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Purpose: To determine the factors associated with eyestrain in esports athletes in Bangkok compared with controls.

Patients and Methods: A cross-sectional descriptive study was conducted between April and June 2023, involving 160 male
participants (aged 20-35 years) who used digital devices, consisting of esports athletes and a control group. Data were collected using
a general information questionnaire, Computer Vision Syndrome Questionnaire (CVS-Q), and Depression anxiety stress scale-21
(DASS-21). Ophthalmic instruments were used for the eye examinations by an optometrist.

Results: Seventy-six esports athletes showed significantly lower visual performance than controls in logMAR visual acuity (p < 0.020),
phoria (p < 0.001), negative fusional vergence (blur, break, and recovery) (p < 0.012, p < 0.004 and p < 0.039), positive fusional vergence
(blur, break, and recovery) (p < 0.005, p < 0.001 and p < 0.005), monocular estimation method (p < 0.001), monocular and binocular
accommodative facility (p < 0.001), and vergence facility (p < 0.001). A study on risk factors for CVS found that esports athletes were
significantly more likely to have CVS (p < 0.001). Work environments with high-intensity lighting significantly increase the risk of CVS
compared to low-intensity lighting (p < 0.001). The use of a digital device for >4 h/day, having a history of alcohol consumption, and stress
significantly increased the risk of CVS (p < 0.001, p < 0.023, p < 0.048).

Conclusion: This study found that esports athletes experienced vision health problems, indicating the need to prevent eyestrain
caused by the use of digital devices.
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Introduction

Electronic sports, commonly referred to as esports, are competitive video gaming conducted over the Internet, where participants
often collaborate in teams to strategize and defeat their rivals. Esports has earned recognition as a form of “virtual sport”, with
participants being called “esports athletes” or “esports players”.! Nowadays, esports competitions are captivating a broad age
range, especially the younger demographic,” driven by perceived benefits, such as career opportunities and increased earnings.
As a result, a segment of enthusiasts aims for a professional status as an esports athlete. Industries worldwide, particularly in the
United States, Europe, and Asia, are investing in advanced technologies to enhance online gaming experiences and entertain
esports players, thus nourishing the sector’s sustained growth and exponential economic success.”

However, devoting oneself to a career as a professional esports athlete can lead to various health challenges owing to the
extensive hours dedicated to honing their skills. A survey across nine universities in the United States and Canada found that the
majority practiced for 3—10 hours daily. Health issues included 56% experiencing eye fatigue, 42% back and neck pain, 36%
reporting wrist pain, and 32% facing hand pain. Additionally, nearly 40% of participants reported inadequate physical exercise,
with only 2% actively monitoring and caring for their health.* Prior research has shown that the foremost health conditions faced
by esports athletes in the United States and Canada involve ocular problems. Extensive digital device usage is a well-established
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risk factor for computer vision syndrome (CVS). Since esports athletes require digital devices for training, they are likely to
develop CVS as well.

Internet Gaming Disorder (IGD) is characterized by a loss of control over online or offline gaming, prioritizing it above other
activities, and continuing to play despite negative consequences for at least a year. To further manage this condition, IGD is included
in both the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) and the International Classification of Diseases (ICD-
11).° Surveys suggest a higher prevalence of gaming disorders or addiction among young people in Asian countries (10-15%)
compared to Western countries (1—-10%).” While IGD can lead to physical problems like dry eyes and digital eyestrain (DES) from
prolonged screen time,” '° it can also cause mental health issues like anxiety and depression."" It is important to note that while IGD
research provides valuable insights, esports has gained recognition as a legitimate sport with different training structures and demands
compared to unrestricted gaming habits. Given the similarities in intense gaming habits between those with IGD and esports athletes,
we also aimed to explore the mental health of Thai esports athletes, which remains a limited study in this field."?

Although eyestrain has been identified as a prominent symptom, investigations into the health of esports athletes, specifically
regarding eye health, remain limited in Thailand. Hence, this paper aims to meticulously examine the ocular and visual
characteristics of esports athletes, with the goal of enhancing ocular health and preventing visual complications among this
unique group.

