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Purpose: This study analyzed the correlation between prolonged COVID-19-related factors and dry eyes and
developed a decision tree model that can identify the characteristics according to the grade of dry eyes. Methods: Dry
Eye Questionnaire-5 (DEQ-5) and the Ocular surface disease index (OSDI) questionnaire were used to assess the
subjective symptoms of adults in their 20s and 30s. An analysis of factors related to dry eyes due to prolonged COVID-
19 was conducted by a self-prepared questionnaire. Descriptive statistics, including frequency distributions, means, and
standard deviations, were used to analyze data; the Pearson correlation coefficient was used to identify the correlation
between the questionnaire answers. The relevance, priority, and reference point of answer variables according to the
OSDI grade were analyzed by the ordinal logistic regression and decision tree model. Results: The highest positive
correlation was found between “ocular fatigue score” and “ocular dryness score,” and one unit increase in “mask-

<

wearing time,

ocular fatigue score,” and “DEQ-5 score” significantly increased the probability of having a higher

OSDI grade. Based on the decision tree model, it was found that the OSDI grade was highly correlated in the order of
ocular dryness score, ocular fatigue score, DEQ-5 score, and mask-wearing time, and the related factors' reference value
could be set for each grade of dry eyes. Conclusions: Results from the questionnaire-based surveys on subjective
symptoms and related factors associated with prolonged COVID-19 could effectively predict the grading of dry eyes.
Therefore, if the reliability of the subjective symptoms-based questionnaire answers is secured, it can be used as a

reference value for predicting and diagnosing dry eyes.
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Table 1. Answers related to the subjects’ general charac-

teristics (N=190)
Characteristics Mean+SD Range
Age 22.742.8 18-33
BMI (kg/m?) 22.543.5 16.8-37.9
Sleeping hours 6.9+1.1 4-10
Mask wear (h) 8.4£3.1 2-18
Contact lens wear (h) (N=87) 9.7+2.3 3-16
Mobile devices use (h) 7.4+3.0 2-18
Ocular fatigue score 5.9+2.1 1-10
Ocular dryness score 5.0+2.2 0-9
Table 2. Percentage of subjects’ characteristics (N=190)
Characteristics Number (%)
Sex Male 103 (54.2)
Female 87 (45.8)
Smoking Yes 27 (14.2)
No 163 (85.8)
Contact lenses 87 (45.8)
Vision correction Glasses 45 (23.7)
None 58 (30.5)

ojAJo] 877 (45.8%)°1N oM, Hit AH-E 22.7+2.84013
o SHAES] Hit ADFAFBMIE 22.543.5 kg/m’=
o FEReH, Y B FHAIRES 6.9+1.1

5.0£224 0.8 Yeh AxgdHG= M=
=713 U5 € UATHTable 1). @A A 5
BAE 279 (14.2%), F71 FA/EA HlFAA SHA
1637 (85.8%) 0% AL, 5 2] SHAR= 106
74 (55.8%), BleTMIE 3] SHARE 848 (44.2%) %
Uehstth AlEago] dadh SHA = BT 1327(69.5%)
olar, 1 71H 87 (45.8%)°] TYHEAN=Z wAIIT}
3 GWsATH(Table 2).
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2 ‘Moderate(T5 = SHFAZY 9 &3t or, AlEstd
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Table 3. Score of OSDI and DEQ-5 questionnaires (N=190)

