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The Effect of Mobile Devices Contrast Ratio
and Cataract Cloudiness Severity on Readability
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Abstract: Mobile devices are used by a wide range of people, from young to elderly. Compared with the young,
the elderly are more likely to suffer from eye diseases such as cataracts. One survey found that 66-83% of people
in their 60s had cataracts. In this study, we focused on the effects of contrast ratios between characters and
background color and cataracts on the readability of e-book readers. We evaluated the readability of e-books and
ordinary paper text in participants with various levels of cataract cloudiness severity. We used three devices,
Amazon Kindle Paperwhite, Sony Reader and plain paper. The experimental task required participants read
silently the texts displayed on the devices. In the experiments, we asked the participants to evaluate the readability
with different contrast ratios. The results of the experiment showed that the subjective evaluations decreased as the
contrast ratios became lower with all devices. We found that readability was influenced by both cataract

cloudiness and the contrast ratio.
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