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Study on the method of benefit evaluation of the worker in the office environment
— Part4 The effect of change in the illuminance and the color temperature on the fatigue

and the visibility of the middle-aged and elderly person -

Ayako Yasuoka, Toshiyuki Miyanaga, Toshie Iwata and Yukio Akashi

Abstract

It is known that light environment affects human circadian rhythm. The purpose of this study is to
identify the erect of the change in illuminance and color temperatures of task lighting on the subject's
fatigue, visibility, and work efficiency. Nineteen middle-aged and elderly men and women participated as
subjects. They were exposed to 3 different light environments (Condition A; illuminance and color
temperatures were constant, Condition B; Only color temperatures were changed, Condition C; illuminance
and color temperatures were changed). The subjects were divided into two groups according to the age.
The subjects under the age of 60 were included in Group M (11 subjects with average age of 53.3) and the
subjects aged 60 and over were included in Group E (8 subjects with average age of 67.5). During the
experiment, subjects performed PC tasks, and their physiological and psychological responses, degree of
fatigue, and degree of visibility before and after the task were measured in the morning, noon, and evening.
The following results are obtained.

The results of flicker tests showed that the increment of the degree of fatigue from the morning to the
evening under the condition C was greater than that under the fixed condition. Also, there was an increase
in eye fatigue and brightness sensation as well as a significant decline in visibility over time. In Group E,
sensitivity towards brightness was observed regardless of the conditions and time. In the evening, the
condition B caused greater fatigue in the focus adjustment function than the fixed conditions. There was a
significant decline in visibility from morning to evening.

It was shown that the conditions in which visibility declined differed between different age groups. The
changes in eye conditions due to aging should be taken into account. A further study is required to develop
lighting systems changing illuminance and color temperature for reducing eye fatigue and increasing the
visibility.
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