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B3 AT H7HE A Al TR AEAS} B A A= E vlaEtnt B A9
© 2 Al F72] AEX|(SPEED, 0SDI, TERTC-DEQ)$} E}Z}H3] 74A}(NIBUT Schirmer test)S A]3}3]
Rbs RSk *ﬂ J5A9F 24 74/\}4 YA =& HlaL, l‘%éio}ﬁiﬁ} A3} NIBUT AAN} 7 47X
X% SPEEDS] -9 83.3%, OSDIS] -9 77.8%, TERTCS 7% 72.3%=, SPEED/} 7} =& AdXEE BHY
t}. Schirmer testo} 74 AEXA] 7+ X == SPEEDS] 7% 57. 8%, OSDI9] 7% 58.9%, TERTCA 735 73.3%=,
TERTC7} YA EE =A9F A¥bE O & Schirmer testollAE NIBUT AALRTH Be XS el Z&: ¢t
TZEZFS SPEEDY HEA7t 1242 AAe} 71 w8 dAIEE Bow, SPEED7}H ?_Hbd}.% H7tol &3tk
Al A 5 & AS=E AtgHT

ZF=H[0f: 7AAIet, SPEED, OSDI, TERTC-DEQ, NIBUT, Schirmer test

M B 2919 olsjeket] E4- Foh hpazEe Hrleke
HE-2)¢] FHFE McMonnies-DEQ, OSDI(Ocular Surface
HAZ AR o] F&£3 Ad=E Q38 Aatr] 7)o Fot Disease Index), DEQ(Dry Eye Questionnaire), TERTC-

pid

3k ALgo) we) ol AFR7, o), = 1= 5o 4 DEQ(Texas Eye Research and Technology Center Dry Eye
S 345k A9V Eojuvar o ke Avte] Axd Questionnaire), CLDEQ(Contact Lens Dry Eye Questionnaire),
= oulgte A4S vHdZ o, Rdsk= 3l A DEEP(Dry Eye Epidemiology Project) % SPEED(Standard
gto g QhEre] FAAR] 443 A ==Y B9 Patient Evaluation of Eye Dryness Questionnaire) ‘53 72
A A gAet, EUE 59 F44s UERa, =52 o] tpFsi, Z AEA | wet 5o th27] wfiel] F
AR S7HSE /bR e dSS FRkEHIT kAo R i A ]3}]0}7 AL, Aer 22 238 A
2 A% =EAo|Y TlirEA e Aol R IS v R 7l& AEAE sk 3lo] S 8351t SPEED= (3}:1121
H| o] J3} mlo] g Ao, waakelol Y, FelErl= 2} 55 Wrkstal WiskE 23] A AR &
ol

&, B3 29, FUNPER QA £F T4 Foll 3 =o] hmahl| Fste] WAHE vlolRAle] V5ol
e P DR A2 vlel Al Aiselde Al AEwe] FUARe] tE PIHL B T 5 e
o7 AAS dod|+ Yo E T o pls =

AR =B TR} BT R BHl) anT T A S99 e At gIE V)5t 9T

(¢}

2 s AR Ao Z AAAR] AL Ak o] 71 = 91om Pl TERTC-DEQ= WI=7 BIAR: QF A
= mlolEA Teoldol wES TR ALl I AE A FEo] AT SAE f8) wEo7 HEA
< Fol =259 ERMEE 2dstAY v S S=
FZAA A71A] HEE AES do7)7] WEe|th AASHe e WH O E = NIBUT(non-invasive

