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INTRODUCTION

Background: The novel coronavirus 2019 primarily affects the respiratory
system and may lead to respiratory failure and the need for intubation. This
study aimed to investigate the effect of chest physiotherapy on the clinical
outcomes of patients with COVID-19.

Materials and Methods: This randomized clinical trial was performed in 2022-
2023. The research population included 58 patients with COVID-19 who were
hospitalized at Izeh Shohada Hospital, Khuzestan. Patients in the control group
received routine care, which included the use of supportive drugs based on the
doctor's opinion, oxygen therapy, and nutritional support. The intervention
group received chest physiotherapy and breathing exercises for six days. At the
end of the third and sixth days, the patients of both groups were evaluated in
terms of lung function, respiratory gases, and the length of hospital stay.
Moreover, the need for intubation was recorded during study time. Data
analysis was done using SPSS version 23 software.

Results: In the intervention group, a significant improvement was observed in
FVC (P<0.01), FEV1(P<0.01), FEV:/FVC ratio (P<0.01), PaO; (P<0.01), PaCO>
(P<0.01), and SPO; (P<0.01) as well as the length of hospital stay (P<0.01) after
the intervention. However, no significant difference was observed in the
PaO2/FiO; ratio (P>0.05) and the need for intubation (P>0.05).

Conclusion: The results showed that in the new crisis resulting from COVID-
19, chest physiotherapy and respiratory exercises could be used as a helpful
method in improving lung function, respiratory gases, and reducing the
hospital stay in COVID-19 patients.
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Respiratory gases; Chest physiotherapy

COVID-19 suffer from oxygen deficiency before

The COVID-19 pandemic triggered an outbreak of
pneumonia in Wuhan, China, in late 2019. In recent years,
this disease has spread rapidly and become the most
significant global health challenge (1, 2). People with
COVID-19 have symptoms of fever (89%), cough (68%),
fatigue (38%), sputum production (34%), and shortness of
breath (19%) (3). Many patients may experience acute

respiratory problems threatening their lives (4). Those with

respiratory problems occur (5). Therefore, other factors
before creating pro-inflammatory cytokines may play a
role in hypoxia caused by COVID-19 (6). Liu et al. showed
that interferon induction in COVID-19 infection leads to
activating the aryl hydrocarbon receptor and increasing the
transcription and expression of mucins. This hypothesis
states that COVID-19 infection stimulates

mucus

production and exacerbates hypoxia by preventing oxygen



diffusion in the alveolar areas (6). Therefore, excessive
mucus secretion is directly related to the severity of
COVID-19 (7, 8).

Pro-inflammatory cascades cause excessive mucus
production with changed compositions, impaired
mucociliary clearance in infected respiratory epithelium,
further obstruction of airways, and respiratory distress (7,
9). Accumulated mucus during the COVID-19 disease may
narrow or block the airways. Therefore, retention of
secretions in the airways can lead to serious clinical issues,
respiratory distress, and, if spread, atelectasis (10).

The significant decline in respiratory function in some
COVID-19 patients necessitates aggressive interventions,
including mechanical ventilation, which can lead to serious
complications if prolonged. Hence, supportive and safe
measures such as chest physiotherapy techniques and
breathing exercises are necessary to improve respiratory
function, prevent the accumulation of increased
pulmonary secretions and intubation, and reduce the
length of hospitalization (11, 12). Liu et al. used breathing
exercises for the first time to reduce respiratory disorders
in patients with COVID-19. In this study, breathing
exercises significantly improved patients’ shortness of
breath and lack of oxygen (13). Attention was given to the
drainage of airway secretions and improved respiratory
function in patients with COVID-19 through chest
physiotherapy and breathing exercises. Several studies,
including Battaglini et al. and Gonzalez-Gerez et al., have
confirmed the effectiveness of chest physiotherapy in
improving the respiratory function of COVID-19 patients
(14, 15). However, in these studies, the patients had a low
level of consciousness, or the intervention period was
limited to one remote session with one type of
intervention. Hence, it seems impossible to discuss the
results of these studies with certainty.

