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Table 2. Risk factors for dry eye

Level of Evidence

Mostly consistent* Suggestive® Uncleart
Older age Asian race Cigarette smoking
Female sex Medications Hispanic ethnicity

Postmenopausal estrogen therapy

Tricyclic antidepressants

Omega-3 and Omega-6 fatty acids

Selective serotonin reuptake inhibitors

Anticholinergics

Medications Diuretics Anxiolytics
Antihistamines Beta-blockers Antipsychotics

Connective tissue disease Diabetes mellitus Alcohol

LASIK and refractive excimer laser surgery HIV/HTLV1 infection Menopause

Radiation therapy

Systemic chemotherapy

Botulinum toxin injection

Hematopoietic stem cell transplantation

Large incision ECCE and penetrating keratoplasty

Isotretinoin Acne
Vitamin A deficiency Low humidity environments Gout
Hepatitis C infection Sarcoidosis Oral contraceptives

Androgen deficiency

Ovarian dysfunction

Pregnancy

* Mostly consistent evidence implies the existence of at least one adequately powered and otherwise well-conducted study published in a peer-reviewed
journal, along with the existence of a plausible biological rationale and corroborating basic research or clinical data.

T Suggestive evidence implies the existence of either: 1) inconclusive information from peer-reviewed publications or 2) inconclusive or limited informa
tion to support the association, but either not published or published somewhere other than in a peer-reviewed journal

t Unclear evidence implies either directly conflicting information in peerreviewed pubtications, or inconclusive information but with some basis for a

biological rationale

FIATADOERELZYAZRTICE. . B BER
DA by VBT N AT ILBERIBEY S wE
H DLV FATIBIHBICH LT ATORNBOL®E
PEWER, SYRBFEL TR, Py I 2 ARZE, REHEE
#, BB, CRTA, *2oUML R 7 I VAL E08
EDI ITADEREB L UCRBENEGING (K2), BE,
Yy IVARZER. FI9AT7A0RMSNAYVAZEAT
THY, SERRZEORERIZ. ABARIC L 2ENEOAR
BH. TVI—NMIC L BHEFBARR, BHER, SHWIAR, &
BEE, TERERBIIES TV,

FOMDOIVRAIHFELELT, BRF. L IMREFRETN
A, HIVSO 35 L T8 M THILY /S BAIME w7 £V R 1B 3, 61
HEMBERE, Bo2gbERE, 25TIAVI T4
2 HHDHL MIARE, BEWE. FRAEEOEYRE
EVFEIND, HEL. ThoOETDOEUIOWT, %k
B, BENRBRPITRELTWSE, F4T74E, 7ra—i,
BB, 7z v, BE CEEHLZEORTFLEOBERICON
T FEITLBEIREIN TS, BORTEOFENB
LUHIRENIATADIAZDEAR, LO5TIZFIA4TAIZ
BUAREOBEEIIOWTIE, ZEAEHEI v, 64

1. HRiBh: k08
FEGHEMOEE ST, FHoOERILKSN, &
HBELINFTLINE L EoTVD, MABL Y AVBLY
B EEOFHR OB OB L2 & T, BB 1S
FROBRANRY + 5 LB LT, BEFEIC, BoTHE
B, S e gfeEss, BRBHOSMEE L CoRBRE
BERIZLDFIATAVRONEZ LD B, 667 KD

NREEVERBHEZ 2T, AF LRI, BENRBHEE
HEERBLEFIATAZREL TV, B

2. WAEMFVE VHE (MHT)

25000% U Lo E R RIZ L RBRICB VT, BRED
IAMOT UHERBEILLY, FIATADOERRIENT
5 EDRERINTZ, BREZT T EnLETIR NI4T
L ERBENLIBBTHALDIIN L, BRIVECZHHLE
IAMaF EEEZFTOLLETIE667% Aoy
VHRIBEE ST TSR TIX9.05% TH - 72, S1H B
DEEICBNT, MHT 2 3FEERTHTLICHEBLAZFS A
TADYAZDF v A (OR) 13, FEik EEZ LN M
HFIZD2WTHORMIER, 1.16 (1.09~124) TH o7z TOR
BroBF—IDTRARS T 4 TRFE. FS54T7 45
BEOBWRNICZR by VEEFRGESN-ZEERLT
Wb, D, Shihpai DRERIZB VT, 12BEMRFVEY
WEIZIDFIATADIZRZH LA L (OR=128) . Blue
MountainsfRF}RE T, OR=1710 £ W9 Link R4+ BT
AIVEF YV ADBRDODPo7,

3. ke
REEDERAF RS Y AZBTBMERNVE O/ B AR
ENTBY, FONTFVAPRNLEILIZED FFATAIC
ZHHBBEORENITOLA TS, 7Y FarXyolL Ny
2. BERFICBOTHEE L ITET T 5, O%XKHE7
Foy s REeEMGERE. 01 SS, 2 RIIERERE, PB LY
W7 v Fay v BERS R EOBBORL 5 BRHEALICS
WT, FR7 Y Far P bI AT, FORZEEF

THE OCULAR SURFACE / 20074#4F, #5%, 2% / wwwtheocularsurface.com 35



DEWS 4

FSATADHEENBOONT VS, BEHOBEEL EEILE
ARV E L OBBLEEICOVT, HLVWIFREZTLD
RETHbD, BOBEEOFRHICLIBEFNIATADYRATIT
LT MEELZRBR»SHR T 2BENLEERTEY,
iR, TEREM., JPEMBME. IPEBEREHRET LS
ABEBIOWTIE. F—WbTh kv, 77

