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1. Introduction

   COVID-19, defined as coronavirus disease-2019 by the World 
Health Organization (WHO), is a respiratory tract infection caused 
by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). 
The most apparent pathological alterations in early and later peri-
ods of COVID-19 are diffuse lung damage, and in some patients, ad-
ditional fibrinous exudates in alveoli and pulmonary interstitial fi-
brosis were observed. These alterations contribute to all-body hy-
poxemia, and cardiopulmonary and organ dysfunctions1,2. 
Pulmonary rehabilitation during the acute management of COVID19 
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 should be considered when possible and safe and may include 
nutrition, airway, posture, clearance technique, oxygen supplemen-
tation, breathing exercises, stretching, manual therapy, and physical 
activity. 
    The complications and dysfunctions can continue in discharged 
patients for up to 6 months and result in significant morbidity3,4. 
Fifty percent of the COVID-19 patients who were hospitalized re-
quired long-term care4.  Because of lung fibrosis as a pneumonia se-
quela, especially among the patients suffering from severe COVID-
19, with older age, obesity, multiple chronic illnesses and/or organ 
failures, respiratory deficiency or respiratory symptoms can persist, 
and pulmonary rehabilitation (PR) is required1,5. 
The long-term consequences of the disease in terms of damage and 
sequelae are not certain. For a suitable patient and an appropriate 
time will definitely arise for a pulmonary rehabilitation interven-
tion6.  
    This study aimed to evaluate the level of awareness of pulmonary 
rehabilitation and the compliance with respiratory exercises after 
COVID-19. 

Aim: Coronavirus Disease 2019 (COVID-19) is an infectious disease that can cause respiratory, physical, psycho-

logical, and generalized systemic dysfunction. COVID-19 can significantly impact the respiratory system. Pulmo-

nary rehabilitation may be required for the appropriate person and at the appropriate time. 

Methods: The study included 112 outpatients who were admitted to the Pulmonary Diseases and Physical Therapy 

and Rehabilitation Polyclinics after being diagnosed with COVID-19 between January 2021 and June 2021. The 

demographic data of the patients, their smoking behavior and duration, the Modified Charlson Comorbidity Index, 

clinical characteristics of the disease, the Modified Borg Scale were all assessed. The presence of information on 

respiratory exercises, the source of this information, and their compliance with the exercises were all evaluated. 

Results: Of the patients, 30 (26,8%) of them reported that they have information on respiratory exercises.  Only 

11 (36,7%)’i of these patients were doing the respiratory exercises regularly.  In the study, the history of hospital-

ization and high level of education were found positive correlated with the presence of information on pulmonary 

rehabilitation (p=0.001). Compliance with exercises was found low. 

Conclusions: In the study, the history of hospitalization and high level of education were found to correlate with 

the presence of knowledge on pulmonary rehabilitation. Exercise compliance was found to be low. The number 

of awareness-raising activities for these patients and healthcare professionals should be increased to reduce their 

morbidity, mortality, and health expenditure. 
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2. Materials and methods 

 
Between January and June 2021, the patients who were diag-

nosed COVID 19 with clinic, radiologic, and positive PCR (Polymer-
ase Chain Reaction) test and applied to the Chest Diseases and Phys-
ical Medicine and Rehabilitation polyclinic within 1-4 months after 
the acute period were included the study. Patients under the age of 
18 were excluded from the study. A cross-sectional study was per-
formed and patients were selected consecutively. 

A total of 112 consecutive patients (60 males and 52 females) 
over the age of 18 in the acute/chronic periods after COVID-19 were 
included in this study. 

The age, gender, body mass index (BMI), education level, occupa-
tion, smoking habit, and smoking duration of the patients were eval-
uated. The clinical features of the disease (disease duration, hospi-
talization history, lung involvement on computed tomography (CT), 
presence of dyspnea), and respiratory functions were evaluated 
with the Modified Borg Scale. The Modified Borg Scale is one of the 
most reliable scales for determining the severity of dyspnea at rest 
and during exertion. It consists of 10 items describing the severity 
of dyspnea according to its degree. 0 means no dyspnea, and 10 
means very severe dyspnea, and it evaluates the dyspnea of individ-
uals in these two score ranges. It is a frequently used dyspnea eval-
uation parameter due to its ease of application and easy under-
standing by patients7. 

