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Effects of simulated shelter environment on the human

body during the sleeping period
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(Toyohashi university of technology)

Abstract :

In recent years, many large-scale disasters have occurred and life in an evacuation shelter has
been the subject of some focus. However, with these facilities an insufficient thermal environment
is assumed, which is thought to have an adverse effect on the health of evacuated people. In this
research, we aimed to examine sleep in shelter-analogue settings in winter and autumn to determine
the effects of thermal environment on sleep parameter, skin and rectal temperature, subjective
sensation in evacuation shelters. So two bedding conditions were chosen: a pair of futons and four
sheets of blankets for emergency. One night the subject used a pair of futons (3.1 clo) and on the
other the subject used the emergency supplies of four blankets (1.3 clo) and a set of portable
partitions in winter. Moreover, the sleeping experiments were done in the participants’ bedroom in
their houses. In autumn two bedding conditions were compared; four blankets for disaster relief and
four blankets with air mattress. Sleep parameters were measured by actigraphy, where the
microclimate temperature of the participants were continuously measured and recorded during the
sleeping period. The participants were requested to respond to three questionnaires: before sleep,
after sleep, and retrospective sensation during sleep. The questionnaire consisted of thermal
comfort, sleep quality, subjective symptom, and fatigue. Twelve young healthy students took part in

the sleep study of two nights for seven hours from midnight to 7 am in the gymnasium. Average



sleep efficiency index (SEI) was 86% in Blankets and 91% in Futon in the gymnasium as compared
to 98% in their bedrooms in winter. No significant difference in SEI between Blankets and

Blankets with air mattress in autumn (96%).
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