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Abstract
Background and Aim: Patients recovering from COVID-19 have reported a
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variety of problems, including physical, cognitive and functional disorders.

Pulmonary rehabilitation can be considered as a strategy for these disorders. This
Covid-19 study aimed to investigate the effect of selected respiratory and core stability tele-

exercises on postural control and fatigue and quality of life in survivors
Tele Rehabilitation discharged from COVID-19.

Methods: Thirty patients participated in this study voluntarily and were
Survivors randomly divided into two groups. Eventually 27 patients in two exercise groups

(13 patients) and control (14 patients) completed this study. The exercise group
Postural Control performed respiratory and core stability training for 8 weeks via tele-exercise.

Before and after the exercise program, Postural control indices, fatigue and
Fatigue quality of life in both groups were assessed. Mix Repeated Measures, Mann-

Whitney U and the Wilcoxon test in SPSS27 software were used to compare the
mean of pre-test and post-test information of the groups. The significance level
for this study was set at 0.05.

Results: The results showed that in medial/lateral sway (P=0.047), fatigue (P=
0.000), total quality of life (P=0.000), physical health component (P=0.000), and
mental health component (P=0.000), as well as subscales of pain (P=0.000),
physical function (P=0.001) and limitations due to physical function (P=0.007) .

Significant differences between the two groups were observed before and after
the intervention.

Conclusion: Respiratory and core stability exercises by tele-exercise method can
be used as a useful method in the rehabilitation of post-acute symptoms especially
fatigue and quality of life, in COVID-19 Survivors.
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Extended Abstract

Introduction

With the global spread of the Covid-19 virus, it
led to a wave of hospitalizations, and in many
cases, long-term care has been neede (1,2). In
several studies about the persistent post-acute
symptoms of patients discharged from Covid-19;
Fatigue, decreased lung function, psychological
problems (such as depression and post-traumatic
stress), reduced quality of life, movement disorder
(such as balance and walking pattern) and skeletal-
muscular problems (such as myopathy and joint
pain) are the most important lasting symptoms.
Among these, fatigue and dyspnea were the most
common symptoms of the post-acute period of
Covid-19 (8). Shortness of breath will have
negative effects on postural control. Remaining
respiratory symptoms leads to immaobility, and the
combination of respiratory symptoms and
immobility increases several disorders, including
muscle weakness, poor coordination and balance,
and increasing the risk of falling (10). On the other
hand, telerehabilitation is a quick and effective
option to meet the specialized rehabilitation needs
of Covid-19 survivors after hospital discharge
(14,15), and home treatment can be delivered via
the Internet and telephone as a telerehabilitation
method (15). Therefore, the purpose of this study
was to investigate the effect of selected respiratory
and core stability tele-exercises on postural control
and fatigue and quality of life in survivors discharged
from COVID-19.

Method

The current research was semi-experimental with a
pre-test-post-test design conducted in the field.
Also from the hospitals of Qom, patients with a
history of hospitalization due to definite infection
of Covid-19 were randomly selected from the list
of discharged patients and by obtaining consent,
they completed this study in two experimental
groups (13 people) and control (14 people). Before
and after the exercise program, to collect posture
control data from the plantar pressure distribution
device, for fatigue data from the fatigue intensity
measurement scale, and for quality of life data, a
36-question questionnaire was used. For 8 weeks,
3 sessions per week, the training group
implemented the training program in the form of
tele-exercises through WhatsApp and Adobe
Connect software. The content of each training
session lasted about 45 minutes, the ratio of
breathing exercises to endurance exercises was one
third. Core stability exercises suggested by Jeffrey
include five levels (25). In the present study,
according to the limitations of the patients, level

one to three exercises were used. The Shapiro-Wilk
test was used to check the normality of the research
data and Levene's test was used to check the
homogeneity of variances. Analysis of variance
with mixed model repeated measures and t-test
were used to compare the average pre-test and
post-test information of the groups. Nonparametric
Yeoman-Whitney and Wilcoxon were used in
SPSS27 software. The significance level for this
research was considered as p<0.05.

