group (p < 0.05).
CONCLUSIONS: As a result, it was found that exercise training applied through telerehabilitation during the COVID-19 pandemic
process was an effective, safe and viable approach in overweight and obese individuals. In the future, studies investigating the
long-term effectiveness of telerehabilitation in this population are needed.
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INTRODUCTION

The World Health Organization (WHO) defines excess weight and
obesity as abnormal or excess fat accumulation that poses a risk to
health [1]. Excessive and wrong eating habits, inadequate physical
activity, age, gender, educational level and socio-cultural char-
acteristics, hormonal and metabolic factors, income status, genetic
factors frequent intervals, very low-energy diets, smoking, alcohol
use, birth process and drugs that have been used are the major
risk factors in the formation of obesity [2].

Evidence exists that identifies habitual sedentary behavior
(prolonged sitting) as a new risk factor for cardio metabolic disease
and all-cause mortality, regardless of time spent in exercise [3].
Maintaining regular physical activity and exercising routinely in a safe
home environment is an important strategy for healthy living during
the COVID-19 outbreak [4]. Overweight and obese individuals who
are considered high risk for COVID-19 infection are more likely to
participate in exercise in their lives, staying more active in this
process so that they can get through this process more smoothly.

In the most current version of a systematic review examining
rehabilitation practices in COVID-19, it is stated that telerehabilitation
should be the first treatment option for people at home [5]. In many
other publications published during this period, the importance of
telerehabilitation-based approaches is emphasized in the physiother-
apy and rehabilitation practices of individuals with both COVID-19

positive and negative and another disease. Moreover, it is
recommended to use telerehabilitation practices in the in-hospital
period in appropriate patients in order to minimize the risk of
transmission and to enable physiotherapists to work effectively and
safely [6, 7].

Because of COVID-19 outbreak in our country and in the world,
during the period of social isolation/quarantine that face-to-face
interview is not possible so we thought exercise training in obese
and overweight individuals who need the most physical activity
supervised by a physical therapist, the patient with a live
connection (sync) with a suitable option for the application might
be a suitable idea. In our literature review, it is seen that the effects
of telerehabilitation in overweight and/or obese individuals prior
to the COVID-19 pandemic process and during this period have
not yet been examined in any study.

In our study, our aim was to examine the effect of
telerehabilitation on physical fitness and quality of life in
overweight and obese individuals during the COVID-19 pandemic
social isolation period.

INDIVIDUALS AND METHOD
The study to examine the effect of telerehabilitation on physical
fitness and quality of life in overweight and obese individuals
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during the COVID-19 pandemic social isolation period was carried
out in Bagkent University, Faculty of Health Sciences, Department
of Physiotherapy and Rehabilitation.

Our study took place during a period of nationwide restrictions
immediately after the onset of the COVID-19 pandemic in our
country. Individuals aged 18-65 years with BMI values of 25 kg/m?
and above were included in the study. Individuals with cognitive,
neuromuscular, musculoskeletal, chronic systemic diseases that
may prevent exercising, who have undergone surgery in the last
6 months, who are suspected of pregnancy or who are pregnant,
active COVID-19 positive and previously infected COVID-19 were
not included in the study. Sociodemographic information was
recorded after obtaining the necessary oral and written permis-
sions from individuals who met the admission criteria. Informed
consent was obtained from the individuals included in the study
by giving verbal and written information prior to the evaluations.

Individuals were randomly divided into telerehabilitation (n:21)
and control (n:20) group using the computer numbering system.
The necessary information and explanations were made before
the training to be applied to the individuals in the telerehabilita-
tion group. The interviews took place synchronously (live) from a
convenient computer program that allowed remote exercise
training. Prior to the training, all individuals were supported to
access these programs. At the first meeting, the basic principles of
exercises to be applied to individuals were explained to
telerehabilitation group. The exercise training was carried out for
6 weeks, 3 sessions per week, an average of 45 min. Assessment
surveys used in the study were also transferred to an appropriate
computer program, allowing individuals to answer. All exercise
training sessions in the telerehabilitation group took place with
live remote supervision of the individual participating in the study
and a physiotherapist. Assessments of individuals in the control
group before and after the 6-week study period were also carried
out by providing a live connection. In addition, individuals in the
control group were told about the importance of exercise and
breathing exercises that they can practice on their own at home
with only one session of remote meeting so that they can get
through this period more comfortably.

This study was approved by Baskent University Medical and
Health Science Research Board and Ethics Committee (Project no:
KA20/156) and supported by Baskent University Research Fund.