4. HHARENIE

Fo4 748 20EREBEOREE. BLT—BL:
IEFY A& DERMIT SR TV S, 32000880 %3t
L2 L2REBRIC BT, Miljanovic et al id, 4 2 # 3B D
HREL AL 7 AR T8I, FIATADYRIHH
%ML T HIERIAHL TV B,524F v AD< 7 u% 138
FIUZSEIMLERARB AT, FT4 74 DY A7 H>60%EA
L7ze A AF6XA 2 A IWUBOBIEUHLEN BV E (>15:1
#H<4:1), DESD Y A7 FFREITHIML 7= (OR: 251, 95%f5
XM [CI] :1.13. 558) (D PiE=001), L7=A%o T,
Bb—BMICEBIRERTWSE Y 4 7O X 7 efRIEEC L
T, F AFIEIBOERL ~XNAEL 25138 FI34 74
DYVAZ KL 25, LARFBROBHLEFITLLDEL
T, HORERTIZ, SSOLHEIZHE T, FEFHOFIE L g
LT (A NVF—ERBCLIZHEOFEIIEDLST) + 2
HIEHBOBRESFEEI ALV EHARENT VS, 80
B 512, F A FMEHBOBEUL, SSOLMICBITL [ F—
LIRS OBERRE /8y — > E BB L TV 5, 8

5. {KIBEEDBIR

FHRE FICHDEBANIPRD LN EHEIFTD
NTWwEFT74ATH, AR ZB HHK BRYE
(grittiness) % &, IB~OFFUIB 3 2 BRGFA Uid LIZES
ENb, 829 LAEROEMHEZFERIITHEZN, REOK
RICEXBBOERIT, KEE. BERSIUEEME, BEF
DET. BEHOBERFLRIZEROBOKSIZLIBEERZLN
bo BMEZEBORELRE, BRICBEORVEEDL, FI4
7 A FERICHESHT ST E Az, 8586

6. 22— 7D

av¥Ea—Fa—¥F—h bk, R BoOESH. B
& B RAa, BE. FSA4T7A4, FICERROEDEL
EVI RS LIELIEMAN D, ¥ EFFH 714 AT VA K
DREBIVPIVE2—-5E 5 —OREKBHOEFR, C0Z
LI VBERENBRATHIETCELLRICET S L
ok A B RGRE. REEOBRBEERE, 40 b computer
vision syndrome (2~ ¥ 2 — ¥ BEEEEE, CVS) LR X
nb, BEES. 7L 7. accomodative difficulty (FEiN
H)IZTXTCCVSOEHTHY., FI4 T/ 3EEIRTY
LERDEELEZO—NLEEZ LN D, 8

7. Ay 7 LY AO¥R

a 72 PLYX(CL)DEREFIATAOBBRIIILIE
LITHEHSNTEBh, OCLEABREOHLUEIS R RERL
Twd, FIA4ATADERIBCLEREICIBVT—HENT,
3 M E D 50~75% A IR FI BAE R 2 8 L T B, 4909 R
FH L FREER LSS (50%) . $170005 A0 XKEAHs
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CLICEAFIFIATAEVWD Z LIl 5, 415D CLERE
FHZICL-AENRBE T ZEBEBSFICENT, K
# (P=0007) . &HEKEINE VL X (P=0002). prelens
tear film thinning time (L ¥ ARG B HBILEE) OF &
(P=0.008) . HROEMA OBEELMER (P=002) . HEHE
5 (P=003) BLUREHBOREED EH (P=005) & &, #
BORFHEFIATAHBRLTVWAZ ESHBLL, 4
ave 7 VL AOEHPIEFL-5TERE LT &%
FHRE L VWHIERFLIZLITHE SN T b, Prichard & £
DTNV—=TIZELARBIIBVWT, ary4 7 ML AERABE
D12% A5 =9 L7fERE B, BOOLTT» 6 SFELNIC
Ly ADERZPIEL TWb, “MHMORBKRTH, FROBR
PHEIN T, KEOBRSZHERICITOIH5BEBT
i, 3572 PL Y AOERRENS ZHEBHEBIZHD I B,
1094 (24%) A%, L v X0 EELEICPIEL. BEL Y X%
ERHLTWAEI9EXIYy 2 PL YL $ 5% KW
LTwd, NHOFKIC, Rd—EULROERE L TER
BTz, %

8. MIEIETFIN
BIMBETFHEORIATAORENAZERTED,
FORERABIUVBEENERICHT 2R AOHEMLENRL
T, RERZRBIIERTHLEZAONEL—HF—H
BIRITEIEFH (LASIK) OB E B X REG W O
BLYORRE LT, ARIEOERTHAREZI AT 5,
—F. ZOEBEEERIE, BHHEIRALAOFERES R —
FOBRBIZEIBZEWHIREDLDH S, T DIKEIL, LASIK-
Induced NeuroEpitheliopathy (L — ¥ v 7 S5 MEmMER LK iE
LINE) FHER TV 39, X2l L3 L—Y—AEEH
(photorefractive keratoplasty PRK) ®#(2, ZHUZEHELIL
TWwBHH, LYVBIEOERFEL AT 0B 5. BIFHBIEF
WIZEBFIATAICHETHEFNT—YIIROATED,
EREOBME, BEEB L OBV, B L WHEHE
TOAART T4 TRENFLETH S, FIA4 741 OREDOE
WLASIKBHEICBITS NS4 74 OARRICHT 2HE 1L,
FIATADERIZEDELR DA, 025%% 55 48%3 & % -