This study combined chest physiotherapy techniques
and breathing exercises, including cupping chest
lip bud

diaphragmatic breathing, and stimulation spirometer

physiotherapy, breathing  intervention,

intervention. A  combination of different chest
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physiotherapy and breathing exercises techniques is one of
the distinctions of the present study from the rest.
Therefore, the present study evaluated the effect of chest
physiotherapy on the clinical outcomes of the COVID-19

patients.

MATERIALS AND METHODS

This  clinical trial with registration number
IRCT202220815055703N1 was conducted from August to
March 2022 on 58 patients hospitalized with COVID-19 at
Shohada Izeh Specialized Hospital.

After obtaining informed consent and explaining the
objectives of the research to the participants, they were
categorized randomly into two groups: experimental and
control. To avoid the two groups from having contact, the
patients were selected from two wards: the internal ward
and the ICU.

The inclusion criteria were: 1) willingness to participate
in the study, 2) average severity of the disease based on the
diagnosis of a pulmonologist, 3) being hospitalized at the
time of diagnosis, 4) no simultaneous use of other chest
physiotherapy programs, 5) lack of underlying diseases
such as cancer, heart and vascular diseases and diabetes, 6)
consciousness level of 10 or higher 7) able to perform chest
physiotherapy activities 8) 18 years of age and above 9)
arterial blood oxygen saturation above 80% 10) under
oxygen therapy with a simple mask or venture mask 11)
under ventilation with a non-invasive ventilator (CPAP,
BiPAP). The exclusion criteria included: 1) change in
disease severity from moderate to severe disease, 2)
respiratory failure, and 3) death of the patient during the
study. The sample size was determined based on the
studies of Gonzalez-Gerez et al. (15) and Elrefaey and Zidan
(16) using MedCalc statistical software by the following
formula with 95% power and 1% error (15, 16). A total of
26 cases were in the control group, and 26 patients were in
the intervention group (Figure 1). The final sample size
was determined to be 58, considering a dropout rate of
10%. The sampling formula was as follows:

S (Ziap+2) @A-P)+BA-P))
(P, —P,)?
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394 Chest Physiotherapy for COVID-19 Patients

This research was approved with the ethical code of
IR.AJUMS.REC.1401.178 in the Ethics Committee of the
Vice-Chancellery for Research and Technology at Ahvaz
Jundishapur University of Medical Sciences.

A purpose-based random sampling method was used
to select the samples. Following the selection, the samples
were randomly divided into intervention (N=29) and
control (N=29) groups. The randomization method was
done using the table of random numbers.

Even numbers for the control group and odd numbers
for the intervention group were considered in the table of
random numbers. The advantage of simple randomization
is that if it is fully implemented, the allocation of people to
each group becomes unpredictable. In addition, the
possibility of the researcher's mental bias in the random
allocation of people in each of the groups is minimized
consciously and unconsciously. All patients were given a
sufficient explanation about the intervention method of
chest physiotherapy and follow-up after the researcher
went to Shohada Izeh Hospital. Moreover, the research
objective was explained to the study participants, and
written informed consent was obtained from them. All
patients were assured that their personal information
would remain confidential and that they could withdraw
from the study at any time.

Demographic information of the patients of both
intervention and control groups was recorded by the
researcher on the first day and before the intervention. The
respiratory variables related to the study objectives were
recorded in both groups before the start of the
intervention. A physiotherapist trained the researcher for
five sessions (45 minutes) before conducting the study.
Patients in the intervention group were subjected to chest
physiotherapy, breathing exercises, and routine care after
registering demographic information. Chest physiotherapy
intervention and breathing exercises were performed for
six days, every morning and evening for 10 minutes in
each session. During this period, the patients of the control
group received only routine care, including supportive

treatments and prescription drugs such as Kaletra tablets,

ritonavir, interferon beta 1b, and interferon beta la. At the
end of the third and sixth days, both groups were
evaluated regarding parameters related to the study
objectives. The patients’ hospitalization duration and the
need for intubation were recorded during the study.

