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Seeing color is a function of the cone cells which is stimulated by responsive wavelengths
within the visible spectrum. Human color vision is trichromacy, which results from three types
of cone cells: red cone, green cone and blue cone. Color vision deficiency is caused by
malfunction or absence of one or more types of photopigment in the cone cell. This results in
reduction of color identification and color discrimination ability. It is usually a hereditary condition,
although it may also be acquired from a disease. The most common form is an inherited X-
linked red-green defect. Color vision deficiencies can be classified into 3 types: anomalous
trichromats, dichromats and monochromats (achromatopsia). Tests of color vision in clinical
practices include Ishihara test, H-R-R test, Farnsworth panel D-15 test, Farnsworth-Munsell 100
hue test, Lanthony desaturated D-15 test, and anomaloscope. No single test is ideal, and for

color vision evaluation, a series of tests is recommended.
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Color vision defects Inheritance Incidence in male population (%)
|. Hereditary
1. Trichromats
1.1 Protanomaly XR 5.0
1.2 Deuteranomaly XR 1.0
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3.2 Cone monochromats XR Unknown
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1. Pseudoisochromatic plates (PIP)
1.1 Ishihara test
1.2 H-R-R (Hardy, Rand, Rittler) test

2. Hue discrimination test (Arrangement test)
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2.2 Farnsworth-Munsell 100 hue test
2.3 Lanthony desaturated D-15 test

3. Anomaloscope
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31]‘7; 7. Farnsworth panel D-15 test
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Color Vision Test

Sensitivity /Quantification

Ease of Administration

ishihara test
H-R-R test

Farnsworth panel D-15 test

Extremely sensitive / Nil
Miss very mild R-G / Good
classification

Only detect moderate to severe

Difficult for children

Excellent for all ages

Easy to administer

anomalous trichromats and

dichromats / Good classification

Farnsworth-Munsell 100 hue test
scoring

Nagel anomaloscope

Extremely sensitive / Classify by error

Very by anomaly (R-G) quotient

Tedious to administer

Good
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