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Na; SO, Effects on Autonomic
Nervous System Activity in Footbath

By

Nobuyoshi SHiozaAwA*, Yuko MEKATA*, Yoshiko AKivyama*, Kaori HAYASHIY,
Keiko Morr*, Satoshi Wapa*, Hiroharu Kamioka* and Yukari KaAwano***

(Received August 25,2006/ Accepted December 14,2006)

Summary : This study was conducted to estimate the effect of a footbath with sodium sulfate (NaySO,)
on autonomic nervous system (ANS) activity. Each of three young healthy males (age, 20.7+0.6 years)
and females (age, 21.30.6 years) participated in 3 conditions in random order, footbaths with or
without Na,SO4, and a sitting position without water as a control. Each subject sat on a chair and kept
quiet for 20min with heart rate (HR) stabilized, and subsequently basal measurements were con-
ducted. In a sitting position, they dipped their calves 10 cm under their knee joints into hot water
(41°C, 33 L) for 15 min. Immediately after the bathing, they removed moisture, covered their knees with
a blanket and sat for 60 min thereafter. Counts of HR, ANS activity based on frequency of HR vari-
ability, and a core temperature using an eardrum thermometer were measured. The degree of thermal
comfort such as relatively hot or relatively cool, sleepiness and fatigue were also estimated using
visual analogue scales (VAS). As a result, both footbaths with and without Na,SO, significantly
increased the subjective thermal comfort, while the core temperature and HR counts were unaffected.
Sympathetic nervous system (SNS) activity was significantly increased by the footbath without
Na,SO,, but not with Na,SO4. These observations suggested that in the footbath, Na;SO, might have
an inhibitory effect on increased SNS activity, and induce some depressive effects on feeling of
fatigue.

Key words : footbath, sodium sulfate, autonomic nervous system, heart rate variability, fatigue
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