Sociodemographic characteristics of the individuals involved in
our study and height (cm) and body weight (kg) measured by
remote control of the physiotherapist were recorded. Before and
after the six-week study period of the individuals were evaluated
with the following measurements.

Assessment of health-related physical fitness levels
Health- related physical fitness levels of individuals are evaluated
by Senior Fitness Test Protocol [8].

1. Chair stand test; is a test used to evaluate the muscle
strength of the lower extremity. For the test, the individual is
asked to get up from the chair in which he is located and sit
again for 30s, in a position with the arms crossed in the
chest. The number of repetitions completed during this time
is recorded.

2. Arm curl test; is a test used to evaluate the muscle strength
of the upper extremity. 3.5 kg for male individuals and 2.5 kg
for female individuals, for 30's, the elbow is supported on
the torso, forearm flexion and extension are asked to do,
and the test is repeated for both limbs. The total number of
repetitions performed is recorded.

3. 2-Minute step test; is a test used to assess cardiovascular
endurance. For the test, the distance to the midpoint of the
iliac crystal with the patella of the knees is marked and the
number of steps completed by maintaining that distance is
recorded for 2 min.
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4. Chair sit and reach test; is a test used to assess lower limb
flexibility. For the test, one knee flexion is requested in the
sitting position on the chair, while the other knee is in
extension and the ankle is in 90-degree flexion, the
individual is asked to reach towards the tip of the toe with
both hands. The distance between the fingertip of the hand
and the tip of the toe is recorded in centimeters (cm) with
the help of a tape measure. The test is repeated three times
and the best distance is recorded, and the test is repeated
for both limbs. For the measurement, the participant’s
relatives were informed and received support.

5. Back scratch test; is a test used to assess upper limb
flexibility. The dorsal face of the lower hand, the palmar face
of the upper hand is placed on the back, and the approach
distance of the middle fingers is recorded in cm by
measuring with a tape measure. The test is repeated three
times and the best distance is recorded, and the test is
repeated for both limbs. For the measurement, the
participant’s relatives were informed and received support.

6. 8 Foot up and go test; is a test used to assess agility and
dynamic balance. The individual is asked to get up from the
chair where he is located and take eight steps and sit back
in the chair. Time performed is recorded.

Assessment of health-related quality of life

Health related quality of life of individuals was evaluated by Short-
form 36 (SF-36). SF-36, developed by Rand Corporation in 1992 [9].
Validity and reliability studies of the Turkish version of SF-36 were
conducted by Kogyigit and his colleagues [10]. The scale consists
of 36 items and allows the measurement of 8 separate subhead-
ings. These 8 subheadings are called physical functioning, social
functioning, role limitation due to physical health, role limitation
due to emotional problems, mental health, energy/vitality, pain
and general health. For each subheading, individual points and
overall total are obtained from 0 to 100. Zero reports poor health
and 100 reports good health.

Telerehabilitation program

Our telerehabilitation program, which was applied to overweight
and obese individuals, continued for 3 sessions per week, an
average of 45 min, for a total of 6 weeks. Our exercise training
consisted of body stabilization-based mat exercises and breathing
exercises. 5-minute warm-up and cooling exercises consisting of
flexibility exercises for the lower and upper extremities and torso
before and after our exercise training were included. Mat
exercises, which included a total of 21 body stabilizers performed
in five different positions (back, side down, knee up, sitting and
face up) were initially performed 10 repetitions. All core
stabilization exercises were performed to provide abdominal
hallowing. The degree of difficulty was increased when individuals
performed 10 repetitions (approximately every 2 weeks), main-
taining spinal smoothness in each movement. For individuals who
had difficulty maintaining spinal smoothness, the exercises were
modified according to the person. In the last 10 min of our
telerehabilitation program, 5 breathing exercises including dia-
phragmatic, chest breathing exercises and thoracic expansion
exercises were included. All exercises were supervised with a
program that was remotely connected by an experienced
physiotherapist. For any situation that may occur during training,
individuals were informed in advance, and the necessary person
and contact information for emergencies were recorded.

Statistical method

All data in our study was analyzed using the SPSS 20.0 statistical
package program. The distribution of demographic information of
the participants was examined by frequency analysis. Descriptive
statistics such as mean and standard deviation of age, weight,
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height and body mass index values were calculated. Pre-and post-
training measurements obtained from the control and study group
were examined by Wilcoxon sign Test and chi square analysis. Cross-
Group comparison of measurements obtained before and after
training was examined with the Mann-Whitney U test. According to
the results of the power analysis, the number of samples required
per group for 85% reliability was calculated as 19 [11].

