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Table 1. Frequency of appearance of top 10 key words, before and after key word filtration

Befiore key word filration After key word filtration Frequency of appearance
AnmE@s LODE B AnERGEH= 47
=1, §do1E= #Held 43
2bAA A =
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Al Al 28
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4| ) 24
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Table 2 Top 10 key words for frequency of appeafance and key word-key word with frequsncy of CO-OCCUMENcE MO

than 5 times
Co-oocurmence (key word-key word) Frequency of co-occurmence  Co-occurrence (key word-key word)  Frequency of co-ocoumence
Eajo)ab2a) 13 e e-B by b
Al 10 A5l dng 6
A4 o =11 5
Al 0 o 5
djughe.A)y 7 el . gl A 5
AM-ACIA 7 i ] 5
AZERGEE=214%0 7 AT ERGE .58 &
i S Bl 7 B e b he 5
QAL 5
Y KONYANG UNIVERSITY | i1
(e e
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Table 3. Centrality of top 10 key words for frequency of appearance

Key word Degree centrality Closeness centrality Betweenness centrality Eigenvector centrality
ANEFSRER2 152 04199 0.3298 056520
Ealo)4} 18 0477 02571 10000
alkal 120 04170 02673 04901
A5 1a 04238 0.1788 0. 7866
24) 103 04111 0.1290 017988
e o7 04266 01755 06637
FujEgi= 14 04216 0.2241 04839
Alg 55 04273 01294 0.7235
ookl 0 04141 00974 0.5539
i) 63 04381 0.124% 05864
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Fig. 1. A network visualized based on degree centrality of top 10 key words
for frequency of appearance and co-occurred key words.

Y KONYANG UNIVERSITY

—

L ey

o QAZHUEE 7|E22 ¢ 7|9 = UESS 24| AlZiZt -2/

Fig. 2. A network visualized based on degree centrality of key word ‘soft contact lens’.
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Fig. 3. A network visualized based on degree centrality of key word ‘refractive error’,
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Fig. 4. A network visualized based on degree centrality of key word ‘optician’.

Y KONYANG UNIVERSITY | 1

- 42 -




T

'i o By

o HEZTHES 7IE22 7|9 E HIEHS &4 M) -5

®

Fig. 5. A network visualized based on degree centrality of the key word ‘phoria’.
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Fig. 6. A network visualized based on degree centrality of the key word ‘myopia’.
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Fig. 7. A network visualized based on degree centrality of the key word ‘contrast sensitivity’.

Y KONYANG UNIVERSITY | 19

o

G BaueY

o HEASHESE 7IE2E 7|9 E HIEHS &4 M} -sm1

Fig. 8. A network visualized based on degree centrality of the key word 'contact lens’.
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Fig. 9. A network visualized based on degree centrality of the key word ‘visual acuity’,
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Fig. 10. A network visualized based on degree centrality of the key word ‘binocular vision'.
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Fig. 11. A network visualized based on degree centrality of the key word ‘astigmatism’.
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= Contact Lens Fittingsl E4
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Efron, Contact Lens Practice 2017 lane et al, Optician 2007
crrarion _vighe _______ optieem __Lewse |
Comiet | bilially good, although ey | Good Tar Indications of a loose fit
' S st S, Exceasive kens movement
Poor centration in primary gaze (usually inferior lag)
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Image depth

e

Lprasund 150 mam 150 ~ 200 pm
a unlimited 200-300um
MAL Unlimited 800 ~ 1000 pm
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Methods OOL.

= Contact Lens Fitting

# Soft Contact Lens: BC 9.0(Diameter 14.2), BC 8.5(Diameter 14.21
# RGP: BC 7.808.00 |Diameter 9.8)

Flat fit: 0.05 mm larger than Ave K

Alignment fit: Ave K

Steep Mt 0.05 mm Smaller than Ave K

Methods - Instruments OO0OL.

o

= QCT for Central Corneal Thickness (E B8 & TEE LT~ T4

HEEL RS

b
- abllili
H —

3D OCT-1, Topocon, lapna
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Methods - Instruments

® Sdeasurement - DT Tor Caiitial Carmnes | Thickiess 1 = o o5k 0S|y

OOL

500

Center thicknessinm

508-84

514

B4

Methods - Instruments

I
]

= Measurement - Contact Lens Decentration during primary fixation {7 81 S A|A|

Tight BHIj O] & 2& loose [ MBI 2 &

rel
- .
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= Measurement — Over-refraction by Autorefractor (Topcon KR 8100P)

= Fitting -3.000 lens, then compensation by -3.000

Eg. Retractive Error of Naked Eye: -3.00 If Over-refraction = -0.50

-3.000 Fiiting = Expecied Over-refraction -0L00 Thin +0.50 by tear lens between lens and comea

Ower-refraction with CL BC 8.5 Over-refraction with CL 8C 9.0
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Results - OCT measurement (.)OI:,

= Post-lens Tear Film Thickness

then compensation by Center thickness

Results - OCT measurement OO[:.

= Post-lens Tear Film Thickness

« Soft CL = RGP Cl
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Over-refraction - Tear Film Power

« Soft CL = RGP CL
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= Detentration ‘or arimsry g5z
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zag ux A WD

RPG M Al Afo|H| HO|E
QUNIAIQ AtQIZof TTL A

ojZd% - Qlujzf - 7lo}d - 71 - Aol - ALE *

-
WA ste RASHE <t Fstat

2z
=3

25 COVID-19 Aeloh 3H59] IT 4bg) 9 A4kl ] WA O 2 Qlshe] 71 3Fe 9 AnpEE o] §47h
Z7k5kat glek. o]o] RPG AU& ZA3E o] g7k HAE 717] Bhel &ol 4 BE SH YO R Q8
7% Atolu] Rul(H79] &5 Wul)E Qrobrw, Afolu] Wojsh TA YA L Aelo] hIF AL
shel st} gt

