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ABSTRACT

Background: Prolonged use of visual display terminal (VDT) can cause eyestrain, dry eyes,
blurred vision, double vision, headache and musculoskeletal symptoms (neck, shoulder,
and wrist pain). VDT working hours among workers have greatly increased during the
coronavirus disease 2019 (COVID-19) pandemic. Therefore, this study aimed to investigate
the relationship between VDT working hours and headache/eyestrain in wage workers using
data from the sixth Korean Working Conditions Survey (KWCS) (2020-2021) conducted
during the COVID-19 pandemic.

Methods: We analyzed the sixth KWCS data of 28,442 wage workers aged 15 years or older.
The headache/eyestrain that occurred in the last year was assessed. The VDT work group
included workers who use VDT always, almost always, and three-fourth of the working
hours, while the non-VDT work group included workers who use VDT half of the working
hours, one-fourth of the working hours, almost never, and never. To analyze the relationship
between VDT working hours and headache/eyestrain, the odds ratios (ORs) and 95%
confidence interval (CI) were calculated using logistic regression analysis.

Results: Among the non-VDT work group, 14.4% workers experienced headache/eyestrain,
whereas 27.5% workers of the VDT work group experienced these symptoms. For headache/
eyestrain, the VDT work group showed adjusted OR 0f1.94 (95% CI: 1.80-2.09), compared
with the non-VDT work group, and the group that always used VDT showed adjusted OR of
2.54 (95% CI: 2.26-2.86), compared with the group that never used VDT.

Conclusions: This study suggests that during the COVID-19 pandemic, as VDT working hours
increased, the risk of headache/eyestrain increased for Korean wage workers.

Keywords: VDT; Headache; Eyestrain; Korean Working Conditions Survey (KWCS); COVID-19

BACKGROUND

Avisual display terminal (VDT) is a screening device that displays various data using a
cathode ray tube, liquid crystal display, or gas plasma.' It includes computer, tablets,
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e-readers, smartphones, and other electronic gadget.? Prolonged use of VDT can cause
ocular symptoms (eyestrain, dry eyes, blurred vision, and double vision), headache, and
musculoskeletal symptoms (neck, shoulder, and wrist pain).>®

The coronavirus disease 2019 (COVID-19), first reported in December 2019, led to an increase
in the rates of non-contact work and work from home. Consequently, the VDT working hours
among workers greatly increased during the COVID-19 pandemic.®” The lockdown forced
most people to continue using the internet and internet-based services to communicate

and interact and work from home.® A comparison between the first (2006) and sixth Korean
Working Conditions Survey (KWCS) (2020-2021) revealed that the proportion of workers
who always used VDT throughout their working hours increased from 7.9% to 14.7%.
Additionally, the proportion of workers reporting headache/eyestrain was 13.4% in 2006 and
19.0% during 2020-2021.

Previous studies examining the association between VDT working hours and headache/
eyestrain have mainly been conducted with adolescents or information technology (IT)
workers, whereas studies targeting the general workforce are limited. Moreover, it is necessary
to investigate the scale of the health problems that occurred during the COVID-19 pandemic.

To date, few studies have evaluated the risk of headache/eyestrain with respect to VDT
working hours during the COVID-19 pandemic. Therefore, this study aimed to investigate the
relationship between VDT working hours and headache/eyestrain in wage workers using data
from the sixth KWCS (2020-2021) conducted during the COVID-19 pandemic.

METHODS

Data sources and study population

We analyzed data from the sixth KWCS conducted between 2020 and 2021 by the Occupational
Safety and Health Research Institute. The KWCS is a large-scale national survey that has

been conducted since 2006 to investigate occupational and environmental risk factors, and
provide preliminary data for improving working conditions.’ The sixth KWCS included 50,538
employees aged > 15 years, comprising 12,703 self-employed owners without employees, 3,167
self-employed/business owners with employees, 1,605 unpaid family member workers, and
5,161 workers with missing values or incomplete responses who were excluded. Finally, a total
of 28,442 wage workers were included as participants in this study (Fig. 1).

