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Abstract This study researched how the refraction error and illumination influence to contrast sensitivity when we
wear the circle contact lenses. The study population comprised 16 students and adults(5 of Male, 11 of Female).
The study population comprised 16 students and adults(5 of Male, 11 of Female), We measured the contrast
sensitivity on uncorrected vision, according to color of circle contact and change the illumination of laboratory. The
contrast sensitivity by illumination decreased than unaided vision when they wore the color contact lenses and more
increased mesopic than photopic. Compared between black and brown lenses, brown was higher the contrast
sensitivity than black. Also emmetropia had significantly differences when we compared the contrast sensitivity of
subjects who had emmetropia, myopia and myopia astigmatism whether refractive error has or not. Therefore, it is
important to provide sufficient understanding and recognition of color contact lenses
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Table 1. General characteristics of the subjects

Variable N %
Gender 16
Male 5 312
Female 11 68.8
Age
<20 6 375
20-30 10 62.5
Refraction Error
Emmetropia 6 375
Myopia 4 25
Myopia astigmatism 6 375

AT A Bk 57(31.2%), <14 1178(68.8%)
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Hp=0.0206, p=0.0017). Table 3

Table 2. Comparison to Contrast sensitivity of unaided vision by illuminance

FAR

D, E ¥753t5

Spatial frequency(cycle per degree)

lllumination Value

A(1.5) B©) ce) D(12) E(18)

Mesopic score 4319+12.98 66.38+20.15 65.44+19.58 44.56+12.53 21.81£93

Ocular log 162+0.12 1.8%0.14 1.8%0.14 16320.13 142+0.14
Dexture ' score 38.56%13.37 59.63+17.11 64.13£15.21 443141498 27.75£827"
Photopie log 156+0.16 176£0.14 18+0.1 162+0.15 1421014

Mesopic score 39.69+11.31 56.75+15.15 60.13£12.86 39.07+8.47 20.75+52

Ocular log 159+0.12 174%0.13 177401 1.5620.12 1.30.11
Sinister Photopic score 35.06+12.39 52.13+15.06 61.44+18.13 42.07%15.02 2431684
log 152+0.18 17013 1774014 1.59%0.14 1.3740.13
Mesopc score 5356%17.13 76.69+22.42 83.06+18.98 51.75£10.15 27.25+754

Bocular log 17120.12 187£0.13 191201 1.7120.09 141£0.15
Photopic score 49.31+14.97 7281£11.01 79.81£19.77 615+23.63 34.88+10.99

log 1.68+0.13 1.86£0.07 1.89+0.11 1.7620.15 152+0.13

« p<0.05
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Table 3. Comparison by Illumination of Emmetropia and Refraction error subjects

Spatial frequency(cycle per degree)

Refraction I
lllumination value
error A15) B c6) D(12) E(18)
y ) score 48.83+12.84 78+20.93 96.33+15.51 54.33+8.78 27.83+8.73
lesopic
) log 1.68+0.11 1.88+0.11 1.98+0.07 1.73£0.08 1.42+0.18
Emmetropia
Photopi score 52.33+15.76 72.33+11.83 69.5£17.5 52.83+17.16 31.83+85
otopic
log 1.7£0.13 1.85%0.07 1.83+0.11 1.71£0.13 1.49+0.11"
v ) score 55.25+10.5 7425115 77+15.01 55,7585 28+5.77
lesopic
) log 1.74%0.08 1.87+0.07" 1.88+0.08° 1.74+0.08 1.44+0.09
myopia
score 60.5+12.12 800’ 83.5+13 77+33.46 38.25+17.8
Photopic
log 1.78+0.09 1.9+0° 1.92+0.07 1.86+0.19 1.55+0.19
y ) score 57.17+24.6 77+31.36 73.83+19.02 46.5£11.61° 2617485
lesopic
myopia log 1.73£0.17 1.86+0.18 1.850.12 1.66+0.11" 1.37£017"
astigmatism Photopi score 38.83+9.64 68.5+12.6 87.67+2351 59.83+20.58" 35.67+8.89°
otopic
log 1.58+0.11 1.83+0.08 1.93+0.11 1.76%0.15" 1.54£0.11"
* p<0.05

Table 4. Comparison of Contrast sensitivity by Contact lenses color in Emmetropia

Spatial frequency(cycle per degree)

Value
A(1.5) C(6) D(12) E(18)
Unaided score 50.58+13.83 75.17+16.49 82.92£21.09 53.58+13.02 20.83+8.47
) vision log 1.69+0.11 1.87+0.09 1.9£0.12 1.72+0.1 1.45+0.15
Emmetropia
5 score 44.75£10.81 7325172 73252497 45.75+14.46 28+12.8
rown
log 1.64+0.1 1.86+0.1 1.84+0.15 1.64+0.12 1.41+0.17
Black score 44.67£13.95 70.83+23.51 76.42+29.31 47.83+18.05 24.33+8.34
acl
log 1.63+0.16 1.83+0.14 1.85+0.16 1.65+0.14 1.36+0.14
= p<0.05
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Table 5. Comparison of Contrast sensitivity by contact lenses color in Myopia

