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Purpose: To investigate the pattern of Symptom Assessment in Dry Eye (SANDE) questionnaire symptom scores in dry eye dis-
ease (DED) patients and to assess the relationships with several dry eye signs.

Methods: The medical records of 173 patients with DED were analyzed retrospectively. Each patient’'s SANDE score and history
of autoimmune disease and ocular surgery were investigated, and Schirmer’s test, tear film breakup time (TBUT), ocular surface
staining score (OSS), tear osmolarity, and tear MMP-9 test were assessed. The distribution of SANDE scores and relationships
between the SANDE score and various dry eye signs were analyzed. The relationships between the SANDE scores of TBUT

(<5/=5)and OSS (< 3/ = 3) subgroups were compared.

Results: The average SANDE score was 52.6 + 28.1. The SANDE scores were significantly higher in OSS = 3 than in OSS <3
(79.1 £21.6 vs. 51.1 £ 27.6, p = 0.030), and TBUT =5 had marginally significantly lower SANDE scores than TBUT <5 (47.2 +
25.6 vs. 55.6 £ 29.0, p = 0.050). TBUT was significantly negatively (R =-0.151, p = 0.024) correlated with the SANDE score,
while OSS was marginally significantly positively (R =0.111, p = 0.073) correlated. As OSS increased, the SANDE scores tend-
ed to increase (p for trend = 0.008). Other dry eye signs were not associated with the SANDE score.

Conclusions: The DED symptom score from the SANDE questionnaire was related to TBUT and OSS, but there was still a dis-

crepancy between the symptoms and signs of DED.
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Table 1. Baseline characteristics

- Lfstotutsts| x| 20224

Value (n = 173)

Age (years)

Sex (M/F)

Autoimmune disease (+/-)

Previous ocular surgery (+/-)

BCVA (logMAR)

EDE dominant/ ADDE dominant

Schirmer (mm)

TBUT (seconds)

Ocular surface staining (point)

MMP-9 (+/-)

Tear Osmolarity (mOsm)

SANDE (frequency)

SANDE (severity)

SANDE (total)

Severity of symptoms (No symp-
toms/mild/moderate/severe)

557 £ 11.8
50/123
28/145
27/146

0.12 £ 0.18
126/47

9.8 +6.9

38+14

0.8 +0.9
51/58

300.0 + 13.1

54.1 +28.7

52.4 +284

52.6 +28.1

25/25/47/76

Values are presented as mean + standard deviation unless other-

wise indicated.

BCVA = best corrected visual acuity; LogMAR = logarithm of
the minimal angle resolution; EDE dominant = evaporative dry
eye disease dominant; ADDE dominant = aqueous deficient dry
eye disease dominant; TBUT = tearfilm break-up time; MMP-9 =

matrix metalloproteinase-9; mOsm

Symptom Assessment in Dry Eye.

Table 2. Comparison of SANDE score according to clinical factors
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independent #test®} chi-square testS, AT 42 3|
Pearson correlation testS ©]-83Fct 37l o]Ate] W W
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trendE, 9 AT} IAE He AL 95| logistic
regression analysisE ©]-83}3th 44 §-2)AL p<0.05
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At Q1S 173 2 U2} 507(28.9%), oIA17) 1231
(71.1%)°]8l oW, et Lpol= 55.7 £ 11.8Mth ==
= A SRS BAbE 1267(72.8%), == ST A1
OF L ARZE SHAbE= 47%(27.2%)0] 2L SANDE £ 422
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SANDE frequency p-value’ SANDE severity p-value’ SANDE total p-value’
Age (years, 527 £263 563 +£32.1 0440 52.1 +263 52.8+31.5 0.699 51.7+257 54.1+31.5 0.605
> 60/ < 60)
Sex (M/F) 57.7 +£ 304 52.7 £27.9 0.299 56.8 +28.9 50.6 +£28.1 0.191 56.8 +£28.7 509 +27.7 0.212
Autoimmune 63.2 +27.7 524 +£28.7 0.067 60.3 +27.3 50.8 +284 0.104 61.3 +£27.2 509 +28.0 0.073
disease (+/-)
Previous ocular 58.1 +£27.7 534 +£28.9 0431 559 +27.6 51.7+£285 0480 56.8 +27.3 51.8 +£282 0.397

surgery (+/-)

EDE dominant/ 52.5 +29.6
ADDE dominant

Schirmer 56.1 +25.7
(< 10/> 10 mm)

TBUT (< 6/>6 54.9 + 28.6
seconds)

TBUT (< 5/>5 57.2 £29.0
seconds)

TBUT (< 3/>3 57.6 + 26.7

seconds)

Ocular surface 54.8 + 26.2
staining (> 1/0)

Ocular surface 79.5 +25.0
staining (> 3/< 3)

MMP-9 (+/-) 50.6 + 33.5

Tear Osm 50.8 + 31.2

(> 308/ < 308)