Measurements

Headache/Eyestrain

The headache/eyestrain that occurred in the last year (or from the time when main work was
initiated if one had worked for less than 1 year) was assessed. In the KWCS, questions about
headache and eyestrain were designed as one item instead of individually.'

Daily VDT working hours

In the sixth KWCS, the participants were divided into 7 groups based on working hours spent
using VDT (always, almost always, three-fourth of the working hours, half of the working
hours, one-fourth of the working hours, almost never, and never). We categorized the always,
almost always, and three-fourth of the working hours groups as the VDT work group and the
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6th KWCS
(n =50,538)

Self-employed without employees (n = 12,703)
Self-employed/business owners with employees (n = 3,167)
Unpaid family workers (n =1,605)

Y
Wage workers
(n=33,603)

—+ Missing values or incomplete responses (n = 5,161)

Study subjects (n = 28,442)
(male 13,417 and female 15,025)

Fig. 1. Flow chart of the selection of study participants.
KWCS: Korean Working Conditions Survey.

half of the working hours, one-fourth of the working hours, almost never, and never groups
as the non-VDT work group.

Sociodemographic characteristics

Sociodemographic characteristics included age (15-29, 30-39, 40-49, 50-59, and > 60 years),
sex, monthly income (< 2.00, 2.00-2.99, 3.00-3.99, and > 4.00 million Won), and education
level (elementary school, middle school, high school, and college).

Occupational characteristics

Occupational characteristics included weekly total working hours (< 40 hours or > 40 hours
aweek), working duration (< 5 years, 5-9 years, or > 10 years), employee type (permanent or
temporary), number of employees (< 50, 50-299, or > 300), autonomy at work, night work,
job stress (never, not so much, sometimes, mostly, or always), and use of communication
device in free time in the past month (never, rarely, several times a month, several times a
week, or every day), vibration, noise, high temperature, fume, inhalation of organic solvent
vapors, secondhand smoking, painful posture, repetitive motion, sleep problem (no or
yes) and occupational classification (white, pink or blue collar). In the questionnaire of the
sixth KWCS, communication devices were e-mail, telephone and video conferencing, text
messages, social media, and other applications (apps). This also included VDTs such as
mobile phones, tablets, and computers.

Statistical analysis

Data related to the sociodemographic and occupational characteristics and headache/
eyestrain, were collected. Chi-square and t-tests were conducted to analyze the distribution
and mean of independent variables. Odds ratios (ORs) and 95% confidence intervals (CIs) for
headache/eyestrain by VDT working hours were calculated using logistic regression analysis
after adjusting sociodemographic and occupational characteristics. All statistical analyses
were performed using SPSS 28.0 (IBM Inc., Armonk, NY, USA).

Ethics statement

This study’s protocol was reviewed and approved by the Institutional Review Board (IRB) of
Soonchunhyang University Gumi Hospital (IRB No. 2022-12). Informed consent was obtained
from all participants when they were enrolled.
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RESULTS

Proportions of workers who always used VDT and experienced headache/
eyestrain in the KWCS

In the KWCS questionnaire contents, participants were divided into 7 groups based on
working hours spent using VDT (always, almost always, three-fourth of the working hours,
half of the working hours, one-fourth of the working hours, almost never, and never). Among
these groups, the proportions of workers who always used VDT were 7.9%, 9.7%, 8.5%, 9.3%,
14.2%, and 14.7% in the first (20006), second (2010), third (2011), fourth (2014), fifth (2017),
and sixth (2020—2021) KWCSs, respectively, showing a gradual increase. The proportion of
workers who experienced headache/eye strain was 13.4% in the first (2006) KWCS and 19.0%
in the sixth (2020-2021) KWCS (Fig. 2).