Materials and Methods

Study Sources and the Population

A cross-sectional descriptive study was conducted among a specific group of esports athletes (n = 80) in Bangkok and compared
with a control group (n = 80) from April to June 2023. A total of 160 male participants aged 20-35 years who used digital devices
participated in this study. The esports athletes were male, aged 2035 years old, and registered by the Thailand Esports Federation
in 2023, practicing for competing in professional competitions. The control group were male, aged 20-35 years old, with
corrected visual acuity of 20/25 or better, uses digital devices, and not working as esports athletes or gamers who play to entertain
an audience (eg streamers, gaming entertainers, online gaming performers). Four esports athletes and six controls were excluded
from this study by having a history of systemic diseases, ocular diseases (including trauma, surgery, or inflammation), use of
medications potentially causing CVS, or reported dry eye symptoms (as a known CVS symptom).'* > The study comprised two
parts: a questionnaire and ophthalmic examinations conducted by an optometrist.

Surveys and Questionnaires

A survey questionnaire, including the general information questionnaire, Computer Vision Syndrome Questionnaire (CVS-Q),
and Depression anxiety stress scale-21 (DASS-21), was used to identify the factors associated with eyestrain. The Wangsan
et al'® adaptation of the Computer Vision Syndrome Questionnaire (CVS-Q), originally developed by del Mar Segui et al'” was
used in this study. This version, validated for the Thai population, was chosen for its language suitability and established
reliability for our participants. Diagnosis of CVS was based on a sum score of >6 on the CVS-Q. The Thai version of the DASS-
21 was developed by Oei et al'® from the National Center for HIV Epidemiology and Clinical Research (NCHECR) of Australia.
This questionnaire contains 21 items and is designed to quantitatively measure the negative emotional states of depression (items
3,5, 10, 13, 16, 17, and 21), anxiety (items 2, 4, 7, 9, 15, 19, and 20), and stress (items 1, 6, 8, 11, 12, 14, and 18) with scoring
from 0 to 3 for all participants.'® The interpreting DASS-21 score for negative emotional states of depression was rated on a five-
point scale ranging from 0 to 4 (normal), to 56 (little), to 7-10 (moderate), to 11-13 (severe), and 14 or more (very severe). The
anxiety interpretation of the DASS-21 is also divided into five levels: 0-3 (normal), 4-5 (little), 6—7 (moderate), 8-9 (severe), and
10 or more (very severe). The evaluation of stress using the DASS-21 consists of: 0—7 (normal), 89 (little), 10—12 (moderate),
13—-16 (severe), and 17 or more (very severe).

Ophthalmic Examination

The participants underwent a comprehensive eye examination, including assessment of visual acuity at a distance using
the Early Treatment of Diabetic Retinopathy Study (ETDRS) chart, with outcomes recorded in logMAR units, as well as
refraction procedures and screening for ocular disease. Phoria measurements were conducted using an alternate cover test
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with a prism bar at both 6 m and 40 cm. The examiner alternately observed eye movements under occlusion and adjusted
the power of the prism bar until no movement was detected. Recorded magnitudes of the prism with negative values
indicated exophoria and positive values indicated esophoria. Near-positive (PFV) and negative fusional vergence (NFV),
representing the convergence and divergence amplitudes, respectively, were assessed using a prism bar. Measurements
were recorded when participants reported blurring, diplopia, and recovery (return to single vision). The convergence
amplitude was evaluated using the near point of convergence (NPC) procedure by bringing the target as close as possible
to the nose and recording the range where diplopia was observed. The accommodative amplitude was measured through
the near point of accommodation (NPA) procedure, bringing the target as close as possible to the nose while maintaining
readability of the 20/32 near visual acuity letter. The accommodative response was assessed using the monocular
estimation method (MEM) technique. The accommodative facility was measured using the flipper bar with £2.00
D lenses performed both monocularly and binocularly, as well as the vergence facility using the flipper bar with 12
BO and 3 BI prisms, performed binocularly. All the near-visual function tests were conducted at a 40 cm distance.