The comorbidity level was evaluated with the Modified Charlson 
Comorbidity Index. The Modified Charlson Comorbidity Index, 
which is calculated by the presence of comorbidities and is widely 
used to predict mortality, is an index valid all over the world. The 
index consists of 19 different items, and some of the same diseases 
have different ratings within these items. For example, mild liver 
disease has a score of 1, while the moderate or severe liver disease 
is a separate item and has a score of 3. These scores given to comor-
bid diseases are determined according to the relative risk values of 
the diseases, if " relative risk ≥1,2 " is taken into consideration, and 
if it is between 1.2 and 1.5, it is 1; 2 if it is between 1.5 and 2.5; Be-
tween 2.5 and 3.5, a score of 3 was given, and only two conditions 
(AIDS and 2nd homogeneous metastasis) were specifically given a 
score of 6 . A score is obtained by summing the scores of the pa-
tient's comorbid diseases and a score is added for the age of the pa-
tients. This age score is for patients older than 50; It is the increase 
of the age by one step in each decade, starting from 50, divided by 
decades, it is 1 for 50-59, 2 for 60-69, 3 for 70-79, 4 for 80-89 and 5 
for 90-99 (8,9). 

All patients were asked whether they knew about breathing exer-
cises, the source of this information, and their compliance with the 
exercises. 

Ethics committee approval for this study was received from Clin-
ical Research Ethics Committee (dated 20.05.21 and numbered 
1416). The study was conducted in accordance with the Declaration 
of Helsinki. Written informed consent regarding the use of their per-
sonal information was obtained from all patients. 

2.1. Statistical Analysis: 

Continuous variables were expressed as mean ± standard deviation 
and categorical data as numbers and percentages. In the intergroup 
analysis of continuous variables, normality analyses were per-
formed with the Kolmogorov-Smirnov Goodness of Fit Test. Anal-
yses between the two groups were performed with the Student's T-
Test when the data were in a normal distribution, and with the 
Mann-Whitney U Test when they did not. Chi-square Test and/or 
Fisher's Exact Test were used to compare categorical data. The lin-
ear relationship between the scales was tested using Spearman's 
rho correlation analysis. IBM SPSS version 22.0 (IBM Corporation, 
Armonk, NY, USA) was used for the analyses. Statistical significance 
level was accepted as p<0.05. 

3. Results 
 

     One hundred and twelve patients in the post-acute period after 
COVID-19 were included in the study with a mean age of 52.8 ±15, 
52 (46.4%) years of them female and 60 (53.6%) of them male. All 
demographic and clinical characteristics of the patients were sum-
marized in Table 1. 
     A statistically significant relationship was present between the 
education level and the presence of knowledge on breathing exer-
cises (p<0.001). There was a history of hospitalization in 59 (52.7%) 
of the patients, and the presence of knowledge about breathing ex-
ercises was statistically significantly higher in these patients than in 
those without a history of hospitalization (p=0.046). It was found 
that lung involvement on CT was higher in those with breathing ex-
ercise knowledge, but this elevation was not significant (90% vs. 
78%; p=0.182). It was determined that the presence of dyspnea did 
not reveal a significant difference according to exercise knowledge 
(p=0.820) (Table 2). In addition there was not statistically signifi-
cant correlation between respiratory exercise compliance and the 
clinical and demographic characteristics of the patients. 
The mean age of patients with compliance to breathing 
(49.09±12.10 vs 53.06±15.33; p=0.409) and their BMI levels were 
lower (26.44±3.14 vs 28.29±5.51; p=0.280), but it was determined 
that these differences were not significant and the duration of ill-
ness was similar [60 (25-180) vs 60 (1-180); p=0.673]. It was ob-
served that the Charlson index and Modified Borg values and the 
rates of lung involvement and dyspnea on CT did not reveal a signif-
icant difference according to exercise compliance (p=0.233, 
p=0.212, p=0.525, and p=0.120). 
     Thirty (26.8%) patients who participated in the study reported 
that they knew breathing exercises. However, only 11 (36.7%) of 
these patients were regularly doing these exercises (Table 3). 
Of the patients who stated that they know breathing exercises, 63% 
answered the question on the source of knowledge as a health insti-
tution, and there was no significant difference in the distribution of 
answers to this question in terms of their education. 
 