Proportions of headache/eyestrain by sociodemographic and occupational
characteristics

Among the 28,442 workers included in the final analysis, 5,419 (19.1%) experienced
headache/eyestrain, whereas 23,023 (80.9%) did not experience the symptoms. Most workers
who experienced headache/eyestrain were aged 40-49 years old (22.2%), and a higher
proportion of women (19.8%) than men (18.2%) experienced symptoms. Most workers
(25.3%) who experienced symptoms were in the highest income group (> 4.00 million Won),
while the lowest proportion (14.9%) of those who experienced symptoms was in the lowest
income group (< 2.00 million Won). Additionally, 17.2% and 22.1% of workers who were in
the elementary school and college groups, respectively experienced symptoms. Among those
who worked < 40 hours weekly, 18.5% experienced headache/eyestrain, while 20.5% of those
who worked > 40 hours weekly experienced symptoms. Among those who had been working
for no more than 1 year, 15.1% experienced headache/eyestrain, while 23.7% of those who
had been working for > 10 years experienced symptoms. Among permanent and temporary
employees, 20.6% and 13.4% employees, respectively experienced symptoms. Most workers
(26.0%) who were in the company with the largest number of employees (> 300) experienced
symptoms, whereas the lowest proportion (16.5%) of those who were in the company with
the smallest number of employees (< 50) experienced symptoms. Among workers who had
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Fig. 2. Proportions of workers who always used VDT and experienced headache/eyestrain in the Korean Working
Conditions Survey.
VDT: visual display terminal.
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Table 1. Proportions of headache/eyestrain by sociodemographic and occupational characteristics

autonomy at work, 21.8% experienced symptoms, whereas 18.7% of workers who did not
have autonomy at work experienced symptoms. Among workers who worked night shifts,
18.4% experienced headache/eyestrain, whereas 27.2% of workers who did not work at night
experienced symptoms. Among workers who always had work-related stress experienced
symptoms, 40.2% experienced symptoms, whereas 12.6% of workers who never had work-
related stress experienced headache/eyestrain. Among the group that used communication
devices several times a month in their free time, 26.8% experienced headache/eyestrain.
Among workers who exposed vibration, noise, high temperature, fume, organic solvent,
secondhand smoking, painful posture repetitive motion, sleep problem experienced
symptoms (22.6%, 27.3%, 24.0%, 26.3%, 31.2%, 44.3%, 26.5%, 21.9%, 39.5%), respectively.
And white collar workers were more experienced symptoms (24.6%) than pink collar (13.2%)
and blue collar (15.8%) (Table 1).

Variables Headache/Eyestrain Total (n = 28,442) p-value
Yes (n = 5,419) No (n = 23,023)

Age (years) 47.33+13.01 47.47 £ 14.46 47.44 £ 14.20 0.504*
15-29 407 (13.0) 2,712 (87.0) 3,119 (100.0) <0.001°
30-39 1,219 (20.4) 4,771 (90.0) 5,990 (100.0)

40-49 1,535 (22.9) 5,386 (78.0) 6,921 (100.0)
50-59 1,315 (19.7) 5,350 (80.0) 6,665 (100.0)
> 60 943 (16.4) 4,804 (84.0) 5,747 (100.0)

Sex <0.001
Male 2,441 (18.2) 10,976 (82.0) 13,417 (100.0)

Female 2,978 (19.8) 12,047 (80.0) 15,025 (100.0)

Monthly income (million Won) <0.001
<2.00 1,365 (14.9) 7,787 (85.0) 9,152 (100.0)
2.00-2.99 1,859 (19.3) 7,789 (81.0) 9,648 (100.0)
3.00-3.99 1,190 (21.0) 4,484 (79.0) 5,674 (100.0)
> 4.00 1,005 (25.3) 2,963 (75.0) 3,968 (100.0)

Education <0.001
Elementary 276 (17.2) 1,330 (83.0) 1,606 (100.0)

Middle 296 (13.9) 1,403 (86.0) 1,629 (100.0)
High 1,518 (15.4) 8,328 (85.0) 9,846 (100.0)
College 3,399 (22.1) 19,962 (78.0) 15,361 (100.0)

Weekly total working hours 40.27 + 10.89 38.49+12.26 38.83 +12.03 <0.001
<40 3,765 (18.5) 16,606 (82.0) 20,371 (100.0) <0.001
> 40 1,654 (20.5) 6,417 (80.0) 8,071 (100.0)

Working duration (years) <0.001
<5 9,573 (16.5) 13,053 (84.0) 15,626 (100.0)

5-9 1,233 (20.5) 4,790 (80.0) 6,023 (100.0)
>10 1,613 (23.7) 5,180 (86.0) 6,793 (100.0)

