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Abstract This paper attempted to suggest the standards of light transmittance based on the analysis of the
changes in contrast sensitivity of photopic condition according to the light transmittance of tinted lenses. The
subjects of the experiment were 24 male and 13 female adults with normal ocular functions. They were asked
to wear four tinted lenses (gray, brown, red, and green) in turn. The light transmittance of the lenses were
80~90%, 60~80%, 43~60%, and 30~43%, respectively. Contrast sensitivities were measured by using F.A.C.T.
chart. The results showed that contrast sensitivities were decreased in proportion to the decrease of the light
transmittance, and visual sensitivity of brown lenses were the highest and that of red lenses were the lowest.
The results of the experiments suggested that the light transmittance should be over 38% for brown, gray and
green lenses, and over 52% for red lenses. Accordingly the appropriate light transmittance should be considered
when tinted lenses are selected for the purpose of eye protection in everyday life.
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2.1 Al

200749 12 125E 2008 29 29U 71A] je} 74
Bofl Ak ool F 2 el AXo] Folk A4
Agkat AANAS W QPAE Fol BAt WA Feo] ¢l
31, 93 WAl 0.8 Hgkol ALk, 2.00D ol4Fe] %
A7t ohum, AlRmAas WA ke 3THAA
247, o4 13%)S O sheict.

22 AFYY

221 HIZO| &4

S 93t d2e FAFA 1.90mm, A= FHE
1.498, A5 A3 2= o] 0.00 H-SEH(D) F318
diglycol carbonate lens (CR-39 #IX)E AFE3}Y AL, 9=
L BPIAFY] Molecular Catalytic™ (Gray, Brown, Red,
Green)E AME-SIITE 22 Jeong 5{10]9] ¥e] ot
o oA AN A= 2w AR MY T FR A
Aslal, 50C ZH4E AZREH 0.6% J5No] 7] BPI
aui7le] ool T7h 0CE fAStel AAlsiHch
AAA Eot spectrophotometer (X-ma 2000, Human
Co., Korea)g o|-&sto] 7FAFAS Fo&S F7]4 2
2 ZAste] & 19 1ol FEeteE ST,

[E 1] BS 3521 Part 1o I3t 2RAg1=9) JRybs &7

7%
Filter .Tfansmittance range of Description
category | visible ray (380~780nm)
0 80~100% clear or .Very light
tnt
1 43~80% light tint
2 18~43% medium tint
3 8~18% dark tint
4 4~8% very dark tint

22,2 HH|ZE ZHA

8|73 = A]#F= Functional Acuity Contrast Test
(F.A.C.T., Stereo Optical, USA)ZE AL&3}9ich A EE
AAe] ololx] Ses Axeka, ARl A
A BHe Bt @RAY S o Lol grs
3t AFelol A ) EAte] oAz Hefet BEsES 5t
on], BT SASh RSP RA9IR AlEE A
ABHITHel: C, A, E, D, B, E, C, A).

Arle 242 050of 7 19-E o2 dF41aL, 125
cdim®®] B Aol o - 2AE gugE et
oAk AT ET g the AAAZE AFET 4
& 1087ke] FAlS AAahedt. dulge] Wl & 2
of AAIE A4 e 7o ® shyleH12].

[# 2] 3750t FACT. HHlit: 7183

Cycles per 153 [ 6 | 12|18
(c%d) @A | ® | © | OB
o 133 a9 [ 55|17 | 6
Range Hich
Norowl | 90 [ 129 | 142/ 95 | 52
2.2.3 SAXz2|
S35 HARES SPSS (Windows 12.0)5 ©]-§3}o] of
S TS AAskg e, A FEIE] whE
7 WS TR0t Bl aske] p<0.05%Y o -9
shehar aeshic

3. At

3.1 O|HAXIS| 2HO|YE

= Aol Feld thaAte) AEe WAk 241, ofx
L 135019, BRAYE 281419744k 1 B
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o|AHEL 9.0} 12.1442.24D, A9} -1.9942.24D, YA ==
20} 0.45+£0.55D, ZF -0.47+0.56DF o, Sl =
Ho|AHE = 90k 2.36+2.38D, FoF -2.2242 40D T},

3.2 ZMMHAHIXo| AENIS

B Aol ALgR HARIAS) FETEL THIHA G
}(380~780nm)o]| th5te] BS 3521 Part 19]4] 743t 0
2152 2 25L0] Z5h= 80 ~90%(02), 60 ~80%(1-152),
43~60%(1-235) D 30~43%(2-15H) 02 HEseITHE
31 ZAE 517 GRS YR Pe] BETFLL 92.51£0.24%
2 A=

[E 3] 248 A2 Feahs 24

Filter category
Color 0 1-1 1-2 2-1
80-90% 60-80% 43-60% 30-43%
No tinted 92.51
(control) +0.24
85.69 77.21 51.89 37.28
Gray
+4.04 +8.53 +22.97 +30.36
83.13 75.61 55.23 38.90
Brown
+6.36 £11.68 +23.88 +31.85
Red 87.38 74.55 52.27 40.22
e
+6.27 +20.35 +37.87 +41.09
87.37 74.28 55.19 38.88
Green
+4.47 +14.35 +24.25 +32.33

