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Abstract

Age-related opacity of the lens can happen to anyone. Lens opacity leads to decreased visual func-

tion, and damages the quality of life (QOL). It has been reported that lens opacity leads to absorption of blue color
with short wavelength. Therefore, we hypothesized that the relationship between decrease in visual function and
QOL can be examined if we can measure a person’s recognition of blue color. In this study, we develop a visual
function evaluation system to measure the blue color differential threshold. This system is implemented on tablet
devices and displays a black Japanese character on a blue background. The background color can be changed
based on the HSV color system. We conducted a survey on 27 participants aged 23-78 years, using the visual func-
tion system to measure the differential threshold and the NEI-VFQ25 vision-related questionnaire as a QOL eval-
uation tool. Consequently, we found a significant difference in blue contrast sensitivity between young par-
ticipants and elderly participants. However, there was no correlation between blue contact sensitivity and QOL.
In summary, based on the results, we believe that this system can measure blue contrast sensitivity and can be

used for evaluating visual function.
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Fig.1 Interface.
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Fig.2 Flow chart of examination.
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Fig.3 Change of background color.
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Table 1 Items in the VFQ-25 subscales.

VFQ-25 subscales
General health(GH)

Number of Items

General vision (GV)
Ocular pain(OP)
Near vision (NV)
Distance vision(DV)
Social function (SF)
Mental health (MH)
Role limitations (RL)
Dependency (DP)
Driving (DR)

Color vision (CV)
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Peripheral vision (PV)
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Fig.4 Measurement scene.
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Fig.5 An example of results from young people.
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Fig. 6 An example of results from elderly people.
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Fig. 7 Relationship between value and saturation in elderly
people and young people.
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Table 2 Correlation coefficient hetween blue contrast sensitivity and VFQ-25 subscales.
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BCS GH GV op NV DV SF MH RL DP DR Cv PV
Blue contrast sensitivity (BCS) — — — — — — — — — — — — —
General health (GH) -016 — — — — — — — — — — — —
General vision(GV) -023 045 — — — — — — — — — — —
Ocular pain (OP) -014 044 0.70 — — — — — — — — — —
Near vision(NV) -026 030 036 047 — — — — — — — — —
Distance vision (DV) -028 042 058 080 072 — — — — — — — —
Social function (SF) -011 057 064 057 048 0.73 — — — — — — —
Mental health (MH) -025 061 072 069 061 075 0.77 — — — — — —
Role limitations (RL) -041 047 056 051 073 071 084 0.76 — — — — —
Dependency (DP) -031 061 063 032 052 036 050 077 061 — — — —
Driving (DR) 0.01 042 047 040 036 036 055 026 045 020 — — —
Color vision (CV) -020 020 042 016 054 034 053 040 050 053 057 — —
Peripheral vision (PV) -022 054 065 070 057 075 090 081 089 053 057 055 —
Total score (TS) -025 05 076 081 077 090 084 091 091 075 049 054 089
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