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Abstract: Modern acoustics can measure and study sound waves and the related acoustic phenomena quantitatively.
Especially, with the development of the latest generation of electronic stethoscopes in recent years, breath sounds are more
easily and accurately obtained. In this study, breath sounds in 52 patients with chronic obstructive pulmonary disease(COPD)
and 36 healthy controls are collected through pulmonary function tests. It is found that there are significant differences in
inspiration-to-expiration ratio and breathing frequency between COPD patients and healthy people (P=0.002) and in the
energy ratio between the inspiratory and expiratory phases in the 50~200 Hz frequency band (P=0.035). Breath sound
spectrum analysis can objectively quantify the difference in lung ventilation function between COPD patients and healthy
people, which, as a new sensitive clinical detection method, can be used as a criterion for doctors to diagnose whether an
individual suffers from airway obstruction.
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Table 1 Comparison of basic data between the control group and the COPD group

yil G PES FVC/ FEV1/ FEV1/FVC
(BUEEIRHEZE ) 5 (Bl ml ml (IEARHEZE)
o HEZH 69.3£10.4 20/7 2.7+0.7 2.240.6 80.5+3.6
COPD 41 71.1+10.1 29/11 1.3+0.4 0.7+0.2 52.8+13.4
Pla 0.642 0.245 0.012 0.003 0.000
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Fig.2 Histograms of average inspiratory and expiratory time
and average inspiratory/expiratory time ratio (gray rep-
resents mean value)
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Table 2 Comparison of inhalation and expiration time between the control group and the COPD group

i) P-4 A ) S-SR ] P Y IS s ] BRI Tk
(BIMEEARHEZE /s (BIHEFRUHEZE )/ (BIHEFRUHEZE )/ (PHAERRHEZE)/ (K min™)
Xof i 2H 1.9£0.5 1.6£0.6 1.3£0.5 18.5+4.3
COPD A 1.4+£0.4 1.6+0.8 0.9£0.4 22.045.5
P 0.002 0.980 0.002 0.015
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Table 3 Correlation analysis of un-weighted sound pressure
level of breath sound between control group and

COPD group
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P 0.106 0.633 0.035
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