AFAE FAERFTES YAlA 1dstA xeslr] 9 tear film break-up time), Schirmer test, §FG4 L ==
gk shte] W o AAE F Ut ol 1Aggte] AUl WaAA 5o Bl AAKeE HEAE B3 A=A QL
< dohli=dl F-8& W opEt A EEl PX= AAE QARE FAAL] WS By A 71E 7S Al
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Al FoZM AAS Bdsh=l oA 88 5 9l
o} sHAEE, QRN 240l E B AH|RE
ARE 5] 2 tigh ofgf el AT 4 9lar, 1IAEtS
Akl AALe] 7% 2 Sdwe] FAloh o with
S WE F Sle 7IEke] Boshy] weol ebzb Rl AL
Tho g Xdkshes AL 2™k Jsitt. meba & Aol
= HTESS W] Sl Al S AEAE Addst
of 2749k dkeh= B2HE] A Adtel AX =g Hlws)
BogM XEr} 7FE o AEAE AEste] il
MFAET HFE Sl &-8skarAt gt

i

chat o e

1. HALCHAr

B A7) HA e st kA o] glar
FAE 2L B-831K] g2 x| AFEE 200 A
A 907 (A} 547, oA} 367 )ye o= A Aes
A8 e alel AERARE AASATE dik
T Yol 22.66+3.244 A AT ARt
A= 559(61.1%)0]1al, ZHEA= X
G883l eH, o] & AzZEUA= gz}
(32.2%), =A== ZFEAR= 478 (4.4%), V)EA= ZFEA}

2% (2.2%)°]ATt.

2. AN

2 dFA AEAe AFErt =va A=
SPEEDS} OSDI, TERTC-DEQE AH&-3}90m Elzt4 7
ARs Be Aol ARSI & NIBUTSF HE ol A
HA =Ao] 7}=3F Schirmer test® AT

1) 24 d2X9 Fet 7|1F

1-1. SPEED"!

SPEEDE Z4A171(@7), A%t 12413 o], At 3%
oluf)e} WAL (frequency), A2+ (severity)oll Tk 37}
Ae) Boz o|FolA Utk EvI FUR 444 2
BER FAE] Jok BN EE Sl wet Al 37,
$5: 24, 7H 1A, A |lth: 0 o2 Hrhstar, Az
Te S0 wet e /5 43, ASEEE ERS
< =7 3%, ERFEIES of ARt ERHS =4 2
A, 2E e 13, A9 gl 03 o' Hrisiit. &
e 0-28%12] RIflolm WANIE Fof A7 F49]
o] 65 o4l A4 AAete g s

1-2. OSDIB7!
OSDI= A1E3t #dE 753 A28, 87481
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o thet 3744 FHo2 o] Fo|A 3laL, T/l wet 4
43, o 33, A 28, 7R 13, A9 gltk o0
A, A i 03 o' Hrhskal, 42 0~1008 W

ol =t 2ol ARt

0SDI 5 =
(RS B2 PARF X 25/ FAD D2 5

Ay A7) by 0~-12-87AE Ao w s,
13~-23-8 AT AAS 23-32-L F559 AAH
33~1008S S5 1Adete g BRI & AFoM=
133 oS Ao = TSt

1-3. TERTC-DEQ!!"]

TERTC-DEQE ®|3+ BlA}2 9F A ol A McMonnies
AR TS 409 dEoE AEstE so=E PuTF
0~43 02 o]FoA 9lom, FHL 0~1269 HWelolH =
£ g2l A4 ol 24 o149l A% Ao

skt

2) iMoot ZictE 28t ERZMY ZAL

2-1. NIBUT ZAH28]

AZFEHE (AT-30, TOPCON, LE)Z o83l =2 7+
el S HE wlo|ojifo] A= AR 43T
3 34 F FAS 7IEoR don, 8x nudl 4
il 2

2-2. Schirmer test!'?!

F12m &A|(Tear Touch, Madhu Instrument, 1%=)E 3}
b P 173 YA A F =5 AES gtk 5
S AL Bl EolE S48tal 10mm/5Smin WY
< 7A3%te = FEET

o

3. SAIEY
Azt A7 FHELS RS ojgstgon, AN
b} ARt A
testS AL, ARk BF2bA] Ao A=

Alsksdet.

a9l p

1]

i

1. Ml MEX|2} EFZ{E ZAtol mE zd4otel HIE

AA A EA; 90 o] HARLe tigh AARE 8 E
2 Fig. 13} 2t} SPEED A& 74749k g dete] zhz}
28" (31.1%), 6273(68.9%), OSDI= 212+ 279(30.0%), 63
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Fig. 1. Prevalence of dry eye according to questionnaires and
objective tests.

