Optimizing subjective near acuity by choice of background color in normal sighted individuals
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Hypothesis
We hypothesize that background colors otherthan white may improve visual performance.

Purpose

The most common background for neartasks is white with colortemperature range of 3,000 to 6,500°K.
Previous studies have suggested that other colors may be preferred?, or may improve near acuity?. Here
we investigate preferred background color with subjective nearacuity as the evaluation criterion.

Methods

In a preliminary study, subjects are presented with a LuxIQ™ system, placed over a high contrast
Colenbrander40cm acuity chart. The LuxlQ was modified to provide red, green and blue, spanninga
large portion of the CIE color space. llluminanceis setat a constant 5000 lux independent of color, to
minimize the effect of illuminance. Background illuminance is <200 lux. Subjects are asked to
systematically adjust colorto theirbestacuity. No attempt was made to measure actual acuity gain.

Results

Figure 1 shows the chosen CIE color coordinates for 40 normal subjects (no colorvision defects), aged
15-89, 16 male and 24 female. Forreference, the locus of 3000-6500°K white and the colors
reproducible with astandard RGB monitor are also shown. No one chose a hue onthe white locus. With
two exceptions, all chose hues with added green, with 33 of the 38 outside the sRGB triangle. Figure 2
shows the distribution of primary colorsinthe chosen hues. Green is preferred overred and blue, witha
mean content of 54%, versus 23% for red and blue (p<107) (pure white contains equal amounts of red,
blue and green).

Conclusions

These preliminary results suggest non-white background hues, especially with added green, improve
nearvisual performance. Thisimplies properly chosen tinted lenses may improve near visual
performance over clearlenses. The spread of chosen hues suggests the need to measure anindividual’s
best hue before makingarecommendation. Amore formal study needs to quantify gains and account
for additional effects such as eye strain and contrast acuity.
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Figure 1: Chosen hues plottedin CIE colorspace. White 3000-6500°K and the standard white fora
monitor (D65) are shown forreference. sSRGB monitor colors lie within the black triangle. The black cross
shows the mean hue.
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Figure 2: Distribution of primary colors (525nm green, 625 nm red, 460 nm blue) within the 40 chosen
hues. Mean green contentis 54% (vs. 33% for pure white).
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