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Proposal of a device for evaluating mental stress based on phase synchronization
between respiration and respiratory sinus arrhythmia

NITIZEKI, KYUICHI
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Previous study has suggested that phase coherency (A ) between respiratory sinus
arrhytmia (RSA) and respiration could be used as a normalized index of the degree of stress. In this
studK, we examined whether A could be obtained from only ECG and investigated whether the A is altered
by physical stress and dietary behavior. (1)A could be obtained with the accuacy of 90% from ECG signal,
provided that breathing frequency less than 20 bpm.(2)A decreased from the ventilatory theresold during
incremental exercise. (3)While eating control meal, transient increases in heart rate and cardiac output
and decrease in A were observed, suggesting a shift of sympathovagal balance toward a sympathetic
activation. Such responses were blunted in gum chewing.

The A was inversely correlated with the normalized LF/HF ratio during exercise and eating, indicating
that sympathetic nerve activation leads to incoherent oscillations of RSA. We have now developed a
wireless system for monitoring A .
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