J

RPG A Y& EA 8= 20t F+t o] 21.744] 3578 & thd o 2 ahith A& RPCAY S & of =7 =

% A HROR X*} o}dt} Afolw W] ZAF 57 232 0 HE 1¥

A orth ~ 47 uj o Jdrp g AE 54 A2 2H5A 1, A A HAE Titmus fly test, AF$]2F-S HF oF

A RE o]&3to] A5 574]: SPSS 18.0(SPSS Inc, Chicago, IL USA) Z & 12}
72 Hl = B A t-test, ANOVA testE A A 8L th 79452 p<0.050=2 35} %t

o gte] Abol ] vl ZApe A B
A 091702 otk ARAHS B 1623
Wul FHOR A AYS FAA FHel 9

—_—

63701%1aL, 3H9 P F AR 27AH R B H

7}, A AP Bt 6.64(2AF9])0] T Abo]H

= CHAE 209 (57 %) 22 YEgt AY F7ol o 9

AAE AFEAY 150] Bt 128.7527), Lupd 3 HF Al Y 5 she 50 Btk 2725022

OJ3E Aol & LB AATH(F=4.99, p<0.05). A Sl % AlZto] W2 At d s GAIA 2 Wekar, AL
]

[
B

Fo gooy FAFCR §o3t Ao]= Atk AY S FE FFof w2 Aty Hu] FA S &
7ol Al F-2ol gk 4= 2ol & YEFY S TH(t=2.05, p<0.05)

A&

Atolr] Hu] SAF2 JAA], APt A2 gl o, AL F(AFE, Bopd)of wet A A 53
o] zto] & et o] = Hutd Al ey A] 22 3719 I, F2> THAYE QS AFEAYE
oo H2ge LA 272 AAAe] S FE A0 AZHET tebA Ato]w] Wo] Z4ke] el
248 919 279 A7 50 B 27k Aok Basioha AzkE,
8t T Xl : OIZZF, 041-550-2273, |Ikjoon @naver.com
AR : HPS, 041-550-2273, kohlove @bu.ac.kr
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2011356 20199 7HA] 2Rl AF R Be A dAEA
5

QL7 A2 BT} o @A sk QiAo T g o] S selstaA Tt
g

A% ALAAEA HolE S o §3tel 157) A LgolA A2 Wt o] F Ptk 6TA 2
FEE UeEA Y dlo]Eo] A 0.10]8} LB T 02-0.7 1, 2] 3 080]4F LEO% o] 7 1E ]
B2 ] go] 7] 1017F o B A WS Q=) SHelailet. welrele] v S 9o AojAe A%
A Lol o] s st 40~444] L, 12 1 Agho] 0|5k A& A7} ol AE = 604] o4 LE oA Al
=:)

¥ W51 elal gt BA LS 90re V20w slgth

[T
ic)

ekAle 0.10]8 g o] A9t 85Al o4k Aol A 1Y e REE e I 1047 B
13.42%2 e 9t} 0.10] 5o aoat H]go] Z7bab7] Al=bels S 60A &2 Uebt o 754 1
2HEL P 441%2 1 277 AR 7] A ekt sFA] el ol Lo A] LekA & 0.10] 8 1E9]
BT U 1A 10d 59 BE3] 7F4st9=d 2011 % 16.30%00 A 2019 11.50%2 1 ZHAA S
slolal 2= itk o] 9 H|&dt =4 R T ol To| A AAAY 120 B ueL 201149 9.69%0] A
20199 16.22%= o] AA| FE38] S71ohe A AT 4= AUSlTh 0.2~0.7A Hof| s Fsl= 1F2 3
T+ 69.09%2 77 1087+ 7 o] M3k} gl 2Tt

ZE

AT A mEPo|Lh Fieol o7 by Fo] A2 A sl ARFS 7| WFo] L v Ko] %
& Qo b ol e et BE AL WA AT )3t e F o] A9 o] & 7ke] AH Aol o 2
G 71%)7) R A0 AZHETh A 0.10]5F TF O] 1] & Aot AAA Y vl &) X%
Q1 Z7H 4040l A 2shs Aol A T A AT O R G A e] L QT 0] Aol = yh B
oot el 7k A Em 9 g x ok 2ol e Y] vel Ao yzhEt

} - OIHI2, 010-7714-2104, readypaul @naver.com
|+ &8, 010-2709-4842, kjh9286 @hit.ac.kr
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zag uz A WEN
YEALON PYL OINL PO QIYAAR HL AN
AHE - AU - F4E - FAYG - FET - Y
AEUBEY SR At
]|
=1 "

Aol g3l A= Haes 2480 o2 5572 WA(CHEMI, 1.56, SP), (CHEMI, 1.60, SP),
(VISPARO, Proshield UV, 1.56, SP), (VISPARO, Proshield UV, 1.60, SP), (CHEMI, ZEUS 1.67 AS) & A}-§-5}
Qom FE}ES EBEAA(CM-3600A, KONICA MINOLTA, Japan)E o] §-5o] etz =ef ufe} 7
7} 27 #(-6.00D, -3.00D, 0D, +3.00D) 3t FAFZH(0°, 6°, 12, 18°, 24°) & Th2A] S5kl 0.0, F &)
£ -2 spectra magic(NX, KONICA MINOLTA, Japan)& ©]-83lo] 2435} th 2 Al 2+ Z2H2)F 538 =3

o)%}t LE g Zpo]= -3.00D, -6.00D| A A ALzHo]| u}
0.00D, +3.00D2] A & o A= AA}Z}o] Z7}o| up2

28

PR Mo uhet FELLL B FasHe FFS WA 2 ABBAS Ho|4| Y9k, =
E Wm0 A FAFZY Fbo] met Fab&9] 74k hehts 2SSl 4 g

} - ZHZE +82-33-649-7406, gjawns5740 @gmail.com
} o HIAKL S +82-33-649-7406, sangil @cku.ackr
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27

& Aol 2AE AAHAE o8 G A Al =2 2d4 A Ut mhE YAA
oF FE w4 staat skl
i

et gl Aol glar oFA 7 glom & A HAE olsfjstal F o7t ¥ A o] 0.8 °]
3ol 20t A Q1 249 (e 1178, o 13%; Bt AT 22.9£1.84])2 th/F 2 =2 33 cm Y 50 em @] A 2] of A ] &
Zd o] S W 2 &2 f£E0R HIAZ 2HA YA A L] HEtE v w5t
=L

