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Abstract 
 
Background: The aim of this study is to investigate the effectiveness of inspiratory muscle training on exercise 
capacity, lower muscle strength, dyspnea, anxiety-depression, quality of life, physical activity and fatigue in 
coronavirus disease 2019 (COVID-19) patients with respiratory involvement 
Materials and Methods: Twenty-four patients were included in the study. The patients were randomly seper-
ated into two groups as treatment group (13 patients) and control group (11 patients). Breathing exercise, 
resistance training and inspiratory muscle training were performed for 6 weeks in the treatment exercise group. 
Breathing exercise and resistance training consisted of control exercise group for 6 weeks. For the patients to 
follow the exercises, a video explaining the individual exercises was sent to each group and video interviews 
were facetimed regularly every week. All patients were evaluated at baseline and at the end of sixth week in 
terms of exercise capacity, lower muscle strength, dyspnea, quality of life, fatigue, physical activity and anxiety-
depression. 
Results: Demographic and clinical features of the patient groups were similar (p>0.05). An increase in the func-
tional capacity, lower muscle strenght and decrease in anxiety-depression level (p<0.05) were observed in both 
groups. In fact; the improvements in the treatment group were statistically more significant than the control 
group in functional capacity, lower muscle strength and anxiety-depression level (p<0.05). Hand grip strength 
(with the exception of control group), physical activity and quality of life levels were increased while dyspnea 
and fatigue were decreased in both groups (p< 0.05). However, there was no statistical difference between the 
groups for these parameters (p>0.05). 
Conclusions: Inspiratory muscle training improves exercise capacity and lower muscle strength and decreases 
anxiety-depression in the COVID-19 patients with respiratory involvement. 
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 Öz 
 