TWd,

RIATADFEAERIL, FHEZRIRDELLLEERZLN
%o EETIRZVY, —HOEHIZ. IVe—1REBEFFHH,
L1ERFTIIN-ZAFAL VOLNIVIRLZEZHE LTV 5,
5396.99 De Paiva & ZDIFEHIL, I5ZDBEEWNRIL /N
BERBRICBCC SHBED LoABEEROERZMAL.
LASIK7 567 A B ETORIA 740 54512 33.36%
ThHhH., FSATAD) A7 8 @ 2 # o 1 E(0.88/D.
p=0.04) BXU KR OES(RR 1.01/micometer. P=0.01) &
AECHETAZILEFRNL 100BREVWI LT, RER
Y&, LASIKEFSATAOBIAZEBEELTWABEE DR
B MRSATACEVEGHEN BRI EZEZON, BITE
BBOVAZ M2, —HOEHE, BHELIY LTI
TRIATALBITERBOVRZAEL ABAGR) LhT7Y
TA(28%) THREABHVERE LTS, 4647 LASIKHID
FS4 74, oUW LASIKE O RMECLEMIZ, LASIK#
DESATADERELALBETLLEZ LN B 1

FBINBEFHRBEORIATADIVAIEFORE. BE
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DOREOREE (CLEA. BEBOARZELE. B X UBREREK
B), BS5UICLINELEDLASIKFRE NS4 74 L DE
MEzHBELT, FLYAELZITHILEN»DH S, YLASIKEH
RUORETEBORERE L M 2 EET 5 7-D OHEEH 8
BMEFETHLELH D,

AEBIC/FLERENZEOWEY, floXEL LU
BREVAJRTFOUEE, iVvEVOHE, 2502 F5
ATAH T HLBEEHEROFSONEELFMET 57200
BEERBEF— s 20 ARTFICET A2 L ERSLE
THbo

C. B3, RSA7A/ICHHTIER=EOLE1—

BRFEIE, BRIEICBWCTFIA 7/ 282 BHE L
AN ==y T ®TH. HEVIEKRTHBEOSR T 213K
BOEMEEZFMT 27-DICHVER TV, EEREILCS
WTIE, BRZIR, ERR-2ORE, HEVWIIEBROARK
BHEHRHTHLHENTHATE 2, EHZEOBMIL. 20RE
EHRICEELT B LT,

TIN M) ITHEPN2004EODEWSERICBWT, &
FZOMERRE. P4 TAERICBT A2 EMEL ML -
ZHEDEA Y- L, EROFITHTWOEF 7 74 V%
ZUW oo KBOMCEMELHITHOLE 2 —2Th
n, 72V b)Y ITORBIIBVWTENRL OBEBIZENRR
n, LEz—&h/z (£3), PubMediZBW T, [dry eye | &
['questionnaire | & \» 9 H#ECH# L. [English language | &
lhuman |iZBRE L 72,

LEa—Cid, HRMFEORBRFUIH T 2 TiLo— KRN
Pl R (A

1) BEMRE, EfEAERRE (RCT) KBV THH S

TWa,
2) BHER, EEHRBICBOWTRIEZAIER SR Tw5S,
3) EME Ml ERRIEENG,
4) EMZEE, — B TEBIIFENE FI A4 7 AE£HICS
WTH AT READH L T b,

5 EMIZIE, 1212, 3. 4ovndFhd il LTwil)
hiE e ok,

INLHOERIZET TS LOEMEMFES N

1) McMonnies Dry Eye History Questionnaire (Nichols,
McMonnies) 103.104

2) Canada Dry Eye Epidemiology Study (CANDEES
[Doughty]) *!

3) Ocular Surface Disease Index (OSDI [Schiffman]) 105

4) Salisbury Eye Evaluation (Schein, Bandeen-Roche)
106,107

5) Dry Eye Epidemiology Projects (DEEP) questionnaire
(Oden) 102

6) Women' s Health Study questionnaire (Schaumberg) ?

7) National Eye Institute-Visual Function Questionnaire
(NEI-VFQ [Mangione]) '®°

8) Dry Eye questionnaire (DEQ [Begley et al]) 34110

9) Contact Lens DEQ (Begley et al) 9

10) Melbourne Visual Impairment Project (McCarty) !!

11) NEI-Refractive Error questionnaire !1!

12) Sicca Symptoms Inventory (Bowman) !!2
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13) Bjerrum questionnaire 35113114
14) Japanese dry eye awareness questionnaire (Shimmura)
115

Impact of Dry Eye on Everyday Life (IDEEL) A4% &
NBIHIho7BRET. YA MIMAORT

WS OPDOBEBEFFM AL 2 —-HRE L TEITH,
IhSETRICT D, www.tearfilmorgliZiBBWRE N T
W 5114k Tid. McCarty symptom questionnaire. Ocular
Surface Disease Index (OSDI). Salisbury Eye Evaluation
questionnaire. Impact of Dry Eye on Everyday Life

