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Abstract The purpose of present study was to determine the frequency of RA with age and to investigate the
age-related trends and changing-factors in RA, CA and IAs. The refractive power of the eye and the power of
corneal anterior surface were measured with auto-refractor among 1,017 inhabitants aged 5 to 59 years in
Cheongju in July 2010. The overall frequency of RA was 22.7%, and frequency of RA increased from 8.9% in
5~9 years age group to 36.8% in 20~29 years age group. It then dipped to 19.2% in 40~49 years age group
but increased again 28.6% in 50~59 years age group. Jss components for RA, CA, and IAs were fairly stable
in different age groups, the changes in Jo components for both RA and CA appeared to be decreased after age
of 30 years. In addition, the refractive power on the vertical direction was changed slightly with age, but the
refractive power on the horizontal direction was changed significantly with age. It was expected that the change
in the frequency of astigmatism with age was due to the change in the refractive power of horizontal meridian.
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[Table 1] Distribution of subjects and frequency of
refractive astigmatism(>1.00D) in right eye
by age groups

Age Group Number of subjects (%)  Astigmatism (%)

5-9 190 (18.7) 17 (8.9)
10~19 156 (15.3) 49 (31.4)
20~29 133 (13.1) 49 (36.8)
30~39 319 (31.4) 68 (21.3)
40~49 156 (15.3) 30 (19.2)
50~59 63 (6.2) 18 (28.6)
Total 1017 (100) 231 (22.7)
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5~9 10~19 2029 30~39 40~49 50~59
Age Group (Years)

[Fig. 1] Frequency of refractive astigmatism(>1.00D) in
right eye with age groups.
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[Table 2] Jackson’s cross cylinder components of refractive, corneal and internal astigmatism by age groups

Age Refractive Astigmatism Corneal Astigmatism Internal Astigmatism
Group Jo (D) Jis (D) Jo (D) Jss (D) Jo (D) Jss (D)
5~9 190 0.12 £ 027 -0.02 + 0.10 0.40 + 0.24 -0.09 £ 0.14 -0.28 + 0.21  0.07 £ 0.12
10~19 156 031 + 041 0.00 + 0.18 0.59 + 0.35 -0.08 + 0.17 -029 + 0.21  0.08 £ 0.13
20~29 133 029 + 041 -0.03 + 0.16 0.54 + 0.37 -0.11 £ 0.14 -025 + 0.24  0.08 £ 0.14
30~39 319 0.03 £ 034 -001 = 0.16 032 + 0.27 -0.10 £ 0.16 -029 + 0.24  0.09 * 0.14
40~49 156 -0.05 + 0.37 0.05 + 0.17 0.26 + 0.29 -0.06 + 0.17 -031 + 022 0.11 £ 0.14
50~59 63 -0.27 £ 041 0.06 + 0.18 0.14 + 0.36 0.00 + 0.22 -041 + 021  0.06 *+ 0.14
Total 1017 0.09 + 0.39 0.00 + 0.16 0.38 + 0.33 -0.08 £ 0.16 -029 + 022  0.08 £ 0.14
p 0.000 0.000 0.000 0.000 0.001 0.093
1.00 1.00
B 050 - g 050 |
5 S SR S SR GRS S
g. 0.00 i T 1 g. 0.00 -+ i —
MNEE R
5050 2-0.50 -
-1.00 -1.00
5~9 10~19  20~29 30~39 4049  50™59 5~9 10~19 2029  30~39  40™49 50758
Age Group (Years) Age Group (Years)

[Fig. 2] The Jo (left) and Jss (right) components as a function of age for refractive (), corneal (O), internal astigmatism
(A). The standard deviation bars represent either positive or negative bars.

[Table 3] Corneal surface power and internal astigmatism power at horizontal and vertical meridian by age groups

Age N Corneal surface Power (D) Internal Astigmatism Power (D)
Group Horizontal Meridian  Vertical Meridian P Horizontal Meridian  Vertical Meridian p
5~9 190 43.02 + 1.36 4382 + 1.47 0.000 -0.62 + 0.34 -0.06 + 0.12 0.000
10~19 156 4271 + 1.51 4390 + 1.60 0.000 -0.60 + 0.31 -0.10 £ 0.12 0.000
20~29 133 42.70 + 1.54 4378 + 1.68 0.000 -0.55 + 0.37 -0.10 + 0.16 0.000
30~39 319 4325 + 1.82 43.89 + 1.80 0.000 -0.66 + 0.38 -0.08 + 0.18 0.000
40~49 156 43.55 + 1.56 44.06 + 1.60 0.004 -0.68 + 0.37 -0.07 £ 0.13 0.000
50~59 63 44.12 + 1.53 44.40 = 1.59 0.318 -0.85 + 0.40 -0.03 + 0.06 0.000
Total 1017 43.15 + 1.64 4392 + 1.66 0.000 -0.64 + 0.37 -0.08 + 0.15 0.000

P 0.000 0.145 0.000 0.000

46 . 0.00

=) ) W
T s E-025 -

% E -0.50

E 2075 4

a% §.100

o} =

g 42 - T125

5

v 41 E -1.50

59 10719 2029 3039  40™49 50~59 5™ 1019 20729 3039  40~49  50%59
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[Fig. 3] The corneal surface power (left) and power of internal astigmatism (right) as a function of age for the refractive
power of the horizontal (<) and vertical meridian (O). The standard deviation bars represent either positive or
negative bars.
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