LAY PaA] 2004 FEIE 43~60%20 S|4
25 MY 1 1.5cpdE A3 BE FIHFukol| A
ezt folsh HASHATHE 4] 2A8] HAA]
27N FETE 80~90%S] IMA=E LHS
o 6cpde} 18cpd§ A Lgt B= F7hEabro| A vzt
St fofstAl ZratATHEE 5] 2Eluh, HAE] HaA
ZA0) A Z7rEE Lsepdoll A FETRS 60 ~80%¢<]
S AAR R 43~60%2] FAA=ZES ﬂﬁ?{ﬂ— o] cfju]
H=7 o =9AT A4 ooe ¢l

an] 2ol oHlgEEe] A st 2]
o) Baa] ZAGIA FEIE 30~43%2] HNAZES 3
&3& o 6cpdofl Al TR =Tt 7]E4h M Wkt

3.3.2 ZAMRI=

A Wax), 2AY PaA Aol BE 2aE
25 A8Fe O B FFaolA uest -9
sbl 2BHAEHIE 6, 7). Lefih, €7je] Wan) 2o
Al 1.5cpd?} 3cpd ! 6¢cpdof| A FETE 80~90%2Q1 Z-
M ETE BETS 60~80%0] ZAARE FLHS
o HEsE o EdTh 2AE Al 2ddM=

1.5cpdoll Al TETE 60~80%, 30~43%, 43~60% 2

[ 4] 28 329 FEIEo| IE dAT F4A] Fbduz=e] Hs}
Transmittance (%) Spatial frequency(cycles per degree)
15 3 6 12 18
90 1 (control) 54.97+15.62 77.96+17.81 77.73+23.32 39.84+14.30 17.81+8.13
80~90 50.22+14.3" 68.16£15.60"" 66.51+19.70"" 35.38+14.57 15.03+6.78"
60~80 48.68+10.92° 68.14+18.74"" 64.92+18.36" 30.68+11.63"" 12.81£6.58
43~60 50.89+17.15 63.68+16.10"" 61.19+21.10"" 26.41+10.40"" 10.84+5.00""
30~43 40.03+8.01"" 53.14+12.237 45.84+16.13" 18.76+8.74™" 6.51+4.00"
Data are expressed by mean=SD.
*p<0.05, Hp<0.01, mp<0.001 . significantly different compared with control
[® 5] 218 e =e] FEIgo| mE IAE] FAA IuEe] Wl
Transmittance (%) Spatial frequency(cycles per degree)
15 3 6 12 18
90 * (control) 84.62+19.00 117.51+26.12 119.84+23.59 56.08+20.41 21.46+12.00
80~90 77.86+21.16 | 107.30+19.81" 116.38426.72 49.05+18.14"™ 19.59+10.52
60~80 77.86+21.16" 106.70+22.52" 107.78+32.69" 43.51+17.05" 16.89+9.95
43~60 77.86+21.16 105.78+22.90"" | 101.32+30.75 38.57+16.66 14.08+7.36""
30~43 62.19+15.65 85.70+23.59"" 73.92+27.50"" 27.59+12.36 9.14+5.18""

Data are expressed by mean+SD.

p<0.05, “p<0.01, "p<0.001

: significantly different compared with control
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=277 E— T—
AE FEIE 60~80%HT}H 43~60%%] ZAMARE

EUIL, 18cpdof A= FF}

AT 60~80%¢] ZHAE =S

&P%ik‘% o dju|gtEs} o
£ 80~90%0°] Z-AA

L

Zof st EHH]ﬁE-J 7%
YEIE 43~
3 'IH 6de°ﬂ*1 "41“]”57} 7]
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EERERE
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[e]
=
"=t 7124k %*%’JEEP Wk, 2719

2] 279

”5% 30~43%¢] HAU =2
28802 uf 3cpd$} 6cpdof| A Hu| =T} 7|27 HYR
o} Wokon, 28] A 2 E BE HMA=E

