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Effects of Room-depth on Autonomic Activity Analyzed
by Frequency Components of Heart Rate Variability.

Hiromitsu KOBAYASHI, Akiko MOTO

Abstract

Effects of room-depth on autonomic nervous activities were examined in 12 healthy young
subjects. The room-depth was varied 900 mm, 1800 mm and 3600 mm with fixed room-width of
900 mm. The height of walls was 2400 mm. Heart rate variability was measured for evaluation of
the autonomic activities. The measurements were conducted according to RSA (respiratory sinus
arrhythmia) amplitude method reported by the authors (Kobayashi, 1996, 1997). In the
experimental room, subjects simultaneously controlled their breathing periods and tidal volume at
combination of 4 sec and 16% MV (maximum ventilation), or 10 sec and 40% MV. RSA amplitudes
were calculated from heart rate variability signals during the controlled respiration. Mean heart
rate at 3600mm was significantly higher than at 900mm. HF-RSA (RSA amplitude of 4 sec
respiration) showed a tendency of decrease at 3600 mm depth, however the effect was not
statistically significant. The room-depth significantly affected on LF-RSA (RSA amplitude of 4 sec
respiration), and lower amplitude was observed at 3600 mm. LF/HF ratio significantly increased
with the room-depth. HF and LF amplitudes of RSA could be considered identical to conventional
indexes of heart rate variability, thus the present result suggest relative activation of

sympatho-vagal balance induced by the room environment.

Keywords room-depth, HRV, RSA, autonomic nervous system
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