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Effect of sleep apnea time on blood oxygen saturation and heart rate GE Xiao-li*, QIU Zhao—yun*", SUO Zhi—peng’,
FAN Xiao-wei, XIU Dong—ming* (a. Department of Biomedical Engineering, School of Bioscience and Technology; b. De-
partment of Electronics and Computer Technology, Weifang Medical University, Weifang 261053, Shandong, China)
Corresponding author: QIU Zhao—yun. E-mail: wiqzy@sohu.com.

Abstract: Objective To study the effect of sleep apnea time on blood oxygen saturation and heart rate, and monitor blood
oxygen saturation in real time for auxiliary judgment in determining apnea occurs, in the consideration the reference basis for
patients with sleep apnea syndrome who need to wake up in time during apnea. Methods Ten healthy volunteers were en-
rolled, which included 3 males and 7 females, aged 22 — 24 years old with mean age of 21.7 years old; body weight was 44 —
85 kg with mean body weight of 58.35 kg; body mass index was 17.3 — 25.9 kg/m?* with mean body mass index of 20.81 kg/m%
height was 155 = 187 ¢m with mean height of 166.1 cm. All of them simulated apnea by belching, and the fingertip pulse sig-
nals were collected using AFE4490 integrated simulation front—end, the blood oxygen saturation and heart rate were calculated
based on the photoelectric volume pulse wave waveform, and the characteristic curves of blood oxygen saturation and heart rate
as a function of apnea duration were obtained. Results As apnea time was increased, blood oxygen saturation decreased and
heart rate increased. The peak time of the first compensation of blood oxygen saturation was about 11.2 seconds, and ending
time of first compensation was about 18.6 seconds; peak time of the first compensation of heart rate was about 12.1 seconds,
and ending time of the first compensation was 19.4 seconds. Conclusion It is demonstrated that the blood oxygen saturation
and heart rate change periodically in apnea. Compared with heart rate, blood oxygen saturation is more sensitive and regular in
apnea. The parameters of blood oxygen saturation and time parameters of apnea provide reference data for the awaking time of
patients with sleep apnea syndrome.

Key words: sleep apnea syndrome; photoplethysmography; blood oxygen saturation; heart rate
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Fig. 2 Curve of changes in SpO, with apnea time
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