AUPEEZS SR 94 F 7HA flE 23 oA AW A AAA = 2 AFof fl 230wk A=
thE 2719 W} e BAh £, 33 emo A W2 $=o] AnEES 5 :L?..ﬂ Al JAA = o5t
A AR, 2 Ao ° 2 AAE YERU AT 2 50 emoll A W FlEof M o G A
= AN = T daTt oty Ao, g2 FEolA s fo% AaE Btk Ao whef vlashd

].
33 cmofl A AR Al Bl TAIGLOl AAAIZE B AA fHadE BAL SAHLRE fougt

o2 e S o 4 919l

=2

£ A7 Ak A2 ekl el 49 A A4St A= 2 0] akel W dAAE ols)
Al Mkeke o 4= Aok wEbA A Aoz g2 F=AA AR sk A4 AR Alol= Fl =
2o BAGlel JAA AsHE Folet o= I 5 ‘31% Aoz deE i

8t T Xl AMBIZ, 02-970-6225, alsrod17 @naver.com
Kb - BH0IA, 02-970-6228, mjpark @seoultech.ac.kr
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WAL QtollA] =Xtk 2 Ze|F A 2E At To Al /A autel S-S Ao 2H8 A4
E2 H 3R} gt

19
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62419] o] 4 1.0 2 20201 8ol A& B H AW PEE, = WA Yo BHsto] YAt E
FHE 0|83t 24 HAAF Z23+= R: Sph +1.50D, Cyl -0.75D, Ax90, ADD+2.25D, L: Sph +1.00D, Cyl
-0.50D, Ax72, Add+2.25D%Itt. =4 EYE A} A Hejere 97 al4A YAFS], 7 224 YA 9
ok QLA 7] B15H] S8 AAR §3HE AAbE A SRS AW E o A5 Le g of
83k} step vergence 2 Z A 5HAth 58 AN AL AAR oA GG ol el 4, 8B o]
2 HEUAL BAUIL GRALOI, TA SHSUAE BAU, GuBeolD FYFUNL
27425, 8= 180] ek LAY el Z =S AWs] 949 WA W £ S A gt 444
Z A AW 1) W A o) A st

A%
2% Aust A2 T2 P == R: Sph +1.50D, Cyl -0.75D, Ax90, ADD+2.25D, BOIA, L: Sph
+1.00D, Cyl -0.50D, Ax72, Add +2.25D, BOIA o] Qith. Hul A1} o AJeL 0.70] 4] 0.9% sFAFE o] Al

WS =71 BE3 SR AFEFo| Faste] AMH O B EFL =

Z2E

2 AT AL Agieto A A hRFARE AW u) FA T S HAE AASho] dure me)
22 W Agstel AT A2 BT B AAQl A4S Btk

b 012t +82-10-9990-9749, grang9801@naver.com
| 25 &I, +82-41-550-2841, khj@bu.ackr
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i uhARR] 7]7]18 AbgShe] A2 Wste] JaFS A dhobu A skt

He 42l 2592 YO R nhAR 7)7] ALg AT UFY MG T HERALE A WS, 4FE
AAS G BT A L AL ZAAAE T 5

2%

HARA 7] AL AR AL ol B Aol 130] A 152 d4 HAi, 28
ol A 7.93 mm W3k7} QL0 0, Qb7 2% HEA Mo A 4404 2040
= AR 44 Avhe 2404 NEe H2esl AAE Ao Uehi,

H} H7]= 7.93 mm
2 A=Y = T &2

jak)

28

HEAFA| 7] AR EE RS 0] 75 A SAre w2 Ale gAkal o o] e B Az
o] 28] Hle Ao ArH
ZA|}: ZHOAE, e HAA|, TR E, A d, AT AEE

olN

WA

g 7 A %Dl 052-270-0330, uiy154 @naver.com
AR : 21814 052-270-0331, khs@ch.ackr
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—
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ChFSE WA AAF 5 o] = FAE HEEA W 5 AZFS ol Fol 7} glix] obr] Slshe] A
%

2 AW sterh
24

chaFsh HAAA 2R ATE Q7] 9ol WA AEAAL DB AL 2o AT EBAAE AL
a2 A4S Astch of W AWE FAHY AR WANYIY] e L9 SAE A
AW O, WA AL ZA o] b2 AT QXSS Yoottt
Z%

SPALAL ALSE Aol A 48l A A F, A B4 0] © X ho] 9 1057, ehu] A 2 AL A
Sol A 4R A WA, (A E0] 0 Rghel THe 89, QB S o G4 A HAR] A 4 a
A ZEIE A &, A 4 0] 2350 e 1367 9 Aot hehidet.

A7t 748 2 A ke JAPEH S g A 2 2EA A E]9]
Fol itk wabA] WA AAF B = 71 582 0l AAPH e ‘j’]"l‘ ]

52-270-0330, psh200kr @naver.com
52-270-0331, khs@ch.ackr
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dPtEY RS Ao
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22 2ubEES It o] §OE 2A AY B2 FAI G U Y 2ATo] Holih FA o]
ol 2A L}ur A}»@Loﬂ ot o W 4B WA et Alste] A Alge] 9P A Row

=

20| Hr}. & A ol g9 TrhE Qg 2o Wstet AA e WAA Y 7] AT
298, §5 Ma X el ol 712k u] 7| Eetko] detol A5 31 9e
g

Theto] 2 duk3-o) X EW AA G Al Hudy 1He] FFHAE &elstr] ffste], AE Aol AF5t
15~55A41 9] 7} 2 A] 9+ 9] 129 (man5-female7)S thAF S 2 25 =2 7] (PRK-5000L, Potec, Korea)2} 3 m
A] #(snellen chart) 2] 31 7 & 7] (no 18235, Welchallyn, USA)E o|-&3}¢] ©hete] A& W F& &AL
2 Ak YA 2AAAS] FAAE 300 mol 1 B4 ZAAAS] ZAL FAALE 033 m
(-3.00 D)2 3} & FA| AT 7+ 2 AU HAE A A 51K Th(spss, ver. 23).