RESULTS

At the end of the 6-week study periods all participants were able
to complete the study protocol. There was no individual who had
to interrupt the exercise program or assessments.

There was no difference between telerehabilitation and control
groups in terms of age, height, weight and BMI prior to the study
(p>0.05) (Table 1).

In the telerehabilitation group, pre-training and post-training
measurement parameters of the Senior Fitness Test Protocol were
compared. Accordingly, all Senior Fitness test protocol sub-
measurements were significantly different between pre and
post-training averages (p < 0.05) (Table 2).

In the control group, the measurement averages of the Senior
Fitness Test protocol before and after training were compared.
The 2-minute step test, sit down and stand up in a chair test, and
forearm bending test (left) post-training measurements were
significantly lower than pre-training measurements, while the 8
foot up and go test post-training average was significantly higher
than the pre-training average (p < 0.05) (Table 2).

The results of the Mann-Whitney U test were given to determine
whether the physical fitness measurement parameters of the Senior
Fitness Test protocol after training and before training were different
between groups. Accordingly, post-training and pre-training differ-
ences in the Senior Fitness Test Protocol differed significantly
between the telerehabilitation and control groups, and the change
in the telerehabilitation group was significantly higher than the
change in the control group (p < 0.05) (Table 2).

Pre-training and post-training averages of SF-36 quality of life
scale were compared in telerehabilitation group. Accordingly, the
averages of physical functioning, role limitations due to physical
health, energy, mental health, pain and overall health perception
differed significantly before and after training (p <0.05). No
difference was found in other measurement parameters
(p>0.05). Post-training averages of physical functioning, role
limitation due to physical health, energy, mental health, pain, and
overall health perception were significantly higher than pre-training
averages (Table 3).

In the control groups, the average pre-and post-training dimen-
sions of the SF-36 quality of life scale were compared. According to
that; physical functioning, role limitation due to physical health, role

Table 1. Comparison of descriptive statistics of telerehabilitation and
control group.
Telerehabilitation Control p
group n =21 group
n=20
Gender
Female/Male, % 12 (%57, 1)/9 (%45) 9 (%42, 9)/ 0.321
11 (%55)
Age (year) 41.05+12.64 4095+13.18 0.981
Height (cm) 86.96 +9.24 92.66 +9.99 0.065
Weight (kg) 89.45 +9.65 92.61+9.32 0.294
BMI (kg/mz) 31.06+3.14 30.71£2.79 0.707

N number, cm centimeter, kg kilogram, BMI body mass index, m? square
meters, Chi square test.
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limitation due to emotional problems, energy, mental health, and
social functioning subscales and pre- and post-training significant
differences were found between their averages (p<0.05). The
average of physical functioning, role limitation due to physical health,
role limitation due to emotional problems, energy, mental health and
social functioning obtained after training was significantly lower than
the average before training (Table 3).

After and before training, the results of the Mann-Whitney U
test were examined to determine the differences between groups
of sub-parameters of the SF-36 quality of Life Scale. According to
that, post-training and pre-training differences in sub-parameters
of the SF-36 Quality of Life Scale differed significantly between the
training and control groups (p < 0.05). A significant increase in the
sub-parameters of the SF-36 quality of Life Scale was observed in
the telerehabilitation group, while a decrease was observed in the
control group (Table 3).

DISCUSSION

Obese individuals are a high-risk and complex group of patients
for COVID-19 infection and the need for hospitalization increases
in these patients. Obesity patients also need intensive care to
reduce the risk of death. Therefore, it is of great importance that
these people avoid infections in order to reduce the spread of the
virus. COVID-19 is reported to play a crucial role in the prognosis
of obesity. Obesity patients who are subjected to strict measures
to control the pandemic have close monitoring needs, including
the use of telemedicine due to less physical activity, unhealthy
food consumption [12].

Although recent statistics are definite, the level of physical
activity during prolonged quarantine is known to be lower than
normal [13]. Physical inactivity not only leads to increased
predisposition to weight gain, but also lead to deficiencies in
skeletal novelization and immune system. Thus, supportive,
preventive as a component, moderate physical activity, especially
in functional residual capacity and expiratory reserve volume are
the additional loss with weight gain, which can lead to serious
health consequences, including rapid should be recommended for
patients with obesity [13, 14].

Based on these, in our planned study, we wanted to implement
a program especially consisting of body stabilization and
respiratory exercises, in order to support both musculoskeletal
and respiratory systems in our exercise training for obese
individuals during the COVID-19 pandemic. No adverse events
were encountered in individuals during exercise training program.