The intervention of cupping chest physiotherapy was
performed manually by the researcher in five different
positions: sitting, palmar, arched, right lateral, and left. The
chest physiotherapy was performed by cupping the palms
and tapping slowly and regularly for 10 minutes after
placing the patient in the desired positions.

The patient was asked to lie down or sit for the Pursed
lip breathing intervention. The researcher taught the
patient to breathe normally through the nose and during
exhalation by closing the lips slowly and using the
abdominal muscles. In this intervention, the researcher
taught the patient that the exhalation time should be twice
as long as the inhalation time for 10 minutes.

The participants were asked to lie on their backs on
their beds and place a pillow under their heads and knees
to perform diaphragmatic breathing intervention. They
should place one hand on their chest and the other on their
stomach. The studied patients were taught to move the
hand on the abdomen upwards while inhaling and
downward on the abdomen during exhalation. The
abdomen moves upward due to the diaphragm flattening.
In contrast, the other hand remained motionless on the
chest during inhalation and exhalation. The patients had to
take air into their lungs through the nose and exhale
through the mouth to inhale. Patients were also asked to
breathe slowly and with concentration. After learning to
do diaphragmatic breathing, patients can do this type of
breathing while sitting. This intervention was also done for
10 minutes.

A total of 10 deep breaths was performed in the
morning and evening sessions (according to other
interventions explained above). For stimulus spirometer
intervention, ten deep breaths were performed in the

morning and evening sessions.
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Before the intervention, the researcher taught the
patient to use the stimulation spirometer. The patient was
placed in a sitting or semi-sitting position to perform this
intervention. The Incentive Spirometer tube was placed in
the patient's mouth to carry out inhalation inside the
device. After the inhalation, the patient held his breath for
three seconds and slowly exhaled through the mouth by
removing the device. The patients were told to take a
deeper breath each time by increasing the amount of
raising the ball.

One of the devices used in this study was a spirometer.
The spirometer used in this research was the Spirolab New
model of MIR, Italy, with a 7-inch color screen. Forced
expiratory volume in the first second (FEV1) and forced
vital capacity (FVC) were measured using a spirometer. To
measure these two parameters, the patient breathed in a
spirometer that was calibrated every day using a
calibration syringe and according to the instructions. After
measuring and recording FEV1 and FVC separately, the
ratio FEV1/FVC, which represents the vital capacity that
can be expelled from the lungs in the first second during
exhalation, was calculated.

Also, an arterial blood test was performed to measure
arterial blood gases, including partial pressure of oxygen
(PaO2), partial pressure of carbon dioxide (PaCO2), oxygen
saturation (5a02), and ratio of partial pressure of oxygen
and inspiratory oxygen fraction (PaO2/FiO2). The patient's
blood sample was taken from the radial artery in the inner
part of the wrist under the thumb, where the pulse is felt.
All measurements were performed by an independent
evaluator who did not know the group assignment and
used the Castat-601-techno device. It should be noted that
all patients were tested by the same device and in the same
center.

A questionnaire was used to evaluate the demographic
information of the patients, along with a clinical status
form and an information registration form related to the
number of days of hospitalization and the need for

intubation.
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The questionnaire for collecting demographic
information included gender, age, marital status, education
level, duration of hospitalization, weight, height, and body
mass index (BMI).

The patient's clinical status form was related to
recording the results of measurements related to the
patient’s respiratory parameters. These parameters
included FEV;, FVC, FEV1/FVC, SPO,, Pa0, SaO,,
Pa0,/FiO,, and PaCO,, evaluated at the beginning and
after the chest physiotherapy intervention.