Ethical Approval
This study was approved by the Research Ethics Committee of the Ramkhamhaeng University (No. RU-HRE 66/0028) and
adhered to the principles outlined in the Declaration of Helsinki. Written informed consent was obtained from all the participants.

Statistical Analysis

The results are expressed as mean =+ standard deviation (S.D). Chi-square and Student’s t-test were used to compare between
control group and esports athletes, as appropriate. All statistical significance was expressed as p-value < 0.05. Data were
extracted into an Excel spreadsheet and analyzed using PASW Statistics software (version 18.0; SPSS Inc., Chicago, IL, USA).

Results

Basic Characteristics of Study Population

All participants were male (aged 20-35 years) and categorized into two groups: 76 esports athletes and 74 controls. Most
of the participants had a bachelor’s degree (88.00%), followed by postgraduate degree (4.67%), associate diploma
(5.33%), and secondary education (2.00%). Most participants lived in Bangkok (98.67%), were single (86.00%), did not
smoke tobacco (88.67%), and drank alcohol (54.00%). Among the participants, 66.67% worked in high-intensity light
environments, while 33.33% worked in low-intensity light environments. The control group comprised participants from
various occupations, including office workers (32.43%), students (27.03%), business entrepreneurs (14.86%), public
servants (9.46%), daily employees (6.76%), motorbike taxi drivers (4.05%), monks (2.70%), chef (1.35%) and unem-
ployed individuals (1.35%). Most participants used digital devices continuously for more than four hours per day.

Ophthalmic Examination

Participants exhibited various refractive errors with the following distribution: 38.67% myopia, 9.33% hyperopia, 8.00%
astigmatism, 41.33% myopia with astigmatism, 2.67% hyperopia with astigmatism, and 8.00% emmetropia (data not shown).
Eye examination at a far distance (6 m) of the esports athletes and the control group revealed that the corrected visual acuity in
logMAR units of the control group was 0.005 + 0.027, which was statistically significant to the esports athletes for 0.013 + 0.043
(p < 0.020). The other eye examination at near distance (40 cm) which is significantly different between esports athletes and
control group, respectively, included phoria (3.556 exophoria + 3.369A and 3.029 exophoria + 5.530A, p < 0.001), blur value of
NFV (11.866 + 4.529 and 11.972 + 3.509, p < 0.012), break value of NFV (18.493 £ 5.841 and 19.069 + 3.743, p < 0.004),
recovery value of NFV (10.746 +£4.128 and 12.971 £3.119, p<0.039), blur value of PFV (14.032 £ 5.349 and 16.103 +3.959, p <
0.005), break value of PFV (21.630+7.323 and 23.347 £4.783, p < 0.001), recovery value of PFV (12.397 + 5.504 and 14.542 +
4.216, p < 0.005), MEM (0.445 £ 0.415 and 0.414 £+ 0.196, p < 0.001), monocular accommodative facility or MAF (12.322 +
6.365 and 13.472 £2.658, p<0.001), binocular accommodative facility or BAF (8.315+6.418 and 9.611 +2.890, p<0.001), and
vergence facility (8.958 + 5.413 and 12.451 £ 2.906, p < 0.001). The results not previously mentioned were found to have no
significant differences between the two groups, as indicated in Table 1.
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Table | The Ophthalmic Examination Results (n = 150)

