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Purpose: This study aimed to analyze the prevalence of color vision deficiency in Korean adults, and assess differences
based on types of color vision deficiency, age, and gender. Methods: A total of 4941 participants between the ages of 19 and
49 were included in this population-based cross-sectional study utilizing information from the second and third years (2014 and
2015) of the 6th National Health and Nutrition Examination Survey. The color vision test was performed with both eyes using
the Hardy-Rand-Rittle (H-R-R). If the percentage of correct answers on the Protan was high, it was classified as the Protan (red
blindness), if the percentage of correct answers on the Deutan item was high, it was classified as the Deutan (green blindness),
and if the correct percentages were equal or all were normal, they were classified as other abnormalities. Results: The
prevalence of color blindness was 2.9% (95% confidence interval [CI]: 2.2, 3.8) in 2014, 3.0% (95% CI: 2.2, 3.9) in 2015, and
2.9% (95% CI: 2.4, 3.6) in 2014-2015. The prevalence of color vision deficiency by gender was 5.6% (95% CI: 4.6, 6.8) in
males in 2014-2015, higher than 0.2% (95% CI: 0.1, 0.6) in females (p<0.001). Regarding the prevalence by type of color
blindness, Deutan was the most common in males with 86 (72.3%) followed by Protan with 19 (19). 16.0%), 14 unclassified
(11.8%), and unclassified in females with 3 (100.0%). Conclusions: The prevalence of color vision deficiency analyzed in
adult males and females based on the national population was high in males, and Protan showed the highest rate.
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Table 1. Study population
Total Male Female p-value
2014
Total, n (%) 2529 (100.0) 1049 (41.5) 1480 (58.5) -
Age (yrs), meantSD 35.748.5 35.748.5 35.6+8.5 0.033"
19~29 623 (24.6) 252 (10.0) 371 (14.7) 0.847"
Ag’fyir)ou" 30~39 950 (37.6) 403 (15.9) 547 (21.6)
40~49 956 (37.8) 394 (15.6) 562 (22.2)
2015
Total, n (%) 2412 (100.0) 1047 (43.4) 1365 (56.6)
Age (yrs), meantSD 35.6+8.9 35.3£9.0 36.0+£8.9 0.010"
19~29 687 (28.5) 334 (31.9) 353 (25.9) 0.743"
Ag’fyir)ou" 30~39 759 (31.5) 308 (29.4) 451 (33.0)
40~49 966 (40.0) 405 (38.7) 561 (41.1)
2014 to 2015
Total, n (%) 4941 (100.0) 2096 (42.4) 2845 (57.6)
Age (yrs), meantSD 35.6+8.7 35.448.8 35.848.7 0.074"
19~29 1310 (26.5) 586 (28.0) 724 (25.4) 0.142"
Agfyir)ou" 30~39 1709 (34.6) 711 (33.9) 998 (35.1)
40~49 1922 (38.9) 799 (38.1) 1123 (39.5)

*Unpaired t test
T2 test
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Table 2. Prevalence of color vision deficiency in Korean population

Color vision deficiency Color normal Total p-value
2014
Total (n) 63 2466 2529
Weighted % (95% CI) 29 (22, 3.8) 97.1 (96.2, 97.8) 100.0
Age group
19~29 yrs (n) 11 612 623 0.639
Weighted % (95% CI) 23 (1.2, 4.1) 97.7 (95.9, 98.8) 100.0
30~39 yrs (n) 27 923 950
Weighted % (95% CI) 33 (2.2, 4.8) 96.7 (95.2, 97.8) 100.0
40~49 yrs (n) 25 931 956
Weighted % (95% CI) 3.2 (2.0, 49) 96.8 (95.1, 98.0) 100.0
Sex
Male (n) 61 988 1049 0.008
Weighted % (95% CI) 554.2,72) 94.5 (92.8, 95.8) 100.0
Female (n) 2 1478 1480
Weighted % (95% CI) 0.2 (0.0, 1.1) 99.8 (98.9, 100.0) 100.0
2015
Total (n) 59 2353 2412
Weighted % (95% CI) 3.0 (22, 3.9) 97.0 (96.1, 97.8) 100.0
Age group
19~29 yrs (n) 21 666 687 0.453
Weighted % (95% CI) 3.5 (2.2, 5.6) 96.5 (94.4, 97.8) 100.0
30~39 yrs (n) 13 746 759
Weighted % (95% CI) 2.3 (1.3, 4.0) 97.7 (96.0, 98.7) 100.0
40~49 yrs (n) 25 941 966
Weighted % (95% CI) 3.1 (2.1, 4.6) 96.9 (954, 97.9) 100.0
Sex
Male (n) 58 989 1047 0.011
Weighted % (95% CI) 5.7 4.2,17.5) 94.3 (92.5, 95.8) 100.0
Female (n) 1 1364 1365
Weighted % (95% CI) 0.1 (0.0, 1.0) 99.9 (99.0, 100.0) 100.0
2014 to 2015
Total (n) 122 4819 4941
Weighted % (95% CI) 2.9 (24, 3.6) 97.1 (96.4, 97.6) 100.0
Age group
19~29 yrs (n) 32 1278 1310 0.698
Weighted % (95% CI) 2.9 (2.0, 4.2) 97.1 (95.8, 98.0) 100.0
30~39 yrs (n) 40 1669 1709
Weighted % (95% CI) 2.8 (2.0, 3.8) 97.2 (95.8, 97.7) 100.0
40~49 yrs (n) 50 1872 1922
Weighted % (95% CI) 3.1 (23,42 96.9 (95.8, 97.7) 100.0
Sex
Male (n) 119 1977 2096 <0.001
Weighted % (95% CI) 5.6 (4.6, 6.8) 94.4 (95.8, 97.7) 100.0
Female (n) 3 2842 2845
Weighted % (95% CI) 0.2 (0.1, 0.6) 99.8 (99.4, 99.9) 100.0