Amaç: Bu çalışmanın amacı pulmoner etkilenimi olan COVID-19 geçirmiş hastalarda inspiratuar kas eğitiminin 
egzersiz kapasitesi, alt ekstremite periferik kas kuvveti, nefes darlığı, yaşam kalitesi, yorgunluk, fiziksel aktivite 
ve anksiyete-depresyonu üzerindeki etkinliğini araştırmaktır. 
Materyal ve Metod: Yirmi dört hasta çalışmaya dahil edildi. Hastalar randomize edilerek tedavi (13 hasta) ve 
kontrol (11 hasta) grubu olmak üzere iki gruba ayrıldı. Tedavi grubuna 6 hafta boyunca solunum egzersizleri, 
kuvvetlendirme ve inspiratuar kas eğitimi egzersizlerinden oluşan egzersiz programı uygulandı. Kontrol grubuna 
ise solunum ve kuvvetlendirme egzersizlerinden oluşan 6 haftalık egzersiz programı verildi. Hastaların egzer-
sizleri takip edebilmeleri için her gruba bireysel egzersizleri açıklayan youtube videosu link olarak gönderildi ve 
her hafta düzenli olarak görüntülü görüşmeler yapıldı. Hastalar tedavi öncesi ve 6 hafta sonra egzersiz kapa-
sitesi, alt ekstremite kas kuvveti, nefes darlığı, yaşam kalitesi, yorgunluk, fiziksel aktivite ve anksiyete-depresyon 
açısından iki kez değerlendirildi. 
Bulgular: Hasta gruplarının demografik ve klinik özellikleri benzerdi (p>0.05). Her iki grupta da fonksiyonel ka-
pasitede, alt ekstremite kas kuvvetinde artış ve anksiyete-depresyon düzeyinde düşüş gözlendi (p<0.05). Hatta; 
fonksiyonel kapasitede, alt ekstremite kas kuvvetinde ve anksiyete-depresyon düzeyindeki değişikler kontrol 
grubuna göre daha üstün bulundu (p<0.05). Her iki grupta da el kavrama kuvveti (kontrol grubu hariç), fiziksel 
aktivite ve yaşam kalitesi düzeyi artarken, nefes darlığı ve yorgunluk düzeyi azaldı (p< 0.05). Ancak bu 
parametreler açısından gruplar arasında istatistiksel fark yoktu (p>0.05). 
Sonuç: İnspiratuar kas eğitimi, pulmoner etkilenimi olan COVID-19 geçirmiş hastalarda egzersiz kapasitesi ve alt 
ekstremite kas kuvvetini artırırken anksiyete-depresyon düzeyini azaltır. 
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Introduction 
The coronavirus disease 2019 (COVID-19) that first appeared 
in Wuhan has outbroken contagious pulmonary disease (1, 
2). According to Worldometer data (26 April 2022), there 
were 510.323.728 confirmed infected cases worldwide, of 
which 6.247.006 deaths were reported and 463.638.758 re-
covered individuals (3). While symptoms such as fever, fa-
tigue, dry cough and dyspnea are common in COVID-19 pa-
tients, uncommon symptoms such as headache, sore throat, 
chills, myalgia, arthralgia, nausea, vomiting, nasal conges-
tion, diarrhea, hemoptysis and conjunctival obstruction 
have also been reported (4, 5).  
According to the world health organization’s (WHO)s report, 
COVID-19 can be asymptomatic and cause severe viral pneu-
monia or death (4). Patients with viral pneumonia due to 
COVID-19 are at risk for lung damage, other organ injuries, 
psychological and physical complications. Patients may ex-
perience severe muscle weakness, fatigue, dysphagia, de-
creased mobility, severely worsened quality of life and fall 
as a result of prolonged hospitalization or long-term social 
isolation (6, 7). Furthermore, severe respiratory symptoms 
such as cough (57.6%) and dyspnea (45.6%) have been seen 
in COVID-19 patients (8). For all of these reasons, some pa-
tients require pulmonary rehabilitation as a result of COVID-
19. In the literature, the effectiveness of pulmonary rehabil-
itation in patients with COVID-19 has been investigated in a 
few studies (9, 10).   
In the study of Shukla et al.; they followed-up patients with 
COVID-19 by giving breathing exercises (diaphragmatic 
breathing, pursed-lip breathing, etc.) at home (9). In a ran-
domized controlled study conducted by Gonzalez-Gerez et 
al., it was found that patients' forced expiratory volume in 
first second, peak expiratory flow, 6-minute walk test (6-
MWT) and 30-second sit and stand test (30 STS) were in-
creased significantly and dyspnea complaints was decreased 
according to the results of the pulmonary telerehabilitation 
program in home-based COVID-19 patients (11).  
In several studies, inspiratory muscle training, which is one 
of the components of pulmonary rehabilitation, has been 
known to improve a variety of clinical symptoms, including 
respiratory muscle strength, tiredness, and dyspnea (12-14). 
However a few researches have investigated the effects of 
inspiratory muscle training (IMT), inspiratory muscle weak-
ness and its clinical symptoms in patients with COVID-19 (11, 
15). The aim of this study is to investigate the effectiveness 
of the pulmonary exercise program to be applied with the 
inspiratory muscle training exercise program on the exercise 
capacity, peripheral muscle strength, dyspnea, quality of 
life, fatigue, physical activity and anxiety-depression in indi-
viduals with post-COVID-19. 
 
Materials and Methods 
Patient Selection and Method 
This study is a prospective, double-blind, randomized con-
trolled clinical study. Literate patients aged 18-65 years, 

who had post-COVID-19 pulmonary involvement, were in-
cluded.  
 
Patients who could not cooperate with the evaluation, and 
had a previous diagnosis of respiratory disease and orthope-
dic and/or neurological complaints that would affect the as-
sessment of exercise capacity were excluded. 
Patients were randomized using the numbering system of 
the Research Randomiser web program. It was randomized 
as treatment group (TG) or control group (CG), by an inves-
tigator blinded to patient identity and not knowing which 
study group patients were in. The investigator who was re-
sponsible for the randomization was not in data collection 
or data analysis. Different researchers, blinded to assign-
ment, did all the measurements and intervention in this 
study. 
 