Employee type <0.001
Permanent 4,583 (20.6) 17,623 (79.0) 292,206 (100.0)

Temporary 836 (13.4) 5,400 (87.0) 6,236 (100.0)

Number of employees <0.001
<50 3,212 (16.5) 16,213 (84.0) 19,425 (100.0)

50-299 1,103 (23.1) 3,671 (77.0) 4,774 (100.0)
> 300 1,104 (26.0) 3,139 (74.0) 4,943 (100.0)

Autonomy at work <0.001
No 4,747 (18.7) 20,612 (81.0) 95,359 (100.0)

Yes 672 (21.8) 2,411 (78.0) 3,083 (100.0)

Night work <0.001
No 4,807 (18.4) 21,381 (82.0) 26,188 (100.0)

Yes 612 (27.2) 1,642 (73.0) 2,954 (100.0)

https://acemj.org
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Table 1. (Continued) Proportions of headache/eyestrain by sociodemographic and occupational characteristics

Variables Headache/Eyestrain Total (n = 28,442) p-value
Yes (n = 5,419) No (n = 23,023)

Job stress <0.001
Never 173 (12.6) 1,204 (87.0) 1,377 (100.0)
Not so much 640 (11.9) 4,739 (88.0) 5,379 (100.0)
Sometimes 2,358 (17.8) 10,865 (82.0) 13,223 (100.0)
Mostly 1,669 (23.8) 5,352 (76.0) 7,021 (100.0)
Always 579 (40.2) 863 (60.0) 1,442 (100.0)

Use of communication device in free time <0.001
Never 1,904 (14.6) 11,149 (85.0) 13,050 (100.0)
Rarely 1,496 (22.0) 5,292 (78.0) 6,788 (100.0)
Several times a month 400 (26.8) 1,091 (73.0) 1,491 (100.0)
Several times a week 556(22.1) 1,963 (78.0) 2,519 (100.0)
Every day 1,063 (23.1) 3,531 (77.0) 4,594 (100.0)

Vibration <0.001
No 4,901 (18.7) 21,247 (81.3) 96,148 (100.0)
Yes 518 (22.6) 1,776 (77.4) 2,294 (100.0)

Noise <0.001
No 5,064 (18.7) 29,080 (81.3) 97,144 (100.0)
Yes 355 (27.3) 943 (72.7) 1,298 (100.0)

High temperature <0.001
No 5,192 (18.9) 29,306 (81.1) 27,498 (100.0)
Yes 297 (24.0) 717 (76.0) 944 (100.0)

Fume <0.001
No 5,049 (18.7) 21,984 (81.3) 27,033 (100.0)
Yes 370 (26.3) 1,039 (73.7) 23,023 (100.0)

Inhalation of organic solvent vapors <0.001
No 5,303 (18.9) 29,767 (81.1) 28,070 (100.0)
Yes 116 (31.2) 256 (68.8) 372 (100.0)

Secondhand smoking <0.001
No 5,337 (18.9) 29,920 (81.1) 28,257 (100.0)
Yes 82 (44.3) 103 (55.7) 185 (100.0)

Painful posture <0.001
No 4,368 (17.8) 20,104 (82.2) 94,472 (100.0)
Yes 1,051 (26.5) 2,919 (73.5) 3,970 (100.0)

Repetitive motion <0.001
No 3,028 (17.3) 14,504 (82.7) 17,532 (100.0)
Yes 2,391 (21.9) 8,517 (78.1) 10,910 (100.0)

Sleep problem <0.001
No 4,997 (16.6) 21,201 (83.4) 95,4928 (100.0)
Yes 1,192 (39.5) 1,822 (60.5) 3,014 (100.0)

Occupational classification <0.001
White collar 3,076 (24.6) 9,441 (75.4) 12,517 (100.0)
Pink collar 879 (13.2) 5,750 (86.8) 6,626 (100.0)
Blue collar 1,467 (15.8) 7,832 (84.2) 9,299 (100.0)

Data were presented as mean + standard deviation or number (%o).
*The p-value calculated by t-test; "The p-value calculated by y* test.