Spatial frequency(cycle per degree)

Value
Al1.5) B(3) C(6) D(12) E(18)
score 57.88+10.87 77.13+8.13 80.25+13.46 66.38+25.29 33.13+13.42
Unaided vision
Wvooi log 1.76+0.08 1.88+0.05 1.9+0.07 1.8%0.15 1.5£0.15
yopia
5 score 44.75+7.25 68.5+12.29 77139 54.63+14.83 29.38+14.42
rown
log 1.65+0.07 1.83+0.07 1.88+0.07 1.72+0.11 1.44+0.16
Black score 47.38+11.8 66.5+11.43 80.25+13.46 61.13+25.23 33.5+14.77
acl
log 1.67+0.1 1.82+0.07 1.84%0.15 1.76%0.15 1.49+0.17

Table 6. Comparison of Contrast sensitivity by Contact lenses color in Myopia astigmatism

Spatial frequency(cycle per degree)

Cdor - Vale AL BO ce) D12 )
Unaided  Score 48:2022 7275+2321 80.75:21.63 53.17+17.38 3092966
Myopia vision log 165+0.16 1.84+0.14 1.89+0.12 17014 1474016
astigmatism oy S0 48542078 78+31.16 7325+1571 47.92+11.65 2567+8.34
log 167+0.15 1.87+0.14 1.85+0.1 1.67+0.11 1.30+0.14
g S0 75818 67.5+17.87 732542497 415+1056 2383+86
log 1,59+0.09 1.8240.1 1.84+0,15 1.61+0.11 1.35+0.14
4, A& Ed=S A830S 45 DAE SRl A ]
7b A ZAH Y, 2N AlME CaiFas
oE s E2tel AW 2 wA T wiAdel g quigtes) 2t 2A Rl s) Alsj A whe) =
u)sle] AW EAE & ¢ e sEHos i ZHER o) g 7hE s} 7hasls kS Uehe] B ol
T = 7P A2 HiH] A (contrast threshold)®] A5 o) el w ZHlEd=e F43 S0 gugrs 2
ol F7HFIlel o]Esto] defziv11] BEd=s 2434 %o Uorbe o Do} Bo] 37t
AR 289 B A AR G Zgto) ) gl gst Sk A3 Belw, 2ol
& T ofF HelM e AEAART 2 ST g0 emo) w2 gajel 2Ajel ZAAWACE giak
[12], 7+s=2H13], a—’Fi}[M]ﬂ A A ALY o) g a2k gutselA CEFETS A A ok
7h sl S STl BSSL Russell S ujg) aajersh 2 guia kel o sk ek A
et thu|F e Zdold ] WAkste] SAIS HIEE go pogn
oS 53] AAFHARE o &9l tHt=E A £ B oA 2Ee| mE Uokte el A=
A Bt S E k] ORIt S SAE T ez 2e 5 guipse vnge o AuIZaed=
9= g19lo] HTi15] 2 2854 e UrgelolA g esl ok, o
olell & A7 o B A WU 169 RSE  oggeng Wange o geigest S7es
eaolgiesh el e FEE= A A WIT g geruri gere] quigEst S8 F7189
=2 L EAsAn o v 2 Zol ) e IS 2, 2
Functional Acuity Contrast Test(F.A.C. T)A %4} AL IE AL = PASARS BPS BEE-RS PERE gt B 6] PR =% -1
A9 2 2E Mk S AlLSepd) FTITE wmale o) Uorabelol A Heley) Bl Auzaed
2170l ZA7F 95 o, B(3epd), Cl6epd), D12cpd) ] & =2 29899 Wrot gu7Est =4 Jeht T AA el
sk A AZE & A DU2epd) St o)ay goat Aols molon, A srETEEd =0
E(18cpd)®] 3tate ko] SAZE 9l B2 g w g melds Belo ko] Bk Zu)
A4 e ARt dHEE RS SN 2W caxs a8 wug guitkest 2o Aok Uy



gEdE g A fuE S Qe al e o A 4
el AeizeEdzo] A4 8 e Aol7} 4
A A7 ol 3 gl A e Edze] 2l
A FEE olslsh Q14o] Bad Aoleta Ay F
F o g crezasdze 4248 ol 43 oz
% Q7)) olFolAek & olt)

(1]

(2]

(3]

(4]

(5]

[6]

(7]

(8]

REFERENCES

H. J. Choi, J. H. Yum, J. H. Lee, D. H. Lee, & J. H. Kim.
(2014).
with Cosmetic Contact Lens—Related Complications. J
Korean Ophthalmol Soc, 55(10), 1445-1451.
DOL:https://doi.org/10.3341/jkos.2014.55.10.1445