An information registration form was used to check the
prevention of intubation and the number of hospitalization
days. Question one was about the patient's need for
intubation for the control and intervention groups. The
answer to this question has two options: "Yes, the patient
needed to be converted," and "No, the patient did not need
to be converted." The second question was related to the
number of days of hospitalization. The answer to this

question was numerical.

Data analysis

Quantitative variables were reported as mean and
standard deviation, and qualitative variables were
expressed as numbers (percentage). The Kolmogorov-
Smirnov test was used for the normality of data
distribution. Independent t-test or its non-parametric
equivalent (Man-Whitney test) was used to check the
relationship between qualitative variables using the chi-
square test (or Fisher's exact test) and to compare
quantitative variables between two groups. Repeated
measurement analysis was used to investigate the
parameter changes during the experiment (before the
intervention, on the third day, and after the sixth day). The
significance level was smaller than 0.05, and the data were

analyzed by SPSS software version 23.

RESULTS
A total of six patients with COVID-19 were excluded
from the study. Most patients in the control group (15

people, 57.7%) were men. However, in the intervention
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group, the female gender (14 people, 53.8%) was more than

the male. The chi-score statistical test showed no
significant difference between the control and test groups
in terms of gender (P=0.405), marital status (I’=0.960), and
(P=0.674).

participants in the study was 59.23 + 9.52 years. The t-test

education level The average age of all
showed no significant difference between age (P=0.323),
weight (P=0.871), height (P=0.952), and body mass index
(P=0.071) of participants in the control and intervention
groups (Table 1).

Table 2 shows a significant difference at the level of 1%
between the average of these parameters six days after the
intervention in the two groups (control and intervention)
(P<0.01). In addition, the changes in these parameters
during the measurement stages of arterial blood gas (ABG)
(before the intervention, three days, and six days after the
intervention) in the intervention group were significant

(P<0.01) based on RM statistical test.

Table 1. Demographic characteristics of the participants

There was a significant difference between the control
and intervention groups three days after the intervention
for SPO2 at 1% (P=0.007) and for PaCO2 at 5% (P=0.024).
Intra-group comparison of mean SPO2 and PaCO2 based
on RM test showed that intra-group changes during ABG
times in the intervention group were significant at 1% level
(P<0.01).

Table 3 shows that the control group patients were
hospitalized for 15.23 + 4.36 days. In contrast, patients in
the intervention group were hospitalized for 10.15 + 4.36
days. The t-test analysis showed that the difference
between the average number of hospitalization days in the
control and intervention group patients was significant at
1% (P=0.000). The results showed that 4 (15.4) patients in
the control group were intubated, while only one (3.8) in
the intervention group was intubated. However, based on
Mann-Whitney statistical analysis, this difference was not

significant (P=0.162).

Group Control Intervention Total P-value!
Demographic variables and their dimensions  Frequency Percentage Frequency Percentage Frequency Percentage

Man 15 7.57 12 2.46 27 9.51 405.0
Gender

Woman 11 3.42 14 8.53 25 1.48

Single 1 8.3 1 8.3 2 8.3 960.0
Marital status Married 14 8.53 15 7.57 29 8.55

Other 11 3.42 10 5.38 21 4.40

Illiterate 9 6.34 8 8.30 17 7.32 674.0

Elementary 7 9.26 5 2.19 12 1.23

. High school 4 4.15 5 2.19 9 3.17

Level of Education )00 1 83 3 5.11 4 77

Associate Degree 2 7.7 4 415 6 5.11

Bachelor's degree 3 5.1 L 8.3 4 17
Demographic variables and their dimensions Mean SD Mean SD P value?
Age 88.58 85.8 57.59 45.10 323.0
Weight 69.73 10.10 11.76 76.10 871.0
height 92.170 67.7 15.166 94.7 952.0
BMI 15.25 37.2 62.27 96.3 071.0