Headache/eyestrain proportions by weekly total working hours and daily
VDT working hours

Among the non-VDT work group, 14.4% experienced headache/eyestrain, whereas 27.5%

of the VDT work group experienced the symptoms. Among those who worked > 40 hours
weekly, the proportions of headache/eyestrain in the VDT and non-VDT work groups were
30.9% and 16.1%, respectively. Among those who worked < 40 hours weekly, the proportions
were 26.5% and 13.6%, respectively. Regarding daily VDT working hours, the proportion of
headache/eyestrains were 14.1%, 14.9%, 16.8%, 19.7%, 26.7%, and 30.5% in workers who
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Table 2. Associations between headache/eyestrain and weekly total working hours, daily VDT working hours

Variables Headache/Eyestrain Total (n = 28,442) p-value?
Yes (n = 5,419) No (n = 23,023)
VDT work <0.001
Non-VDT work group 2,637 (14.4) 15,703 (85.6) 18,340 (100.0)
VDT work group 2,787 (27.5) 7,320 (72.5) 10,102 (100.0)
Weekly total working hour
Non-VDT work group <0.001
<40 1,728 (13.6) 10,949 (86.4) 12,677 (100.0)
> 40 909 (16.1) 4,754 (83.9) 5,663 (100.0)
VDT work group <0.001
<40 92,037 (26.5) 5,657 (73.5) 7,694 (100.0)
> 40 745 (30.9) 1,663 (69.1) 2,408 (100.0)
Daily VDT working hour <0.001
Never 1,218 (14.1) 7,416 (85.9) 8,634 (100.0)
Almost never 629 (13.4) 4,049 (86.6) 4,678 (100.0)
One-fourth of the working hours 440 (14.9) 2,505 (85.1) 2,945 (100.0)
Half of the working hours 350(16.8) 1,733 (83.2) 2,083 (100.0)
Three-fourth of the working hours 344 (19.7) 1,398 (80.3) 1,742 (100.0)
Almost always 783 (26.7) 2,151 (73.3) 2,934 (100.0)
Always 1,655 (30.5) 3,771 (69.5) 5,426 (100.0)

VDT: visual display terminal.
*The p-value calculated by y* test.

https://acemj.org

had never used VDT, used VDT for one-fourth, half, and three-fourth of their working hours,
almost always used VDT, and always used VDT, respectively (Table 2).

ORs with 95% Cls for headache/eyestrain

The VDT work group showed adjusted OR 0f1.94 (95% CI: 1.80-2.09) for headache/eyestrain,
compared with the non-VDT work group. The group that always used VDT showed adjusted
OR 0f2.54 (95% CI: 2.26-2.806), compared with the group that never used VDT (Table 3). The
group that always used VDT showed adjusted ORs 0f 2.52 (95% CI: 2.17-2.92) and 2.63 (95%
CI: 2.14-3.24) for headache/eyestrain, compared to the group that never used VDT in the < 40
hours weekly and > 40 hours weekly groups, respectively (Table 4).

Table 3. Adjusted ORs and 95% Cls for headache/eyestrain according to VDT work and daily VDT working hours

Category OR (95% CI)
Crude Model 1 Model 2
VDT work
Non-VDT work group 1.00 1.00 1.00
VDT work group 2.38(2.25-2.51)  2.56(2.41-2.71)  1.94 (1.80-2.09)
Daily VDT working hours
Never 1.00 1.00 1.00

Almost never

One-fourth of the working hours
Half of the working hours
Three-fourth of the working hours
Almost always

Always

1.03 (0.93-1.14)
1.30 (1.17-1.49)
1.22 (1.08-1.38)
1.80 (1.59-2.03)
2.35(2.13-2.58)
3.01 (2.78-3.26)

1.10 (1.00-1.21)
1.46 (1.31-1.63)
1.39 (1.23-1.57)
2.06 (1.82-2.33)
2.70 (2.44-2.98)
3.52(3.23-3.84)

1.07 (0.96-1.19)
1.25 (1.10-1.42)
1.20 (1.03-1.38)
1.64 (1.41-1.90)
2.13 (1.87-2.41)
2.54 (2.26-2.86)

Model 1: adjusted for age and sex.

