49" Symposium on Human-Environment System
HES49 in Nara, 22-23 Nov., 2025

ZGORE LT BERE COMERZRICE T 2 E#RAE

E%l

KHJER D, FEEFE Y, NSRS Y, AR e
VBT REB T, YRS 6 T X, Y IR REBEE TR

Sleep Efficiency during Winter in Thermally Stable Bedrooms:
An Exploratory Field Study

Noriaki Oota?, Hideki Nishino?, Yasuki Yamauchi®, Fumio Kimura®
DFaculty of Science and Engineering, Yasuda Woman's Univ., > G HOUSE Co.,Ltd., ¥ Graduate School of Science and

Engineering, Yamagata Univ.

Abstract: We compared sleep efficiency and subjective sleep quality (OSA-MA) between a thermally stable, highly
insulated model house bedroom and participants’ own bedroom during winter. Six healthy men underwent three consecutive
recording nights in the model house and at home; analyses used nights 2 and 3 to minimize first-night effects. In the model
house, mean bedroom temperature from 20:00 to 06:00 was 22.3 to 23.7 °C. At home, five participants had lower mean
temperatures than this range, while one had a higher value. Relative humidity was consistently lower in the model house for
all participants (means 21.0 to 27.1%), whereas carbon dioxide concentration and illuminance showed no clear differences. In
five of the six participants, sleep efficiency was higher at higher room temperatures, but the differences were not statistically
significant. Most other OSA-MA factors were higher in the model house, except for the “dreaming” score, which showed no
consistent trend. Although low humidity was expected to impair sleep, adverse effects were not confirmed in this sample.
These findings suggest that a warmer, thermally stable bedroom can improve objective and subjective sleep outcomes in
winter.

Key words: bedroom environment, winter, sleep efficiency, highly insulated housing, bedroom temperature
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