(IDEEL) questionnaire. McMonnies questionnaire {22
TEHIFHLIFEHL TS,

RETIE, BHFEORHEORMEAMPBER S, ThZh
CELTHEREPRELOATWwE R Es R, 7V — 7,
A LZEWICEA L, FBREREMIFIE CE 28E%E(L- B
HEINTEBMENFLETLVEWIETEE L. RTLAE
WRBP /LT 2 MAL., BRRABS X UEEWEIC
B ABHFOEMEORI 2T, EREZFHICET 5 &
IUEBETHILENTE D,

1. F74 74T 2EMFORH

AR, RS, BREMEHE RESLER. T40
FiE (BER, HEX B 20 CICRIEOBRE» KA T
Hbo HEFE COLLOEME) KA TAERLLT. T
ROHAMPEEINS BRELREIZL B FFA T4 DFH,
FERDHHBES L O/ F 138, HEAFOHEEISH T 54
ROZE., ERICHTIREFROEE, ONLBROHE,
FERIZH T HRELMIMEE (v Ca—s L Y) 0
BOERICHT2HEBFOLE, ayy 2 VL XOER, &
B 7TLVY—, FRICEETFNAHEE L LT, HIREOFHH,
Mg, FIRREE, BERs & OB, BEHNSH. B
CREICLA2EENFMSD o7 BEALODHEMZEIIEY
THEMBIIEE ST Tw e o724 BHsEESh Ty
AR~ 2BTH o7z TREE. 100 EMEO— ML
FHErF D50 THb,

a. McMonnies Dry Eye History Questionnaire

- 123HE - KEF TV Tvn 2 o ZFiR—, MBS L,

AN == 7, N4 T4 OBRER TR,

- AEER MR o vy s P LU REREE

- KA T A OBWE, FW (RE, Kk, Tra—n),

- FEROBNE k. B (grittiness) . HRIE. RA&. ¥
(HE: 2w, LEEE, UL BIZH D),

- PEE, Bfid. O, FIRBROIREE,

b. Canadian Dry Eye Epidemiology Study
(CANDEES)
- 1318 H :F#, HH. CLEAB LI UCLAERICB XIZTE
B FIA T4 OBW,
- FEROFREICE T 5 EENR.

C GPHEROBEB L UBE (HE: L& S& OB, L&
LEPOREE, BRPOBE, BRAOPERE, BE).
PR, WREREL TLAF -, OWEZE, IREEDZ 5 TE

B o
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Table 3. Symptoms and quality of life instruments

59

¥

Instrument Title/Description/Reference

McMonnies
Key questions in a dry eye history
{(McMonnies)193

Authors/Report

McMonnies. J Am Optomet
ricAssoc1986;57(7):512-7

Questionnaire Summary

15 questions

Description/Use

Screening questionnaire—
used in a clinic population

McMonnies
Reliability and validity of McMonnies
Dry Eye Index. (Nichols et al)1%4

Nichols, Nichols, Mitchell.
Cornea 2004,;23(4):365-
71

Previously described

Screening questionnaire
Dry eye clinic population

*CANDEES

A patient questionnaire approach to
estimating the prevalence of dry eye
symptoms in patients presenting to
optometric practices across Canada
(CANDEES)**

Doughty, Fonn, Richter,
et al. Optom Vis Sci
1997;74(8):624-31

13 guestions

Epidemiology of dry eye
symptoms in a large random
sample

0OSDI
The Ocular Surface Disease Indexi03

Schiffman, Christianson,
Jacobsen, et al. Arch Oph-
thalmol 2000;118:615-21

12-item questionnaire

Measures the severity of dry
eye disease; end points in
clinical trials, symptoms, func-
tional problems and environ-
mental triggers queried for the
past week

0SDI and NEI-VFQ comparison?4

Vitale, Goodman, Reed,
Smith. Health Quality Life
Outcomes2004,2:44

Comparison of existing
questionnaires

Tested in Sjogren Syndrome
population

IDEEL Comparing the discriminative
validity of two generic and one
disease-specific health-related
quality of life measures in a sample
of patients with dry eye23

Rajagopalan, Abetz, Mertz-
anis, et al. Value Health
2005 Mar-Apr;8(2):168-74

3 modules (57 questions):

1. Daily Activities
2. Treatment Satisfaction
3. Symptom Bother

Epidemiologic and clinical
studies

Salisbury Eye Evaluation
Relation between signs and symptoms
of dry eye in the elderly*©®

Schein, Tielsch, Munoz
B, et al. Ophthalmology
1997;104:1395-1401

Standardized 6-question
questionnaire*

Population-based prevalence
survey for clinical and subjec-
tive evidence of dry eye

Salisbury Eye Evaluation
Self-reported assessment of dry eye
in a population-based setting10?

Bandeen-Roche, Munoz,
Tielsch, et al. Ophthalmol
Vis S¢i1997;38(12):
2469-75

Standardized 6-question
questionnaire*

Population-based prevalence
survey for clinical and subjec-
tive evidence of dry eye

Dry Eye Epidemiology Projects (DEEP)
Sensitivity and specificity of a
screening questionnaire for dry eyet%®

Oden, Lilienfeld, Lemp,
et al. Adv Exp Med Biol
1998;438; 807-20

19 questions

Screening

Women's Health Study questionnaire
Prevalence of dry eye syndrome
among US women’

Schaumberg, Sullivan,
Buring, Sullivan. Am

J Ophthalmol2003
Aug;136(2):318-26

3 items from 14-item
original questionnaire

Women’s Health Study/
Epidemiologic studies

National Eye Institute Visual Func-
tion Questionnaire (NEI-VFQ)1%®

Mangione, Lee, Pitts,
et al. Arch Ophthalmol
1998;116:1496-1504

25-item questionnaire:
2 ocular pain subscale
questions

Useful tool for group-level com-
parisons of vision-targeted,
health-related QOL in clinical
research; not influenced by
severity of underlying eye
disease, suggesting use for
multiple eye conditions.

