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The impact of exercises during the quarantine 
on the respiratory system functioning of 
people infected by SARS-CoV-2
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Abstract

Background: COVID-19 is a multi-organ disease caused by the 
SARS-CoV-2 coronavirus. It is characterized by acute respiratory 
distress syndrome and disturbances in the functioning of the heart 
and kidneys. In March 2020, COVID-19 was declared a pandemic by 
the World Health Organization (WHO).

Aims: This study aimed to determine the validity of using breathing 
exercises in patients with positive results of the SARS-CoV-2 test 
and those undergoing home quarantine due to contact with an in-
fected person.

Material and methods: The study group consisted of 61 people (29 
people with a positive SARS-CoV-2 test, mean age 34 ± 78 years old, 
and 31 people not infected with SARS-CoV-2 virus, mean age 27 ± 
77 years, undergoing home quarantine). The complete assessment 
consisted of 3 breathing tests (tasks) and a subjective 10-point sca-
le modelled on the VAS scale. In addition, the assessment of the 
respiratory system functionality of the test group was examined 
twice, before and after 14 days of an exercise program consisting of 
4 breathing exercises.

Results: The use of breathing exercises significantly influenced 
the functioning of the respiratory system in patients infected with 
SARS-CoV-2 by increasing the respiratory efficiency after 14 days. 
Uninfected people did not obtain significantly better results, and 
men achieved better results than women in breathing tests before 
and after two weeks of exercise. Smoking was not associated with 
the results obtained.

Conclusion: Physiotherapy is essential for patients infected with 
COVID-19.
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Introduction

On March 11, 2020, the World Health Organization 
(WHO), declared the outbreak of the SARS-CoV-2 
virus causing COVID-19 disease as a pandemic 
[1]. The SARS-CoV-2 virus has been classified as 
genetically closely related to severe acute respi-
ratory syndrome coronavirus (SARS-CoV), the 
first pandemic threat of a new and deadly coro-
navirus that emerged in late 2002 [2]. SARS-CoV 
had a very high mortality rate (9.7%). The new 
SARS-CoV-2 coronavirus is less lethal but has a 
higher infectivity rate than MERS-CoV or SARS-
-CoV. Due to its broad clinical spectrum and high 
transmissibility, elimination of SARS-CoV-2, as 
was the case with SARS-CoV in 2003, does not 
appear to be a realistic goal in the short term [3].
Individuals with COVID-19 may exhibit symptoms 
of influenza-like illness with respiratory tract in-
fection manifested by fever (89%), cough (68%), 
fatigue (38%), sputum production (34%), and/or 
dyspnea (19%) [4]. The spectrum of severity ranges 
from asymptomatic infection or mild upper re-
spiratory disease to severe viral pneumonia with 
respiratory failure and/or death. Current reports 
estimate that 82.4% of cases are asymptomatic or 
mild; 15% are severe (infection requiring oxygen), 
and 5% are critical and require ventilation and life 
support [5]. 
In the fight against the COVID-19 pandemic, it is 
mandated to test as many people as possible to 
separate the infected from the rest of the popu-
lation to interrupt transmission of the virus [6]. 
In addition, social distance, face covering, frequ-
ent hand washing and disinfection, covering the 
mouth and nose when sneezing, and monitoring 
one's health are highly recommended [7]. 
Physiotherapists working in primary care set-
tings are likely to play an important role in the 
management of patients not admitted to hospi-
tal with confirmed or suspected COVID-19; in 
particular, cardiopulmonary physiotherapy fo-
cuses on the management of acute and chronic 
respiratory disease and aims to improve physical 
status and recovery from acute illness will play 
a significant role [8]. The Italian Association of 
Respiratory Physiotherapists (ARIR) and the Ita-

lian Association of Physiotherapists (AIFI) have 
published extensively recommending an interdi-
sciplinary approach to the treatment of patients 
with SARS-CoV-2 [9]. Researchers recommend 
that among patients in the acute course of CO-
VID-19, management of the following should be 
implemented: activation of the diaphragmatic 
breathing pattern, tight mouth breathing, bron-
chial tree hygiene, effective coughing techniqu-
es, manual mobilization and stretching of chest 
structures, respiratory muscle training, and ge-
neral developmental exercises to mobilize the 
patient during the immobilization period [9,10]. 
In addition, attention should be paid to the thera-
pist's implementation of general exercise training 
and education on changing daily functioning pat-
terns to more health-promoting ones (i.e., regular 
physical activity, proper nutrition, fewer drugs, 
etc.) [11].