7124 A ¢H(pseudomyopia) 2] 8 HH-3-9] T gh(est+SD)- 1.58+0.37 Do] i1, - A] ¢H(myopia) 2] 4 5t
Sof W@ghe 2734038 DR Feke] 2ARES o] A 115 D Hol 7t wAlstAT). F142Ae] 7]
2] Hfa g 0.730] a8, AIQHe] A Y H w2 0.92% 7HIZALof Bl sl FAQFo] w5 o &}
o] % B elth 181 A R AT AIGke] 2 AU AT} U AN Y 7hol §olT AFA
()l 2 9 th(myopia p=0.011"", pseudomyopia p=0.002"").

¢

N

ZE

AN Eo] 225 D o|4he] TAIGLE A E WA §ole HHY WHO R o3t G
Aol 919131, 2 AN A Fo] 200 D 0|3k FHY LA FSE UAY RHAHT F(H FFOR §
o g A Aol AT, whebA ZAWEANF ol FE AN A8 A5 EHE T T 2
NSO AE WIS PR A A TANY SYS FYAL A 0E FHH

10-2349-0321
10-3540-5903, kkh2337@cu.ackr

o O
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A . - 2 . ] . [+
G298 WA - 229 - 2R - B4 - 2Y2
zanAdste o3Pt
=
=1
chepg o 2B el o] SHi A W] THE A7) WekE dhobn A sheich
e
A, A8, B0 3714 A4 T 2 BT o) 2 5B B A T T, 2R FAAZEAL, BHA),
224Gl AAE A¥sto] 7|1& Aapgtat 242t S A E v gt skt
A%
Azra] B2TY UAE B YA ATGES BRTYo| Z745HE Aol Uehkon oAzl £
A 48 em, A A T 08 em, A A F 16 em, S FA] F 2.6 eme] AR EH A 7h 745
tHp=0.01). =F-&o] 4 HAE T AAF 2 A= 28 G0l o] WA R F5te Aol vetuton,
AZd o] FA| A 11.0 cpm, H A 15.8 cpm, SA 13.4 cpm, A 12.6 cpm -2 2 S 2| 7} 438l 7
s

ol F Ak ATl 93] chek

& UER 2 th(p=0.03).

2E
o FA] A3} vlasto] oheFgt M o] fAZH o] & FAISHAL W
7|59 |3t7F YEbyth
FA N A7, 2, 2E G0, T AL g AE o]
gt I Kl : &43|, 052-270-0330, hshh9402 @naver.com
AR : 21814 052-270-0331, khs@ch.ackr
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COVID-192 QI3 npA 3 248 A3t 59 A4S dZ=2AkeE NIBUT HAE 5

9] 27 0] WohE Gopu A B},
g
T BGe bR AL S(0SDDo] ute A4 sko] AN BFE sty ow], nhaa 2§ A9 n]
24841 9] 1] 44 = B0t 2] Al ZHNIBUT) S 54 3ho] =202 ] matglct
7%
ol FAoRE AA BHe] Gl AOE oLy,
3 28 A] NIBUTE 83% & upAd 244

A} AT} ol 2R A A T A2

ARz
NIBUT HA} 23t vpA= w]2-8-A] NIBUT+= 1.
of &1 gt Aj7ko] o ZHA vrebstTh
ZE
2 Ao upA A 2o wEAY TS W= A o2 YERTE COVID-192 15 7] 3¢
9] o] £ AGE T 4= o, o3 EAHS s Aty Ygt A7 3ol 1Y
27t A5 Akt
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Impact Of New Digital Technologies On Posture

Damien Paqillé

R&D Optics, Vision Sciences, Essilor International, Paris, France

Purpose

The new habits with new digital devices are revolutionizing the way we interact with traditional media and we
can expect our postures to differ from those we adopt with paper media. Since ophthalmic lenses are traditionally
designed to respond to the constraints of paper media, it is critically important to take an interest in these new

behaviours. With this in mind, we undertook a study to collect data on posture during the use of these new devices.

Methods

In order to record data on the posture of people in movement, each subject was first fitted with a headset
equipped with four markers, and we placed four other markers on the upper part of his or her body to mark the
position of the trunk. We analyzed the posture when 14 activities were performed sequentially in 3 different

locations (standing, seated, and lying down) with 3 digital devices (smartphones, tablets, e-books).

Results

The mean distance from the screen was 33.8 cm for the smartphone, 38 cm for the e-book reader and 39.7 cm for
the tablet. And there are significant differences between activities. The mean eye declination angle was 25.6° for
the smartphone, 20.2° for the e-book reader and 20.3° for the tablet. And there are significant differences between
activities. We measured the angle in a horizontal plane between the head and the trunk. Analysis of variance shows
that there are no significant differences between activities. We also measured the roll angle of the head. Analysis of
variance shows that there are significant differences between activities. The mean standard deviations for the 22
subjects and 14 activities is 0.8 cm for the eye-screen distance; 2.6° for the eye declination angle; 1.2° for head
rotation relative to the trunk and 1.4° for the roll angle of the head. All these values are very low, indicating that,

when interacting with digital devices, the subjects have a highly static, somewhat rigid posture.

Conclusions

We found that, when handling recent digital devices, our posture is very stable, or even rigid. The head
remains vertical and perpendicular to the trunk. We also showed that, when using such devices as the
smartphone, tablet and e-book reader, the eyes are lowered more sharply and the viewing distance is closer than
is the case for paper. These parameters must be taken into account in the development of occupational lenses to

offer the wearer optimal visual and postural comfort.
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REFRACTION: VERTEX DISTANCE MATTERS!

Mathilde Sebag - Dominique Meslin

Essilor International

Purpose

This article reviews the optical effects of vertex distance, shows how eye-to-phoropter distance can vary and

discusses how vertex distance can now be taken into account for an accurate calculation of corrective lens power.

Methods

Eye-to-phoropter distance was measured in a sample of 50 patients selected at random. The phoropter position
was adjusted for a reference patient at a distance of 12mm with an adjustment to the forehead rest that was kept
unchanged for the measurements performed on the remainder of the subjects.

