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Three-Minute Schirmer Test

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: The stan dard Schir mer test is fre qu ently sug ges ted for the di ag no sis of
dry eye syndro me, but is ra rely used by most oph thal mo lo gists in da ily prac ti ce be ca u se of the
5-mi nu te ti mef ra me. We ai med to eva lu a te the re li a bi lity of the 3-mi nu te Schir mer test com-
pa red to that of the stan dard 5-mi nu te Schir mer test. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  This pros pec ti ve,
ran do mi zed study inc lu ded 240 eyes of 240 he althy sub jects. The study sub jects we re ran do -
mi zed in to two si mi lar gro ups. The ba sal Schir mer te ar test with to pi cal anest he si a was per for -
med for 5 mi nu tes in gro up 1 and for 3 mi nu tes in gro up 2. The Schir mer test was per for med
for each sub ject on the right eye. The re li a bi lity of the 3-mi nu te Schir mer test was eva lu a ted
and the cor re la ti on bet we en the 3-mi nu te and 5-mi nu te test re sults was as ses sed. RRee  ssuullttss:: Me -
an age of the sub jects was 39.65 ± 16.93 in gro up 1 and 38.41 ± 17.04 in gro up 2. Gro up1 inc lu -
ded 64 fe ma les and 56 ma les. Gro up 2 was com po sed of 62 fe ma les and 58 ma les. The re was no
sta tis ti cally sig ni fi cant dif fe ren ce bet we en the gro ups with re gard to age or gen der. Me an Schir -
mer re sults we re 14.44 ± 7.24 mm (3-35) and 10.86 ± 5.96 mm (2-30) in gro up 1 and gro up 2,
res pec ti vely. An ex tre mely high cor re la ti on bet we en the 3-mi nu te and the 5-mi nu te test re sults
was de tec ted (p< 0.001, r= 0.761). CCoonncc  lluu  ssii  oonn::  Our re sults re ve al that the 3-mi nu te Schir mer test
is a re li ab le al ter na ti ve for the di ag no sis of dry eye and it is mo re use ful in da ily oph thal mo logy
prac ti ce. 

KKeeyy  WWoorrddss::  Dry eye syndro mes; ke ra to con junc ti vi tis sic ca

ÖÖZZEETT  AAmmaaçç::  Stan dart Schir mer tes ti, ku ru göz sen dro mu ta nı sı için sık lık la öne ril mek te dir.
Fa kat bu test 5 dk.lık uy gu la ma sü re sin den do la yı ço ğu göz has ta lık la rı uz ma nı ta ra fın dan gün -
lük uy gu la ma lar da na di ren kul la nıl mak ta dır. Biz bu ça lış ma da, üç da ki ka lık Schir mer tes ti nin
gü ve ni lir li ği ni ve 5 dk.lık Schir mer tes ti ile uyu mu nu de ğer len dir me yi amaç la dık. GGee  rreeçç  vvee
YYöönn  tteemm  lleerr::  Bu pros pek tif, ran do mi ze ça lış ma ya 240 sağ lık lı ol gu nun 240 gö zü da hil edil di. Ol -
gu lar rastge le 2 ben zer gru ba ay rıl dı. Grup 1’de ki ol gu la ra dam la anes te zi si ile stan dart 5 dk.lık
ba zal Schir mer tes ti uy gu lan dı. Grup 2’de ki ol gu la ra ise yi ne dam la anes te zi si son ra sı üç da ki -
ka lık Schir mer tes ti uy gu lan dı. Schir mer tes ti, tüm ol gu lar da sağ gö ze uy gu lan dı. 3 dk.lık Schir -
mer tes ti nin gü ve ni lir li ği ve stan dart 5 dk.lık test le uyu mu de ğer len di ril di. BBuull  gguu  llaarr::  Ça lış ma ya
da hil edi len ol gu la rın or ta la ma ya şı, grup 1’de 39.65 ± 16.93 yıl, grup 2’de 38.41 ± 17.04 yıl idi.
Grup 1; 64 ka dın, 56 er kek ve grup 2; 62 ka dın, 58 er kek ol gu içe ri yor du. Yaş ve cin si yet ba kı -
mın dan 2 grup ara sın da is ta tis tik sel ola rak an lam lı fark yok tu. Or ta la ma Schir mer so nuç la rı
grup 1’de 14.44 ± 7.24 mm (3-35) ve grup 2’de 10.86 ± 5.96 mm (2-30) idi. 3 dk.lık test so nuç -
la rı ile 5 dk.lık test so nuç la rı ara sın da ile ri de re ce yük sek uyum sap tan dı (p< 0.001, r= 0.761).
SSoo  nnuuçç:: Bul gu la rı mız, 3 dk.lık Schir mer tes ti nin ku ru göz ta nı sın da gü ve ni lir bir al ter na tif ol du -
ğu nu ve bu tes tin göz has ta lık la rı po lik li nik uy gu la ma la rı için da ha uy gun ol du ğu nu dü şün dür -
mek te dir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ku ru göz sen dro mu; ke ra to kon jonk ti vi tis sik ka
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ry eye syndro me and ke ra to con junc ti vi tis
sic ca are synony mo us terms which sta te a
gro up of di sor ders cha rac te ri zed by spe ci -

fic ocu lar symptoms re la ted to ab nor mal or dec re -
a sed te ar pro duc ti on or ex ces si ve eva po ra ti on.1-3