Data collection tools 
Demographic information (gender, age, body mass index), 
subtype of disease (cough, dyspnea, sputum), intensive care 
unit, hospital, O2 uptake and smoking history of all the pa-
tients were recorded. Primary and secondary assessments 
were evaluated on the same day. The primary outcomes 
were exercise capacity and 30 second sit to stand test. Sec-
ondary outcomes were dyspnea, hand grip muscle strength, 
anxiety-depression, quality of life, physical activity and fa-
tigue level. Measurements were assessed in the first and 
sixth weeks of the interventions. 
Functional Exercise Capacity: It was assessed with the 6-
MWT. Oxygen saturation, heart rate, respiratory frequency, 
dyspnea and fatigue were assessed. The norm values calcu-
lated by Enright et al. were taken as reference (16). 
30 second sit to stand test: It is a test that evaluates the 30 
STS and lower extremity strength of the participant. Total 
score gives the score of the test (17). 
Dyspnea: Modified Medical Research Council (MMRC) dysp-
nea scale comprises 5 items about dyspnea, scored between 
0-4 (18). 
Hand grip muscle strength: According to the criteria deter-
mined by the American Association of Hand Therapists; 
hand grip muscle strength was assessed from non-dominant 
side using digital hand dynamometer (J-Tech™ Midvale, 
USA). While the non-dominant limb was in 90° flexion, max-
imum contraction was requested during maintaining a time 
of 5 seconds. Three repeated measurements were repeated 
and the highest value reached was taken (19). 
Anxiety-Depression: A valid and reliable Turkish Hospital 
Anxiety and Depression Scale (HADS) was used to determine 
the anxiety-depression level of the participants. Anxiety 
(HADS-A) and depression (HADS-D) have two subgroups. 
The higher the score, the worse the anxiety and depression 
(20). 
Quality of life: The Nottingham Health Profile (NHP) com-
prises of 38 items. The higher the score means, the worse 
the quality of life (21). 
Physical activity level: Physical activity level was evaluated 
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with International Physical Activity (IPAQ) questionnaire. It 
comprises 7 questions and gives in total score of metabolic 
equivalent (MET)-minutes. It is seperated as 'inactive', 'min-
imally active' and 'very active' (22). 
Fatigue: Fatigue Severity Scale (FSS) comprises 9 items. The 
higher the total score, the worse the fatigue perception (23).  
Intervention: Post-COVID-19 patients with pulmonary in-
volvement were divided into two groups as TG and CG.  
Breathing exercises were diaphragmatic breathing, thoracic 
expansion, and exercises to increase chest compliance with 
respiratory control with exercise band. Respiratory control 
and "pursed-lip" breathing were shown to patients. Dia-
phragmatic breathing and thoracic expansion were ex-
plained together with pursed-lip breathing. Patients were 
told to hold at maximum inspiration at the end of inspiration 
exercise for 3 seconds. Breathing exercises were practiced 
for 5-10 repetitions, 1 set and approximately 5-10 minutes. 
It was performed for 10 repetitions, 3 sets/day.  
Resistance training included exercises for the quadriceps 
muscle strengthening exercises which were squat and clini-
cal pilates-based bridge exercise. Resistance exercises were 
performed 6 weeks, every day, 10 repetitions, 3 sets/day 
and approximately 10 minutes. 
Inspiratory muscle training (T-IMT) (Threshold IMT, Philips-
Respironics, Pittsburgh, PA, USA) is used for strength and en-
durance of the respiratory muscles. In the TG, the T-IMT re-
sistance was determined as 3-4 according to the Modified 
Borg Scale for every patient. The patients were interviewed 
via Zoom Meeting or WhatsApp Messenger (according to 
the patient's preference) every week. They worked regularly 
30 minutes, 3 times, 7 days for 6 weeks. Patients were 
taught to continue deeply diaphragmatic breathing for 8–10 
breaths. The loading resistance was increased every week. 
In the CG; breathing and quadriceps muscle strengthening 
exercises were given.  
For the patients to follow the exercises, a youtube video ex-
plaining the individual exercises was sent to each group and 
video interviews were facetimed regularly every week. 
 