Each measurement was taken as follows: the subject was placed behind the phoropter head, their gaze directed
in the primary position, and was asked to look at a chart screen located Sm away.

The phoropter’s interpupillary distance was adjusted for each eye. Using video cameras located behind each of
the phoropter’s half-heads, photos of each eye were taken laterally and appeared on the phoropter’s control
panel. Virtual reticle could then be adjusted and positioned in correspondence with the apex of each cornea.

The adjustments were first made binocularly, and then if a difference was found between the left and right
eyes, they were made monocularly.

The system then indicated with great precision the value of the eye-to-phoropter distance in 0.5 mm
increments. This measurement could be recorded. For each patient, the measurement was taken three times, the
patients being asked to move back from the phoropter and then to reposition themselves.

In addition, 30 measurements were repeated on a patient of reference, asking him to move his head back from

the phoropter after each measurement and reposition himself for each new measurement.

Results

They show that the eye-to-phoropter distance varied by 15.5mm (from 4.0 mm for the smallest to 19.5mm for
the largest) with an average established at 11.1 mm with a standard deviation of +/- 3.11mm - which is
considerable. On the other hand, the measurements repeated on one patient show a range of variation of 5.0 mm

with a standard deviation of +/- 1.31mm.

Conclusions

It is thus very clear that the distance between the eye and the phoropter is an eminently variable parameter and
depends on the morphology of a patient’s head as well as how the patient is positioned behind the phoropter.
They show that the often-neglected parameter of eye-to-phoropter distance must absolutely be included in the

calculation of a correction if it is to be accurate.
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Literature Review of Coronavirus and
Ophthalmic Diseases

Eun Ji Kwak * Yeonsu Jang - Heeseok Lee - Chiho Oh -
Mijung Park * So Ra Kim’

Department of Optometry, Seoul National University of Science and Technology

Purpose

Although SARS-CoV-2, a virus that causes COVID-19, can be infected through the mucous membrane of the
eyes, especially the conjunctiva, sclera, and optic nerve, literature related to ophthalmic diseases is rare.
Therefore, this study aims to summarize the general characteristics of SARS-CoV-2 and cases of ophthalmic
disease in infected patients by reviewing research papers published after the COVID-19 pandemic.

Methods

The common characteristics of SARS-CoV-2 in PubMed are extracted from Dec. 1 in 2012 when SARS was
firstly manifested to Aug. 30 in 2021, and the papers related to the cases of ophthalmic disease in the patients
infected with SARS-CoV-2 from Dec. 1 in 2019 to Aug. 30 in 2021. Keywords from conjunctiva, sclera, optic
nerve, retina, lacrimal gland, and COVID-19 and/or SARS-CoV-2 were combined and searched.

Results

The number of studies with ‘SARS-CoV-2 and ophthalmic’, ‘COVID-19 and ophthalmic’ and ‘SARS-CoV-2
and ocular’ keywords were 1,836, 2,655, and 624 respectively, as of Dec. 1 in 2019 to Nov. 22 in 2021.
Although the study of SARS-CoV-2 infection through the ocular mucosa is still controversial, the possibility of
the mechanism that the enzyme ACE2 expressed in the conjunctiva, cornea, and limbal epithelial cells can affect
the eyes and nose can also be confirmed.

Conclusions

Conjunctivitis showed the highest rate of ophthalmic symptoms caused by COVID-19 virus. Through this, if
symptoms of conjunctivitis appear even without fever or respiratory problems, which are the main symptoms of
COVID-19, SARS-CoV-2 may be considered reasonable to doubt. In addition, since there is a possibility of
ocular infection of SARS-CoV-2, it is recommended to wear eye protection, goggles, and equipment such as
glasses to prevent the virus through passing from hands to the eyes.
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2 AFNME HE FEEe AT AARHHRd HAR 2 YT RolEE A5t M H|
71l A to] S Gobr A} g
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AgNO3 (Silver nitrate) 2} Oregano A & =2 NS YA 2 AR5l & YR =S A5 &
AgE & U YRS EA L UV-visible spectrophotometer, A} 2 X} & w| 7 SEM, o | X| BALE 335
A 7] EDS 23X 77| & AL&35to] &5ttt stA S Al R 9] kA& Paper disk diffusion method 2 % 7
shalth A & eI Ro|EE ofa Y o|E AYBIYHE ARESto] ¢HH & Ql &5l &
g2 7o) ZEE F 93] An| A AFM, Z 2 07 38 EAT AL Frlst gt
=k

A AT AR FE Bel 2R BUSPR) 937b & U qlzke] Al 5 Zejel oF 400nm
S04 Lrebg o nf, SEM} EDSE %3 oF Snm—S0nm=17] 9] © bt Q)24 BHelsk 2 919ich. Paper
disk diffusion method& &3l 2 thH] A Al 2 9] S AT 5= 9L
o|EE ARgsho] IET SHAH 71we W A-Y] 2 R oiH Be
E.coli, P.aeruginosa©]] o 3f| off = tjH] o 74

28

ool & A YA BFUAZA B U0
of BT A% FRAL detfo] FFLAE Bg
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22 A v A U S7he g eeke] WA 5 A el ashe AnelA Hae & 2
7 welol B Q4 2AE AYsto] & 2% wele) o

K}
20213 104 214 78 119 19702 AAIRE 22kl Abol ZHofdt 12098 (Pt A 30.34)S A-Hi4
© & SPSS 18.0 57 &1 (SPSS Inc, Chicago, IL USA)% o] gate] NIEEAHS 3191, Fo]45Fe

p<0.05%t}.

cHAS = A B EE v YA o 14 ~ v IR SHOR Fat g2 3.641 02 e
Fanl P 4108 02 Yehygth & A4S 93 B 2 8hx] g SHAE 87(72.5%)