' Chi-square, 2t-test
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Table 2. Intergroup and intragroup comparison of respiratory parameters of patients with COVID-19
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. . Control Intervention P-value!
Variable Time
Mean SD SD Mean

Before intervention 1.78 0.45 0.35 1.70 463.0

FEV1 Three days after the intervention 1.83 0.39 0.37 2.03 065.0
Six days after the intervention 1.93 0.46 0.46 2.52 000.0
Repeated measurement (RM) analysis 054.0 000.0 RM-ANOVA?
Before intervention 2.80 0.69 0.54 2.77 853.0

Ve Three days after the intervention 2.89 0.74 0.61 3.15 170.0
Six days after the intervention 2.97 0.68 0.60 3.51 004.0
Repeated measurement (RM) analysis 299.0 000.0 RM-ANOVA?
Before intervention 63.71 4.71 5.81 61.54 145.0

FEVA.EVC Three days after the intervention 64.66 8.34 5.57 64.81 941.0
Six days after the intervention 64.99 3.92 6.62 71.98 000.0
Repeated measurement (RM) analysis 668.0 000.0 RM-ANOVA?
Before intervention 89.11 210 2.24 89.30 751.0

SPO, Three days after the intervention 90.76 2.99 3.38 93.26 007.0
Six days after the intervention 91.69 3.70 5.21 97.34 000.0
Repeated measurement (RM) analysis 000.0 000.0 RM-ANOVA?
Before intervention 90.84 1.97 1.79 91.03 715.0

S20, Three days after the intervention 91.88 2.65 1.94 92.03 813.0
Six days after the intervention 92.34 2.43 2.42 92.96 365.0
Repeated measurement (RM) analysis 691.0 102.0 RM-ANOVA?
Before intervention 40.42 3.45 2.97 39.73 442.0

Paco, Three days after the intervention 38.88 3.99 3.72 36.38 024.0
Six days after the intervention 37.65 4.59 3.37 31.53 000.0
Repeated measurement (RM) analysis 054.0 000.0 RM-ANOVA?
Before intervention 72.92 10.54 10.55 71.87 720.0

P20, Three days after the intervention 73.85 7.22 8.03 76.69 187.0
Six days after the intervention 74.64 7.48 1.74 81.98 001.0
Repeated measurement (RM) analysis 483.0 000.0 RM-ANOVA?
Before intervention 24257 17.94 18.77 253.53 096.0

Pa0,FiO; Three days after the intervention 274.96 30.48 37.51 291.77 082.0
Six days after the intervention 290.76 41.40 37.59 310.50 078.0
Repeated measurement (RM) analysis 000.0 000.0 RM-ANOVA?

Tt-test

2Repeated-measures analysis of variance

Table 3. Comparison of the number of hospitalization days and the need for intubation in control and intervention group patients

Value Control Intervention P value?

Mean SD SD Mean
Number of hospitalization days 23.15 36.4 9.2 15.10 000.0
Frequency Percentage Percentage Frequency P value?
Intubation Yes 4 415 8.3 1 162.0
No 22 6.84 2.96 25
't-test was

2 Mann-Whitney
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[ Enrollment ]

Assessed for eligibility (n=58)

Excluded (n=0)
» «+ Not meeting inclusion criteria (n=4)

Randomized (n= 52) + Other reasons (n=0)

+ Declined to participate (n=2)

\ 4

A

v Lost to follow-up (n=0)

Discharge (n=0)

A 4

Lost to follow-up (n=0)
Death (n=0 Allocation I Death (n=0)

Discharge (n=0)

y

Allocated to intervention group (n=26) Allocated to control group (n=26)
+ Received allocated intervention (n=26) [ Follow-Up ] + Received allocated intervention (n=26)
« Did not receive allocated intervention (n=0) + Did not receive allocated intervention (n=0)
v A 4
Analysed (n= 26) ) Analysed (n=26)
_ Analysis
Excluded from analysis (n=0) Excluded from analysis (n=0)

Figure 1. The CONSORT chart of selection, evaluation, and follow-up process of the participants

DISCUSSION

This study evaluated the effect of chest physiotherapy
on the clinical outcomes of patients with COVID-19
referred to Shohada Izeh Specialized Hospital, Iran.