The Eye Examination Control (N=74) E-sports (N=76) p-value
(Mean £ SD) (Mean £ SD)
Corrected LogMAR Distance Acuity 0.005 + 0.027 0.013 £ 0.043 0.020%*
Hofsteter’s Average AA (D) 10.429 + 1.404 9.993 + 1.265 0.173
Monocular Accommodative Amplitude (D) | 8.403 + 2.148 8.687 + 2.332 0.099
Binocular Accommodative Amplitude (D) 9.403 + 2.244 9.544 + 2410 0.090
Far distance results (6 meters)
Distance Phoria 0.986 exophoria * |.577A | 1.357 exophoria + 2.194A | 0.053
NFV — Break (PD) 7.714 £ 2266 8.197 £ 1.780 0.097
NFV — Recovery (PD) 4.123 + 2.153 4.521 +2.203 0.167
PFV — Blur (PD) 8.409 + 2.447 9.683 + 3.601 0.088
PFV — Break (PD) 13.944 + 2.539 15.103 + 3.360 0.122
PFV — Recovery (PD) 7.753 £ 2.443 8771 + 2.905 0.062
Near distance results (40 cm)
Near Phoria 3.029 exophoria £ 5.530A | 3.556 exophoria * 3.369A | 0.001*
NFV — Blur (PD) 11.972 + 3.509 11.866 + 4.529 0.012%
NFV — Break (PD) 19.069 + 3.743 18.493 + 5.84| 0.004%*
NFV — Recovery (PD) 12971 = 3.119 10.746 + 4.128 0.039%
PFV — Blur (PD) 16.103 + 3.959 14.032 + 5.349 0.005*
PFV — Break (PD) 23.347 £ 4783 21.630 + 7.323 <0.001*
PFV — Recovery (PD) 14.542 + 4216 12.397 + 5.504 0.005*
MEM (D) 0414 £ 0.196 0.445 £ 0415 <0.001*
Monocular Accommodative Facility (cpm) 13.472 + 2.658 12.322 + 6.365 <0.001*
Binocular Accommodative Facility (cpm) 9.611 +2.890 8315 + 6418 <0.001*
Vergence Facility (cpm) 12451 * 2.906 8.958 + 5.413 <0.001*

Note: *p < 0.05.

Abbreviations: AA, amplitude of accommodation; NFV, negative fusional vergence; PFV, positive fusional vergence; MEM, monocular

estimate method.

Comparison of Demographic Factors Between Esports Athletes and Control Group

Esports athletes had a significantly higher incidence of computer vision syndrome (CVS) compared to the control group
(p <0.001) and were also slightly older (28.48 + 4.26 years and 26.95 + 4.65 years, p < 0.040). Working in environments with
high-intensity illumination was statistically significant compared to low-intensity illumination (p <0.001). Digital device usage
exceeding 4 hours daily, more common in esports athletes, was significantly different to usage under 4 hours daily (p <0.001).
Alcohol consumption also differed significantly between the two groups (p < 0.023), with esports athletes reporting higher
intake. Stress levels were also significantly higher among esports athletes compared to the control group (5.80 +£4.59 and 4.42 +
3.85,p <0.048). No significant differences were found between the two groups regarding medication use, smoking, depression,

and anxiety (Table 2).
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Table 2 The Demographic Information About the Participants (n = 150)

Demographic Information Control E-Sports p-value
(N=74) (N=76)
Year of Age (mean * SD) 26.95 + 4.65 28.48 + 4.26 0.040*
Working Environment (%)
Low Intensity of Light 47 (63.51) 3 (3.95) | <0.001*
High Intensity of Light 27 (36.49) 73 (96.05)
Daily Usage of Digital Devices (%)
Less than 4 Hours Per Day 64 (86.49) 0 (0.00) | <0.001%*
More than 4 Hours Per Day 10 (13.51) 76 (100.00)
Medications (%)
Yes I (1.35) 0 (0.00) 0.310
No 73 (98.65) 76 (100.00)
Smoke (%)
Yes 9 (12.16) 8 (10.53) 0.754
No 65 (87.84) 68 (89.47)
Alcohol Consumption (%)
Yes 33 (44.59) 48 (63.16) 0.023*
No 41 (55.41) 28 (36.84)
CVS Status (%)
Yes (CVS Score 2 6) 19 (25.68) 68 (89.47) | <0.001*
No (CVS Score < 6) 55 (74.32) 8 (10.53)
DASS-21: DASS-D (%)
No Depression (DASS-D < 4) 68 (91.90) 68 (89.47)
Mild I (1.35) 3 (3.95)
Moderate 3 (4.05) I (1.32)
Severe 2 (2.70) 4 (5.26)
Extremely Severe 0 (0.00) 0 (0.00)
Score. Mean * SD 1.59+2.67 1.88+2.96 0.535
DASS-21: DASS-A (%)
No anxiety (DASS-A < 3) 65 (87.85) 64 (84.21)
Mild 3 (4.05) 5 (6.58)
Moderate 3 (4.05) 4 (5.26)
Severe 1 (1.35) 2 (2.63)
Extremely Severe 2 (2.70) 1 (1.32)
Score. Mean * SD 1.81+3.22 1.75+2.46 0.779
DASS-21: DASS-S (%)
No Stress (DASS-S < 7) 58 (78.38) 50 (65.79)
Mild 8 (l0.8l) 10 (13.16)
Moderate 4 (5.41) 7 (9:21)
Severe 4 (5.41) 9 (11.84)
Extremely Severe 0 (0.00) 0 (0.00)
Score. Mean * SD 4.42+3.85 5.80+4.59 0.048*