Schirmer test

™H(70.0%), TERTCE= ZHZ} 678(6.7%), 84™8(93.3%)°-2
UERSTE NIBUTS] 7% 74742t 3) A2dto] 742t 299
(32.2%), 617 (67.8%), Schirmer test:= Z}2} 2278(24.4%),
68 (75.6%)°-2 YERSITE.

2. Z4Motnl MAtoto] X7t vl

2742t g2dete] A Aot 8 AN e 3
T HARES Table 13 Zth AFA Y HAHF=
SPEEDS] 7% 7AJeto] 10.07+2.97%, AAeto] 1.76+
Le1do = yehton, oSDI= 42t 25.25+9.817, 4.67
+4.19%, TERTC= 242} 39.50+10.37%, 8.77+9.265S.
2 Uitk 8§22 Akl i P AARES NIBUT
AAY] AS- 247 6.05+1.23%, 14.24+8.38%, Schirmer
test= 212} 6.14+2.66 mm, 26.15+8.99 mm= =& A3}
Folld = A 1] HEe BAHOE {93 2}olrt
A THp<0.01).

3. Ml AEX|2} NIBUT ZAle] Mot X[z

NIBUT ZAbe} ZF 8] 7o) dATE AvH,
SPEEDS] 739 83.3%= 749t} AAkoto] bzt 219
(23.3%), 5478(60.0%)0.2 ZALE ATt OSDI®] 7%
77.8%% ZFZ}F 18(20.0%), 5278 (57.8%)°] 1.2, TERTC
o] 739 72.3%=Z Z+7}; 578(5.6%), 6078 (66.7%) -2 ZA}L
HAck Al A% = SPEED7} 7MY & XS g
WCH(Table 2).

Table 1. Results of questionnaires and objective tests in
normal and dry eye

Method (MZZI iyseD) (MI:Znnzale) P
SPEED score 10.07£2.97 1.76+£1.61 | <0.01
OSDI score 25.25+9.81 4.67£4.19 | <0.01
TERTC score 39.50+10.37 8.77£9.26 | <0.01
NIBUT (sec) 6.05+1.23 14.24+8.38 | <0.01
Schirmer test (mm)|  6.1442.66 26.15+£8.99 | <0.01
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Table 2. Coincidence of dry eye diagnosis by NIBUT test and
questionnaires No. of persons

. . NIBUT Coincidence
Questionnaire .
Dry eye Normal (%)
Dry eye | 21(23.3% 7(7.8%
SPEED |——> = @33%) | 70.8%) 83.3
Normal 8(8.9%) 54(60.0%)
Dry eye 18(20.0% 9(10%)
0SDI el (20.0%) | S(10% 77.8
Normal 11(12.2%) | 52(57.8%)
Dry eye 5(5.6% 1(1.1%
TERTC |—— > C-6%) (L1%) 723
Normal 24(26.7%) | 60(66.7%)

Table 3. Coincidence of dry eye diagnosis by Schirmer test
and questionnaires No. of persons

Schirmer test Coincidence

Questionnaire o

Dry eye Normal (%)
Dry eye 6(6.7% 22(24.4%

SPEED | (O | 2088 |
Normal 16(17.8%) | 46(51.1%)
Dry eye 6(6.7% 21(23.3%)

ospr > O | 2ABI) | e
Normal 16(17.8%) | 47(52.2%)
Dry eye 2(2.2% 4(4.4%)

TERTC |—2 > @29 | 4% 733
Normal 20(22.2%) | 64(71.1%)

4. M| M2X|2} Schirmer test ZdAle] Aot AR =

Schirmer test?} Z} A&A] 7He] X =5 AHEW,
SPEEDY] 7% 57.8%= 71443} A d<tol A 2+t 69
(6.7%), 46™(51.1%), OSDI®] 4% 58.9%= 7}7t 6%
(6.7%), 47%8(52.2%), TERTCS] 7% 73.3%= Z+7; 273
(2.2%), 6478(71.1%)2 ZAI= At Al A4 & TERTC
7} 7P =o X =2 YEITH(Table 3).