Trunk (core) muscles, which include the transverse abdominis,
multifidus, diaphragm and pelvic floor muscles contribute to the
stability of the spine [15]. Diaphragm muscle, which is one of the
body stabilizations muscles, is also the most important inspiration
muscle [16]. Physical activity and exercise have positive effects on
lung function. In addition, regular exercise training reduces the risk of
respiratory infection and may partially prevent COVID-19 from
binding to the angiotensin-converting enzyme-2 (ACE-2) receptor.
ACE-2 is considered the receptor that allows COVID-19 to enter host
cells. ACE-2 is found in the alveolar epithelial cell of types 1 and 2, in
the endothelium, there are organs such as the heart, pancreas, and
intestinal epithelium. These organs, especially the lungs, are in the
risky group in terms of COVID-19 involvement [13].

Lack of exercise associated with inadequate self-management
can lead to low levels of physical fitness in people with obesity
[17]. According to our literature review, there are no studies
investigating the effectiveness of exercise training with telereh-
abilitation in obese individuals on physical fitness.

When we look at the studies that examine the effects of
physical fitness parameters of similar exercise trainings per-
formed face-to-face and obese individuals; Tongvichean and
colleagues, in obese individuals controlled self-management-
based strategies for a variety of (group discussions, home visits
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Table 2. Comparison of physical fitness measurement parameters change in two groups.
The senior fitness test measurement parameters  Telerehabilitation group Control group p“
Pre-training  Post-training p° Pre-training Post-training p°
X+SD X+SD X+SD X+SD

2-minute step test (the number of repetitions) 69.81+8.98 86.90+10.84  0.000* 65.95%11.61 62.50 % 10.81 0.041*  0.000*
8 foot up and go (sec) 9.37+£1.31 774%1.16 0.000* 9.96 £ 1.95 10.76 £ 1.99 0.000*  0.000*
30 second chair stand (the number of repetitions) 16.81+3.40 23.05+3.32 0.000* 14.45 +3.79 13.30+3.13 0.007*  0.000*
Arm curl (right) (the number of repetitions) 16.95 +3.54 2343 +3.09 0.000* 16.85 + 3.82 15.90+3.34 0.100 0.000*
Arm curl (left) (the number of repetitions) 17.43+3.41 23.71+3.05 0.000* 17.10+4.12 15.55+3.38 0.004*  0.000*
Chair sit and reach (right) (cm) 1.38+ 1047 9.98 + 9.64 0.000* —0.88+11.50 —0.55*x11.71 0.701 0.000*
Chair sit and reach (left) (cm) 1.14+10.83 9.71+11.23 0.000* 0.23+10.21 0.50+10.51 0.733 0.000*
Back scratch (right) (cm) —4.38+£9.27 —1.93%£9.49 0.000*  —2.38+8.02 —2.68+7.63 0.403  0.000*
Back scratch (left) (cm) —740%+835 —4.83+826 0.000* —7.80%£10.97 —795%+11.02 0577 0.000*
X+ 5SS = Mean * Standard Deviation.
¢m centimeter, n number, sec second
*p < 0.05.
p* baseline and after 6 week in telerehabilitation and control groups difference p values.
p": two groups difference p values.
Table 3. Comparison of quality-of-life assessment parameters change in two groups.
SF-36 quality of life scale Telerehabilitation group Control group P

Pre-training Post-training P Pre-training Post-training  p°®

X+SD XtSD XxSD X+SD
Physical functioning 87.38+12.00 96.43 £6.35 0.001* 82.50+18.88 77.25%+19.70 0.041* 0.000*
Role limitations due to physical health 70.71£33.14 97.62%7.52 0.001* 71.25+30.65 42.50 +36.36 0.002*  0.000*
Role limitations due to emotional problems 57.15+30.09 65.11+7.29 0.203 53.35+25.15 38.31+22.38 0.035*  0.014*
Energy/fatigue 52.38+20.71 76.43+13.24 0.000* 59.00%19.17 48.50+16.71 0.002*  0.000*
Mental health 65.14 +20.67 79.81+16.37 0.000* 66.80+ 17.89 55.00+17.31 0.004* 0.000*
Social functioning 82.14+20.38 87.50+15.81 0.297 76.25 %+ 26.56 60.53+18.83 0.018* 0.010*
Pain 70.60 £26.11 87.26 £ 13.85 0.003* 77.63%+19.46 7135%£17.77 0.101 0.001*
General health 63.81+17.24 78.33%15.52 0.000* 66.00+17.89 63.00+ 17.04 0.333 0.000*

