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Effects of wearing sunglasses, as a preventive
measure against ultraviolet radiation, on the
color discrimination
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Abstract

Wearing UV-protective sunglasses should be included in the measures against UV. In
this study, firstly, the current state of consciousness regarding UV and wearing
sunglasses as a countermeasure was clarified, and color discrimination while wearing
sunglasses was analyzed in young and elderly subjects to identify lens color—associated
differences in color perception, aiming at establishing safe and comfortable visual
conditions.

In Chapter 1, the background and objective of this study were described. In Chapter
2, the current state of consciousness regarding and countermeasures against UV as well
as problems with wearing sunglasses as a measure against UV were surveyed using a
questionnaire. Regarding consciousness about UV, more female subjects considered that
UV is harmful for the skin and eyes, recognizing the importance of countermeasures,
compared to male subjects. The rate of wearing sunglasses was higher in the elderly than
in young subjects, showing a significant difference.

In Chapter 3, color discrimination while wearing sunglasses was investigated employing
the 100 hue test in 20 female students. The lens colors of the UV-cut sunglasses tested
were smoke, blue, and brown, and their light transmittance was about 40%. On comparison
of the total deviation scores of the 100 hue test, no significant difference was noted
among the 4 groups.

In Chapter 4, color discrimination was investigated in elderly subjects under the same
conditions as those in Chapter 3. On comparison of the total deviation score of the 100
hue test, a significant difference was noted between the groups without sunglasses and
with brown sunglasses, showing that brown sunglasses reduced the color discriminating
ability of the elderly subjects. On comparison of the deviation scores of 100 hues between

the group without sunglasses and groups with the 3 color types, the blue lens reduced



the ability to distinguish similar colors, and the brown lens further reduced the capacity
to distinguish colors for which the ability had already declined in the elderly.

In Chapter 5, color discriminating ability while wearing sunglasses was compared
between the young and elderly subjects. On comparison of the total deviation score of
the 100 hue test, the score was significantly higher in the elderly than in the young
subjects while wearing smoke, blue, and brown sunglasses, showing that the discriminating
ability of the elderly subjects was inferior. Based on these findings, the elderly
subjects could not readily distinguish many color regions while wearing sunglasses with
a light transmittance of about 40%, compared to the young subjects, and age-related
changes were marked while wearing brown sunglasses.

It is necessary to investigate color perception with changes in light transmittance

and the lens color.
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