 

 
Demographic and Clinic Characteristics 
 

 
Age, (years), (Mean ± SD) 52.8 ± 15 
Number of patients 112 (60M, 52F) 
Body Mass Index (BMI) (kg/m²) 28.08 ± 5.3 
Education Level, n (%) 

• Illiterate  

• Primary School graduate 

• High School graduate 

• University graduate 

 
15 (13.4) 
42 (37.5) 
26 (23.2) 
29 (25.6) 

Profession, n (%) 

• Currently Employed 

• Retired 

• Never employed      

 
48 (42.9) 
27 (24.1) 
37 (33) 

Modified Charlson Comorbidity Index 17.76 ± 1.86 
Smoking, n (%) 

• Currently smoking 

• Quit smoking 

• Never smoked 

 
8 (7.1) 

23 (20.5) 
81 (72.3) 

Smoking duration (packages/year) 5.8 ± 11 
Duration of illness (day) 74 ± 48.4 
Hospitalization, n (%) 59 (52.7) 
Pulmonary Involvement on Computerized 
Tomography (CT), n (%) 

91 (81.3) 

Dyspnea, n (%) 69 (61.3) 
Modified Borg Scale 2.57 ± 2.4 

SD: Standart deviation, n: number, %: percentage 

 

Table 1 
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Comparison of patients with and without respiratory exercise 

knowledge according to some socio-demographic and clinical pa-

rameters 
 
 

Socio-demographic and Clinical 

parameters 

No breathin ex-

ercise infor-

mation (n=82) 

Has respiratory 

exercise 

knowledge 

(n=30) 

p 

Age (years) (Mean±SD) 54,28±15,93 48,83±11,73 0.090* 

BMI (kg/m2) (Mean±SD) 28,17±4,04 26,80±3,24 0.023* 

Duration of illness (day) 

(Mean±SD) 
50 (1-180) 95 (20-180) 0.006** 

Modified Charlson Comorbidity 

İndex [median (min-max)] 
1.5 (0-7) 0 (0-5) 0.017** 

Modified Borg Scale 

[median (min-max)] 
2 (0-8) 4 (0-7) 0.412** 

Education Level (n ,%)    

  Illiterate 12(14,6) 3(10)  

  Primary School graduate 37(45,1) 5(16,7) 0.001*** 

  High School graduate 20(24,4) 6(20)  

  University graduate 13(15,9) 16(53,3)  

Dyspnea (n ,%) 

• No 

• Yes 

 

32 (%39,0) 

50 (%61,0) 

 

11 (%36,7) 

19 (%63,3) 

 

0.820*** 

Hospitalization (n,%) 

• No 

• Yes 

 

43(54,4) 

10(33) 

 

39(47,6) 

20(66,7) 

 

0.046*** 

Pulmonary Involvement on CT 

(n,%) 

• No 

• Yes 

 

 

18 (%22,0) 

64 (%78,0) 

 

 

3 (%10,0) 

27 (%90,0) 

 

 

0.182**** 

 

SD: Standart deviation, n: number, %: percentage* Student’s T Test** Mann Whitney U 

Test*** Chi-square Test**** Fisher’s Exact Test 

 

 
The level of information on and compliance with pulmonary exer-

cises 
 

 

Has information on pulmonary exercises, yes, n (%) 30 (26.8) 

Information sources for respiratory exercises, n (%)                                                                  

• Health institution 

• Family-friend 

• Social Media 

 
19 (17) 
3 (2.7) 
8 (7.1) 

Doing respiratory exercises regularly? , yes, n (%) 11 (9.8) 

n: number, %: percentage 

     
4. Discussion 

 
In this study, pulmonary rehabilitation awareness levels and com-

pliance with breathing exercises were evaluated in the follow-up of 
outpatients and inpatients after COVID-19. According to the results 
of the research, patients with a history of hospitalization after 
COVID-19 and with a high level of education knew breathing exer-
cises. One of the most interesting results was that the level of exer-
cise compliance was low in patients with breathing exercise 
knowledge. 

