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Lighting Intensity design. The study subjects were determined using total sampling, with 81

respondents. Respondent characteristics were collected using a
questionnaire, lighting intensity scores were measured using a lux meter,
and the Visual Fatigue Index (VFI) questionnaire was used to assess
respondents' eye strain complaints. Data analysis was performed using
univariate and bivariate analysis. Results: Statistical tests showed that age
was associated with eye strain complaints with a p-value of 0,012. There was
an association between gender and eye strain complaints with a p-value of
0,003. There was an association between computer/laptop screen time
duration and eye strain complaints with a p-value of 0,010. The duration of
screen time for smartphone use was associated with eye strain complaints,
with a p-value of 0,047. Lighting intensity was associated with eye strain
complaints, with a p-value of 0,000. However, job tenure was not associated
with eye strain complaints, with a p-value of 0,513. Conclusion: Eye strain
complaints in Division Y of PT X are associated with respondent
characteristics (age and gender), as well as with screen time duration and
lighting intensity. However, there is no association between work duration
and eye strain complaints in Division Y of PT X.

This is an open access article under the CC-BY-SA license.

1. Introduction

Advances in information and communication technology have driven an increase in the use of
digital devices acroos various sectrors, particulary in office environments. Continuous use of compters,
laptops, mobile phones, and other digital devices over long periods of time can cause eye health
problems knowns as eye strain or Asthenopia. This condition is characterized by symptoms such as
dry eyes, blurred vision, pain, and headaches [1,2]. Asthenopia or eye strain has become one of the
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most significant occupational health issues receiving global attention, particularly in relation to the
increased visual workload in the digital age.

Mild to severe vision impairments affect over 400 milion people, and approximately 36 milion
people have blindness. In Indonesia, the prevalence of blindness is reported at 0,5% and vision
impairment ranks fifith among the most commonly reported occupational health complaints [3]. Factors
that can exacerbate eye strain in the workplace include age, gender, tenure, and screen time duration.
Environmental factors such as lighting, as well as individual factors like age and gender [4].

Division Y of PT X is one of the administrative units with high intensity of digital device use for tasks
such as document processing, data entry, and report preparation. These tasks demand high levels of
accuracy, attention to detail, and sustained visual concentration. A preliminary study conducted on
October 22, 2024, involving 81 workers in Division Y, found that the majority of workers were women
(68.1%) aged between 23 and 52 years. Based on another preliminary study, 3 out of 5 workers
complained of eye strain symptoms such as difficulty focusing while reading, a burning sensation in the
eyes after staring at the screen for too long, and drowsiness while working with a monitor.

This research is important to evaluate the factors contributing to eye strain among employees in
modern work environments. Therefore, the objective of this study is to determine the relationship
between individual characteristics (age, gender, and tenure), behavioral factors (screen time duration),
and workplace environmental factors (lighting intensity) with eye strain complaints among employees
in Division Y of PT X.

2. Methods

This research used a quantitative approach with a cross-sectional study design. Subject selection
in this study used total sampling, a sampling technique that fully represents the entire population. The
population in this study consisted of 69 workers in Division Y, with exclusion criteria such as workers
who wear glasses or contact lenses, workers with refractive eye disorders, and workers who were
unwilling to participate as respondents. The respondent characteristics collected include age, gender,
length of service, and work behavior in the form of daily screen time duration reported through a
questionnaire. Lighting intensity measurements using Lux meter. The VFI questionnaire is used to
identify complaints of eye strain among workers is an adopted questionnaire from [6] which has been
tested for reliability and validity with Cornbach’s Alpha score is 0,886. The VFI questionnaire consists
of 22 questions with response option of never (score 1), sometimes (score 2), often (score 3), and
always (score 4).

The VFI calculation formula is:

Total score obtained by each respondent

Maximum score pf 22 questions
Measurement results:
a. Yes (experiencing eye strain) if VFI value > 0.4
b. No (not experiencing eye strain) if VFI value < 0.4

3. Results and Discussion

3.1.Results

3.1.1. Univariate Analysis
Table 1. Univariate Analysis of Age, Gender, Screen Time Duration, Working Period, Lighting
Intensity, and Eye strain Complaints in the Y division of PT X