Note: *p < 0.05.

Abbreviations: DASS-21, 21 item Depression, Anxiety, Stress Scale; DASS-D, 7 item DASS-2| Depression

Subscale; DASS-A, 7 item DASS-2| Anxiety Subscale; DASS-S, 7 item DASS-21 Stress Subscale.
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Discussion

Comparison of Eye Examination Between Esports Athletes and Control

Comparing the fully corrected visual acuity, esports athletes exhibited a worse outcome than the control group, aligning
with findings in Abdelaziz et al, which indicated a higher risk of dry eye in groups with more daily computer use
compared to the control group. Consequently, a decrease in visual acuity was observed.’®*' Previous study indicated that
a decrease in visual acuity was not correlated with dry eye but was associated with the blink rate.”*** Prolonged digital
device exposure causes a reduction in the blink rate and completeness of the blink,** leading to a disruption in ocular
surface moisture balance and a subsequent decrease in visual acuity.”

In the visual function examination at 6 m, the phoria at a far distance for the esports group tended to be more exophoric
than that of the control group, although the difference was not statistically significant. This finding is similar to that of Lee et al,
who reported no significant differences in phoria before and after playing video games on a computer screen. Lee et al revealed
the function of tonic vergence, which has no correlation with the viewing distance of individuals, resulting in no variation in
the vergence values.?® The examination also revealed no significant differences in negative fusional vergence (NFV) for either
break or recovery values between the esports athletes and the control group. Similarly, the positive fusional vergence (PFV)
values for blur, break, and recovery were not significantly different between the two groups. This lack of significant
differences may be because viewing at far distances did not necessarily cause eye accommodation and convergence, leading
to the absence of blur values in NFV at far distances.?” In these considerations, there were no differences in the vergence
function between the two participant groups at far distances.

In the examination of near vision (at 40 cm), esports athletes exhibited a statistically significant increase in exophoria
compared with the control group. This difference may have been caused by the extended daily use of computers and
insufficient breaks by esports athletes. This finding agreed with a study conducted by Lee et al in 2019, in which participants
demonstrated an increased exophoric alignment at near distance after engaging in computer screen gaming for four hours.
Additionally, Lee et al reported that participants' eye alignment returned to values similar to pre-gaming levels after a day of
eye rest.”® Analysis of the eye’s convergence and divergence abilities at close distances revealed that esports athletes had
significantly lower values for blur, break, and recovery in negative fusional vergence (NFV) compared to the control group.
This outcome is in line with the findings of Watten et al in 1994, who showed that prolonged computer screen use throughout
the day reduced positive fusional vergence (PFV).?® Corresponding research by Gratton et al and Gur et al aligns with our
study’s observations of decreased NFV and PFV following computer use.”**° However, Amy and James (2018) proposed that
individuals with vergence dysfunctions, such as convergence insufficiency or decompensated heterophoria, may manifest
reduced NFV or PFV. Such conditions could contribute to an increased prevalence of ocular symptoms in individuals with
these anomalies compared with those without such conditions.*'