The results showed a significant improvement in FVC,
FEV4, FEV1/FVC ratio, PaO,, PaCO,, and SPO,, as well as a
reduction in the duration of the patient's hospitalization
after chest physiotherapy intervention. FEV; and FVC
potentially reflect an obstructive or restrictive pattern as
indicators of pulmonary function evaluation, which is
reduced in patients with respiratory diseases, including
COVID-19 and fibrosis (17-19). Chest physiotherapy
significantly affected FEV1 and FVC in patients with
COVID-19.

Consistent with the results of the current study, Liu et
al. found that chest physiotherapy significantly increases
FEV1 and FVC in patients with COVID-19 (13). In addition,
Srinivasan et al. and Rathi et al. also showed that Pursed
lip breathing intervention leads to a significant

improvement in these parameters (20, 21). In another

study, Ponce-Campos et al. evaluated the intervention of
chest physiotherapy in reducing the respiratory
consequences of patients after COVID-19 infection. The
physiotherapy  treatment program (12  sessions)
significantly improved FEV1 and FVC in these patients
(22). Gloeckl et al.,, Al Chikhanie et al., and Zhu et al.
confirmed the results of the present study, which indicated
the positive and significant effect of chest intervention on
FEV1 and FVC in patients with COVID-19 (23-25). The
results were also confirmed in the present study. The chest
physiotherapy increased the FEV1 and FVC six days after
the intervention by draining secretions from small airways
in patients with COVID-19.

Chest physiotherapy intervention for six days
significantly improved the FEV;/FVC ratio. In line with
the results of the current study, Liu et al. also showed that
chest physiotherapy significantly increases the FEV{/FVC
ratio in patients with COVID-19 (13). The results of a study
in Iran, contrary to the results of the present study, showed

that exercise intervention for six weeks does not affect the
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FEV1/FVC ratio (26). The difference in the intervention
and community research type was a reason for the conflict.
Nevertheless, the improvement of this index is expected
after breathing exercises and chest physiotherapy in all
people. Therefore, more diverse studies are still needed to
find out the best training package and the best duration of
the program to achieve the desired result.

The results showed the positive effect of chest
physiotherapy intervention on SPO; in intervention group
patients compared to control group patients. Consistent
with the present study, the results of various studies have
shown that chest physiotherapy and pulmonary
rehabilitation interventions improve SPO, in COVID-19
patients (23, 27-30). Physiotherapy intervention of the chest
easily opens the areas that have undergone atelectasis in
the lung, which allows the movement of secretions and
subsequently leads to the improvement of gas transfer and
ventilation-perfusion in the lung (31). PaO, levels often
change with respiratory disorders. Chest physiotherapy
intervention positively and significantly increases PaO; in
patients with COVID-19. The results of the present study
are supported by Akram et al., Elsherbeni et al., and Malik
and Tassadaq, who showed that respiratory physiotherapy
and respiratory rehabilitation lead to a significant increase
in PaO; in patients with COVID-19 (32-34). Chest
physiotherapy helps empty the pulmonary bronchi by
increasing the volume of the upper lung, and thereby
increasing gas exchange and ventilation (16).