Ethics 
Our study was approved by the local Ethics Committee of 
the Gazi University (31.05.2021/535) and applied according 
to standards of the Declaration of Helsinki. All participants 
signed informed consent about the study which conforms to 
the Helsinki Declaration to participate the in the study. Our 
study was also registered to ClinicalTrials.gov (ID: 
NCT04972864). 
 
Statistical analysis 
A priori sample size was calculated using G-Power (Version 
3.1.9.2, University of Dusseldorf, Dusseldorf, Germany) soft-
ware. A type I error level of 5% was accepted as statistically 
significant. To obtain a power of 85% with a probability of a 
2-tailed type I error of 0.05, the sample of patients to be in-
cluded was calculated as 11 patients in the TG and 11 pa-

tients in the CG, a total of 22 participants. All data were an-
alyzed using SPSS 15.0 (SPSS, Chicago, Illinois). Data normal-
ity was assessed acting the Shapiro-Wilk/ Kolmogorov-
Smirnov test. Non-normally distributed variables were ex-
pressed as median (25-75. interquartile range [IQR]) were 
used and compared with the Mann-Whitney U test. Wil-
coxon Signed Rank test was used for within-group compari-
sons. Statistically significance has been determined as 
p<0.05. 
 
Results  
Between March and June 2021, twenty-six post-COVID-19 
patients with pulmonary involvement were randomly as-
signed to two groups (Figure 1). 24 of 26 patients with post-
COVID-19 pulmonary involvement completed the study. The 
study was completed with 13 recipients in the TG (10 males 
and 3 females) and 11 recipients in the CG (6 males and 5 
females). The medical conditions of the patients were as-
sessed using the Charson comorbidity scale (treatment 
group= 4 diabetes mellitus patients, control group= 1 diabe-
tes mellitus and 1 rheumatoid arthritis patient). The chronic 
disease evaluations of the groups were statistically similar 
(p>0.05). None of the patients in both groups had exercise 
habits. Patients' conditions were low and similar at the 
begining treatment (p>0.05). There were similarly in demo-
graphic and clinical characteristics between the groups and 
none of the recipients needed O2 uptake at the time of as-
sessment (Tables 1, p>0.05). 
 
Table 1. Demographic and baseline post-COVID-19 patients’ 
characteristics  

 Treatment 
Group (n=13) 

Control group 
(n=11) 

P* 

Age (year)  54 (46-60.5) 58 (55-64) 0.25 

Height (cm)  172 (161-178) 173 (160-175) 0.62 
Weight (kg)  87 (71-100) 82 (75-88) 0.50 
BMI (kg/m2)  29.2 (27.03-32) 29.4 (27.7-31.7) 0.75 

Duration (months) 1.5 (1-2) 1.5 (1-2) 0.91 
CCI 0 (0-1) 0 (0-0) 0.59 
 Treatment 

Group (n=13) 
n (%) 

Control group 
(n=11) 
n (%) 

 
pδ 

ICU (yes-no) 2 (15.38)- 11 
(84.62) 

2 (18.18)- 9 
(81.82) 

0.85 

Hospital (yes-no) 11 (84.62)- 2 
(15.38) 

9 (81.82)- 2 
(18.18) 

0.85 

O2 uptake (yes-no) 10 (76.92)- 3 
(23.08) 

6 (54.54)- 5 
(45.46) 

0.38 

Smoking (ex-smoker-
non) 

6 (46.15)- 7 
(53.85) 

4 (30.76)- 7 
(69.24) 

0.62 

Cough (yes-no) 3 (23.07)- 10 
(76.93) 

5 (45.45)- 6 
(54.55) 

0.24 

Dyspnea (yes-no) 10 (76.93)- 3 
(23.07) 

7 (63.63)- 4 
(36.37) 

0.47 

Sputum (yes-no) 3 (23.07)- 10 
(76.93) 

2 (18.18)- 9 
(81.82) 

