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Seasonal variation in objective sleep assessment and factors that reduce sleep efficiency

TAKAHASHI Tamami, WATANABE Tsumoru

Summary

Objectives: We examined objective evaluations of sleep quality, seasonal fluctuations in sleep, and factors
that reduce sleep efficiency from the long-term measurement results over two years.

Methods: The subject was a man with exercise habits. The actual measurement period of sleep state was
two years from September 2019 to September 2021. Other measures included temperature, humidity, dis-
comfort index, heat index, physical activity, and daily comments.

Results: When we examined seasonal fluctuations in sleep using the results of outside air temperature and
sleep efficiency, it became clear that sleep efficiency decreased in summer compared to other seasons.
Looking at the number of cases where sleep efficiency was less than 80% by month, August was the most
frequent, followed by July. “Physical stress” was the most frequently cited reason for low sleep efficiency,
followed by “heat / sultry heat”, “drinking days”, “overeating”, and “mental stress”. It was revealed that
bedroom temperature, outside temperature, discomfort index, and heat index may affect sleep efficiency on
days without summer exercise events. On the other hand, no association was found between sleep efficiency
and biometeorological factors on the day of the summer exercise event, and there was an association be-
tween exercise intensity and sleep efficiency. It became clear that exercise intensity in summer may affect
sleep efficiency.

Conclusions: It could be valuable data to suggest the importance of attending high-intensity events in sum-
mer and adequate sleep and rest for several days after high-intensity exercise training.
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