Schir mer test, de ve lo ped by the Ger man oph thal -
mo lo gist, Ot to WA Schir mer in 1903, is most com-
monly used in the eva lu a ti on of the hu mor
aqu e o us pro duc ti on.4-6 It shows the ba sal te ar sec -
re ti on when per for med with to pi cal anest he si a.1

In this test, stan dard fil ter pa per is pla ced in the
lo wer 1/3 la te ral for nix and the wet ting dis tan ce
is me a su red in mil li me ters af ter 5 mi nu tes. Ho we -
ver, it is im prac ti cal for most oph thal mo lo gists to
per form ro u ti nely be ca u se of the 5-mi nu te ti mef -
ra me. In ad di ti on, a sig ni fi cant dry eye symptom
was re por ted by 14.6-44% of the sub jects in so me
po pu la ti on-ba sed stu di es.7-9 In this con di ti on, in a
typi cal of fi ce-ba sed prac ti ce, if an oph thal mo lo gist
se es 30 pa ti ents per day and 10 ha ve at le ast so me
symptoms of dry eye, the physi ci an has to spend
mo re than 50 mi nu tes every day for the Schir mer
test alo ne. Hen ce, we think that a shor ter du ra ti -
on test for dry eye di ag no sis can be mo re prac ti -
cal.

In this study, we ai med to eva lu a te the re li a -
bi lity of the 3-mi nu te Schir mer test com pa red to
that of the stan dard 5-mi nu te ba sal Schir mer te ar
test. 

MA TE RI AL AND MET HODS

This pros pec ti ve, ran do mi zed study inc lu ded 240
vo lun te ers. In for med con sent was ob ta i ned from
all sub jects. Lo cal et hics com mit te e ga ve ap pro -
val for this study. The study pro to col fol lo wed
the gu i de li nes of the Dec la ra ti on of Hel sin ki. Par-
ti ci pants inc lu ded pa ti ents, emp lo ye es and stu-
dents at the Kah ra man ma raş Süt çü İmam
Uni ver sity, Fa culty of Me di ci ne, Kah ra man ma -
raş, Tur key. 40 sub jects we re se lec ted for each de -
ca de bet we en 10-70 ye ars. His tory of ocu lar
sur gery or ocu lar tra u ma, ocu lar sur fa ce di sor der,
cur rent con tact lens use or to pi cal me di ci ne use,
any syste mic di sor der such as the Sjög ren syndro -
me gi ving ri se to dry eye was con si de red an exc -
lu si on cri te ri on.

All sub jects un der went comp le te oph thal mic
exa mi na ti ons inc lu ding cor rec ted vi su al acu ity, bi -
o mic ros co pic an te ri or seg ment exa mi na ti on and
fun dus exa mi na ti on. 

The study sub jects we re ran do mi zed in to 2 si -
mi lar gro ups. The ba sal Schir mer te ar test af ter to -
pi cal anest he si a was app li ed for 5 mi nu tes in gro up
1 and for 3 mi nu tes in gro up 2. The Schir mer ba sal
sec re ti on test was per for med for each pa ti ent on
the right eye in the fol lo wing man ner: to pi cal anes-
t he tic was app li ed to the eye, and the con junc ti val
for nix was dri ed with a cot ton tip app li ca tor. Af ter
a 2-mi nu te wa i ting pe ri od, Stan dard What man No.
41 fil ter pa per strip, 5 mm wi de and 35 mm long
(What mann, Ma ids to ne, UK), was fol ded 5 mm
from one end and was pla ced bet we en the lo wer
eye lid and the glo be, ta king ca re not to to uch the
cor ne a, at the junc ti on bet we en the midd le and la t-
e ral third of the eye lid. The pa ti ent was al lo wed to
blink nor mally. 

Sta tis ti cal Analy sis

Sta tis ti cal analy ses we re per for med with the Stu-
dent’s t-test for ages and with the chi-squ a re test
for gen ders. Sin ce nor mal dis tri bu ti on fa i led in
both gro ups (p< 0.001), the cor re la ti on bet we en the
3- and the 5-mi nu te Schir mer re sults was eva lu a ted
with the Spe ar man’s cor re la ti on co ef fi ci ent. A p va -
lu e less than 0.05 was con si de red sta tis ti cally sig-
ni fi cant. 

RE SULTS

De mog rap hic fe a tu res of the sub jects are pre sen ted
in Tab le 1.  

Me an Schir mer re sults we re 14.44 ± 7.24 mm
(3-35) and 10.86 ± 5.96 mm (2-30) in gro up 1 and
gro up 2, res pec ti vely (Tab le 2). The re was an ex-
tre mely high cor re la ti on bet we en the 3-mi nu te
and the 5-mi nu te test re sults (p< 0.001, r= 0.761)
(Fi gu re 1).  