Dry Eye Questionnaire (DEQ)
Habitual patient-reported symptoms
and clinical signs among patients
with dry eye of varying severity®*

Begley, Chalmers,
Abetz, et al. Invest
Ophthalmol Vis Sci2003
Nov;44(11):4753-61

21 items on prevalence,
frequency, diurnal severity
and intrusiveness of sx

Epidemiologic and clinical
studies

Dry Eye Questionnaire (DEQ)

Use of the dry eye questionnaire to
measure symptoms of ocular irrita-
tion in patients with agueous tear
deficient dry eye10

Begley, Caffery, Chalmers, et
al. Comea2002;21(7):664-
70

As above

As above

Table 3 continues on following page
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Table 3. Symptoms and quality of life instruments (continueq)

Instrument Title/Description/Reference

Contact Lens DEQ
Responses of contact lens wearers
to a dry eye survey??

Authors/Report

Begley, Caffery, Nichols,
Chalmers. Optom Vis Sci
2000; 77(1): 406

Questionnaire Summary

13 questions

Description/Use

Screening questionnaire for
dry eye symptoms in contact
lens wearers

MelbourneVisual Impairment Project
The epidemiology of dry in Melbourne,
Australiatt

McCarty, Bansal, Living-
ston, et al. Ophthalmology
1998;105:1114-9

Self-reported symptoms
elicited by interviewer-ad-
ministered questionnaire

Epidemiologic studies

National Eye Institute 42-Item
Refractive Error Questionnaire!!!

Hays, Mangione, Ellwein,
et al. Ophthalmology
2003;110(12):2292-301

42-item questionnaire:

4 related questions: ocular
pain or discomfort, dryness,
tearing, soreness or tiredness

QoL due to refractive error

Sicca/SS questionnaire
Validation of the Sicca symptoms
inventory for clinical studies of
Sjogren’s syndrome112

Bowman, Booth, Platts,
et al. Sjogren’s Interest
Group. J Rheumatol
2003;30(6):1259-66

Inventory of both symptoms
and signs of Sjogren
Syndrome

Epidemiologic studies for
Sjogren Syndrome

Bjerrum questionnaire
Study Design and Study Populationst13

Bjerrum. Acta Ophthalmo
logica (Scand) 2000:10-3

3-part questionnaire which
includes an ocular part
with 14 questions

QOL due to SS dry eye, diagnosis
of dry eye, epidemiology of SS

Bjerrum questionnaire
Dry Eye Symptoms in patients and
normals4

Bjerrum. Acta Ophthat
mologica (Scand) 2000,
14-5.

As above

Screening questionnaire

Bjerrum questionnaire
Test and symptoms in keratoconjunc-
tivitis sicca and their correlation3®

Bjerrum. Acta Ophthalmol
(Scand) 1996:74:436-41

Dry eye tests
Ocular symptom questionnaire
(14 questions)

Examine correlation between
dry eye test and ocular symp-
tom questionnaire responses

Utility assessment questionnaire
Utility assessment among pts with
dry eye disease?*

Schiffman, Walt, Jacob-
sen, et al. Ophthalmology
2003;110(7):1412-9

Utility assessment

Utility assessment

Japanese dry eye awareness study
Results of a population-based

questionnaire on the symptoms and
lifestyles associated with dry eye!1>

Shimmura, Shimazaki,
Tsubota. Cornea 1999;
18(4):408-11

30 questions relating to
symptoms and knowledge
of dry eye

Population-based, self-diag-
nosis study to assess public
awareness and symptoms of
dry eye

Sicca/SLE questionnaire

Oral and ocular sicca symptoms and
findings are prevalent in systemic
lupus erythematosus116

Jensen, Bergem, Gilboe,
et al. Oral Pathol Med
1999;28:317-22

6-question symptom ques-
tionnaire

Screening for dry eye symp-
toms in SLE patients

American-European Consensus Group
Classification criteria for Sjogren’s
syndrome: a revised version of the
European criteria proposed by the
American-European Consensus Group*t’

Vitali C, Bombardieri S,
Jonnson R, et al. Ann
Rheum Dis 2002;1:554-8

6 areas of questions:
Ocular symptoms; oral
symptoms; ocular signs;
histopathology; oral signs;
auto-antibodies

Clarification of classification
of primary and secondary
Sjogren syndrome, and of
exclusion criteria.

The Eye Care Technology Forum
Impacting Eye Carel!8

Ellwein. Ophthalmology
1994;101:199-201

Issues: Standardizing
clinical evaluation

Decree for change

¢. Ocular Surface Disease Index (OSDI)

- 125 B - BEREE (6) . IROAERK (3) .

