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Effects of diurnal light control on the alertness and performance
during the working task
; compared between illuminance and light sources at a moment of increasing light intensity

OSAWAI Hiroko” MATSUDA Eri> MATSUBARA Akio® TOMOTAKE Kazune"
MIYAI Saki “ SHIOJIRI Yoshiko™ KOYAMA Emi™®

Keywords : light control, alertness, performance, illuminance, spectral distribution, office

Introduction

Human biological circasemidian rhythm causes depression of daytime alertness and performance. Nap or

bright light exposure can improve the daytime alertness and performance. This study focused on a light
environment in the modern information knowledge society to improve daytime performance based on alertness

as a physiological state. Our previous study showed a lighting control which changes the light intensity
automatically was supposed to improve daytime alertness during a post lunch dip. But the moment effect of
increasing light intensity was not examined. Thus the purpose of this study is to examine the moment effects of
increasing light intensity on alertness and performance.

Methods

Subjects are healthy 8 students (male, age 23+1). Subjects participated in five experimental condition; one
control condition; fluorescent lamp constant 250 Ix, three increasing light intensity conditions; fluorescent lamp
constant 500, 1000, 2000 Ix after constant 250 Ix of fluorescent lamp, and one LED increasing light intensity
condition; constant 500 Ix after constant 250 Ix of LED. Tasks and evaluations were performed for almost four
hours at daytime. EEG alpha band power, ECG HF power on a moment of increasing light intensity was examined.
And the scores of visual analog scale (VAS) for the subjective rating, coefficients of alpha attenuation test (AAT)
for the evaluation of the physiological alertness, and the scores of performance test before and after increasing
light intensity were compared.

Results

EEG alpha band power was inhibited on a moment of increasing light intensity by 1000 Ix, 2000 Ix, and LED
condition. ECG HF power was decreased on a moment of increasing light intensity by 1000 1x and 2000 Ix
condition. And the HF decreased duration of 2000 Ix condition was longer than that of 1000 Ix. Subjective
alertness of all light-increasing conditions at post-increasing was significantly higher than that at pre-increasing.
Task scores show no clear relationship with physiological state or subjective state. Subjective fatigue of LED
increased and subjective tension of LED at post-increasing was higher than that of fluorescent lamp.

Conclusion

The results suggest that increasing light intensity brings effects on physiological and subjective alertness. Around
1000 Ix or less of fluorescent lamp and around 500 Ix or less of LED may be the threshold of increasing
physiological alert from the base illuminance of 250 Ix. And the effects of LED on alertness are higher than that of
fluorescent lamp, but LED has negative effects on subjective states. LED might cause a hyperarousal state even in
the ordinary illuminance level. Thus LED needs to reduce the negative effects by adjusting not only the correlated
color temperature but also the spectral distribution. Then daytime performance based on physiological state and
subjective state can be improved.
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