©
2014 2016

Development of a diagnostic system for sleep apnea-hypopnea syndrome using
microwave radars; and dynamic analysis of heart rate variability for
sleep-disordered breathing

Kagawa, Masayuki
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We developed a non-contact diagnostic system for sleep apnea-hypopnea
syndrome (SAHS) that can detect apneic events without inducing stress in monitored individuals. Two
radars were installed beneath the mattress to measure the vibrations of the chest and abdomen,
respectively. Additionally, we proposed a technique that detects paradoxical movements by focusing
on phase differences between thoracic and abdominal movements, and were able to identify three types

of sleep apnea: obstructive, central, and mixed. We conducted comparative tests of radar and
polysomnography on outpatients at a sleep disorder center. The radar system achieved a sensitivity
of 96%, and a specificity of 100%.
We evaluated the dynamics of the heart rate variability with apneic events, LF/HF ratios began to
increase 14+ 10 seconds after the start of obstructed sleep apnea (0SA) events.The peaks of LF/HF
rgtiosowgre observed 22+ 12 seconds after the ends of OSA events. The average of rises in peaks was
about 0.9.
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PPV: positive predictive value, NPV: negative predictive value,

AUC: area under the receiver operating characteristic curve
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