- AMOBEMMICE T S HE (HE: &< kv,
BEAL, HEE (0~4])o

& FOEE,

BEMFEHE 3o
L&y

CRFEEXNTVRBRAITIYYITOTNITY XL 10=5%8%

g 0=ELZ L,

FoATAEBICBYTRIEEAT, RCTIZBIT A7 b

- HE R

EFAE, FHNFEL L HEEEZECHEER

FIATADEEENRLL2108DEBEEN LKL FT
47 A ERIZEB W TRIFE A

Valuett T AFWHE,

. Salisbury Eye Evaluation Questionnaire

CEMEE, BE wHFa—ky yHEAL D MAPI

HLEEE LTSNS, < 6HH ERBIU3OOMBEOHE (HE: Dok W,
LEYE, ZUTU, ERE)
BRAE L CWAERLUE T,
AR B (gritty) R FF T LAEENH D 320
PIZED D D £ h%
FAh, BEOTho &, BIZANL 02T,

- BEB I UERICHET 2EREMTOERAEHN-2AD

HIRR ML,

d. Impact of Dry Eye on Everyday Life (IDEEL)

- BESTOBEM A B30 EY 2 — N (AHEEE). H#F
WRE. ERobTobLE),

- 2B R OEAR I o

C REQHEBICBVWT, HE., bT b L&, HlIIROWTR A,
BB LT, 584 » b CTEHlio
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- SERDINY — BT BEE S T A AT
- K94 74 O#EL ORVCAEER.

f. Dry Eye Epidemiology Project Questionnaire

- 193HH : B#, ERE &S

A7) —Z U ZICHT A EME (B

- PRHR, BAR. siHEOMA,

- EROBE.

- I, B, BB, FoF R RYE (gritty) . B
&, RIBUR, IR, 5L S Kb N0k, TR (&2
v, EEEE, U0, #FE) .

- ONER. B7LLILE—, av %7 b LY XOEAEE, B
MicLa FI4 71 DB,

%:I!l‘/f :/576_1“‘)0

g Women's Health Study Questionnaire
- 33H (& B, 2 pb, LELE 2{%WV)
BEIREICE YV BEICFIATALBHEN-ZLPH S -
[EwlFziZvez]
EOMOBEE CIRIL W (FhEHoTwewn) EEUF
T
EOMOBEETIRICE ) b VRER T T30

- KB L EAN—AOBHRERE

- FEFIDER R B L URIBUEIEREZEE(H S,
TRz B0 MEBIRAROBRES X UCHFRE  FI¥ 7K
F 3B (gritty) . WBAREZRZWT LD A £
5. L. BHR. Y. BR. S F 7B RA R
7o &, T E, R RROMER.

- BN BRIRBABRITN L THRGEE 4o

h. National Eye Institute-Visual Function Questionnaire
(NELVFQ)

- EROFEEB L UCEERE, 25 ICHEEGFOEEHIINTT
B % 250 H.

- BB ORI GERA, EEes. HRWEE EREN %
n
PR AL, HEAEOITEICEOMNOBETHEL
TWETH (EE:HEE, BEAL, LEEE, DL, &<
v (5K A4~ MERED ) o
- CORERAT T (B A FH) (HE: &L,
v, hEEEE B, EFICEY GRS ¥ MEE) ),

s FIATAERBIMEONZ-SDTELZVE, BROFIA
7 A BRI BV TR F Ao

- WEOEEIZETAQLA NV —F L XV TORBIZE N,

- BEOBOERICEREZELOND,

i Dry Eye Questionnaire (DEQ) & & FContact Lens
DEQ

-2LEB I vy P LY AOEM, ER. I E ST

- AWRE. FE. BEoEEE. LA OBRIMO MR %
1HICBY AEROBERICET A A7 T) — RE,

- SEROBES X OVRE PLENE, 5. B BER X U
B, By (grittiness) B X UF 7 F 7 &, HIBUERS X U
T X9 LA BYEK LHEEEE. €95
LRV, Dozl U ERE
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1HD ) b TEALT R,
HEAFOFEIHIIN T 5 £
¥ TULVEY— ONER. 8RB X OBEE, B
BEIL H52H0EHE. VA T4 OB
J. Melbourne, Australia, Visual Impairment Project
Questionnaire
AR, BfR, B, €HE, MEBLFEELEEN)
SERZFODO3ORETHMLZ O=8B%2 L, 1=8BF, 2=
R 3=FHE), FERIIOVT, BIE, hEEBIUE
BIZOWTOERPRREIN TV,

2. B

SRERSIE, EEHEBLUORCTTOMHRICBIT 2 E
PHICEIDO N4 74 OEMBEOEROFHIIOVTEE
L7ze TROOEMERINIEULH D, bbb, FIRNE
BREEEBROBITICL 2EROELERML., WETE
2bDTRLTREL RV, BREROBENCERAMTES
B o+aEE*HORETH L, BEEI L TIEERD
. BRAS N B LEARY T Ao KESESE]EATH -
TR STV, BENRERFBE LI > THREShEZ L
FE i), BREAMEZRETXETH5H, H 2, [ BT,
BOBLIEE)TTLICH LT IEYL T, BELEM T,
IROBECIEE)TLD]ET 5, FOMODEZ LKA Vb
LT, BIREEL LTRBOBEEEOHME (RABLUR
INORE) %R ETELEIVE TN REBE~OEBEEE
FRBRI) ==y Y — Ve LTHEEOEMELFRHL,
R—ZA54 YBLIUPEETY M A% AET 5 RERICIE.
NOEMBELF-TH Lv, BEHMEICEThAREDHRIZ
i, A2Y—= VX DELTWL L0 HIE HED
BICHIGL. AREBITCEZOHLbDbH B, 1HOHT
FIA 74 DERPBAATZWEEIGSEZEPE, FI4
T A OWEL X OEBZE. BERRABRICBWTLHOR UK
WERTRETH S,
WAOCHEBTLBEREZ )T - 4T 54 7O HME
Tk OFETHETERVWIFIATIOMEZ E /LT
o —HMEMELEBHRREWEMELSD D, AR
3. RBRETHL, FV—TId, FIALATADERID, &k
WCEBHUE~NORELIBRL., BRNICEROD L RKOMF
FBRADEC, P, HBOEHR - L2EHLE
HEBRICHTIEEZEDLILEREL TS, i,
M3 EREBBELAFIATIDLIN20EHTH 5,