T—=

Pl B STkl A

AU W) wE STl A tiuldest Z1Estk ¥
A

3.3.4 M=

A7) ganlel 2] Bl 2N BE SR

3.3.3 XMAMzlx 25 GRS v BE FFIo|A iR =T 79
A GaAlet TAE] HaA] 2AHANA BE A SHA S THE 10, 11]. 2y, AAR HAA 23
25 LS o BE FFIoA giuErt 79 oA 1.5cpdollA] FEIHE 80~90%%] HAA=HC} F
[B 6] 218 ZAg=o] PEIgo| 2 YA A iuzr=e] Wl
Spatial frequency(cycles per degree
Transmittance (%) P q yCy P gree)
15 3 6 12 18
90 1 (control) 54.97+15.62 77.96+17.81 77.73+23.32 39.84+14.30 17.81+8.13
80~90 45.38+13.49" 61.22+14.58" 57.11+15.71°" 31.35+10.99"" 13.81£5.94"
60~80 46.62+10.07" 62.92+11.90 59.54+16.45 29.70+9.23™" 12.22+5.08"
43~60 44.76+11.46" 59.95+15.00" 55.24+16.23"" 25.27+9.06 10.32+3.627
30~43 4327+13.82"" 58.27+13.36" 48.54+14.74" 20.38+8.23" 7.51+4.15"
Data are expressed by mean+SD.
*p<0.05, “p<0.0|, mp<0.00| : significantly different compared with control
[H 7] 28 ZAI=0] FEIgo w2 AT PAA] RIidug=e] st
Spatial frequency(cycles per degree
Transmittance (%) P il yiey P gree)
15 3 6 12 18
90 1 (control) 84.62+19.00 117.5126.12 119.84%23.59 56.08+20.41 21.46%12.00
80~90 68.75+19.12"" | 100.22+21.48"" | 101.19+26.47 " 43.59+19.43™" 16.35+8.21""
60~80 74.16+20.12"" 97.59+27.93"" 97.59+27.93"" 42.59+19.67"" 16.65+8.70""
43~60 68.95+19.39™" 98.35+28.52"" 94.51+28.52"" 35.19+14.33"" 13.22+7.71""
30~43 69.95+20.93"" 94.05+24.67 81.30+21.98"" 20.32+12.80" 10.81+5.39™"

"p<0.05, “"p<0.01,

Data are expressed by mean=SD.
""p<0.001

: significantly different compared with control

[® 8] 218 Mgz PEIgo| fE YA FAA| Sitfufr=e] Wl
Transmittance (%) Spatial frequency(cycles per degree)
15 3 6 12 18

90 1 (control) 54.97+15.62 77.96+17.81 77.73+23.32 39.84+14.30 17.81+8.13
80~90 49.05+12.47 65.22+15.86 65.19+18.99™" 32.62+12.52" 14.81£7.017
60~80 46.49+10.33" 63.81+14.87 62.95+15.33"" 31.22+14.61" 13.81+7.00"
43~60 39.54+9.44" 51.24+12.67" 48.46+13.87 22.86+8.75"" 9.41+4.34™"
30~43 35.68+10.02"" 46.27+13.23"" 43.92+16.62"" 20.22+8.90"" 7.62+4.93"

'p<0.05, “p<0.01, ~*

Data are expressed by mean+SD.
*p<0.001

: significantly different compared with control
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Transmittance (%)

Spatial frequency(cycles per degree)

15 3 6 12 18
90 1 (control) 84.62+19.00 117.51£26.12 119.84+23.59 56.08+20.41 21.46+12.00
80~90 76.51+21.317" | 100.22+16.92”" | 100.86+25.48"" 42.92+18.23™ 17.62%9.64~
60~80 69.54+19.79™" 98.68+18.18"" | 100.03+27.18"" 37.97+17.14™" 16.35£10.39"
43~60 56.46+13.33"" 81.14+20.06 75.86+22.90"" 30.59+11.98"" 11.92+5.26
30~43 53.46+17.36 73.59+19.53"" 66.38+25.53"" 27.81+13.02"" 10.49+6.40""

p<0.05, “p<0.01,

[ 10] 28 =AM

A=)

Data are expressed by mean+SD.

mp<0.00| : significantly different compared with

&

u=
oy

control

A7 E] HaA] Guua=e] $st

Transmittance (%)

Spatial frequency(cycles per degree)

1.5 3 6 12 18
90 1 (control) 54.97+15.62 77.96+17.81 77.73+23.32 39.84+14.30 17.81+8.13
80~90 47.54+9.517 65.22+15.86 64.41+21.00"" 33.46+13.40" 14.70£6.92"
60~80 48.65+10.92 63.38+11.31"" 62.81+17.39™" 30.95+12.21"" 12.22+4.68"
43~60 43.84+8.817 58.41+13.32"" 58.46+14.32"" 26.41+10.42"" 10.35+3.99™"
30~43 40.32+7.63 57.19+9.94™ 49.59+12.28"" 22.92+8.93" 8.68+3.65
Data are expressed by mean+SD.
*p<0.05, Hp<0.01, mp<0.001 : significantly different compared with control
(B 11] 28 == FEIgo| g A HAA JRigugrze] Hs)
Transmittance (%) Spatial frequency(cycles per degree)
15 3 6 12 18
90 1 (control) 84.62+19.00 117.51+26.12 119.84+23.59 56.08+20.41 21.46%12.00
80~90 71.46+19.82"" | 106.70+26.11" 102.41+28.59™ 46.41+19.10" 18.22+8.94"
60~80 73.16+18.74"" | 102.14+26.35 103.24+29.06"" 41.43+19.15" 16.89+9.337
43~60 69.54£19.79™" | 100.22+21.48"" 94.46+32.64" 39.51+20.32"" 15.54+11.13"
30~43 64.78+20.41"" 88.27+18.14"" 78.68+22.87 " 31.86+12.72"" 11.32£6.25™

Data are expressed by mean+SD.
"p<0.05, “p<0.01, "'p<0.001
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