J. S. Song. H. Lee, J. W. Kim, M. H. Chang, S. K. Ha
& H. M Kim. (2008). The Effects of Cheap Tinted
Contact Lenses on Corneal Swelling and Ocular Surface
Inflammation. J Korean Ophthalmol Soc, 49(12), 1888-1893.
DOE:https://doi.org/10.3341/jkos.2008.49.12.1833

J. W. Byun, M. Y. Mun, D. G. Wi, & K. J. Lee. (2012).
Subjective and Objective Response in Successful Soft
Contact Lens Wearers Refitted to Daily Disposable Circle
Contact Lenses. Korean J. Vis. Sci. Vol. 14, No.2 121-132.
J. H. Kim, J. S. Song, J. Y. Hyon, S. K. Chung & T. J.
Kim. (2014). A Survey of Contact Lens—Related
Complications in Korea: The Korean Contact Lens Study
Society. J Korean Ophthalmol Soc. 55(1), 20-31. DOL:
https://doi.org/10.3341/jk0s.2014.55.1.20

M. A. Jung & H. J. Lee. (2013). Survey on Consmetic
Color Contact Lens Wear Status of Middle School, High
School and College Students. Korean J. Vis. Sci. Vol. 15,
No.4, 439-446.

S. R Kim, J. H. Choi, K. G. Lee & M. ]. Park. (2013).
Changes in the Covering of Pupil and the Visual Acuity
by the Iluminance when Wearing Circle Soft Contact
Lens. J. Korean Oph. Opt. Soc. Vol. 18, No.1, pp .19-25.
DOL https://doi.org/10.14479/jk00s.2013.18.1.019

S. H. Park, S. R. Kim & M. J. Park. (2011). The Effect
of Circle Lens and Soft Contact Lens with Identical
Material in Clinical Application on the Eyes. J. Korean
Oph. Opt. Soc. Vol. 16, No.2, pp. 147-157.

D. J. Kim, M. C. Park, S. H. Lee, H. U. Kim, W. J. Lee
& J. W. Cha. (2012). The Influence of Office Indoor Air
Qualitys on the Dry Eye Symptom of Contact Lens

Clinical Features and Compliance in Patients

‘Wearers. J. Korean Oph. Opt. Soc. Vol. 17, No.2, pp. 215-222.

9] D. A Kluka & P. A. Love. (1993). The effects of
daily-wear contact lenses upon contrast sensitivity in
selected professional and collegiate female tennis
players. J. Am. Optom. Assoc., 64(3):182-186.

[10] S. H Lee, M. J. Pakk & S. R. Kim. (2016). The
Difference in Tear Film Stability between Normal and
Dry Eyes by Wearing Clear and Circle Contact Lenses
made of the Same Materials. ] Korean Ophthalmic Opt
Soc. 21(1), 11-21.

DOI https://doi.org/10.14479/jk00s.2016.21.1.11

[11] A. P. Ginsburg. (2013). Contrast sensitivity and
functional vision. International ophthalmology clinics.
43(2), 5-15. DOL https://doi.org/10.1117/12.548289

[12] F. T. Oen, T. H. Lim & M. P .Chung. (19%4). Contrast
sensitivity in a large adult population. Ann Acad Med
Singapore 23, 322-326.

[13] M. P. Paquin, H. Hamam & P. Simonet. (2002). Objective
measurement of optical aberrations in myopia eyes.
Optom Vis Sci. 79(5), 285-291.

DOL: https://doi.org/10.1097/00006324-200205000-00007

[14] T.C. A. Jenkins. (1963). Aberrations of the eye and their
effects on vision: Part II. Br J Phys Opt, 161-201.

[15] L. W. Russell, C. S. Nial & A. David. (2000). Measuring
contrast sensitivity with inappropriate optical correction.
Ophthal Physiol Opt 20: 442-451.

DOL: https://doi.org/10.1111/1.1475-1313.2000.th01122.x

rlo
=

71 % 94(Bo Yun Kim) [43)
L2017 29 ¢ FETeka wAv}
st WATSE (L ASAA
201849 39 ~ &A) ¢ AFAG
851 obA el A9
- gHyRoE : 2AAL

+ E-Mail

2

=

Ed=

: rlaghdusZ24@nate.com

% 7] oH(Mi—A Jung) ()<l

i |
dheha A Qe W
L2015 39 ~ @A) 1 ol Fojsta
e ws

R SR Es

o)

~Mail : miajung @yit.ac.kr



o] & 3](Eun—Hee Lee) [A3]9]

-0 29 ¢ A ojska Ystel
wAsH (A uap
-20099 39 ~ @A) 1 FErfsta

+- E-Mail : ehlee@kdu.ac.kr





