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Abstract

With the widespread use of ICT (information and communication technology) and
increased opportunities to use VDTs (visual display terminals), an increasing number of
IT-related eye disorders and VDT syndrome caused by viewing a VDT have been reported. The
results of previous studies indicate that brightness levels of characters and background colors
on a VDT affect the sense of fatigue and work efficiency. We examined the influence of the
brightness of a VDT with a gray scale color scheme on work efficiency and physiological and
psychological responses to determine brightness levels that are effective for improving usability
and reducing fatigue on the utilization of digital contents.

We asked sixteen male college students to perform a task (search for characters) on a
VDT for thirty minutes. In addition to eight brightness levels of characters and background
colors (expressed as differences in the gradation of the brightness value L in the HLS color
model) in each of the positive and negative modes, we prepared ten other color combinations
with a similar difference in brightness between the characters and background colors. We
measured the proportion of the task completed, rate of incorrect input, and physiological
responses (blood pressure, heart rate, CFF value), and conducted psychological assessment
(sense of fatigue, users’ opinions of the screens of VDTs).

When the task was performed on VDTs with a gray scale color scheme, brightness
levels affected the work efficiency and sense of fatigue, even if the color scheme satisfied Level
AA defined in the Web Content Accessibility Guidelines 2.0, an international standard. To
increase usability and reduce fatigue while performing a task on a VDT, the difference in the
brightness of characters and background colors should be slightly below maximal. The sense of

fatigue increased in some cases, even when the difference in the brightness of characters and



background colors complied with the international standard. In a comparison of the positive
and negative modes with no difference in the brightness of characters and background colors,
there was no marked difference in work efficiency between the two modes, although differences
were noted in the CFF value and sense of fatigue as a subjective symptom. When there was no
difference in the brightness of characters and background colors, user burden in physiological
terms and a subjective sense of fatigue were reduced in some cases, even if the color scheme did
not comply with the international standard. In this study, we only focused on achromatic color
schemes. Further studies should be conducted to discuss chromatic color schemes with many

different color phases and intensities.