DIS CUS SI ON

Dry eye syndro me is a cli ni cal con di ti on cha rac te -
ri zed by de fi ci ent te ar pro duc ti on or ex ces si ve te ar
eva po ra ti on. Schir mer test is the most com monly
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used test to eva lu a te te ar de fi ci ency. The test can
be per for med with or wit ho ut to pi cal anest he si a.
In the ory, when the Schir mer test is per for med
wit ho ut anest he si a, it me a su res ba sic and ref lex se-
c re ti on, whe re as when it is per for med with anest -
he si a it me a su res only ba sic sec re ti on. A nor mal
re sult is over 15 mm wit ho ut anest he si a and
slightly less with anest he si a. Bet we en 6 and 10 mm
is bor der li ne and less than 6 mm wit ho ut anest he -
si a or less than 5 mm with anest he si a in di ca tes im-
pa i red te ar sec re ti on.10

The Schir mer ba sal sec re ti on test has 5-mi nu -
te du ra ti on. Un for tu na tely, this test is qu i te im-
prac ti cal in most oph thal mo lo gists’ every day
prac ti ce. To over co me this prob lem, we eva lu a ted

the re li a bi lity of the shor ter ver si on of the test in
nor mal sub jects, using the 3-mi nu te test.   

We used the Schir mer test with anest he si a in
or der to in hi bit the ref lex aqu e o us sec re ti on be ca -
u se the qu an tity of ref lex sec re ti on may be va ri o us
in dif fe rent sub jects.

In this study, the me an wet ting was ap pro xi -
ma tely 15 mm in the 5-mi nu te gro up. This is si mi -
lar with nor mal Schir mer va lu es in the
li te ra tu re.11,12 In the 3-mi nu te gro up, the me an
wet ting was 11 mm ap pro xi ma tely. It was not pos-
sib le to com pa re this va lu e du e to the lack of a si -
mi lar re port per for med on nor mal sub jects in the
li te ra tu re. Ba wa ze er and Hod ge per for med a study
in sub jects with dry eye and fo und the Schir mer
sco re 6.78 mm for the right eyes and 7.73 mm for
the left eyes at 3 mi nu tes.13

In our study, a very high cor re la ti on bet we en
the 3-mi nu te and the 5-mi nu te wet ting va lu es was
de tec ted (p< 0.001, r= 0.867).  Ho we ver, we do not
know the cu toff va lu es of the 3-mi nu te test for
mild or se ve re dry eye. Ba wa ze er and Hod ge me a -
su red the wet ting va lu es at 30 se conds and at 1, 2,
3, 4, and 5 mi nu tes.12 They sho wed that at even 1
mi nu te, the cor re la ti on bet we en this ti me po int
and the 5-mi nu te test was high and it was ex tre -
mely high at 2 mi nu tes. Furt her mo re, a cu toff of 2
mm or less clas si fi ed all pa ti ents as se ve re dry eye
(using 5 mm or less from the 5-mi nu te test) and a
cu toff of 6 mm or less clas si fi ed most pa ti ents as
mild/mo de ra te dry eye (using 10 mm or less from
the 5-mi nu te test). The aut hors sug ges ted that the
5-mi nu te Schir mer test with anest he si a co uld be
rep la ced by the 1-mi nu te test (using 2 mm as a cu t-
off for se ve re dry eye and 6 mm as a cu toff for
mild/mo de ra te dry eye). In fact, the 1-mi nu te test
can sa ve a sig ni fi cant ti me in every day prac ti ce.
Ho we ver, the wet ting will al so be to o small in nor-
mal sub jects be ca u se the du ra ti on is to o short. In
this ca se, the dif fe ren ti a ti on of the nor mal sub jects
from ab nor mal sub jects may be very hard.  

CONC LU SI ON
Our re sults re ve al that the 3-mi nu te Schir mer test
cor re la tes highly with that of the stan dard 5-mi nu -
te test. The 3-mi nu te Schir mer test can be used in

Group 1 Group 2 p

(5-minute test) (3-minute test)

Age (mean±sd, years) 39.65 ± 16.93 38.41 ± 17.04 p> 0.05

Range 10-68 11-70

Sex (F/M) 64/56 62/58 p> 0.05

TABLE 1: Demographic features of the subjects.

Group 1 Group 2

(5-minute test) (3-minute test)

Schirmer test results (mean±sd, mm), 14.44 ± 7.24 10.86 ± 5.96

Range 3-35 2-30

TABLE 2: Schirmer test results.

FIGURE 1: The relationship between the 3-minute Schirmer and the 5-minute
Schirmer test results (p< 0.001, r= 0.761).
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the di ag no sis of dry eye syndro me ins te ad of the
stan dard 5-mi nu te test. We sug gest that ad di ti o nal
stu di es sho uld be per for med in or der to de tect the
cu toff va lu es of this ti mef ra me in mild or se ve re
dry eye syndro me.     
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