0.76 

*Mann–Whitney U Test. cm: centimeter. kg: kilogram. m: meter. BMI: Body-
mass index. IQR 25-75: interquartile range 25-75.  
CCI: Charlson comorbidity index. δChı-Square Test. ICU: intensive care unit. 
O2: oxygen. p<0.05 
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6-MWT distance significantly increased within TG (p<0.001) 
and CG (p<0.05) after treatment. The walking distance in-
creased 90.99 ± 56.94 m (from 531.57 m to 622.56 m) in the 
TG whereas the increase of 38.74 ± 58.52 m (from 482.72 m 
to 521.47 m) in the CG. When the effect of the treatment 
between groups was analyzed, it significantly improved in 
the TG compared to the CG (p<0.05). Within TG (p<0.001) 
and CG (p<0.05) significant improvements were observed in 
30 second sit to stand test. In addition, here was a significant 

increase in the TG compared to the CG among the groups 
(p<0.001). No significant changes were shown in MMRC 
dyspnea scale between TG and CG (p=0.87), however MMRC 
dyspnea scale significantly decreased within the TG after 
treatment (p<0.05). According to the modified borg scale, 10 
(76.93%) patients in the TG had dyspnea before treatment, 
while 7 (63.63%) patients in the CG had dyspnea. The two 
groups were statistically similar before treatment (p>0.05, 
Table 1).  

        
Figure 1. Flow diagram of the patients 
 
However; after treatment, 2 (15.38%) patients in the TG had 
dyspnea, while 6 (54.54%) patients in the CG had dyspnea. 
The difference between the two groups was significant after 
treatment (p<0.05). Hand grip muscle strength significantly 
increased within TG (p<0.05), whereas, a statistical differ-
ence was not shown in hand grip muscle strength between 
TG and CG after treatment (p>0.05, Table 2).  HADS-A, HADS-
D and HADS-T scores decreased significantly in the TG and 
CG (p<0.05, Table 2). Significant difference was not shown 
in NHP questionnaire between the TG and the CG after 
treatment (p>0.05). However, NHP questionnaire signifi-
cantly decreased within the TG and CG after treatment 
(p<0.05, Table 2). Statistical difference was not shown in 
IPAQ scores between the two groups (p>0.05), however 
IPAQ score increased significantly within TG and CG (p<0.05, 

Table 2) after treatment. Before the treatment, 10 patients 
(76.92%) in the TG and 9 patients (81.81%) in the CG were 
inactive. After the treatment 6 patients (46.15%) in the TG 
and 5 patients (45.45%) in the CG were inactive for IPAQ cat-
egori. FSS scores decreased significantly within the two 
groups (p<0.05). However significant difference was not 
found between the two groups (p>0.05, Table 2). Eleven pa-
tients (84.61 %) in the TG and nine patients (81.81 %) in the 
CG reached minimal clinically important difference for FSS. 
One patient in the TG had bilateral sequelae fibrotic changes 
in the posteroanterior (PA) chest view in the first month af-
ter post-COVID-19 (Figure 2a), while the same patient’ PA 
chest view was normal in the 1st month after the TG (Figure 
2b). 



Sari et al.                                                                                   Effects of Inspiratory Muscle Training at post-COVID-19 

   Harran Üniversitesi Tıp Fakültesi Dergisi (Journal of Harran University Medical Faculty) 2022;19(3):581-588.                                             
   DOI: 10.35440/hutfd.1136549     

585 

 

 

Table 2. Before and after treatment changes within and between groups 
 Treatment Group (n=13) Control group (n=11) Treatment 

Group 
Control 
group  

Before After 
Group 
Differ-
ence 

Before After 
Group 
Differ-
ence 

Change (∆) Change (∆) 
Treat-

ment Ef-
fect (∆) 

Median 
(IQR 25-75) 

Median 
(IQR 25-75) Pδ 

Median (IQR 25-
75) 

Median 
(IQR 25-75) Pδ 

Median 
(IQR 25-75) 

Median 
(IQR 25-75) P* 

6MWT 554.4 
(482.4-607.85) 

623.4 
(604.8-658.2) 0.001 540 

(330-551.4) 
540.6 

(480-599.4) <0.05 70.2 
(50.4-119.4) 

