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Heart Rate Variability during Bathing and Comfort of Bathing
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Kazuki NAKAJIMA, Hidetoshi MIIKE, Tatsuo TOGAWA*

Abstract

Heart rate was monitored during bathing using electrocardiographic electrodes
attached to the bathtub wall, allowing the electrocardiogram (ECG) to be obtained
noninvasively. The surface ECG was measured before and after bathing. Heart rate
variability in ten normal subjects was analyzed before, during and after bathing. Power
spectral analysis was performed, and the results showed 1/f fluctuations. The spectral
peaks were analyzed and the ratio of the low (LF) and high (HF) frequency components
was evaluated before, during and after bathing. Although the subjects felt comfortable,
the ratio of LF and HF was increased, indicatiing an increase of sympathetic nervous
activity. During bathing, the rise in heart rate resulted from both the hydrostatic counter-

pressure and the effect of body heating.
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Fig. 1 A schematic diagram of experimental set-up.
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Fig. 2 Time courses of heart rate in a normal subject during 40°C bathing, 40°C bathing with blow and 42°C bathing.
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Fig. 3 Double logarithmic plots of power spectra of heart rate in a normal subject (the same subject of Fig. 2) during
40°C bathing, 40C bathing with blow and 42°C bathing.
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Fig. 4 Double logarithmic plots of power spectra of respirpogram obtained by thermistor and heart rate.
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Fig. 5 The power spectra areas of LF and HF during 40°C bathing, 40C bathing with blow and 42°C bathing.
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Fig. 6 The ratio between LF and HF (LF/HF)
obtained by the mean power spectra from 10
subjects during 40°C bathing, 40°C bathing with
blow and 42°C bathing.
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Fig. 7 Results of questionnaire for subjects’ feeling
during rest, bathing and recovery period.
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