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Evaluation on sleep quality under dynamic thermal conditions

during sleep in summer

Naoshi KAKITSUBA *!
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ABSTRACT: To evaluate the effect of dynamic thermal conditions on quality of sleep, four healthy male subjects volunteered for
sleep experiments in August 2007. As opposed to the control condition where room temperature (Tr) and relative humidity (RH)
were consistently controlled at 28°C and 60% during sleep, three different thermal conditions were tested. Tr was controlled to
increase from 26°C to 28°C soon after sleep and decrease from 28°C to 27°C or 26°C before awake. RH was also controlled to
increase from 50% to 60% soon after sleep. EEG, EOG and body movement during sleep were continuously recorded during sleep.
Subjective evaluation on sleep was evaluated with the OSA sleeping questionnaire. The results demonstrated that the step changes in

Tr of 26°C to 28°Cafter sleep may be most effective among the given conditions for improving quality of sleep.
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Table 1 Subjects’ physical characteristics

Subjects YH Y.K T.K T.H Av.
Age 22 22 23 22 22.3+0.5
Height{cm] 177.2 169.0 181.5 179.2 | 176.7£5.4
Weight[kg] 54.0 57.8 64.0 57.1 58.2+4.2
Ap[m?] 1.7 1.7 1.8 1.7 1.72+0.1
Average sleep duration[hr] 73 6.4 7.9 6.4 7.02+0.7
Average bed time AM1:45| AM1:15] AM1:18| AM2:10 AM1:37
Average wake-up time AM9:05| AM7:40] AM9:00| AM8:25 AM8:32
T
Preperations Control exposure
(seosors attahced) | 8t the sub-chamber
sleep at the main-chamber
21:30 23:00 0:00 7:00
time (hr)
Main-chamber
‘%_é' given thermal
Sub-chamber conditions

28°C60%5 Sub-chamber
30°C/ 80%

Fig.1 Experimental protocol
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Fig.2 Experimental conditions
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Fig.3 Difference in body temperature before sleep

and after rise
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Fig. 4 Evaluation on subjective sleepiness with

OSA scores at each condition
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Fig. 5 Sleep latency at each condition
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Fig.6 Percentages of sleep stages at each condition
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Fig. 7 Sleep efficiency at each condition
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