When comparing the monocular accommodative amplitude, there was no statistically significant difference between the
esports athletes and the control group. The amplitude of accommodation, determined using Hofstetter’s formula, which
considers the participant’s age, also showed no significant difference, despite esports athlete’s mean age being significantly
higher. This lack of difference could be caused by the study’s inclusion of participants aged 20-35 years, potentially explaining
the similarity in the monocular accommodative amplitude between the two groups. These findings were consistent with those
of Wolffsohn et al.** Similarly, when assessing binocular accommodative amplitude, which represents the combined ability to
accommodate at the highest power while maintaining fusion (single vision), no significant difference was observed between
the esports athletes and control group. This result stems from the fact that both the esports athletes and control group exhibited
similar accommodative amplitudes. Notably, no prior research has examined binocular accommodative amplitude values or
reported similar results in the same aspect.

The accommodative response, assessed using the MEM, revealed that esports athletes exhibited a significantly higher
lag of accommodation than the control group. This outcome aligns with findings from studies conducted by Fogt et al and
Sigamani et al, where the MEM values of the control group exhibited more lag than the standard value, although the
difference was not statistically significant.>*** The divergence results may stem from variations in participant character-
istics and vision usage, given that this study focused on esports athletes with advanced gaming skills and professional
expertise who also demonstrated faster saccades than individuals with general-level gaming skills.*®
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A prior study by Iribarren et al indicated that prolonged computer use reduces accommodative facilities, leading to
increased eyestrain and discomfort.* Similar to these findings, our study observed that both monocular and binocular
accommodative facility values in esports athletes were significantly lower than those in the control group. Additionally,
the vergence facility in esports athletes was significantly lower than the control group, consistent with a study by
Padavettan et al, which showed that the reduction in vergence facility was associated with the use of eyesight at near
distances.?” In contrast, Rosenfield et al found no significant difference in accommodative and vergence facilities before
and after computer use. This contradiction may be due to the study design, which compared values before and after 25
min of computer use in the same participants, representing a relatively short duration of computer screen time.*® Unlike
the Rosenfield et al study, our investigation focused on esports athletes who engaged in continuous computer use for
several hours daily. This prolonged computer use may be a contributing factor affecting accommodative and vergence
facilities, potentially leading to eyestrain.

Factor Associated with Computer Vision Syndrome (CVYS)

This study identified factors associated with computer vision syndrome (CVS), including occupation, occupation-related
characteristics, time spent on electronic devices, and alcohol consumption. Specifically, esports athletes were found to
develop CVS significantly higher than other occupations. This risk is attributed to the nature of esports athlete’s work,
which involves prolonged use of computer screens. Additionally, the prevalence of CVS in esports athletes was
determined to be 89.47%, significantly higher than the control group, which had a prevalence of 25.68%. These findings
align with those of studies conducted by Tubtimhin and Puthaburi,®® Wangsan et al,'® and Fenga® et al, all of which
reported CVS prevalence in the range of 72.1% to 88.6%.

The findings from the previous study align with the results of this research, indicating that the continuous use of
electronic devices for more than four hours a day is associated with a higher prevalence of eyestrain.*' Agarwal et al and
Zayed et al also indicated that using computers for more than 4 h a day can cause eyestrain.**** These results were
further supported by our study, which revealed that esports athletes are significantly more at risk of computer vision
syndrome (CVS) than the control group. Eyestrain in esports athletes can be caused by abnormal contractions and
relaxations of the orbicularis oculi, one of the muscles surrounding the eye.** The excessive accommodation, acquired by
prolonged exposure to computer screens or electronic devices, leads to a decreased blink rate. This prolonged exposure
causes the ocular surface to be exposed to air for extended periods, resulting in tear film instability and dry eye.*’ Dry eye
symptoms contribute to CVS symptoms, and prolonged accommodation causes headaches and eye discomfort.***”