Model 2: adjusted for age, sex, monthly income, education, weekly total working hours, working duration,

employee type, number of employees, autonomy at work, night work, job stress, use of communication device in
free time, vibration, noise, high temperature, fume, inhalation of organic solvent vapors, secondhand smoking,
painful posture, repetitive motion, sleep problem and occupational classification.

VDT: visual display terminal; OR: odds ratio; Cl: confidence interval.
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Table 4. Adjusted ORs and 95% Cls for headache/eyestrain by daily VDT working hours and weekly working hours

Daily VDT working hours

OR (95% CI)

Weekly total working hours < 40

Weekly total working hours > 40

Crude

Model 1

Model 2

Crude

Model 1

Model 2

Never
Almost never

One-fourth of the working hours
Half of the working hours
Three-fourth of the working hours

Almost always
Always

1.00
0.99 (0.87-1.12)
1.23 (1.08-1.41)
1.39 (1.21-1.60)
2.02 (1.76-2.33)
2.41 (2.15-2.70)
3.07 (2.79-3.39)

1.00
1.08 (0.95-1.22)
1.44 (1.27-1.65)
1.65 (1.43-1.90)
2.42 (2.10-2.80)
2.91 (2.58-3.28)
3.77 (3.39-4.19)

1.00
0.99 (0.87-1.14)
1.11(0.95-1.31)
1.29 (1.08-1.54)
1.77 (1.48-2.11)
2.07 (1.77-2.42)
2.52(2.17-2.92)

1.00
1.07 (0.91-1.25)
1.38 (1.16-1.65)
0.88 (0.69-1.12)
1.34(1.05-1.71)
2.36 (1.97-2.82)
3.13(2.69-3.63)

1.00
1.10 (0.94-1.30)
1.49 (1.25-1.78)
0.96 (0.75-1.24)
1.46 (1.14-1.87)
2.57 (2.14-3.09)
3.50 (3.00-4.10)

1.00
1.22 (1.02-1.45)
1.55 (1.26-1.90)
0.93 (0.70-1.23)
1.20 (0.90-1.60)
2.97 (1.81-2.85)
2.63 (2.14-3.24)

Model 1: adjusted for age and sex.

Model 2: adjusted for age, sex, monthly income, education, working duration, employee type, number of employees, autonomy at work, night work, job stress,
use of communication device in free time and vibration, noise, high temperature, fume, inhalation of organic solvent vapors, secondhand smoking, painful
posture, repetitive motion, sleep problem and occupational classification.

VDT: visual display terminal; OR: odds ratio; Cl: confidence interval.

DISCUSSION

The first case of COVID-19 was reported in December 2019; thereafter, the virus spread
globally. The duration of daily VDT use by the general population increased by approximately
2.4 hours during the COVID-19 pandemic." In a study of 435 participants, VDT use increased
during lockdown in 387 (89%) participants.? The frequency and severity of dry eyes and
headaches also increased.”® Moreover, VDT working hours among wage workers greatly
increased compared to before the pandemic, resulting in an increase in the number of wage
workers who experienced eyestrain.”® In this study, 14.4% of the non-VDT work group
experienced headache/eyestrain, whereas 27.5% of the VDT work group experienced the
symptoms. The risk of headache/eyestrain in the group who always used VDT was 2.21 times
higher than that in the group who never used VDT. As the daily VDT working hours increased,
the risk of headache/eyestrain also increased.

A previous study that assessed 2,216 IT staff reported that the risk of tension-type headaches
in the group who used VDT for at least 8 hours was 1.63 times higher than that in the group
who used VDT for < 8 hours.! Vertical head movements, hyperextension, and repeated
rotation of the neck during VDT work sessions can cause headache through neck muscle
contraction and strain.”? In studies that examined 954 adolescents, the risk of migraine in
those who used VDT for at least 4 hours was 2.03 times higher than that in those who used
VDT for < 4 hours.?? Migraine is attributable to the activation of the cerebrovascular system,
trigeminal nerve, and central nervous system.? Bright light from VDT can cause headaches
and migraine by activating the trigeminal nerve, including the trigeminal ganglion and
nucleus, ventral posteromedial nucleus, thalamus, anterior cingulate, and visual cortices.*?*
This study analyzed headache and eyestrain as one item; hence, it is challenging to objectively
compare figures with those in previous studies. However, the increase in headache/eyestrain
with increase in VDT use corresponds to findings reported in previous studies.