5. otdnt ZE{EHX XZof WE M EEX| NIBUT
9|

of

AT FUENZE ZEA] ZF AR 9 NIBUTS o
A=E AHEA, PEEE-] 79, SPEEDE 89.1%= 71
Aot akero] 24zt 1278 (21.8%), 3778(67.3%), OSDI=
80.0%% Z}Z} 1178(20.0%), 3378(60.0%), TERTC= 70.9%
2 2k 17(1.8%), 387 (69.1%) 0.2 FAEow, Al A
T4 ¥ SPEED7} 7FE £& IAEE Ry ZHER
= 22| 739 SPEEDE 74.3%E A4S} BAketo] 7t
Z} 9% (25.7%), 17 (48.6%), OSDIE 74.3%%E 2}z 79
(20.0%), 1978 (54.3%), TERTC:= 74.3%= ZHZ} 478 (11.4%),
2275(62.9%) 0.2 ZAFE AL Al AEA] BF e A=
2 Yelith. SPEEDS} OSDIS] 7§ ZeEA= A
Ho} obg Z8A] ¢ £ AEE HYTK(Table 4).
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Table 4. Coincidence of dry eye diagnosis according to
questionnaires and NIBUT test for glasses and contact
lens wearers No. of persons

Table 5. Coincidence of dry eye diagnosis according to
questionnaires and NIBUT test for male and female
No. of persons

NIBUT Coincidence

Dry eye | Normal (%)

Glasses Dry eye |12(21.8%)| 1(1.8%) 0.1
Normal | 5(9.1%) |37(67.3%)

SPEED Contact| Dry eye | 9(25.7%) | 6(17.1%) 743
lens | Normal | 3(8.6%) |17(48.6%)

Glasses Dry eye | 11(20.0%)| 5(9.1%) 20.0
Normal | 6(10.9%) |33(60.0%)

OsbI Contact| Dry eye | 7(20.0%) | 4(11.4%) 743
lens | Normal | 5(14.3%) | 19(54.3%)

Glasses Dry eye | 1(1.8%) | 0(0.0%) 0.9
Normal |16(29.1%) | 38(69.1%)

TERTC Contact| Dry eye | 4(11.4%) | 1(2.9%) 743
lens | Normal | 8(22.9%) |22(62.9%)

Mudgf| (2 M MEX[2F NIBUT ZARe] Z4MoE X =
Aol W 7+ AEX]|9} NIBUTS] YA =2 Amum,
3 o] 7% SPEEDE 83.4%E AA<ta} FAaforo] 24zt
974(16.7%), 36(66.7%), OSDIE= 79.6%= Z+z} 1073
(18.5%), 3378(61.1%), TERTCE 77.8%% Z}Z} 39 (5.6%),
3978(72.2%) 02 YERSITE o439 7-9- SPEEDE 83.3%
2 744} A geto] ZHz: 127(33.3%), 1878 (50.0%),
OSDIE= 75%= Z}7} 8% (22.2%), 1978(52.8%), TERTCE
63.9%= Z}7} 29(5.6%), 21H(58.3%) 0.2 ZAFE A TH
Al AEA 5 SPEEDS] YA=7} 71 =kon, oK
o] H &2 YA=E YERITK(Table 5).

=3 o]%7l Xl-Oﬂ7]—, &2 _g_‘a]j

¢l Ao = ofelgh AN F4Y 43 H] H(punctate
epithelial erosions), &, S+ =& 55 (low tear lake), W}
E Tzt & vlolgA AE Foll o) vEhd
o g Fh4e] Ate] ofslH mE-S HHo= gt w7
FH FA2 FAE Ao o) 7t FatS oA
LIRS THARAT]AL vlo] B4 EHIAEHE do
A A3 sttt & ) AFexe mlolEAl 7]
Folde] b= AAd]tel vis] 1A3kS sAEhE 5
7} =9kaL, w9 H27) o)lEq, v =Y oAE A
< Uepdtar it AeAe ol gk At B3l 1t
EtA ALt FFE X9 e e E HERe

