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Purpose: The purpose of this study was to investigate the effect of the increased usage time of video terminals, including
smartphones, on eye and mental health among university students in the situation of COVID-19. Methods: The subjects of
124 university students who responded to the online survey for two months from March 2021 were analyzed. The
questionnaire included general characteristics, usage time of video terminals, ocular symptoms with 12 items related to VDT
syndrome and the Korean version of the depression screening tool (PHQ-9). Eye symptoms were evaluated from 0 to 4
points in each item, and depression was evaluated on a 4-point scale to calculate a total score. According to the increased
usage time of the video terminal after COVID-19, it was classified into group 1 (no change), group 2 (1 to 2 hours), group
3 (3 to 4 hours), and group 4 (5 hours or more). Results: The average daily use of video terminals was 8.05+2.99 hours,
showing an increase of more than 5 hours per day in 19.4% of subjects after COVID-19. In eye symptoms, ‘the eye fatigue’
and ‘worsening of eyesight’ showed high scores of 1.84 points and 1.24 points, respectively. The total score for PHQ-9,
which is a measure of mental health, was 4.78+4.62 points, with 29.8% for mild, 7.8% for moderate depression, and 5.6%
for moderately severe depression. In the group with increased use of video terminals for more than 5 hours per day, the total
score of eye symptoms and depression was higher than that of the group less than 4 hours, and there was a statistically
significant relationship between the level of eye and depression. Conclusions: In the development of IT technology and the
pandemic of COVID-19 situation, the use of video terminals by university students has increased sharply, and symptoms of
eye and mental health have been felt according to the increased usage time. Through the results of this study, it was found
that preventive activities for physical and mental health management are urgently needed.
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Effect of Increased Use of Video Terminal on Eyes and Mental Health during COVID-19 Pandemic 115

Table 1. Subjects’ demographics and characteristics

(N=124)

Variables

N (%) or Mean+SD

Age (years)

20.9+1.5 (19-25)

Male 61 (49.2)
Sex
Female 63 (50.8)
Glasses 44 (35.5)
. . Contact Lenses 50 (40.3)
Vision correction
Both 4 (3.2
None 26 (21.0)
) Yes 4 (3.2)
Refractive surgery
No 120 (96.8)

Usage daily hour of VDT before COVID-19 (hour)

4.90+2.34 (1-15)

Usage daily hour of VDT during COVID-19 (hour)

8.05£2.99 (3-19)

Group 1 (No change) 13 (10.5)
o . ) Group 2 (1-2 hours) 40 (32.3)
Average daily increased usage time for VDT during COVID-19
Group 3 (3-4 hours) 47 (37.9)
Group 4 (=5 hours) 24 (19.4)
Experience of visiting an ophthalmologist or Korean optometrist for Yes 21 (16.9)
eye symptoms in the last 2 months No 103 (83.1)
VDT: visual digital terminal
Table 2. Score of each ocular symptom among college students in COVID-19 pandemic (N=124)
Ocular symptoms Mean score =1 point (%)
(1) Feelings of eyes fatigue 1.84+1.00 90.3
(2) Eyes strain 0.98+1.06 55.6
(3) Worsening of eyesight 1.24+1.18 64.5
(4) Tiresome eyes open 0.82+1.01 50.8
(5) Ocular pain 0.99+1.12 54.8
(6) Bloodshot eyes 0.65+0.97 36.3
(7) Itchy eyes 0.85+1.06 50.0
(8) Excessive tears 0.66+0.87 42.7
(9) Burning sensation of eyes 0.68+0.92 44.4
(10) Blurred vision 0.50+0.80 339
(11) Seems to fogginess 0.53+0.80 36.3
(12) Feeling of eyes fever 0.48+0.84 31.5

4.8% 1.6%

=0

= 1to 2 hours

\ 3 to 4 hours
32.3% S to 6 hours
‘ = 7 to 8 hours

37.9% u 2 9hours

Fig. 1. Percentage of average daily increased usage time for
visual display terminals during the COVID-19 pandemic.
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Table 3. Score of each depression symptom among college students in COVID-19 pandemic (N=124)
Depression symptoms Mean score > 1 point (%)
(1) Depressed mood 0.50+0.72 40.3
(2) Little interest 0.65+0.78 50.0
(3) Reduced/Increased sleep 1.09+1.06 62.1
(4) Reduced/Increased appetite 1.06+1.01 64.5
(5) Psychomotor retardation/agitation 0.64+0.87 435
(6) Feeling tired 0.33+0.58 27.4
(7) Guilty feeling 0.27+0.59 22.6
(8) Concentration problem 0.16+0.45 13.7
(9) Suicidal ideation 0.09+0.31 8.1
Total 4.78+4.62 -
8.00
7.00
P=0.030
6.00
= None 5.00
o o
= Mild 5 4.00
= Moderate @ 3.00 ® PHQ-9
Moderately severe 2.00
1.00
.00
Group 1 Group 2 Group 3 Group 4

Fig. 2. Percentage of participants with depression based on
PHQ-9 during the COVID-19 pandemic.
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Fig. 3. Scores of ocular symptoms among college students stratified by the increased VDT usage time during the COVID-19 pandemic.
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Table 4. The associations between ocular symptoms and depression among college students in COVID-19 pandemic
Ocular symptoms Relative Risk (95% CI) )4
(1) Feelings of eyes fatigue 0.12 - 0.996
(2) Eyes strain 1.81* (1.12-2.95) 0.016
(3) Worsening of eyesight 3.44%* (1.51-6.99) 0.001
(4) Tiresome eyes open 1.95%* (1.20-3.15) 0.007
(5) Ocular pain 2.14%* (1.27-3.58) 0.004
(6) Bloodshot eyes 1.42 (0.93-2.17) 0.108
(7) Ttchy eyes 1.25 (0.82-1.91) 0.293
(8) Excessive tears 1.72* (1.10-2.68) 0.017
(9) Burning sensation of eyes 1.53 (0.99-2.37) 0.053
(10) Blurred vision 1.56* (1.01-2.41) 0.044
(11) Seems to fogginess 1.29 (0.85-1.97) 0.237
(12) Feeling of eyes fever 1.45 (0.92-2.19) 0.112
CI: Confidence interval
*: p<0.05, **: p<0.01
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