1A%
27V Bk, e A% TS 5K 3 ol Gk RO SSY[58%) O 2 FH wetth = AL 9]
S 2 Qb Bl QA U WEG AV RE N e 29 237 217} 34w (28.3%)0] 912, 19
oA = AAE WA G o] fRE HH L WA obE AT Fel7k glof A 48T (A0.1%) 0. Fha
woreh
Z2E

ol RS = A% BAle] a Fastha Azt ot W gAY WE 51571 19
T,k A% welE SIS AAY S HEY A0 ehgeh ek 4ol = A7 vl A1 242 )
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Sodium Cabonate (SC)E AFg3F B2} 252 913t /A A= AIBN, 1223 A= EGDMAE AH&-5}
Aot SHE™N= 5 FAS 913l CarageenanS AHE31o] IPNS 53 B & Lﬂ EQIE lgon, F&

oleom Ca ol K'g ALg el et BHEa= A B1E 9lsto] o 1R 248 Z2gsto] vl wal et

At

BRI LS BE A R7}88% o] Ao & Lpgkon, SC7h A HE Al R 7} SCTE M IbE 4| 9he Al mreh g
483} A2 ETHE 0] Z71EI AT AE AR At on &84S vl %7 UE T Carageenan g
AFg-5to] IPNS §H0. 2 W SC7h W 7He Al 2 3ok Ab & B 718 7} 942 7% 7} 27181 9ok, IPN 2 CaCl, KC
of ool g A} AHAEIG L P S AU 2 Bl K B4 LA Z7hshent

o34 ZEEd =0 Carageenan . 2 ClEY EQ I To 2N E40] FAEROH, F&Hol2S HE
TFo =N 7 AH G o] FAEHNSTS AT 4= A%
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AKX : 018401, 010-7300-6515, hmlee @cu.ackr

- 135 -



EANHA RO HGOr DILZUBYEAZ QYA

=
>
=
Lo
Rl

FAGA = A =48 Helrt 2442517 gl tEolu A2Ef=r wy avs 7
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Tk, =28 =7 skl S ol o Bl B Aol 22 RGPAI= 9] T4 ¢t o] o 2 9] w9

wEhA, & Aol = A Adgte S0 dE L= W FAHGAIE 7HR SRpo A vy F e
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n o=
B 2o AolB LB A9 B2 EUS YAU A= AB 2 98] AU Sela A
(Pentacam, Oculus, Wetzlar, German)S ©|-&35}o] Ztet AW oju|X] & dQl7, HA X wg Pyl AHokH |l
7Hd ©5Z 9 Al(anterior segment-optical coherence tomography, AS-OCT)E °]-&3to] AHFE EA7}F
250-300m ¥ =% Stich mU FotE e A= 2g d, Fo] Ao A Tt 2het BE o) watE B
skl
B

vy ER =) 2hg A A G A 2 ok, Hekol A 42 0.2, 0.7 o] 1AL, W= 2Hg 307

% 747 10, 1.0 0% mg Al o] FAE Tk FAAAAT TAA=Y S e Sk, Hotol A 212}

A
: 2 o)
-8.38D9)| A} -0.25D, -5.13D9]| A} -0.13D2. 2 A SFATH WA ke 0ok ool A zFzF 3.00D<) 4] 0.50D,
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Zofz] - o]y - st n] F2]o] - ubAY - =¥ - "bAr . 701--'1-__-'1_*
HEYBEste g Yk
5:_1-]
f &l Aol ol &7 SEolHl 9] et oY k5ol ==u A Zo] IS v A=A Lot

Hatet
e

QPAITo] gz 200 91 WV 81, % 169K 418, of: 4%, T 3F31%: 2451 464])& JA-S. 2 CORNEASS0
(Essilor Internatonal, ITALY)& o] &3}o] ofZ ] o] L& AFESL7] A T8 % 9 FHF w2t uly] 4]
2 =4I AFESE ot F S d o &ET] A o] -2 ‘Eye Exercises-Eye Care Plus’=2 A A M-S 95t
?ioﬂ% £vlgS v 98 YA ¢bt 2" A (Palming), t}eti 7] (Wave move), = Z#H<] (Blinking),
= 7k o] (Closing tight), = 731 o = 2] 7] (Closes eye move)©| 35| Q).

2%

o) Z) Aol AL o] §3 SOl O] AR oM AL ES ARG A} H A B whu A 7L S
S 7 5454309 sec, A TLF F 5.33£3.02 sec 2 WBHE Wo| 4| ehekeh. AT B B} 94
7He Q= A 7.00+2.56 sec, FT-&E F 8.56:2.40 secE 1.56 sec Z7Fglon] EAH 07 §olat 2}
ol 91 ekpe0.05)

ZE

fE Aol AL Foll AR o ATLES AAT A Hh HBY YA HE 2 WS Bo| A

FGLOU Wit B S A FbehE A4S BTk webd o EeA ol A o] &3 SHol e

&l, +82-10-9786-4575, rajunjn17 @naver.com
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=LYl EAgol T T 91

QAR QAR B Sg87) ohun, Zupgus) ZurEd R es olgo] 91, F4ZuEs}
500~600 pm<l A= Aatateict. HE ARE Z 50%(1009F, A 40.89+15.464)S A4S & Goldman
applanatlon tonometer(Haag-Streit. Switzerland) 2 ¢ttS, A F A AAE YA T A Ha} Z& oA} A+
£, Non-contact Tonopachy NT-530P(Nidek Co., LTD, Japan)2 A A9 E=A & 451, o750 2
l"—q-] A ol &5 3ol it Qb e A o whet 3715(Group I; IOP<16, Group II; 16<I0P<23, Group III;
23<IOP)o. = #7511 YA Y wAHA Y, S7HFH=EY, SHATFA, sWE FHES vl stk

2t
ol £ AFYSE YA TN RAE<0.01), $/TERHYLE £R(p<005), Az

1=
FA= F72(p>0.05) 60% Btk 281 S $HELS Group 19 A 6.52%(3¢H/46¢1), Group I19]
A 34.10%(15¢F/44¢4), Group ITIo]| A} 30.00%(3¢H/10¢H 2 e}y T

-

A&

e WA, ST R AR, FA7 A o Balo] glo.ni, ekgro] HAMH ¢ ol o]t ek
Ao HhAg 7 -9-7F QLSlth. o] o dAfol Al =R Y W X7 7)E A E el el A
St obU o) sl Al E, ST HEAE) U T A(FAZRA) AR 5 Tl soF & A
o]t
gt I Al - ASE, +82-42-600-8427, optometrist_hrj@naver.com
AKX - Z8A, +82-42-600-8427, Kimhj@konyang.ac.kr

