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Abstract

Purpose : People who have suffered from COVID-19 suffer from decreased pulmonary function and various side effects. This
study aims to present three respiratory exercise intervention methods to improve pulmonary function in COVID-19 survivors.
Therefore, the purpose of this study will investigate the effects of breathing exercise interventions (aerobic exercise, diaphragm
breathe exercise, and inspiratory muscle training on resistance) on pulmonary function in COVID-19 survivors.

Methods : The subjects who participated in this study were 35 male and female college students confirmed with COVID-19. All
subjects were randomly assigned to A, D, and I groups according to breathing exercise intervention method. Groups A, D, and 1
each performed aerobic exercise, diaphragm breathing exercise, and inspiratory muscle training on resistance, 3 times a week for
6 weeks. Pulmonary function was measured using a spirometer, and FVC (forced vital capacity), FEV, (forced expiratory volume
in one second), FEV,/FVC % (forced expiratory volume in one second / forced vital capacity ratio), and PEF (peak expiratory flow)
were measured at 0, 3, and 6 weeks. Data analysis was compared by repeated measures analysis of variance, and post hoc tests
for time were compared and analyzed using paired t-tests.

Results : In the results of this study, FVC values showed statistically significant improvement in all groups. FEV, values also
showed statistically significant improvement in all groups. And the FEV,/FVC % value also showed statistically significant
improvement in all groups. And the PEF values also showed statistically significant improvement in all groups.

Conclusion : The results of this study reported that aerobic exercise, diaphragm breathing exercise, and resistance inspiratory
muscle training were all effective in improving pulmonary function in COVID-19 survivors. Therefore, application of the three

breathing exercise intervention methods presented in this study will help improve pulmonary function in COVID-19 survivors.
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Table 1, General characteristics of the subjects

Variables A group (n= 11) D group (n= 12) I group (n= 12) F P
Gender (M:F) 5:6 6:6 6:6
Age (years) 22.18+7.80 23.92+7.14 21.67+2.93 42 .660
Height (cm) 166.8+7.65 167.39+6.03 167.28+7.32 .02 978
Weight (kg) 70.67+10.91 72.72+13.17 64.68+14.39 1.24 303

“meantstandard deviation, A group; aerobic exercise group, D group; diaphragm breathe exercise group, I group; inspiratory muscle
training on resistance group
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Fig 2. Changes in FVC according to the
experimental period

Table 4. Changes in FVC according to the experimental period

Period Group Period*group
0 week 3 week 6 week
) (F) (F)
A group 3.26+1.12 3.55+91 3.79+.80
D group 3.64+.74 3.66+.67 3.86+.69 16.83 17 1.55
I group 3.48+.71 3.71+.80 3.86+.93

FVC; forced vital capacity, A group; aerobic exercise group, D group; diaphragm breathe exercise group, I group; inspiratory muscle
training on resistance group, p<.05
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Table 5, Changes in FEV, according to the experimental period

Period Group Period*group
0 week 3 week 6 week
(D) ® ()
A group 2.17+1.11 3.31+£48 3.41+.61
D group 2.19+1.06 2.27+.96 3.04+.75 19.04 .00 1.78
I group 2.10+.93 2.45+1.16 2.91£1.01

FEV,; forced expiratory volume at one second, A group; aerobic exercise group, D group; diaphragm breathe exercise group, I group;
inspiratory muscle training on resistance group, p<.05
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Table 6, Changes in FEV;/FVC % according to the experimental period
Period Grouj Period*grou
0 week 3 week 6 week P grotp
) (¥) 3]
A group 65.10£17.92 67.25+£22.41 75.42+17.05
D group 57.66+20.28 60.40+19.09 77.98+10.09 1427 .16 1.47
I group 59.5622.20 67.10£18.72 73.87+15.94

FVC; forced vital capacity, FEV; forced expiratory volume at one second, A group; aerobic exercise group, D group; diaphragm
breathe exercise group, I group; inspiratory muscle training on resistance group, p<.05
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Table 7, Changes in PEF according to the experimental period

Period Group Period*group
0 week 3 week 6 week
) () ()
A group 3.5543.02 4.60+£2.97 5.58+2.97
D group 3.30+2.31 3.56+1.81 5.65+1.79 16.69" 27 291
I group 4.1243.40 4934321 5.8142.97

PEF; peak expiratory flow, A group; aerobic exercise group, D group; diaphragm breathe exercise group, I group; inspiratory muscle

training on resistance group, 'p<.05
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