584 +26.0 0.233 51.3+288 55.1+273 0440 51.3 +28.8 56.3 +£26.0 0.299

51.7 £319 0330 5344273 51.2+297 0611 543 +259 50.6 +£30.5 0.384

42.0 +£31.2 0.170 53.4 +28.1 40.0 +27.8 0.146 53.5 +27.9 40.8 +29.0 0.164

48.7 +27.6 0.063 552 +30.0 47.2 +245 0.057 55.6+29.0 47.2 +25.6 0.050

532 +£292 0412 56.0+289 514 +282 0393 56.1 +28.0 51.7+281 0412

534 +£314 0.758 54.8 +26.2 534 +314 0.758 53.7+£26.0 51.4 +£30.2 0.598

52.6 £283 0.004 77.0+ 239 509 +28.0 0.004 79.1+21.6 51.1 +£27.6 0.003

59.7£273 0.119 504 +324 580 +272 0.185 49.8 +£33.1 583 +£262 0.142
43.8 +23.1 0413 38.8 +20.2 51.8+293 0.109 50.6 +30.5 40.7 £20.6 0.163

Values are presented as mean + standard deviation.
SANDE = symptom assessment in dry eye; EDE dominant = evaporative dry eye disease dominant; ADDE dominant = aqueous deficient dry
eye disease dominant; TBUT = tearfilm break-up time; MMP-9 = matrix metalloproteinase-9; Tear Osm = tear osmolarity.

*Independent 1-test.
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Table 3. Correlation analysis of SANDE with clinical factors

oA 5% o]}l ftHETh =2 SANDE H4E HlaL 7
Aol fo)4e HATHTBUT<4s/>5s: SANDE ¥, 7,
Z3 Ft H4=7.2 £ 29.0, 55.2 + 30.0, 55.6 + 29.0/48.7 =
27.6, 47.2 + 24.5, 47.2 & 25.6, p=0.063, 0.057, 0.050, Table 2).
I 9] A, A, AP WE, o e BE, 42
HHARE B oE AAF 2o dEEie aE b
SANDE 34=9] 2|3t o] 5 Ho|x| gkQIth(Zz} p>0.05,
Table 2).
4, HAMHTE SANDE F49
3 A 24 ARRES o, ==Yk AR SANDE

3(R=-0.136, -0.163, -0.151, p=0.038, 0.016, 0.02, Table 3)
FFEHFM A= SANDE W%, 2, £33 Hat ol
ol A o] Ao EATHR=0.111, 0.120, 0.110,
p=0.073, 0.058, 0.073, Table 3).

Fig. 12 w=WuoyAzte 12vpth, ohrd g
S 1o AR R U § 2} AlFke] SANDE &
o] gt M Aol & Hlwgh Aotk et ALk
1zt AR o 2 BRFE ), 2 Al 7+ SANDE

=
oiN X
o flo mot >

N

E

SANDE frequency SANDE severity SANDE total

R p-value* R p-value* R p-value*
Age (years) 0.006 0.466 0.010 0.446 0.008 0.456
Schirmer -0.051 0.252 -0.026 0.364 -0.044 0.283
TBUT -0.136 0.038 -0.163 0.016 -0.151 0.024
0SS 0.111 0.073 0.120 0.058 0.110 0.073
Tear Osm -0.067 0.308 -0.088 0.255 -0.088 0.257

SANDE = symptom assessment in dry eye; TBUT = tearfilm break-up time; OSS = ocular surface staining; Tear Osm = tear osmolarity.

.
Independent #-test.
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Figure 1. Difference of SANDE score with TBUT and OSS subgroups. SANDE = symptom assessment in dry eye; TBUT = tear-

film break-up time; OSS = ocular surface staining.
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Table 4. Comparison of dry eye signs between severe and no
symptom group

SANDE > 60 SANDE < 20 p—Value*
EDE/ADDE 54/23 21/4 0.388
Schirmer 93 +6.7 11.3 £ 6.5 0.180
TBUT 36 +1.3 42 + 1.3 0.035
0SS 0.8+ 1.0 04 +0.6 0.030
MMP-9 (+/-) 21/32 11/5 0.145
Tear Osm 297.8 £ 9.9 297.5 + 16.5 0.957

Values are presented as mean + standard deviation unless other-
wise indicated.

SANDE = symptom assessment in dry eye; EDE = evaporative
dry eye; ADDE = aqueous dry eye; TBUT = tearfilm break-up time;
OSS = ocular surface staining; MMP-9 = matrix metalloproteinase
9; Tear Osm = tear osmolarity.

“Independent r-test.

Table 5. Logistic regression of response fidelity in SANDE
questionnaire

OR (95% CI) p-value”
2.34 (1.17-4.69) 0.016
Sex (M/F) 0.75 (0.37-1.49) 0.409
Autoimmune disease (-/+) 0.81 (0.29-2.24) 0.680
Previous ocular surgery (-/+) 0.68 (0.26-1.78) 0.427
EDE/ADDE 1.19 (0.51-2.75) 0.691
EDE = evaporative dry eye; ADDE = aqueous dry eye.
*Chi-square test.

Age (years) (< 60 / > 60)
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