Impediments to pulmonary rehabilitation in low- and middle-in-
come countries include low awareness, limited resources, COVID-
19, and patient access-related costs10. It has reported low aware-

ness or recognition of PR in chronic respiratory diseases by the pub-
lic, including healthcare professionals and governments. All individ-
uals are less aware of physiotherapy services in their country, in-
cluding PR. Low awareness of pulmonary rehabilitation results in 
decreased participation in PR in chronic respiratory diseases11. 
Also, this decrease in awareness and education has been observed 
in health professionals such as physicians who need to refer their 
patients to PR12. Our findings are also consistent with this study. 

Despite its benefits in chronic obstructive pulmonary disease 
(COPD), studies have reported low participation rates in PR (pulmo-
nary rehabilitation) programs by reporting barriers such as trans-
portation problems, the severity of symptoms, acute exacerbations, 
lack of energy, and disruption of daily routines13-16. Indeed, PR con-
tinues to be underused worldwide, and growing evidence highlights 
that many patients have limited access to PR, and many do not com-
plete rehabilitation programs. Spitzer et al.17 reported that only 
2.7% of their patients were referred to a PR program within 12 
months of a COPD exacerbation.  In another study, the PR compli-
ance rate of patients with COPD was 76% (18), whereas, in other 
studies, compliance ranged between 56% and 88%19-21.  Although 
there is a study showing that education level did not affect compli-
ance with the PR program22, the education level was found to be 
lower in patients who did not complete the PR program in many 
studies. Our findings are also consistent with those of these studies. 

Smoking is considered one of the factors that negatively affect pa-
tients' compliance with the PR program23. According to a study on 
the consequences of those who quit the program, it was shown that 
the majority of smokers could not complete the program24. In our 
study, the rate of smoking was 7%. 

It is not possible to change the education and income levels of the 
patients, but it is possible to increase participation rates by provid-
ing social support. It should be underlined that PR is a patient-spe-
cific program. Patients' sociodemographic and clinical characteris-
tics should be considered when determining the type of program. 
Home programs and programs related to physical activity develop-
ment strategies are needed for patients who cannot attend the pro-
gram due to economic problems, transportation problems, or per-
sonal problems25. Physicians and other health practitioners have a 
great responsibility to improve the program compliance of COVID-
19 patients. 

The literature review based on the recent 40 publications empha-
sizes the importance of PR in COVID-19. However, rehabilitation as-
sociations, including the Turkish Society of Physical Medicine and 
Rehabilitation, have published PR recommendations that include di-
aphragmatic breathing, pursed lip breathing, and resistant breath-
ing exercises in COVID-19 pneumonia with productive cough26. 

There are studies that show that the PR improved the exercise ca-
pacity, life quality, and respiratory functions of inpatients with post-
COVID-19 symptoms27. The studies evaluating the changes in symp-
tom severity and frequency after COVID-19 reported improvements 
in shortness of breath, fatigue, anxiety, and depression after PR28. 

The increase in opportunities with developed technologies makes 
rehabilitation programs more comprehensive. The important thing 
is that the physicians should first inform the patients and direct 
them to these programs. There are no studies in the literature to 
measure the level of pulmonary rehabilitation information and com-
pliance with breathing exercises after COVID-19. Our work will be 
beneficial in terms of raising awareness about PR, especially in pa-
tients in the risk group after COVID-19, as well as raising awareness 
about PR that is not known enough by physicians and other 
healthcare professionals in primary care and directing patients in 
need to centers providing services in this regard29. 

A healthy control group should be included in this study and pa-
tients should be compared with this group. This is a limitation of the 

Table 2 

Table 3 
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current study. This is because even healthy individuals with the 
same education level in society may have limited knowledge about 
pulmonary rehabilitation. 

 

5. Conclusions 
 

In the study, the history of hospitalization and high level of educa-
tion were found to correlate with the presence of knowledge on pul-
monary rehabilitation. Exercise compliance was found to be low. 
The number of awareness-raising activities for these patients and 
healthcare professionals should be increased to reduce their mor-
bidity, mortality, and health expenditure. 
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