3. TROWR

BEMZomBICEN2BRNICERDOD 2 EILERET S
DENDDL, FEOERIYEZE L 2SHE, BEEEO—KE
&2 1T% 5 Be b BV IdEEBRE XM BT 24

ROLBHT, HHBEEIEL, BOIDTODLVEREE
HINL[BEOIEREVI 2T MIoWwTiE, #LWw
RAEETIRETDH S,

K47 AERICBIDHERICEROD 2B HET
BT, FOATAEROHE L BEFOMBRLEREL 21T
X% 6%, BEOHBERIEID LHE L. RBIIC
BEEOHRVEMIINICRI AHEEFRBTH L) 0 fE
ROFE L MEICIIMVHBEER D505, FETEVERE
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OIERIZBIT BB ERTZ L IZWER 72D, RCTIiZ2WT
HEFEL Twb,

MABRASZE T 3 EENE» SH - BFOEMET— %
DB ERITIE. BEOIA TIRREEEOFIA T A
WL, B354 7OERFEOBEPRZENTLET
RistElicEBh, LW BN THELEELONBFEEND/NT A—
7. BRE-RTHREOREICEHEEZOND, RO
B EE. BLOWHRHRICLORET ZIEBLOARIIOWTO
BEOBREICOVWT, BRABRTOFBASBEFSIATH X
13

19944E/1995ED K5 A 74 - T—2 Y a v TUFk, F7A
TADEFZIIODWTREINTWBR LY F Y AICEE R EE
ol EEMEILBITLNSAL 7L OBRICOWTIA

CEOONBEE, LOTICHALHBNBERB LIRS
APANHEELREESHRICLA-RREERTALERI AL S
b0 FIATARHETAIEMEBLIUHENES L U—KH
QoL DElY — VD& A I12DWT, FO%E % WS 54
Ehd b, £, R, AFRTF. BIEIETFMH 2 EOME
ONVRAZRAFH, FIATAICBITABOERRICYEFRLT
WBAS, B, T, B, RIS X O R
&, FOMORFORBIIBHINTELY, FLWIER
N7 T4 THEPLETH 5,

. 5%

EEMIERNT OB R K54 74 OBWEEIIONT, 2
VR VY AR T HLERENTRS T B, EEIEFML 6
CICHREEES L O — R NQoLEF i % BB L fETH
o BAEFICHLTEHIIHENLETSH Y. EFHRLIL
KLUT, BN LHIRE L UOBHBOAESLREL D5 E
Thb, BETERZFIATAD)AZRAFIFEINTS
D, TOHICHET I BAFTICL o THROBEL SHORE
M ELEL—F, Foo A 7RTFE2HEBETLI 00T
OANRY T4 THRBEPLETH S,

BT~ 7L — M, www.tearfilm.org IZ#8#R
ERTWwh,
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Table 1. Goals and objectives of the Diagnostic
Subcommittee

To create a register of diagnostic tests used in dry eye
diagnosis with the following characteristics:
A searchable register of referenced tests
Variable sorting, eg,
Alphabetical by test name
By organ system tested
Agqueous dynamics
Tear stability
Tear composition
Meibomian gland function, etc.
By utility, eg,
Diagnostic classification criteria
Clinical trials
Recruitment—entry criteria
Outcome measures
Monitoring specific drug actions, eg,
anti-inflammatories; secretagogues
Natural history
Identification of evidence level
[this will be a second phase of development]
—validation/precison and accuracy of tests
—system used
To consider the operational use of tests in different
clinical environments
In general clinics
What tests are feasible?
What questionnaires can be made available?
In dry eye clinics
What tests are feasible?
What questionnaires can be made available?
In clinical trials
Selection of tests
Order of tests
In non-trial Clinical Research
Manuals of operation for individual tests
Consider for selected, key tests
Interface with industry
Future prospects
What new tests are needed?
How can they be brought to the general clinic?
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Figure 1. Schematic illustration of the relationship between dry eye and other forms of ocular surface
disease. Ocular surface disease is either symptomatic or asymptomatic, but its various subgroups may
coexist and interact. Therefore, a patient may suffer from both aqueous deficient and evaporative forms
of dry eye, which will consequently be more severe than in the isolated disease. Also, dry eye may coexist
with non-dry eye disease. (See text for further details; see also Chapter 1: Definition and Classification.?)
0SD = Ocular surface disease; MGD = Meibomian gland dysfunction.
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Table 2. Characteristics and current tests for dry eye