- 138 -



Al
)

ull
i
o
fu

o
b
H
i o,
Hr
o
N
(o]

f
ofN Ty
)
)
i
o
2
I
1
N
il

¢

of o

o

° N

e

o Qg pakat Asha 757 (R A 417, o1 4ol A AW E L2kel e datew
HFEH O] whE o o A EXALE A 33}t B A= SPSS20(SPSS Inc, Chicago, IL, USA)
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S ZmAES] Bhe] &S (5258, p=0.001), ol WETHE o] §3 WHle| A (F=5.726,
p=0.000) EA M 02§03 Zo| 7} HATHAT. FANH AHGE FAPH WHE

#hol 7k MABHA] EOLTHp<0.05). AH o) WE Aol S gt A} ol o] THYEEC] Bhelg
Bo A & HEEE B ou)(p=0011) BT, tholo] thet HE st Setel 5 o] Zo]
Ak Shdel viel Wlane Aok B ARAA 350l A e MBS R on 15hdol 1
© MEES Ueh om 2813 3313 & ol 7 YA ESrTE £
HEEE Ve om 280 3 35h & 2po] /b Al SHA] gkoket.
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25hd o] 15hd o wld) %
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2E
220l =g AFEH HH e S ol A g2 Uelger 7|E9 giHaeg W] 9] sk
AA A 2eQ1E 7IRE O 2 3h= g5 A Q] 7 d s Ho] @ tE T
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R Qe AH TR 2akel 9o S E QT A7) 7] A F7HE = BEAE =7 Al
of WotA . olefl & Aol X= SV AR Aol = =04 & i Sl viAl= Sl
o3 ol A} ek,
K

A2 4918 S 2= dlolH &5 o] &8l 2l dE2AME dAEITh A& B4 A
= A B ol A7) A SR B oNE PAS AT A dE A B 1 A oS
~57 ‘o9 A 5 H =& A5t &A= SPSS18.0(SPSS Inc, Chicago, IL USA) Z 2 135 o] &
Sho] Bl = B A | t-test, ANOVA test@} AR A S A A8 31, 6 2] 452 p<0.050 ©] i},

A TV AIA AZEE 0~2 AZF ]9 757 (824%) © 2 7P B9ETL, ATFEE Ab A7 4~6417F 1]
U 347(37.4%) 0.2 714 RO R, PC ARG A|ZHS 4-6417F H 0 31T (34.1%) 0.2 FHA Bkt ok
A

2 F40) AR FEL 191207301 AT, SEA F 67H(73.6%)°] FAIF A7) ALg A AR
F4E T2FAY APUE FAS PC AHGAZI0] A58, AUEE ALGAITI] D52 AP T §9)
3 2ho] 2 Lheh) SUEh(p=0.010, p=0.030). SFL AR FAS AR7]7] A Al o BHFL =71 A Fol
ot TFo] 2040 E AP FT ol S U ATH=0.017). FTAZR FAS TVAHAZE
(1=0.25), 220 F AHG-A] ZH(r=0.33), PC AL§ A 2He=022) 3} 4 & AF3H-2 vheb 9k

f
2
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ZE
AR 715 Ag A AZEE QAR FAE L7l Agho] WO, PC, AUFE E ALGAIZET TV A3
AZro] A% AZHA Q1T A2 FAol F7hehi ATAL SISt ubebA] B A7 WA 7] g
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2 Aol Uil EAE 452 SAHF 28 CEZZH = -3.00 DE L2 FohE A7 W
2L 2 AL, A2 YR T, A% D AxAb] et A wsk faro] Kol 2 B s
w7 shgict
i

HeE| Z AW =] 2L 9l 2% 45227 7| (SHSOphthalmic base)& AF-&-3to] W= Fob5 27 o A=
SAHCRHE 0~2.0 mm7tA] = 02 mm HE 0 & ZA34 0L, 2.0~4.0 mm7tA] = 1.0 mm 7H7, 4.0~4.5
mm7tA] = 0.5 mm A 0.2 A5t

71l = LOWE F A= ZF A 23 A9] 711 =& v ndk Z 3}, omafilcon A @} lotrafilcon B A & @l 2=
HZ A0 ZHE [.8~2.0mm 7HA] 7FY =7 85 AS 2 =A% Q31 etafilcon A 2} nesofilcon A A 2
A= 1.6~1.8 mm 71A] 7FY =7 A8E Ao kol ich A2 28 71U =9 37|+ nesofilcon A
> lotrafilcon B > omafilcon A > etafilcon A &2 2 e T 71 = MED9] A = lotrafilcon B A & &l =7}
etafilcon A A& A= B 74 =9 27 &= ¢ A UEt L 7Y e §9& o FA4 SAH U 7 =
HI A= A= 28 719 =9 = 7]+ nesofilcon A > lotrafilcon B > etafilcon A =& 2 YEMGI 7Y =
J o] & etafilcon A > lotrafilcon B > nesofilcon A <= 0. & U E}LTH Nesofilcon A A & A 2= H X A0 =2
FE 1.6~1.8 mmoj A =42 o Hal =7} th2 sl =of B8 2A YERa dl=27F 53 Sl oA oE
o] a3} AU 7S W 559 2717} 3.0~4.0 mmel Aol = 2HE A o X HBg =7 AL
Alg ST Bold 7he A& viAlE o gloh Azl = S b Wt 24 Y ¥SHE vl a S o
Bt 24 Yo] FAZLE FY3 Ao & Hol= =0l e A skt