Aims

This study aimed to investigate whether bre-
athing exercises improve respiratory parameters 
and reduce dyspnea in patients with SARS-CO-
oV-2. Also, do breathing exercises improve respi-
ratory parameters and reduce dyspnea in-home 
quarantine patients not infected with the SARS-
-CoV-2 virus? 

Material and methods

The study was conducted online via an electro-
nic survey with 61 subjects (26 women between 
29 and 77 years old and men between 28 and 77 
years old) between May and August 2020. The 
study involved Italians from the Lombardy re-
gion, employees of SGB bank and Carlsberg con-
cern based in Poznan.
Group 1 (studied) consisted of 29 subjects (inc-
luding 12 females and 17 males), between 34 and 
78 years old, infected with SARS-CoV-2 virus, not 
requiring hospitalization. In this group, 7 subjects 
underwent SARS-CoV-2 infection asymptoma-
tically, while 22 individuals reported symptoms 
such as fever, cough or dyspnea.
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Group 2 (baseline) consisted of 31 subjects (inclu-
ding 16 males and 15 females), between 27 and 77 
years old, undergoing a 14-day home quarantine 
due to a risk of SARS-CoV-2 infection. These in-
dividuals did not exhibit symptoms of COVID-19. 
The study was performed on 61 subjects. Thir-
ty-two subjects tested negative for SARS-CoV-2, 
22 tested positive, and seven tested positive but 
asymptomatic. In the group with the positive test 
result, 10 had contact with an infected person 
primarily at work and 19 could not identify where 
the infection might have occurred.
Respiratory function was assessed based on tests 
and a subjective dyspnea scale. Two assessments 
were performed, first before starting the bre-
athing exercises and second after two weeks of 
exercising. The study was conducted in a home-
-based setting in an online format. Testing part 
(breathing tasks): Test 1: Blowing continuously on 
a piece of paper placed 20-30cm from the face 
at eye level. The patient was then asked to blow 
continuously so that the piece of paper was not 
in an upright position. Time was measured in se-
conds. Test 2: Exhalation with a "buzzing" sound. 
The patient was asked to take a deep breath and 
then slowly let the air out through the mouth with 
the sound of "buzz." Time was measured in se-
conds. Test 3: Exhaling air into the water through 
a straw. In a glass with 100-150ml of liquid, the 
patient was asked to place a plastic straw through 
which s/he was to blow to produce air bubbles. 
Time was measured in seconds. 
Dyspnea Scale: Patients were asked to subjecti-
vely rate their respiratory comfort on a 10-point 
scale modelled after the VAS scale (1-10) where 1 
is difficulty catching a breath and 10 is deep bre-
athing without pain or discomfort.
In specially designed questionnaires, patients re-
corded the results they obtained before starting 
and after completing the 14 days of exercise. The 
14-day exercise cycle consisted of 4 breathing 
exercises performed three times a day, repe-
ated five times. Exercise 1. The patient in a sit-
ting position was asked to inhale deeply through 
the nose, hold air and then exhale through the 
mouth. Exercise 2. In a standing position, lower 

limbs at hip-width and upper limbs at shoulder 
height (hands can be intertwined). Then, they 
were asked to inhale deeply through the nose and 
exhale, rotating the torso in both directions un-
til fully exhaled. Exercise 3. In a supine position, 
pillows under the head and knee joints, one hand 
on the chest (between the nipples), the other just 
below, then deep inhalation and exhalation (in-
hale through the nose, exhale two times longer 
than inhale). Exercise 4. Inhale through the nose 
and then exhale through a tube/straw dipped in 
a glass of water for 20 seconds (repeated three 
times).
Statistical analysis was performed using IBM 
SPSS Statistics 23, while visualization of the re-
sults in tables and graphs was done in Microsoft 
Excel 2016.