Test Reference Cut-off Value Sensitivity (%) FPR (%) Specificity (%) PPV*

| Single Tests

Questionnaires tMcMonnies? Any 98 3 97 85
PRT TPatel® <10mm 86 17 83 47
Rose Bengal TGoren® Any 25 10 S0 31
Schirmer | TLuccal® <5mm/5min 25 10 a0 31
Schirmer | tFarrisit <3mm/5min 10 0 100 100
Schirmer | TBijsterveldi? <5.5mm/5min 85 17 83 47
Schirmer | TVitalit3 <10mm/5min 83 32 68 31
FBUT tVitalil3 <10s 72 38 62 25
NIBUT tMengher4 <10s 83 15 85 49
TMS-BUT tGoto® <5s 98 37 63 32
Evaporation Rate TKhanal16 33 g/m?/h 51 4 96 84
Meniscus Height tMainstonetl” <0.35mm 93 33 67 33
Meniscus Radius tYokoi8:19 <0.25mm 89 22 78 42
Tear Film Index TXu20 <95 67 40 60 23
Tear Turnover Rate TKhanal® 12%/min 80 28 72 79
Osmolarity TFarris?t >312 MOsm/L 95 6 94 73
Osmolarity Tomlinson22 >316 MOsm/L 69 8 92 60
Osmolarity tTomlinson?2 >316 MOsm/L 59 6 94 63
Osmolarity TTomlinson?? >312 MOsm/L 66 16 84 42
Osmolarity tTomlinson22 >322 MOsm/L 48 1 99 89
Osmolarity TKhanalé 317 MOsm/L 78 22 78 86
Osmolarity tSullivan B23S >318MOsm/L 94 5 95 77
Lysozyme assay tvan Bijsterveld'2 dia <21.5mm 99 1 99 95
Ferning Norn24 Area <0.06mm?2/ul 94 25 75 40
Lactoferrin tLuccal® <90 35 30 70 17
Sch + RB TFarris2t Any/<1mm/min 77 51 49 21
Sch + BUT tFarris2t <1imm/min/<105 78 44 56 24
Sch + BUT + RB tFarris2t <1mm/min/<105/Any 80 51 49 22
TTR + Evap + Osmol tKhanal® <12%/>33/ >317 100 34 66 81

Combined Tests (Series)

Sch + Osmol tFarris?t <imm/min; >312 25 0 100 100
Lacto + Osmol tFarris2t > 90; >312 35 0 100 100
TTR + Evap + Osmol tKhanal1® < 12%; >33; >317 38 0 100 100

Discriminant function
Osmol + Evap + Lipid TCraig?® <0.4 926

tKhanal® >-0.4 93 12 88 58

TTR + Evap + Osmol

The table shows the effectiveness of a range of tests, used singly or in combination, for the diagnosis of dry eye. The tests included in the table are
those for which values of sensitivity and specificity are available in the literature. The predictive values of these tests (positive, negative and overali
accuracy) are calculated for a 15% prevalence of dry eye in the study population. The data shown here is susceptible to bias; selection bias applies
to those studies shown in dark shading, in these, the test measure was part of the original criteria defining the dry eye sample group and spectrum
bias applied to those studies (shown in light shading) where the study population contained a large propor tion of severe cases. Both of these forms
of bias can lead to an artificially increased test sensitivity and specificity. In most of the studies listed above the efficacy of the test was shown for
the data from the sample on which the cut off or referent value for diagnosis was derived (indicated by a t), again this can lead to increased sensitiv
ity and specificity in diagnosis. Ideally test effectiveness should be obtained on an independent sample of patients, such data is shown in studies
indicated by the symbol F.

Table 2 continues on following page
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Table 2. Characteristics and current tests for dry eye (continued)

KEY to symbols and abbreviations used in Table 2.

* Assumes a dry eye prevalence of 15% in the population studied.

b Efficacy calculated in the sample from which the cutoffs were derived.
¥ Efficacy calculated in an independent sample of subjects.

§ Unpublished data

Definitions and Abbreviations

BUT Tear break-up time PRT Phenol red thread test
dia Diameter of the disc observed with the radial- RB Rose Bengal staining
immuno-diffusion Lactoplate method - - - — -
Selection bias  Bias built into an experiment by the method used to
Evap Tear film evaporation rate select the subjects who are to undergo treatment
F BUT Fluorescein tear breakup time Sensitivity Detection rate: the proportion of patients with
— - disease who have a positive test result
FPR Faise positive rate. The proportion of normals
identified incorrectly as +ve by the test (Specificity Specificity Proportion of normal people with negative test result
is: 100-FPR
) Spectrum bias  Bias due to differences in the features of different
Lacto Lactoferrin assay using the Lactopiate method populations eg, sexratios, age, severity of disease, which
- - - influences the sensitivity and/or specificity of a test
NIBUT Non-invasive tear breakup time
— - TMS-BUT Tear breakup time measured with the Topographic
NPV Predictive value of a negative test result Modeling System?5
0A Overall accuracy of test results TR Tear turnover rate, often measured with a scanning
PPV Positive Predictive Value: the probability of truly fluorophotometer (Fluorotron)

having dry eye among those with a positive test result

b
PR = ot
1005 LS N7/-FPRIZ, BREDHFEE L LFIENT
Wh,
DRB X U'FPRIZ, BREOTZHZBHMEEL TV L, TS
BEBLLY, FOAMBOFMICLETH S, BENLBRE
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Table 3. Relationship between affected and unaffected members of population and test result achieved

Presence of Disease

Yes No Sum Population
Diagnostic Positive + a b at+b = total testing positive
Test Result Negative — c d c+d = total testing negative
Totals a+c = total truly affected b+d = total truly unaffected  a+b+c+d = total population
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Figure 2. Illlustrates how selection of the cutoff value influences
the FPR and DR. See text for details.
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