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Purpose: This study was aimed at investigating whether changes in light transmittance depend on the pantoscopic
angle and distance between the optic point in lenses with different indices, refractive powers, and coatings. Methods:
Lenses with different refractive indices, refractive powers, and coatings were enrolled, and light transmittance was
measured using a spectrophotometer. Results: Light transmittance of the lenses decreased by 1.20% when pantoscopic
tilts were increased. Light transmittance correlated most strongly with a lens with a refractive index of 1.56. Light
transmittance of the lenses decreased by 5.59% when the distance from the optic point was increased. The amount of
decrease in light transmittance was the largest in the —3.00 D lens. As the distance from the optic point increased, the
decrease in light transmittance correlated more strongly in all lenses. Conclusions: The results of this study confirmed
that the decrease in light transmittance was related to the distance from the optic point rather than the pantoscopic tilt.
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2. I- -I[12,13]
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Table 1. Specification of lenses used in the study

Lens Lens A Lens B LensC LensD Lens E

Index 1.56 1.61 1.67 1.61 1.67

Multi, hard, UV, ultra-water repellent

Coating
Blue cut EMI
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Table 2. Light transmittance according to the pantoscopic tilt for the refractive power

Transmittance (%, mean+SD)

Diopter (D)

Pantoscopic Angle (°)

0 6 12 18 24 Total decrease rate

+3.00 100.00+0.30 99.82+0.15 99.68+0.08 99.80+0.16 99.85+0.17 0.15+0.43

0.00 100.00+0.08 99.90+0.05 99.82+0.10 99.56+£0.16™"  99.19+0.16""  0.81%0.10

Lens A -3.00 100.00:£0.55 98.92+0.25" 98.500.12"" 98.8240.15™  99.85+0.09"  0.15+0.55
-6.00 100.00+£0.06 99.44+0.12 99.0440.17 98.87+0.69 95.18+2.40"  4.28+0.06

+3.00 100.00:£0.01 99.98+0.02 99.95+0.02 99.97+0.02 99.89+0.04™"  0.11+0.04

0.00 100.00£0.14 99.85+0.07 99.79+0.17 99.71£0.17 99.46+0.36 0.54+0.41

Lens B -3.00 100.00:£0.30 99.08+0.29 98.47+0.21"™  98.19+0.12""  98.79+0.15"" 1.21+0.25
-6.00 100.00+0.34 99.38+0.23" 98.65+0.19 98.36+0.51 99.07+£0.62"™"  0.93+0.80

+3.00 100.00+£0.01 99.97+0.01 99.96+0.01 99.98+0.01 99.87+0.06™  0.13£0.06

0.00 100.00+0.01 99.98+0.01 99.98+0.01 99.99+0.01 99.91£0.03"™  0.09+0.02

bens € -3.00 100.00:£0.27 98.14+0.20™ 96.86+0.28"" 96.030.26™  95.62+0.04™"  4.38+0.25
-6.00 100.00£0.09 99.300.10" 98.44+0.13" 97.61£0.15" 98.10+0.27 1.90+0.22

+3.00 100.00:£0.03 99.96+0.02 99.95+0.03 99.88+0.06" 99.72+0.08""  0.28+0.10

0.00 100.00+0.28 99.67+0.17 99.56+0.36 99.3440.37 98.86+0.73" 1.14+0.84

Lens D -3.00 100.00:£0.58 98.93+0.53" 97.90+0.45" 96.90+0.18™ 97.04+0.18™ 2.96+0.51
-6.00 100.00+0.31 99.62+0.21 99.09+0.27 98.69+0.34 98.56+0.51 1.44+0.63

+3.00 100.00+0.01 99.93+0.02 99.87+0.01 99.86+0.02 99.93+0.04 0.07+0.05

Lens E 0.00 100.00+£0.00 99.94:+0.01 99.89:£0.00 99.87+0.01 99.93+0.02 0.07+0.03
-3.00 100.00+0.15 99.23+0.07 99.03+0.03 99.48+0.28 99.47+0.37 0.53+0.47

-6.00 100.00+0.59 99.13+0.56 98.21+0.63 98.03+1.09 97.71£1.09 2.29+1.32

*¥**p<0.001, **p<0.005, *p<0.05, Significantly different from each group compared
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Fig. 1. Light transmittance according to the pantoscopic tilt. A. Lenses with different refractive indices, B. Lenses with

different coatings.
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distance from the optic point. A. Lenses with different refractive indices, B.
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Table 3. Light transmittance according to the distance from the optic point for the refractive power

317

Transmittance (%, mean+SD)

Distance (mm)

Diopter
(D) 0 3 6 9 > 15 Total decrease
rate
+3.00 100.00+£0.03  99.95+0.01  99.91+0.02  99.94+0.03  99.12+0.27"" 94.56+0.84"  5.44+0.84
Lens A 0.00 100.00£0.01  100.00+0.00  100.00+£0.00  99.98+0.01  99.92+0.02  99.96+0.02" 0.04+0.03
-3.00 100.00+1.30  96.03+0.89""" 92.46+0.59™" 89.84+0.19"" 88.88+0.08"" 90.34+0.60""  9.66+0.99
+3.00 100.00+£0.01  99.99+0.01  99.97+0.01 99.75+£0.16  97.85+0.54  91.86+1.84""  8.14+1.83
Lens B 0.00 100.00£0.00  99.99+0.01  99.97+0.01  99.94+0.01  99.93+0.02  98.65+0.64" 1.35+0.64
-3.00 100.00£1.83  96.46£1.28"™" 92.90+0.63"" 90.40+0.48™" 89.02+0.08"" 90.71+0.91 9.2942.62
+3.00 100.00+£0.00  99.99+0.01  99.99+0.01  99.95+0.02  99.85+0.08  98.78+0.95  1.22+0.95
Lens C 0.00 100.00+0.01  99.99+0.00  99.99+0.00  99.99+0.00  99.96+0.04  99.51+0.08"  0.49+0.08
-3.00 100.00+1.19  95.26+0.83™" 91.15+0.43™" 88.99+0.18"" 87.51+0.04™" 87.38+4.87"" 12.62+4.34
+3.00 100.00+£0.01  99.98+0.01  99.98+0.01 99.64£0.35  96.33+1.13™" 88.31x1.63™ 11.69+1.63
Lens D 0.00 100.00£0.01  99.97+0.01  99.97+0.01  99.96+0.01  99.98+0.01  99.32+0.18 0.68+0.18
-3.00 100.00+2.76  96.42+1.52"™"  92.70+0.67"" 90.48+0.23™" 89.59+0.05™" 92.16£2.01""  7.84+4.68
+3.00 100.00£0.02  99.96+0.02  99.94+0.02  99.86+0.04  99.37+0.51  95.41+4.08" 4.59+4.07
Lens E 0.00 100.00£0.01  100.00+£0.00  99.97+0.01  99.92+0.01  99.85+0.02  99.94+0.07 0.060.07
-3.00 100.00+£0.95  96.50+1.28"" 93.10+1.29™" 90.32+0.90""" 88.44+0.17""" 89.26+0.78""  10.74+1.04

*¥**p<0.001, **p<0.005, *p<0.05, Significantly different from each group compared
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