Results

The results showed that there was a significant
interaction effect in favor of the exercise group, so
that a decrease of 9.42 mm in internal-external
sway in the training group, but only 2.89 mm in the
control group (P=0.047, Fu25=4.34, np?=0.148),
However, no significant interaction was observed
for the area of sways and anterior-posterior sways
(P>0.047, np3<0.14).

In the level of fatigue, despite a decrease of
28.5% in the training group, the control group had
an increase of 1.3% (P=0.000, F.25=26.26,
np?=0.51). For the total quality of life index, it
increased by 57.02% in the training group, but by
4.5% in the control group.

For the subscales of quality of life, the results of
the non-parametric Yeoman-Whitney test showed
that there was a significant difference between the
two groups in physical function (P=0.001), pain
(P=0.000) and limitation caused by physical
function (P=0.007).

Discussion

There is an improvement in the quality of life of
pulmonary patients after discharge, especially in
physical function, but in some cases it takes even
up to a year (33) and as it was observed in the
results of the present research, this improvement is
much faster with the implementation of
rehabilitation exercises. On the other hand, patients
with covid-19 are prone to fatigue related to
movement (34). It is likely that a range of internal,
environmental, and psychological factors play a
role in post-Covid-19 fatigue. Pulmonary
disorders, whose main symptom is shortness of
breath, cause fatigue and as a result reduce daily
activity, so improving the conditions will reduce
the intensity of fatigue (36). In general, about
breathing exercises, previous studies have reported
that these exercises improve the patient's capacity
to perform daily life activities and exercises, and
improving physical functions such as the strength
of the extremities, functional capacity, as well as
reducing shortness of breath can be a possible
reason for reducing the intensity of fatigue. (41).
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More studies are needed regarding the
effectiveness of rehabilitation exercises on various
indicators of posture control in patients recovering
from respiratory diseases. It seems that diaphragm
recruitment exercises and core stability exercises
also affected the outputs of the posture control
system and by reducing the amount of internal-
external sway of the center of gravity in the base of
support, played an important role in improving the
ability to postural control of the subjects. (51). In
general, to improve postural control, quality of life
and fatigue in the present study, exercises for
diaphragm recruitment and coordination of the
chest and abdomen were used with the aim of
proper breathing control.

Clinical application

The results of the present study showed that
selected breathing exercises and teleexercise
central stability are effective in improving postural
control, quality of life and fatigue of discharged
patients from COVID-19. Considering the lasting
physical and mental effects of COVID-19, it can be
used as a useful method in the post-acute
rehabilitation of these people.
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MeanxSD P-value

Test Group Within Interaction Between
Pre-test Post-test Group df (1,25) Group

df (1,25) ' df (1,25)

Area of Sways Training 924.38+177.5 795.67+179.3 (0.003)* (0.057) (0.918)
Control 870.22+0.131 838.12+0.144 11.06 3.99 0.011

COP path Training 404.6+105.8 383+1/98 41 (0.935) (0.441) (0.153)

Control 343.16+145.60 325.72+1.132 00.007 0.614 2/17

Anterior-Posterior sway Training 23.21+10.5 19.319.3 (0.023) * (0.964) (0.793)
Control 22.31+10.9 18.4+4.1 88.5 0.002 0.071

Internal-External sway Training 21.0646.7 11.64+3.8 (0.001) ** (0.047) * (0.574)
Control 18.89+7.3 16.0+6.3 45.15 4/34 0.324

Quality of life: physical Training 36.77+11.4 67.59+13.46 (0.000) ** (0.000) ** (0.028)
health Control 39.00£12.18 44.28+13.34 16.95 47187 *5.471
Quality of life: mental Training 43.02+11.02 58.08+8.7 (0.000) *=* (0.000) ** (0.485)
health Control 48.1+14.1 46.80+£14.2 24.00 33/72 0.502
. . Training 40.0+9.3 62.81+10.3 **(0.000) (0.000) ** (0.088)
Total quality of life Control 4355+10.66 4554+11.6 98.115 57/81 3.156
Fatigue Training 44.8620.8 32.748.2 *%(0.000) (0.000) ** (0.115)

Control 42.71+5.4 43.28+9.7 96.21 26/26 2.66

Significance at p<0.05 level *
Significance at the p<0.001 level **
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