30 
(26-75.6) <0.05 

30STS 12 
(10.5-14.5) 

17 
(16-19.5) 0.001 13 

(11-14) 
15 

(13-19) <0.05 5 
(4-7) 

2 
(1-4) 0.001 

mMRC 1 (1-2) 1 (0-1) <0.05 2 
(0-2) 1 (0-1) <0.05 -1 

(-1-0) 
-1 

(-2-0) 0.87 

Hand grip 
strength 
(non-domi-
nant) 

35.2 
(21.7-42.6) 

40.1 
(26.3-45.7) <0.05 32.1 

(20.6-37.8) 
28.3 

(21.1-40) 0.26 3.5 
(1.1-5.1) 

0.9 
(-1.7-4.6) 0.16 

HADS-D 13 
(5-16.5) 

1 
(0-2) 0.001 5 

(3-9) 
3 

(1-8) <0.05 -9 
(-15- -4.5) 

-1 
(-4- -1) <0.05 

HADS-A 8 
(4.5-18.5) 

2 
(0-4) 0.001 5 

(4-8) 
4 

(2-7) <0.05 -7 
(-15.5- -3) 

-3 
(-4- -1) <0.05 

HADS-T 
score 

23 
(9.5-32.5) 

3 
(0-6) 0.001 11 

(7-17) 
7 

(4-15) <0.05 -20 
(-31.5- -8) 

-4 
(-9- -2) <0.05 

NHP 106.99 
(55.38-170.54) 

21.67 
(5.24-69.85) <0.05 91.28 (36.48-

215.44) 
39.36 

(0-184.33) <0.05 -70.3 
(-100.2- -24.1) 

-19.8 
(-83.1-3.4) 0.30 

IPAQ score 89.5 
(10-544.5) 

594 
(272.25-1188) <0.05 132 

(0-594) 

693 
(247.5-
2653.2) 

<0.05 372 
(99-907.5) 

693 
(0-2244) 0.61 

FSS 35 
(19.5-39) 

18 
(13.5-30) 

<0.05 39 
(23-51) 

19 
(5-33) 

<0.05 -14 
(-19.5- -4.5) 

-9 
(-23- -4) 

0.95 

*Mann–Whitney U Test. δWilcoxon Signed Rank. IQR 25-75: interquartile range 25-75. ∆: Delta. 6MWT: 6-minute walking test. 30STS: 30 second sit 
to stand test. mMRC: the Modified Medical Research Council dyspnea scale. HADS-D: Hospital Anxiety and Depression Inventory- Depression. HADS-
A: Hospital Anxiety and Depression Inventory- Anxiety. HADS-T: Hospital Anxiety and Depression. NHP: Nottingham Health Profile. IPAQ: International 
Physical Activity questionnaire. FSS: Fatigue Severity Scale. p<0.05 
 
 

 
Figure 2a. PA chest view of a patient after post COVID-19 
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Figure 2b. PA chest view of the patient after the IMT treatment group 
 
Discussion 
The aim of this study was to investigate the effects of respir-
atory muscle training exercise program on exercise capacity, 
lower extremity muscle strength, shortness of breath, anxi-
ety-depression, fatigue, quality of life and physical activity in 
post COVID-19 patients with pulmonary involvement. The 
current study shows that 6-week IMT increases functional 
exercise capacity and lower extremity muscle strength 
whereas decreases anxiety, depression and dyspnea percep-
tion (the modified borg scale) in post-COVID-19 patients 
with pulmonary involvement. The 6-week IMT did not have 
an effect on quality of life, physical activity and fatigue. 
There may be seen decreased lung function, increased de-
gree of fibrosis on chest computed tomography, worsening 
symptoms and quality of life in patients post COVID-19 pul-
monary involvement (24). Consequently; It is important to 
strengthen the respiratory muscles of COVID-19 pulmonary 
involvement patients. 
IMT increases strength and endurance of respiratory mus-
cles, decreases dyspnea perception and increases functional 
exercise capacity. Therefore; Significant advances in exer-
cise capacity following IMT have been indicated in patients 
with chronic obstructive pulmonary disease (COPD), 
asthma, sarcoidosis, and bronchiectasis (12, 13, 25, 26). Our 
study demonstrated that a significant improvement in 
6MWT walking distance was in the TG. The walking distance 
was increased by 90.99 ± 56.94 m (from 531.57 m to 622.56 