=

AR
TR ASFHez JEEa 9o, O Qs At X

Lo

¢
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NIBUT Coincidenc
e
Dry eye | Normal (%)
Dry eye | 9(16.7%) | 3(5.6%
Male y ey ( 0 (5.6%) 834
Normal | 6(11.1%) |36(66.7%)
SPEED
Dry eye |12(33.3%) | 4(11.1%)
Female 83.3
Normal | 2(5.6%) | 18(50.0%)
Dry eye [10(18.5%)| 6(11.1)
Male |0 e [T008%)] 79.6
Normal | 5(9.3%) |[33(61.1%)
OSDI D 8(22.2%) | 3(8.3%)
ry eye . .
Female |—>— ° "1 750
Normal | 6(16.7%) | 19(52.8%)
Dry eye | 3(5.6% 0(0.0%
Male | DX e | 366%) | 000%) |-
Normal | 12(22.2%) | 39(72.2%)
TERTC D 2(5.6%) | 1(2.8%)
ry eye . .
Female ° 1 639
Normal | 12(33.3%) | 21(58.3%)
ke 913 A% AEAE Aushs glolA ofel g
s gk, ool me} B AToNE ATAEF Bt
5 9%k Al AEAS} EHER] AR B3l ojust AR
A7k Vg AR EeA ok shsint.

Ngo 5] Aol oJshd A0} A2t Akololl A
Zpard A MG(meibomian gland) 4=, MGYLS(MG gland
liquid secretions) 57} WA o2 F Q3 Aol B
o, A9AA TBUT, Schirmer test®] 73-% =xpo]7F §1At}.
TBUT A3ghe 4% ARt A 242t 4.5143.11%,
723+£7.32%2 YEPSA|ITE A S Ao M= Zhz}
6.36+1.563, 19.12£7.36%% UEIYTH  AFdA =
NIBUT o2 S3ste] 71474243 dte] T%“%
FA|to] 247t 6.05+1.23%, 1424+ 8382 Kol T
o kel frojgt ZpolE YEI AT Schlffman ‘:[5] =
Schirmer test®] Z3}gko] 10 mm ©]3101 FHES- o=
OSDI A& 43 & w) Alga #dE 7155 AlYst

3 AFRGe} S, A Rl ddH o= A}
ol Ko AFA9 {8438 Biustgov, £ ATolA
= Schirmer test’} NIBUT AAMETH YX &7} Bk, o
2hA] A4S es7]oll& NIBUT A4 AE=7} T
=2 o7 FJudn

SPEED /g%;q% u].o]%/%l 7= o]/\h,]. J,]-Eﬂtﬂ— 74}30]—
2 JAFHo 7 24T 4 = AEAZE Korb S!S 100
Ug_g] EH}\]—,_ SPEED A .‘_:,Lz]oﬂ _g]—sH 7—]A—]O]—_,4. ;G/\Lo]-_/] =
507 Yol swAE(lid wiper) @42 3 A} HAdeH

o] 76%, el 12%E F oA BAHo 7 {23t
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zte] 7t ltkar B sl 4449t shE-S 93l Bol A8
Har ¢l OSDI AFAE Ngo S2o] Asf Ao A
TAZEe] AYEE vlwsl] 98] ROCAXE. IF412] AUC
TS o83l ey, ol 19 IS E & dAEE
Hol=d| 097022 0.928%] SPEEDS} f+AFSH A&

ot & AFHll4 SPEEDS} OSDI A#=]9] 743%t 71
B2 vlws] By ZE2 28W(31.1%), 27(30.0%) -2 A
9] =&} ar, NIBUTS} SPEED, OSDI A#A]¢9] Ix|&
= 217} 83.3%, 77.8%% Ve AL ko] H3ls)
3 AZtEw | 53] SPEEDS] AX| =7} ol 1A &
ol & o &% A= AZtET WA, TERTC AEA]
Narayanan 5°19] Aol o] AL Aol A AFz}
A F4S G fEsitkal AR A S
Aol M= AEX9} TBUT kol 44%2] XS Ho] A
T TFE0] 2 AP TolAl AeA grha BaE
o} & Aol A TERTC AEA9} NIBUTE HluLs) & uf
A= AA O Z = 723%E 2 AEX|9} & 2| =

kv

e ng

BolA) YA, Ake] FEo] Y& A ujEol
AT B 9% ARARA FFEr} e Ao B

Hot o33t A= AL A1 ahe] Fe Hrtsy]
3l AREE 7 AANE, Bl T} AE o] Hrle] fEA
o] {E3te] F7F A77F R3S Grubbs E17e] A+
Ao} frAsttt.