2E

2 A Al AAEH 28 7FY =71 LOW, MED, HIZ 5 U314 A E o] glt} dle]ete A R Abo] A
At A= gxplof wpet He|ZFA =9 Fotio| A 2848 HErt th2ch= A4S Elstd i A=
8 A5 HE G5 27), 249 vek Aot Aol g AL SIStk 53 2719k ATl 97
2 Yol wr=HE ZAAZE 282 Q1S 11t HH o tARIE 7HX] A2 E Astojof g I g
A& Aok 4 olek
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B Ao A A A G B A A G HES A etel Ao B AT Y 249 e pe 2
W F B2 ZUAATL 98 A BN BBIYe] mgol F 5 Qb R RHEARS Astug
shelet.
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Etafilcon A A & 2] & 3]-8 #H =2} hilafilcon B A2 2] A3 #l =0 AX XS AL 7[X] = asiatic
acidZ 62.5~500uM7}A] ‘5= H2 12~48A| 7t 5ot &1 A| 71 & Ultra Pressure Liquid ChromatographyS %
sfo 2 W E o RS RIelAth Ee obE 2Ho] 2 Az selulelo] WshE XEw, 47,
FAFA, A S 38, UV £2HE 58 35 v 27 sho] erobm g,

2%

Asiatic acid®] 21 -2 2 Ao whet HA; S7bE = AdE el o A E A 54 whet 1
oFXlo] Alo|dlo] FDA 15 29 hilafilcon B A & @ 2= 24X 7 7HA] 2 ¢ oko] Z7}s)t) 1 o] 3 2= 7}
a8l o] B E HHH, T 49 etafilcon A A == 48AXM7HA] A& 07 FTFsleh ERE
Z} gl = o] A] asiatic acid®] 2 S T wel ERt=t A=<l 25uM It 62.5uMof| A = 484 7F &2
5 Al hilafilcon B A2 @=0] 4 2] =jeko] o 7oL}, S00uM} 250uM 2] FEo| A= 5 AZE 21

Al etafilcon A |2 #AZo| A9 2 o] ¢ & AC =2 eyl A A= asiatic acide] =2 27] 308
o 71 B2 W& YEFY AL, o] & H 2} A E o] 8A]7H71A] hilafilcon B 2| & T} etafilcon A 2| & dl =

o\ A Z+zh 2 eFe] 88.7%2} 75.9%71 A WEE it ®3 2 YA 7o w2 A= ahetul g WEte] B4
oo = F7o dzol A 2% shebulelo] wef 217] th2 A hepyt

A
2E

2 A A A FH AR EQ asiatic acidE -F5t= A 2E FTHEWN = A5 9T 2F Y
2AE HE 5 AUtk mEkA B AFo A e Ad FH AR SR SHEARE & 5
2 AAE QT 2tk 3l o) =52 E 4 S Aol 7| H T
gt T X ZI&oll, 02-970-6225, seunghye88 @seoultech.ac.kr
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Aol Aber R EN AL AR AR <9I A A S A5 ek Garshi o] oA hela
A4e 7)) Gl AL rutin hydrate S o] §5ko] Ze=A=E A Ashe] Aol 4 Ak AIE Al
14} gt
2

sto]l =z ZE E g =+ 2-hydroxyethylmethacrylate(HEMA)©f azobisisobutyronitrile (AIBN), ethylene

glycol dimethacrylate (EGDMA) & AHg-sF Rl o1, S8 5875 ¥°17] Y184 1-Vinyl-2-pyrrolidinone
(NVP), Methacrylic acid(MA)E Z7}51o] 7] 2k5} At 1ol %12] A 2} 5H4| = Rutin Hydrate S A1-8-5] 9.0,
o, FEIE S o= A AthaS FASHAT: LAl A At A of] 2%t FHE =] F2] 4]
57 WetE Ay H et

2%

HE) Rutin Hydrateo] ZPHE R EN 2L ZEd =0 G458 U GRAL tha FLA7E 7
FHe Hgou TeEdze /g BAL BEY Ao Usdth E3 ko dEe 53
320-380nm 9 €] FE LT FA2A 7 A A GG S F2E-2 ek gleh. Rutin Hydrate

o] o] F7E4 Aol A Aekgol o & A= et
e

Rutin Hydrate7} 3
o] 9182 Bhalstel

"ol =2l FHEN 2= 73 v 9 Bt a7 HAL Al A 7S

7\1 u°|'
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H Ah: E!ﬁ%‘, 01023225994,ssun_419 @naver.com
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200) 10078 & A=, 4, AY BAE =, HAE 717 B4, =2 €899 5 1 2
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9,] %uﬂzﬂo 07(4 404£L’~4x4 ‘uH o A1E)’

= T Haw.

t}. ZA+= SPSSI8.0(SPSS Inc, Chicago, IL
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or P4l BL4E ko) BuFol u) gt

USA) Z2 188 o] 8ol i BA-S MERA, TAEA T testS AN 5T §-0] 2L P<0.050 1]
gho 2 ol

At

S22 19015 f A" 7]7] ARg-o] F7Hek BlE2 897(89.0%)= ekl YAIE 7]7] Ao QI
O EHTS oo Bt 1540w g Rt 2o §o3 o5 yEh 2l th(t=3.50, p=0.000).
Ao o2 =9 B3 o4 339(80.5%), T4 28 (47.5%) & FolFt 2po]S U QITh(x?
=11.09, p=0.001). = &] EH3-> ZEE/M = 2k 7F Fof 1347 22 =8kttt A g 717] Ag-o] F71
Pk SHE AT o B B L9 e ® TR oF2 Aok Bof Eal fo% Ao] & vrE
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S}

lﬂ‘iiﬁl'(t:225,p=0026) ]q ]EE_‘I 7 ] /\]‘.Q_/\] 7}—0] 8]\] 7]_ o]}\]_o] j—"‘oﬂ/\i ‘_’_—‘] %u:]sl—o] /‘K:! ]_]:]___’ o 1ﬂ—‘o‘]—
Rl = 1578 (48.4%) 2 YERG AL, YAI” 7]7] ARS 252778 (27.0%) 2k AHE- (2578 (25.0%))°fl =2 =
A& T A8k v wolkth
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SHA R Ee] T2 0|5 A 7]7] Abe] F/HIALL, UAE 717] AHg 3 Aol 9]
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Dr. Prudence Joy H. Cinco (Cebu Doctors’ University, Philippines)

Daniel Yu Cui (Xuyong Eye Hospital Group, China)
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