X+ SD = Mean * Standard Deviation, Wilcoxon sign test.
SF-36 short form-36
*p < 0.05.

p*: baseline and after 6 week in telerehabilitation and control groups difference p values.

p": two groups difference p values.

and phone calls) as a result of the exercise program, lower
physical fitness parameters, cardiorespiratory fitness, and they
get 3-minute step test, chair sit and reach test flexibility in the
training group were evaluated with the test parameters
indicated that significant improvements in [17]. In the study,
Rayes and colleagues compared the control group with Pilates
exercises, aerobic exercise (walking), which included body
stabilization, in overweight and obese adults, where it was
applied for 8 weeks, it is noted that in both exercise groups,
they achieved significant improvements in abdominal endur-
ance after exercise training compared to the control group, it
has been noted that both aerobic and pilates are effective in
improving abdominal muscle endurance, but pilates is more
effective in improving abdominal muscle endurance. It is stated
that only in the pilates group, there are significant improve-
ments in the flexibility parameters evaluated by the body
extensor muscle endurance and chair sit and reach test [18].
Obesity negatively affects postural stability and balance; the
incidence of falls and the risk of fractures are higher in these
individuals. A study found that obese individuals have poor
postural stability and motor control in standing upright posture,
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during walking and in daily life activities compared to normal
weight individuals [19]. Hue and colleagues are noted that
increasing body weight negatively affects balance and stability
[20]. In another study examining the effects of body stabilization
training, it is stated that the contraction of body stabilization
muscles increases intra-abdominal pressure and provides body
stability. In the same study, it is noted that in a situation where the
support surface and posture change due to external forces, higher,
stable intra-abdominal pressure is associated with both the
postural reaction and stability of the spine [15].

In our study, we used the Senior Fitness Test protocol to
determine the effect of exercise training on physical fitness. As a
result of our training through telerehabilitation, we have achieved
significant improvements in all sub-parameters of physical fitness
in the training group, similar to other studies.

Physical activity has a crucial role in improving health and is a
key variable for enhancing multidimensional aspects of quality of
life. On the other hand, a better quality of life is a motivator for
strengthening the practice of physical activity. Physical activity can
improve psychological variables such as cognitive function, social
relationships, and mood that form a positive health cycle [21]. A
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study by Dalle and colleagues’ states that obese patients who
underperformed on the 6-minute walking test had a lower quality
of life than those who walked farther than predicted, also, physical
function and quality of life are related in both their physical and
mental fields [22]. A study conducted by Vancini and colleagues to
improve the physical adaptation levels of overweight and obese
individuals’ states that walking and pilates programs significantly
benefit health status and quality of life in overweight and/ or
obese individuals [23]. As a result of an 8-week study that
evaluated group exercises combined with breathing on the SF-36
quality of life scale in obese women, it was noted that the quality
of life improved [24]. In another study conducted in obese older
individuals, it is reported that aerobic or resistant exercises along
with diet reduce BMI and increase quality of life [25].

In our study, in relation to the exercise training we applied to
overweight and obese individuals, significant improvements were
obtained in the parameters of physical functioning, limitations due
to physical healt, energy, mental health, pain and general health
perception on the SF-36 quality of life scale. These data are
compatible with the literature. On the other hand, it has been
observed that a statistically insignificant improvement can be
obtained in emotional and social functions. We believe that the
reason for the inability to achieve statistically significant develop-
ment in these two parameters may be due to mandatory social
constraints caused by the COVID-19 pandemic and our relatively
shorter working time.

There are some limitations in our study which have been
conducted during COVID-19 pandemic isolation period. Our study,
which was carried out in April 2020 when the pandemic first
started in our country and especially when physical activity was
decreasing, was carried out in 6 weeks, covering the period when
the first mandatory restrictions began and was completed.
Therefore, our results covered this period. Another limitation of
our study is that the result measurements evaluated before and
after the study period were not performed face-to-face and were
performed with less objective evaluation methods due to the fact
that the study was conducted during COVID-19 pandemic.

During the isolation period of the COVID-19 pandemic, exercise
training with telerehabilitation was one of the most ideal methods
to be applied to obese individuals in this process in order to
minimize the risk of transmission. As a result of our study, we
found that exercise training with telerehabilitation had positive
effects on physical fitness and quality of life in obese individuals
by breaking the chains of inactivity during quarantine. According
to our literature review, we believe that our study is important
because it is the first study conducted in obese individuals using
the telerehabilitation method and the study is able to show
effective results. Further studies on how exercise training will
affect obese individuals are also needed later in the pandemic.
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