The results showed that chest physiotherapy increased
Sa02, but this increase was not statistically significant. In
line with the results of the present study, Copotoiu et al.
showed in a prospective interventional study that SaO»
changes were not significant (35). Patman et al., similar to
the present study’s results, showed no difference in SaO»
between the two groups (36). Contrary to the results of the
present study, Elrefaey and Zidan showed that SaO»
increases significantly in patients under mechanical
ventilation (16). The difference between the patients and
the difference in the type of chest physiotherapy

intervention can be the reason for the contrast.
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In the present study, chest physiotherapy significantly
reduced PaCO; in intervention group patients. Elsherbeni
et al. evaluated the effect of physiotherapy on COVID-19
patients. Patients in the intervention group received the
protocol of physiotherapy exercises in the form of
respiratory physiotherapy, limb exercises, and peripheral
muscle training for three sessions a week for two weeks
(33). The results were in line with the results of the present
study, showing a significant decrease in PaCO, in the
patients of the intervention group. The results of the
present study are consistent with the results of Malik and
Tassadaq. Deep breathing exercises are essential in
reducing PaCO; in patients with respiratory problems (34).
The results of the present study are supported by Berney et
al., Dennis et al., and Savian et al. (37-39). Based on these
studies, chest physiotherapy leads to better patient
ventilation by helping to open the areas with atelectasis
and subsequently improving oxygen supply, better
drainage of secretions, and stimulating the transfer of
fluids or secretions from the lung and bronchial
parenchyma. As a result, the arterial carbon dioxide gas
pressure decreases.

Although the difference in the prevention of intubation
in the two intervention and control groups was
insignificant, chest physiotherapy positively reduced the
intubation rate in intervention group patients. The sources
show that the lungs can be cleared using chest
physiotherapy techniques and breathing exercises. Other
studies showed that chest physiotherapy and breathing
exercises, as non-invasive techniques, could help improve
respiratory functions, gas exchange, increase lung function,
and remove residual mucus (24, 40, 41).

The intervention of physical therapy and breathing
exercises in the present study led to a significant reduction
in the number of days of hospitalization for patients in the
intervention group. Johnson et al. showed that chest
physiotherapy interventions reduce the length of the
patient's hospitalization and early discharge of the patient
(42). The results were confirmed by reducing the

hospitalization of patients in the intervention group. Peiris
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et al. showed that physical therapy intervention improved
the ability to perform daily activities and self-care tasks
and reduced the length of the patient's hospitalization. In
addition, physiotherapy in the hospital increased the
discharge probability of patients with total hip
arthroplasty. Following an acute stroke, frequent chest
physiotherapy  treatments  reduce the  patient's
hospitalization and its risks (43). The duration of
hospitalization in intervention group patients significantly
decreased compared to control group patients.

The current study has several strengths: the first is that
all parts of the study, including the intervention, were
conducted by one researcher. Therefore, the results are less
subject to bias. The second: Unlike other studies in which
interventions are performed as home programs, breathing
exercises, and chest physiotherapy interventions were
performed by a trained researcher. Therefore, the safety of
the participants and the accuracy of their adherence to the
intervention were guaranteed. The third: Using a
combination of breathing exercises and chest
physiotherapy interventions. In most studies, only one
type of intervention has been used. Finally, the use of
conscious patients with moderate levels of COVID-19
disease made it possible to correctly perform the
respiratory interventions and chest physiotherapy.

However, the present study has several limitations: The
most important limitation of the current study was the
small sample size of patients with COVID-19, which may
cause the generalizability of the results to larger samples
with problems. It is suggested to use larger sample sizes in
future studies. The second limitation of the present study
was the limited number of intervention sessions of chest
physiotherapy and breathing exercises for six days. The
limited number of intervention sessions can directly affect
the effectiveness of the researcher's work. Therefore, future
studies should increase the number of intervention
sessions and follow-ups for two months. The third is that
specific inclusion criteria were considered to select

patients. Therefore, future studies should increase the

number of two-month intervention sessions and follow-

ups. Finally, the participants were only patients referred to
an academic tertiary care center, and the results may not be

generalizable to other centers.

CONCLUSION

Based on the results, chest physiotherapy and
breathing exercises positively affected the improvement of
respiratory gases, reducing hospital stay and the patient's
need for intubation.
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