A Shle] Aol W FHEf =} wEue] AT
A, & 9= JE9) w255 Fgstel oEl NIBUT 7
Abgke] ZpolE yERiThaL it 7|1k Y ER= 2HE-
< EPPE% = ETY] FHIE T ¢ JoEE B
TollA b 2HEA] FHEZ 2HE-A|H T NIBUTS
=7t =4 et Ao2 e, AR JAde] A
T YAET}F =2 H2 o] mE-S HHow FHER
=9] 28 3l 9 Hojay T HETt %7] Wl A
o7 ®olt} dA|uF TERTCS] ¢ et Ht) ZeEd =
2 2838 0 o] 22 YAEE BYe), ole oA}
2ol At fFHEC] W S 7] WiE] Ao
2 A7

SPEED= 7P 2ol 7idd AEA2A Zewrt =
o} st o] 7FsshH, vlwa 4 st FER
o]FofA o} #2 AZE ¢t IFUERFTS FrIsH] &
ojaltt. e} o}A 7R Fjol|A] wlol
Asle] TS HIHE 5 de A gk A+
7} v] &3 Ao 2 SPEED AEXA]9] B2 F8IAE =
o1z} HATE E AFE Tl DAL HES S A T
Fol AEA T 14LE ATt B AALE F3
TERTC-DEQZE- A|¢]3+ SPEEDS} OSDI AEA=
ZZ 37k oA {-83hH, 53] SPEEDE B =7}

e

O

e
u>~
Lo
N
ol

-
e

r
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TFUERFTS H7Esh] 918 Al /Y AEAE A9
3to] FHE-S FAFSkal, NIBUTS} Schirmer teste] E}Z}
2 Ak vlaste] AR =E FAsHAH

Al FFY AEAe B RS AR ARt
502 HWSIAS W F LE el §o3 Afolg B
9o, SPEEDS} OSDI AEA|o|A] 74/49<te] 2z} 28
(31.1%), 278 (30.0%)°0 = FAFSH FHES B 1L, TERTC
AER Q] A9 242 67(6.7%), 84™8(93.3%) - E LFERS:
o} Al E79 AEA ¢} NIBUT At @& 7Aool o
A=E 43 23} SPEEDOIAM 71 w2 YA =S B

Wk

whehd, Ak TSy 9Je Al AER] FollA
SPEED A&A|9] A=r) 71 =4 ddso] ebtax
Z Hrlo] =go] & Ao T Al

#Alel 2

“Q0143% ZFLsty stEd TR E ATE A
2| H5-220140144)".
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Purpose: This study is to evaluate the accuracy of dry eye screening test by comparing coincidences between
three types of questionnaires and objective tests. Methods: 90 adults were classified into the normal and dry eye
groups using evaluations of three types of questionnaires (SPEED, OSDI, TERTC-DEQ) and objective tests
(NIBUT, Schirmer test). Coincidences-between the results of objective tests and questionnaires were compared
and analyzed for dry eye diagnosis. Results: Coincidences between NIBUT test and each questionnaire were
83.3% by SPEED, 77.8% by OSDI and 72.3% by TERTC-DEQ, respectively. Concordance by SPEED was
highest among three types of questionnaire. Coincidences between the Schirmer test and each questionnaire were
57.8% by SPEED, 58.9% by OSDI and 73.3% by TERTC-DEQ, respectively, thus coincidence by TERTC was
higher than by others. But coincidences by Schirmer test were generally lower than those by NIBUT test.
Conclusions: SPEED questionnaire showed the highest concordance with objective test as compared with others.
Therefore, SPEED is expected to be used usefully to diagnose dry eyes.
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