This study demonstrated that high-intensity illumination in the working environment, mostly found in esports settings,
significantly increased the incidence of eyestrain compared to areas with low-intensity illumination, which was consistent with
the findings of Agarwal et al (2013).*> Working in an environment with excessive light illumination can lead to eyestrain
because the eyes need to accommodate more than usual light, resulting in reduced visual acuity. Maintaining light intensity
within the range of 400500 1x, as recommended by the Department of Labor Protection and Welfare in “The standard of light
intensity in the workplace” announcement, can enhance employee vision and reduce the risk of eyestrain.*

Alcohol consumption was identified as one of the factors associated with CVS. This study revealed that alcohol
consumption was significantly higher among esports athletes who experienced more eyestrain compared to the control
group. The impact of alcohol consumption, whether short- or long-term, can decrease the blood supply to the retina*® and
reduce neurotransmitter levels. These effects can lead to optic nerve ischemia, resulting in loss of the visual field and
decreased visual acuity. Furthermore, alcohol consumption has been linked to various eye conditions including dry eye,*

1 2 . . 4
3031 glaucoma,’” and retinal degeneration.”

cataract,

Assessing anxiety and depression symptoms, this study found no significant differences between esports athletes and
the control group. This seems to differ from the previous research by Pereira et al, who reported that a significant portion
(almost a quarter) of electronic football athletes showed symptoms of anxiety and depression.>> Similarly, Lee et al found
high depression scores among esports athletes across several countries, with particularly high scores in South Korea.>®
Seffah et al also highlighted the link between excessive screen time, sleep deprivation, and negative mental health

outcomes, including anxiety and depression.”” Additionally, Idris et al found a correlation between IGD (Internet Gaming
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Disorder) and anxiety/depression in esports athletes, potentially due to prolonged screen exposure, a common factor in
both conditions."!

However, the lack of difference in this study could be due to the similar prevalence of anxiety in the control group.
Working individuals and laborers, as in this case, might also experience anxiety due to work pressures and job
demands.*®®° Furthermore, anxiety and depression often share overlapping symptoms, making it possible for someone
with anxiety to also experience depression.®'*> This overlap might explain why both groups showed similar levels of
anxiety and depression in this study. Interestingly, stress levels were significantly higher among esports athletes
compared to the control group. While Rudolf et al reported that most esports athletes experience low-level stress,®’
the unique stressors faced by esports athletes, such as performance pressure, expectations, handling defeats, team
conflicts, and online toxicity, can potentially impact their mental health.'?

This study has limitations related to the specificity of the sample population, which comprised esports athletes in
comparison to the control group. Additionally, the age range of the participants was restricted to individuals between 20
and 35 years, and the study exclusively involved male participants. As a result, certain analyses, including those related
to factors such as anxiety, depression, and medications, showed no statistically significant differences. The impact of
alcohol consumption on CVS should be investigated further, focusing on the amount and frequency of drinking as
potential contributing factors. These limitations highlight the need for caution when generalizing the findings beyond the
scope of the specified sample characteristics.

Conclusion

This comprehensive study systematically compared eye examination results between esports athletes and a control group.
The current results showed that esports athletes exhibited significantly worse fully corrected visual acuity than the control
group, potentially linked to increased dry eye risk and decreased blink rates associated with prolonged computer use. No
significant differences were observed in the far-distance phoria and fusional vergence parameters between groups.
However, a near-vision examination revealed a significant increase in exophoria among esports athletes, possibly due
to prolonged computer use and inadequate breaks. Accommodative and vergence functions, assessed through various
methods, demonstrated significant differences in several results, indicating the impact of continuous computer use on
these parameters. Further analysis revealed that occupational factors, high light exposure, prolonged digital device use,
and alcohol consumption were significant risk factors for Computer Vision Syndrome (CVS) in esports athletes. Esports
athletes were found to have significantly higher CVS, emphasizing the need for prevention in this population. Although
the study acknowledged the limitations of sample specificity and age range, it provided valuable insights into the visual
health of esports athletes. This study contributes to a broader understanding of the implications of extensive digital
device use on ocular health. These findings suggest that factors like prolonged screen time, excessive lighting, and higher
stress levels might contribute to a higher risk of CVS among esports athletes.
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