Characteristics Mean+SD  Range

OSDI 1
4 -

(Ocular symptoms) 102+6.3 0-29
OsDI 2

OSDI score (Visual function) 6.3+6.1 0-33
OSDI 3

(Environmental triggers) 10.0=7.0 0-40

Total 26.5+15.3 4-80

DEQ-5 score 8.4+3.8 1-19
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Table 4. Correlation within the answer variables (N=190)
Age (kBg I/\:gz) 1;211332; Masi‘h‘)‘“ear del\\//il(c:)fsﬂzse Sf:ﬁ:gg Sg'r’;flztsi‘s’e Slt{';ifgcltlleve OSDI  DEQ-5
(h) (h)
Age 1
BMI (kg/m?) 0.127 1
Contact lens wear (h) 0.236" 0.029 1
Mask wear (h) 0.097  -0.079 0.181 1
Mobile devices use (h) 0.080 0.084 0278  -0.026 1
Sleeping hours 0.058 -0.138 -0.001 -0.117 -0.037 1
Subjective dryness  0.101  —0.064 -0.026 0.128 0.026 -0.098 1
Subjective fatigue ~ 0.121  —-0.084 0.317" 0.126 0.190"  -0.143" 0.732™ 1
0OSDI 0.089 0.029 -0.017 0.206™ 0.063 —-0.120  0.443""  0.435™ 1
DEQ-5 -0.013  —0.041 -0.019 0.018 0.126 -0.182"  0.619" 0562 0.416™ 1

wokk

*: p-value<0.05, **: p-value<0.01, **: p-value<0.001

Qb FRE A5, AL vha HGARFS YRS
SAHoR ARSI B8 FAH 284 WY
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Frolgh iR =EHIIY olF MeEY adde A%

A ARE FFsHr] fsked KMO(Kaiser-Meyer-Olkin) 5
= A 2

dolroptt. AHo g, Y vpz FEAITo] 1A]7E
<7t wl OSDI 77} 9] ®Fell &3t b Azt
o] A Fo 7 BHHE 21 SFLS (.114EXP(0.114)=

L12dhE FAXSE FosH F7Hs & F AT
(p=0.012). 3HA AZHH <k 2% F47F 14 S7H
2 o OSDIFSG7} 49 Mol £ & T3 0.210
(EXP(0.210)=1.238))= FAZ 2 f-2JtA YEl o™
v(p=0.036), DEQ-5 A7} 14 =7} u} OSDI A7}

49 7

435} 352 0.102(EXP(0.102)=1.11")H)E &

AF o2 o3 Z7Hp=0.030)Z JERNATHTable 5). &
4] A3Z A TPL(The parallel line’s value)2 0.279%
o)k 14 ARgS olulshs TPL>0.058 UEloH,
Nagelkerek R2gk0] 0.2590]0 082 25.9%1HF9] Ar g
S 7K Zlog dgd & gllth
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Table 5. Ordinal logistic regression between related factors and OSDI grade (N=190)
Independent variables Un:(i’?gjirszed S.E. p-value 95% CI
Mask wear (h) 0.114 0.046 0.012 [0.025, 0.203]
Contact lens wear (h) —-0.096 0.080 0.233 [<0.253, 0.062]
Ocular fatigue score 0.210 0.100 0.036 [0.014, 0.406]
Answers Ocular dryness score 0.103 0.099 0.298 [-0.09, 0.297]
variables DEQ-5 score 0.102 0.047 0.030° [0.010, 0.193]
Contact lenses 1.267 0.827 0.126 [-0.350, 2.889]
Vision correction Eye glasses 0.114 0.368 0.756 [-0.608, 0.836]
None 0*

% The current parameter is set to 0 by its redundant
The parallel line’s value: 0.279, Nagelkerke R2: 0.259
*: p-value<0.05
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1| Category 9 nfi
----- ) mi000 188 32f
| ® 1000 1 Normal m2000 247 a7
1 w2000 ' Mild H
123000 | Moderate 323000 285 56
"'m 4000 | Severe (ma4000 289 55
(| i sum 1000 190
Ocular
dryness
<3.00 >3.00
1 |
Node 1 Node 2
Category % n Category % n
1000 311 19 1000 101 13
W2000 426 26 H2000 163 21
3000 164 10 3000 357 46
4000 98 6 W4000 380 49
sum 321 61 SUM 679 129
o T | = T =
cular DEQ-5
fatigue Q
[ |
<5.00 >5.00 <10.50 >10.50
| | | |
Node 3 Node 4 Node 5 Node 6
Category o n Category o n Category % n Category % n
1000 362 17 W1000 143 2 1000 139 11| [M1000 40 2
W2000 468 22 2000 286 4 ®2000 190 15| |™2000 120 6
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Oalxlar = B l E
: fatigue DEQ-5 Mask wear
[ ]
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Fig. 1. Decision tree for dry eyes.
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