m) in the TG whereas the increase of 38.74 ± 58.52 m (from 
482.72 m to 521.47 m) in the CG. Similarly; Abodonya et al. 
(15) who conducted a study evaluating the effect of IMT for 
recovered COVID19 patients after weaning from mechanical 
ventilation, found that 2 weeks of IMT training increased the 
6-MWT distance significantly in these patients compared to 
the CG. 
The 30 STS is a valid and reliable method for assessing and 
measuring lower muscle strength (27). The increase in the 
post-TG was clinically significantly more than in the CG. Sim-
ilarly, in a randomized controlled study in hemodialysis pa-
tients, 30 STS was found to be higher after IMT training com-
pared to the CG (28). In addition, contrary to other studies 
(29, 30), hand grip muscle strength increased both statiscally 
and clinically in the group with respiratory muscle training 
after treatment. However, the groups were statistically sim-
ilar after treatment. 
MMRC and modified Borg scale are effective, valid and reli-
able questionnaires that can be used to reduce the dyspnea 
perception after IMT training. In current studies, it was 
found that the perception of dyspnea after IMT training de-
creased compared to the result of the evaluation with the 
modified borg scale (26, 31, 32). Similarly, in our study, dysp-
nea perception was significantly reduced in the TG according 
to CG when evaluated by the modified borg scale, whereas 
MMRC score was significantly reduced in both group after 
treatment. 
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A review demonstrated that depression-anxiety was related 
to quality of life, dyspnea perception, and exercise capacity 
(33). It was reported that respiratory muscle training re-
duced anxiety-depression levels in patients due to reducing 
dyspnea and increasing exercise capacity  (34). In our study, 
HADS scores were also significantly decreased in the TG ac-
cording to CG after treatment. 
Previous researches have shown that IMT improves quality 
of life, physical activity level, and fatigue in patients (35-37). 
However; there was no significant difference between the 
groups. Nevertheless, there was a significant decrease in the 
number of patients with inactive physical activity level after 
treatment in both groups. On the other hand, it demon-
strated in an improvement in fatigue perception and an in-
crease to minimal clinical significance for FSS in both groups. 
As a result; no changes were observed significant clinical dif-
ferences between groups in NHP, IPAQ and FSS scores. The 
effects of IMT on quality of life, physical activity, and fatigue 
should be explored in a larger post-COVID-19 population 
with a longer treatment program. 
There were some limitations in our study. Firstly; respiratory 
muscle strength/endurance and pulmonary function tests 
were not evaluated. Unfortunately, we were not able to 
evaluate the differences in these assessments between the 
groups after treatment. Effects evaluation on respiratory 
muscle strength/endurance and pulmonary function tests of 
IMT training may be researched in further studies. Secondly; 
The inspiratory muscle strength program was supervised for 
only 6 weeks which was a short period for treatment effects. 
A longer randomized controlled exercise program could 
have proved the long-term IMT program effects for post 
COVID-19 patients. Thirdly; for ethical reasons, we did not 
have a third control group that did not apply any rehabilita-
tion-type intervention. Finally, cardiopulmonary exercise 
tests were not applied in our study. 
 
Conclusions 
IMT as a useful, practical and safe exercise method in-
creased exercise capacity and lower muscle strength 
whereas decreased dyspnea perception, anxiety and de-
pression in patients post-COVID-19 at 6-weeks. However, 
IMT does not indicate to have an effect on quality of life, 
physical activity and fatigue in our study. Consequently, we 
hope that; it will be useful for further studies that will inves-
tigate the benefits of long-term inspiratory muscle training 
in COVID-19 patients with pulmonary involvement. 
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