Eyestrain is also known as asthenopia,®** and it can be classified into 2 types. The first is
based on external symptoms related to dry eyes, including burning, irritation, tearing, and
dryness.” In a Japanese study that included 102,582 participants aged between 40 and 74
years, the risk of dry eyes in participants who used VDT for at least 5 hours a day increased by
1.58 and 1.56 times in men and women, respectively, compared with that in those who used
VDT for less than 1 hour.” Another study that included 4,393 Japanese young and middle-
aged office workers reported that the risk of dry eyes in the group that used VDT daily for > 4
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hours was 1.68 times higher than that in the group that used VDT daily for < 2 hours.? Using
VDT remarkably reduces blink rates, thereby reducing tear supplement time and increasing
tear evaporation rate. This causes external symptoms of eyestrain, such as dry eyes, foreign
body sensation, and itchiness.?

The second is based on internal symptoms including tension behind the eyes, eye pain,
blurred vision, and double vision.” During VDT work, workers’ eyes continuously move and
try to repeatedly focus on the blurred pixel on the screen. This process causes eye tension and
tired eyes, resulting in impairment of control function, convergence and internal symptoms
of eyestrain.’** Furthermore, headache is associated with eyestrain and can further aggravate
the symptoms.*»* Based on the results of this study, we deduce that headache/eyestrain is
caused by reduced blink rates, tension of eye muscles, irritation by light, and continuously
repeated movement of the head and neck during VDT work.>%

Unlike previous studies, this study classified working hours into daily VDT working hours and
weekly total working hours to investigate the risk of headache/eyestrain.**"* In a study that
investigated 721 wage workers, the ORs for severe or disabling headache among individuals
working > 55 hours a week, compared with those working between 35 and 45 hours a week,
were 1.38 and 1.63, respectively.® In other words, the longer the weekly total working hours,
the higher the risk of headaches due to repetitive contraction of the neck and shoulders.*
However, unlike previous studies, this study showed that the ORs for headache/eyestrain
increased as daily VDT working hours increased, regardless of weekly total working hours.*#
We conclude that headache/eyestrain is associated more with daily rather than with weekly
total VDT working hours.

This study has a few limitations. First, we were unable to demonstrate a direct causal
relationship between VDT work and headache/eyestrain, because this was a cross-sectional
study that used the KWCS data. Second, since this study used a self-reported questionnaire
survey, there may be information bias due to subjective responses. Third, this study did not
evaluate work environmental factors, such as the location of VDT, inappropriate lighting,
glare, or abnormality of room humidity that may influence the development of headache/
eyestrain.*>* Fourth, medical history was not included in the KWCS data. History of eye
disease, contact lens use, and the presence of diabetes or autoimmune diseases have been
reported as risk factors for headache/eyestrain.*¢

Despite the limitations, to the best of our knowledge, this is the first study to investigate
the relationship between VDT working hours and headache/eyestrain using data from the
KWCS, a large-scale national survey project.*** Moreover, since this study reported the risk
of headache/eyestrain according to VDT working hours during the COVID-19 pandemic, the
findings can be used as baseline data for future studies on the COVID-19-related occupational
and environmental health outcomes.*”*° The Occupational Safety and Health Act and

the Ministry of Employment and Labor Notice developed work management guidelines

for VDT workers.! As the COVID-19 pandemic persists, the number of VDT workers with
headache/eyestrain is increasing. Strategies to prevent headache/eyestrain are necessary for
workers who use VDT for long periods. We recommend a follow-up study that analyzes the
relationship between VDT working hours and headache/eyestrain in the post-COVID-19 era.
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CONCLUSIONS

This study suggests that as VDT working hours increase, the risk of headache/eyestrain
increases for Korean wage workers during the COVID-19 pandemic. Additional longitudinal
and structured studies are required to clarify the association between VDT work and

headache/eyestrain risk and investigate the methods for improving workers’ health.
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