Variable Category Total (n) Percentage (%)
Age (X1) 240 Years old 23 33,3
<40 Years old 46 66,73
Gender (X2) Female 47 68,1
Male 22 31,9
Screen duration of using computer/Laptop (X3) = 4 Hours 62 89,9
< 4 Hours 7 10,1
Job Tenure (X4) > 3 Years 34 49,3
< 3 Years 35 50,7
Screen duration of using Smartphone (X5) =4 Jam 63 91,3
<4 Jam 6 8,7
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Variable Category Total (n) Percentage (%)
Lighting Intensity (X6) = 300 lux 33 47,8
< 300 lux 36 52,2
Eye strain complaints (Y) VFI 20,4 58 84,1
VFI<0,4 11 15,9
Total 69 100

Source: Primary Data (2025)

Table 1 shows that the majority of respondents were aged < 40 years as many as 46 people
while respondents with ages = 40 years were 23 respondents. Based on gender, female
respondents dominate with 47 respondents while 22 male respondents. In the variable screen time
duration of computer/laptop use, 62 respondents worked with computers/laptops = 4 hours while 7
respondents worked with screen time duration < 4 hours. Based on the tenure variable,
respondents with a tenure = 3 years were 34 people (49.3%) while the tenure < 3 years was 35
people. A total of 63 respondents used smartphones for = 4 hours per day while the use of
smartphones < 4 hours was 6 people. The measurement results of lighting intensity show intensity
< 300 lux as many as 36 points with intensity = 300 lux as many as 33 points. The variable frequency
of eye strain complaints with a VFI value = 0.4 was experienced by 58 respondents and 11
respondents had a VFI < 0.4.

3.1.2. Bivariate Analysis
Table 2. Bivariate Analysis Fisher's Exact Test
Eye strain complaints

Variable VFI 20,4 VFI <0,4 PR (Cl 95%) p-value
n % n %
Age (X1)
> 40 Years old 23 33,3 0 0,0 1,314 (1,118- 0,012
< 40 Years old 35 50,7 11 15,9 1,545)
Gender (X2)
Female 44 63,8 3 43 1,471(1,063- 0,003
Male 14 20,3 8 11,6 2,035)
Screen duration of using computer/Laptop (X3)
=4 Hours 55 79,7 7 10,1 2,070(0,876- 0,010
< 4 Hours 3 4,3 4 5,8 4,891)
Job Tenure (X4)
= 3 Years 30 43,5 4 5,8 1,103(1,355- 0,513
< 3 Years 28 40,6 7 10,1 0,897)
Screen duration of using Smartphone (X5)
= 4 Hours 55 79,7 8 11,6 1,746 (0,780- 0,047
<4 Hours 3 4,3 3 43 3,908)
Lighting Intensity (X6)
= 300 lux 33 47,8 0 0 0,694 (0,559- 0,000
< 300 lux 25 36,2 11 15,9 0,862)

Source: Primary Data (2025)

The results of the bivariate analysis presented in Table 2, show that there is a significant
relationship between age and eye strain complaints in division Y employees with a p-value of 0.012.
It can be seen that there is a significant relationship between gender and complaints of eye strain
in division Y employees with a p-value of 0.003. In table 2, it can also be seen that there is a
relationship between the duration of screen time using a computer/laptop screen with complaints
of eye strain in Y division employees with a p-value of 0.010. Based on the working period variable,
it is known that there is no significant relationship between working period and complaints of eye
strain in division Y employees with a p-value of 0.513. It can be seen that the duration of screen
time using smartphones is related to complaints of eye strain in Y division employees with a p-
value of 0.047. As in table 2, it is known that there is a significant relationship between lighting
intensity and complaints of eye strain in division Y employees with a p-value of 0.000.
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3.2.Discussion

3.2.1 The relationship between age and complaints of eye strain among employees

The results of the analysis of the relationship between age and eye complaints among employees
in Division Y of PT X show that workers aged = 40 years experienced eye strain complaints at a rate of
33.3%, while those aged < 40 years experienced such complaints at a rate of 50.7%. The results of the
bivariate analysis on the age variable indicate a significant relationship between age and eye strain
complaints, with a p-value of 0.012. The confidence interval of 1.118-1.545, or 1.314, indicates that
respondents aged > 40 years have a 1.314 times greater risk of experiencing eye strain complaints
compared to respondents aged < 40 years. The confidence interval is above one (Cl > 1), indicating
that there is a statistically significant increase in risk between age and eye strain complaints among
employees in Division Y of PT X.

This study aligns with previous research stating that older operators (> 40 years old) have a 6.7
times higher risk of experiencing eye strain complaints compared to workers under 40 years old [5]. It
also aligns with a study conducted by [6], which showed statistical test results with a p-value of 0.002,
indicating a relationship between age and eye strain. Age is one of the factors influencing eye strain
among office employees at PT. X in 2023 [7]. However, this study's results do not align with a study (8)
showing that age is not significantly associated with eye strain.