Results

It was reported that the study groups significant 
differed p < 0.05 in terms of dyspnea scale sco-
res. Their respiratory comfort was better rated 
by those testing negative for SARS-CoV-2. There 
were greater differences in improved respirato-
ry comfort after two weeks of respiratory exer-
cise in the SARS-CoV-2 virus-infected group. In 
both groups, the breathing exercises performed 
resulted in statistically significant improvements 
in the breathing tasks and dyspnea scale results. 
Larger differences were shown in the COVID-19 
group than in healthy subjects. They showed par-
ticularly high improvements in the card blowing 
test and in respiratory comfort. The results of the 
analyses are shown in Figures 1 and 2.
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Before starting breathing exercises
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Figure 1. Mean values for test scores before and after breathing exercises according to the study groups.
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Legend: Test 1 – Blowing continuously on a piece of paper; Test 2 – Exhalation with, "buzzing" sound; Test 3 – 
Exhaling air into the water through a straw 
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Figure 2. Mean values for dyspnea scale scores before and after breathing exercises according to the study groups.
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Discussion

The pandemic SARS-CoV-2 virus that causes CO-
VID-19 disease, although it appeared suddenly, 
was not a big surprise to many researchers. Path-
ogens with epidemic or pandemic potential have 
been observed for many years [12].
Although the SARS-CoV-2 virus is not yet well un-
derstood, which implies difficulty in defining the 
clinical features of COVID-19 disease and thus de-
veloping treatment strategies, recent reports in-
dicate that researchers are getting better at suc-
cessfully treating acute COVID-19 [13].
The research conducted in this article confirmed 
the importance of physical activity during CO-
VID-19. Two weeks of regular breathing exercises 
resulted in statistically significant improvements 
in respiratory function in patients with positi-
ve SARS-CoV-2 smear; this was confirmed in the 
breathing task of blowing on a piece of paper. This 
demonstrates the potential impact of exercise on 
improving the respiratory capacity of infected pa-
tients. There are currently no publications reve-
aling an association between breathing exercises 
and improved respiratory function in COVID19. 
However, given that the virus was classified as 
acute respiratory disease, it can be inferred that 
regular exercise affected lung function, improving 
respiratory muscle strength while increasing ca-
pacity, translating this into better results on the 
paper blowing test. Kozak-Szkopek and Galus [14] 
also demonstrated the effect of breathing exer-
cises on improving respiratory function – it was 
reported that the exercises have a positive effect 
on respiratory function in older people.
The study also found that subjects positive with 
COVID-19 also performed better on the card 
blowing and exhaling with buzzing sounds test, 
which could not be observed in healthy home 
quarantined subjects. Therefore, it can be conc-
luded that breathing exercises performed during 
the illness period significantly improved parame-
ters related to respiratory capacity. However, it 
should be mentioned that people with symptoms 
of the disease (acute cough, dyspnea, fever) were 
also treated pharmacologically. Because of this, it 

is not possible to determine the extent to which 
breathing exercises relieved the patient's symp-
toms and improved respiratory function.
In conclusion, based on our results and the col-
lected scientific papers, we can say that physical 
exercise is an integral part of the healing process 
in patients with COVID-19. Additionally, having a 
preventive nature, strengthening, and stimulating 
the immune system against contracting a path-
ogen may protect or cause a milder course of the 
illness. However, further studies are needed to 
determine the importance of exercise in patients 
with comorbidities during SARS-CoV-2 virus in-
fection. Researchers should focus on the future 
and consequences of COVID-19 disease in the 
long term. This is an opportunity for physiothe-
rapists to develop respiratory physiotherapy and 
manual respiratory therapy in clinical and office 
settings. In addition, it is important to remember 
the patients who, due to the collapse of the health 
care system at the beginning of the pandemic, 
did not receive diagnostics to detect lifestyle di-
seases in which physiotherapy is an integral part 
of treatment. Researchers' attention should also 
be drawn to employees performing home office 
tasks; due to unsuitable conditions for remote 
working; they may be at greater risk of chronic 
musculoskeletal overload syndromes.

Conclusion

The use of breathing exercises improves respi-
ratory parameters in patients infected with SAR-
S-CoV-2. However, breathing exercises do not 
significantly improve respiratory parameters 
in-home quarantine patients not infected with 
SARS-CoV-2. The use of breathing exercises has 
a modest effect on reducing dyspnea in patients 
with SARS-CoV-2, on a subjective 10-point scale. 
However, on the subjective VAS scale, breathing 
exercises do not reduce dyspnea in-home qu-
arantine patients not infected with SARS-CoV-2.
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