CI: confidence interval
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Protan Deutan Unclassified
2014
Total (n) 8 44 11
Weighted % (95% CI) 0.3 (0.2, 0.6) 2.0 (1.4, 2.8) 0.6 (0.3, 1.1)
Age group
19~29 yrs (n) 1 8 2
Weighted % (95% CI) 0.1 (0.0, 1.4) 0.5 (0.2, 1.0) 0.2 (0.0, 0.7)
30~39 yrs (n) 5 19 3
Weighted % (95% CI) 0.2 (0.1, 0.5) 0.7 (0.4, 1.2) 0.2 (0.0, 0.6)
40~49 yrs (n) 2 17 6
Weighted % (95% CI) 0.1 (0.0, 0.3) 0.8 (0.5, 1.4) 0.2 (0.1, 0.6)
Sex
Male (n) 8 44 9
Weighted % (95% CI) 0.3 (0.2, 0.6) 39 (28,54 0.5 (0.2, 1.0)
Female (n) 0 0 2
Weighted % (95% CI) - - 0.1 (0.0, 0.6)
2015
Total (n) 11 42 6
Weighted % (95% CI) 0.6 (0.3, 1.1) 2.2 (1.7, 2.6) 0.3 (0.1, 1.0)
Age group
19~29 yrs (n) 5 13 3
Weighted % (95% CI) 0.2 (0.1, 0.4) 0.8 (0.4, 1.4) 0.2 (0.1, 0.7)
30~39 yrs (n) 3 8 2
Weighted % (95% CI) 0.2 (0.0, 0.5) 0.5 (0.2, 1.0) 0.1 (0.0, 0.4)
40~49 yrs (n) 3 21 1
Weighted % (95% CI) 0.2 (0.1, 0.6) 0.9 (0.6, 1.4) 0.0 (0.0, 0.3)
Sex
Male (n) 11 42 5
Weighted % (95% CI) 0.5 (0.3, 0.9) 2.1 (1.6, 2.9) 0.2 (0.1, 0.9)
Female (n) 0 0 1
Weighted % (95% CI) - - 0.1 (0.0, 0.5)
2014 to 2015
Total (n) 19 86 17
Weighted % (95% CI) 0.4 (0.2, 0.6) 2.1 (1.7, 2.6) 0.4 (0.3, 0.8)
Age group
19~29 yrs (n) 6 21 5
Weighted % (95% CI) 0.1 (0.0, 0.3) 0.6 (0.4, 1.0) 0.2 (0.1, 0.5)
30~39 yrs (n) 8 27 5
Weighted % (95% CI) 0.2 (0.1, 0.4) 0.6 (0.4, 0.9) 0.1 (0.0, 0.3)
40~49 yrs (n) 5 38 7
Weighted % (95% CI) 0.1 (0.0, 0.3) 0.8 (0.6, 1.2) 0.1 (0.1, 0.4)
Sex
Male (n) 19 86 14
Weighted % (95% CI) 0.4 (0.2, 0.6) 2.1 (1.7, 2.6) 0.3 (0.2, 0.7)
Female (n) 0 0 3
Weighted % (95% CI) - - 0.1 (0.0, 0.3)

CI: confidence interval
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Distribution of color vision deficiency
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Fig. 1. Distribution of color vision deficiency types in male and female participants with color vision deficiency.
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