Age is one of the risk factors for eye strain complaints (p = 0.012), as it is associated with a decline
in visual acuity and eye function with age. There is a difference in the digital era, where employees
currently under 40 years old use digital devices more frequently in their daily activities compared to
those aged 40 years and older in this study. Intensive use of digital devices among the <40 age group
may be an additional factor contributing to increased reports of eye strain.

3.2.2 The relationship between gender and complaints of eye strain among employees

The results of the analysis between gender and complaints of eye strain show that 63.8% of female
respondents experienced complaints of eye strain, while 20.3% of male respondents experienced
complaints of eye strain. The analysis results indicate that gender is significantly associated with eye
strain complaints, with a p-value of 0.003 and a PR value of 1.471 (Cl > 1), meaning that female
respondents have a 1.471 times higher risk of experiencing eye strain complaints compared to male
respondents, and gender is a significant factor influencing eye strain complaints in this study.

The results of this study are consistent with a previous study conducted by [8], which showed that
gender is one of the factors associated with eye strain complaints among employees of the Semarang
City Communication and Information Office [9]. The results of this study are also consistent with
previous research stating that there is a significant association between gender and eye strain, with a
higher prevalence of eye strain among female healthcare workers compared to males [10]. The results
of this study also support the theory used, which states that women are at a higher risk of experiencing
eye strain compared to men due to increased levels of estrogen and antiandrogen hormones, which
suppress tear secretion and lead to thinning of the tear film [11].

Women are at a higher risk of experiencing eye strain complaints compared to men, partly due to
psychological factors or work-related stress levels that can influence eye strain. The psychological
emotions experienced by women can be influenced by the menstrual cycle. Menstruation affects
women's psychological condition due to anxiety and emotional instability, which can impact work stress
levels, leading to a higher risk of eye strain compared to men [12]. However, there are differences in
research results with previous studies showing that the incidence of eye strain is higher in men [13].

3.2.3. The relation between job tenure and complaints of eye strain among employees

The results of the analysis of the relationship between work period and eye complaints in division
Y PT X found that workers with a work period = 3 years experienced eye strain complaints of 43.5% or
as many as 30 people while workers with a work period < 3 years amounted to 40% or as many as 28
people. The results of bivariate analysis on the working period variable show that there is no significant
relationship between working period and eye strain complaints with a p-value of 0.513 and PR 1.103.

This study is not in line with the results of research conducted by [14] which states that tenure is
one of the risk factors for the incidence of eye strain because the longer a person's working period, the
greater the risk of experiencing occupational diseases. The absence of a relationship between tenure
and eye strain complaints in division Y employees could be due to other factors such as differences in
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the duration and work responsibilities of each worker. In addition, the absence of a relationship between
work experience and complaints of eye strain in this study may be influenced by the task assignments
in division Y, which generally consists of younger workers with less than 3 years of experience who are
more often given operational responsibilities that require precision in visual activities such as data entry,
document management, and data analysis.

The lack of a relationship between work experience and complaints of eye strain may also be due
to the workers having optimally adapted and become accustomed to the working conditions. Individuals
with more experience are more skilled in managing their work rhythm and break times, which ultimately
can contribute to increased efficiency and resilience to fatigue. This is supported by several studies
showing that workers with longer work experience show lower levels of work fatigue. These findings
indicate that longer work experience allows individuals to adapt more effectively to workloads and work
rhythms, thereby minimizing the risk of burnout [15].

In line with research by [16] that statistically the working period is not a risk factor for eye strain
with an RP value of 0.580 or <1. This study is also in line with research18 where the working period is
not associated with eye strain in tailors in Lubuk Alung District, Padang Pariaman Regency in 2021[17].
The results of this study are in line with research [18] which shows that there is no relationship between
tenure and eye strain in customer service workers at PT X in 2021.

3.2.4 The relationship between screen time duration and complaints of eye strain among

The results of the bivariate analysis showed that 55 or 79.7% of respondents with a screen time
duration of computer/laptop use = 4 hours experienced eye strain complaints, while among workers
with a screen time duration of computer/laptop use < 4 hours, only 4.3% or 3 respondents reported
such complaints. Fisher's Exact Test yielded a p-value of 0.010 (p < 0.05), indicating a statistically
significant association between computer/laptop screen time duration and eye strain complaints. A PR
value of 2.070 indicates that respondents with a screen time duration of computer/laptop use = 4 hours
have a 2.070 times higher risk of experiencing eye strain. However, since the confidence interval
includes the number 1 (0.876—4.981), this relationship cannot yet be considered strong. This suggests
that computer usage duration =24 hours per day may increase the risk of eye strain, but there is still a
possibility that these results are due to chance or other confounding variables.

