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Purpose: This study investigated associations between digital working posture, viewing habits, and visual discomfort
among university students and identified factors associated with overall visual discomfort and specific visual symptoms.
Methods: A self-administered questionnaire survey was conducted among 170 university students. The questionnaire
assessed general characteristics, digital device use duration, digital working posture and viewing habits, and visual
discomfort. Data were analyzed using correlation analysis, multiple regression analysis, and binary logistic regression.
Results: Eye fatigue and dry eye sensation were the most prevalent symptoms. Visual discomfort was positively associated
with smartphone use duration. Multiple regression analysis identified sex and smartphone use duration as significant factors
associated with visual discomfort. Symptom-specific analyses showed that female sex and night mode use were significantly
associated with selected visual symptoms. Conclusions: Visual discomfort among university students was associated with
smartphone use duration and was more pronounced among female students and those with longer smartphone use. Although
digital working posture and viewing habits were not independently associated with overall visual discomfort, female sex and
night mode use showed selective associations with specific visual symptoms. Management of visual discomfort among
university students should consider digital device use duration, sex-related characteristics, and symptom-specific patterns.
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Table 1. General characteristics of the participants (N=170)
Variables N (%)

Male 67 (39.4)

Gender
Female 103 (60.6)
I 40 (23.5)
2ond 54 (31.8)

Grade
3¢ 53 (31.2)
4th 23 (13.5)
Glasses 57 (33.5)
Contact lens 48 (28.2)

Visual correction :

status Refractive surgery 31 (18.2)
Need correction but not corrected 13 (7.6)
No correction needed 21 (12.4)
Smartphone 156 (91.8)
Primary digital Laptop 4 (24
device Tablet 2 (12)
Desktop 8 4.7)
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Table 2. Digital device use duration and viewing behavior

characteristics

Variables Mean+SD

Weekday smartphone usage time (hr) 6.44+2.44
Weekend smartphone usage time (hr) 7.85+2.96
Weekday PC/tablet usage time (hr) 3.25+2.08
Weekend PC/tablet usage time (hr) 3.5542.59
Smartphone viewing distance (cm) 27.07+£10.28
PC/tablet viewing distance (cm) 41.10£15.69

SD=standard deviation

Table 3. Visual discomfort scores of the participants

Symptom

+
Mean=SD prevalencen (%)

Variables

Eye fatigue 1.43+0.82 147 (86.5)

1.24+0.91 143 (84.1)

Dry eye sensation

Blurred vision during near work  0.86+0.81 98 (57.6)
Blurred vision z_lfter shifting gaze to 0.67:078 87 (51.2)
distance

Slow focus shifting 0.72+0.75 69 (40.6)
Headache 0.61+0.79 83 (48.8)
Difficulty maintaining concentration 1.09+0.89 115 (67.6)
Glare sensitivity 1.03£0.84 85 (50.0)

Total score 7.46+4.59 -

SD=standard deviation; Symptom prevalence: participants with
scores =1
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Table 4. Differences in visual discomfort according to the participants’ general characteristics

Visual discomfort score

Variables N (%) (MeanSD) t/F p
Male 67 (39.4) 6.10+4.50
Gender -3.18 0.002
Female 103 (60.6) 8.34+4.45
Ist 40 (23.5) 5.80+4.07
2nd 54 (31.8) 8.00+4.56
Grade 3.16 0.026
3rd 53 (31.2) 8.47+4.77
4th 23 (13.5) 6.74+4.14
Glasses 57 (33.5) 6.67+4.54
. ' Contact lens 48 (28.2) 8.77+4.26
V‘Sualst‘:t’l‘;““"“ Refractive surgery 31 (18.2) 8.29+4.78 341 0.010
Need correction but not corrected 13 (7.6) 8.08+3.88
No correction needed 21 (12.4) 5.00+4.55
Smartphone 156 (91.8) 7.56+4.68
Primary digital Laptop 4 (24 7.5043.32
dgiceg Tablet 2 (12) 6.00+2.83 0.46 0.710
Desktop 8 4.7 5.75+3.65
Table 5. Correlation matrix for digital working posture, viewing habits, and visual discomfort
Variables 1 2 4 5 6 7 8 9
1. Visual discomfort 1
2. Weekday smartphone usage time 0.20" 1
3. Weekend smartphone usage time 0.17" 0.76"
4. Smartphone viewing distance -0.09 —-0.09 -0.06 1
5. PC/tablet viewing distance 0.02  -0.09 0.02 0.67" 1
6. Lying posture smartphone use 0.09 020" 021" -0.13  —0.01 1
7. Screen brightness 0.04 0.13 021" -0.08 0.01 0.03 1
8. Night mode use 0.02 0.03 0.01 -0.07 —-0.08 0.08 -0.11 1
9. Rest frequency -0.13 0.04 —-0.04 0.01 -0.13 -0.21"  0.03 0.03 1

'<0.050, “"p<0.010
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Table 6. Multiple regression analysis of factors associated with visual discomfort

Variables B SE B t P
Sex (female) 2.01 0.71 0.21 2.82 0.005
Grade 0.54 0.36 0.12 1.50 0.135
Visual correction status -0.19 0.25 —-0.06 —0.75 0.457
Average smartphone usage time 0.41 0.14 0.22 2.85 0.005
Smartphone viewing distance —-0.02 0.04 —-0.04 -0.52 0.605
Lying posture smartphone use -0.16 0.38 —-0.03 -0.43 0.667
Screen brightness —-0.09 0.14 -0.05 -0.62 0.537
Night mode use 0.16 0.23 0.05 0.67 0.505
Rest frequency -0.64 0.41 -0.12 -1.54 0.125

Adjusted R*=0.09, F=2.81, p=0.004

p=standardized regression coefficient; SE=standard error
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Table 7. Binary logistic regression analysis of factors asso-ciated with specific visual symptoms

£ A W

AN & gk

Symptom Significant variable OR (95% CI) p
Eye fatigue Female 3.17 (1.11-9.08) 0.031
Dry eye sensation Female 3.36 (1.28-8.80) 0.014
Blurred vision after shifting gaze Female 2.04 (1.04-4.03) 0.039
Headache Female 2.87 (1.43-5.77) 0.003
Difficulty maintaining concentration Female 2.43 (1.17-5.03) 0.017
Glare sensitivity Night mode use 1.27 (1.02-1.60) 0.037

OR=0dds ratio; Cl=confidence interval
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