The results of the Fisher’'s Exact test in this study align with a previous study where computer
usage duration was associated with eye strain among employees at the Denpasar Main Branch of Bank
BPD, with a p-value of 0.021 [19]. The results of this study also align with previous research where
there was a significant association between the frequency of computer usage duration = 4 hours at
67.9% [20].

Bivariate analysis results show that most respondents (79.7%) who use smartphones = 4 hours
per day experience eye strain complaints, compared to only 4.3% in the group with a duration of < 4
hours. Fisher's Exact test yielded a p-value of 0.010 (p < 0.05), indicating a statistically significant
association between smartphone usage duration and eye strain complaints. The PR value of 1.746
indicates that respondents with smartphone screen time = 4 hours have a 1.7 times higher risk of
experiencing eye strain. However, since the 95% confidence interval (0.780-3.908) includes the
number 1, this result cannot yet be concluded as a relationship associated with eye strain complaints
in this study. This suggests that the relationship may still be influenced by other variables or an
insufficient sample size in the group with a duration of <4 hours. This study is inconsistent with the study
conducted by [21] which stated that there was no significant relationship between the duration of digital
device use, including laptops and smartphones, with a p-value of 0.46.

3.2.5 The relationship between lighting intensity and complaints of eye strain among employees

Lighting in this study was measured in accordance with Indonesian Minister of Manpower
Regulation No. 5 of 2018 concerning Office Lighting Standards, namely > 300 lux. Lighting intensity
that does not meet the standard, whether too low or too high, can increase the risk of eye strain through
increased visual workload and visual discomfort. The results of bivariate analysis showed that 36.2%
of workers experienced eye strain complaints with lighting intensity conditions in the workspace < 300
lux, while workers who experienced eye strain complaints in the workspace with lighting intensity = 300
lux amounted to 47.8%.

Fisher's Exact test results show that lighting intensity is significantly associated with eye strain
complaints in division Y employees at X with a p-value of 0.000. The results of the correlation test on
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the lighting intensity variable showed a PR value of 0.694 with a confidence interval value below 1
(0.559-0.862) or CI <1, indicating that lighting with an intensity = 300 lux has a protective effect on the
occurrence of eye strain complaints. In other words, workers in a workspace with standardized lighting
(= 300 lux) have a lower risk of experiencing eye strain complaints compared to workers who work in
lighting conditions < 300 lux.

The results of this study are in accordance with the theory used, namely low intensity lighting
can cause visual fatigue, eye strain, and complaints of pain around the eyes. The results of this study
are also supported by [22] research conducted by with the results that there is a significant relationship
between lighting levels and eye strain in Corporate Costumer Care Center (C4) workers of PT
Telekomunikasi Indonesia Tbk.

The results of this study are also in line with previous research, namely there is a significant

relationship between lighting intensity and complaints of eye strain in employees of PT Bank X due to
lighting intensity that does not meet the standards [23]. The results of the study are also in line with
research conducted by (7)there is a relationship between lighting variables and eye strain complaints
in office employees at PT X in 2023 with a p-value of 0.000. The results of this study are not in line with
research conducted by [24] that lighting intensity is not significantly related to eye strain in employees
of Respati University Yogyakarta with a significance value of p-value 0.103.
The difference in the results of measuring the lighting intensity of each respondent can be influenced
by the uneven light entering the workspace due to the use of natural light used by PT X which applies
the concept of green building as a manifestation of the company's concern for the environment. Natural
lighting is fluctuating because it is influenced by weather conditions, direction of sun movement, building
orientation and changes in time so that this condition can cause the distribution of light in the room to
be uneven [25].

4. Conclusion
a. There is a significantly proven relationship between age and eye strain complaints among

employees in Division Y of PT X with a p-value of 0.012.

b. There is a proven significant relationship between gender and eye strain complaints among
employees in Division Y of PT X with a p-value of 0.003.

c. There is no relationship between length of service and eye strain complaints among employees in
Division Y of PT X with a p-value of 0.513.

d. There is a significantly proven relationship between screen time duration and eye strain complaints
among employees in Division Y of PT X with a p-value of 0.010 for screen time duration using a
computer/laptop monitor and a p-value of 0.047 for screen time duration using a smartphone.

e. There is a significantly proven relationship between lighting intensity and complaints of eyestrain
among employees in Division Y of PT X with a p-value of 0.000.
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