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Abstract:

Background: Computers have become essential components of technology in the workplace. Therefore, the
prevalence of Computer Vision Syndrome (CVS) caused by interaction with computer screens has grown significantly.
Prolonged work at a computer without adequate preventive measures can intensify its effects. This study aims to
investigate the association between predictive factors and severe CVS among university support staff.

Methods: This analytical cross-sectional study was conducted with 160 university support staff. Participants were
categorized into non-severe and severe CVS groups using self-administered questionnaires. The data were analyzed
by multivariable logistic regression.

Results: The study findings revealed that 37.5% of participants experienced severe CVS. Certain characteristics
were found to increase the risk of severe CVS: working on a computer for more than five hours per day (OR = 3.01, p
= 0.048), time spent staring at a screen for = 60 minutes (OR = 2.39, p = 0.024), tablet use (OR = 2.14, p = 0.042),
and dry eyes (OR = 2.97, p = 0.004), with an area under the ROC curve (AuROC) of 75.54%.

Conclusion: The findings of this study suggest that four predictive factors of severe CVS could be used to develop an
assessment system for forecasting and monitoring early severe CVS, potentially helping to reduce disease severity.
Additionally, these findings could assist organizations in identifying risks and providing effective guidance for
managing health issues related to computer use among staff.
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1. INTRODUCTION
During the COVID-19 pandemic, most governments

usage. With meetings moving entirely online, office work
transitioning to employees’ homes, and new work patterns

ordered residents to stay at home, causing an unprece-
dented impact on internet technologies and economies
worldwide. This led to a surge in internet traffic and the
use of teleconferencing platforms. Information technology,
particularly the internet, continues to be crucial in the
post-pandemic era, with innovations driving increased

evolving, employees are becoming accustomed to the new
“normal.” Most organizations, whether in industry,
society, or government, have experienced such shifts [1].

An excessive amount of time spent staring at a
computer is a necessity for many office workers, poten-
tially causing significant eye strain. Computers are now
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used in every office, greatly increasing productivity and
simplifying daily tasks. Nowadays, a computer is an
essential piece of equipment for both home and business.
A Personal Computer (PC) is the most common type, but
the term can also refer to other compact computers, such
as laptops, tablets, or smartphones [2]. However, with
higher workloads and longer hours, computer users are
exposed to new, potentially hazardous working conditions
[3]. Recent reports indicate that visual and ocular
problems are the most prevalent health issues among
computer users.

Computer Vision Syndrome (CVS) refers to a group of
eye and vision problems caused by prolonged close-up
tasks performed on or while using a computer. It is
characterized by visual symptoms that arise from exposure
to the computer display or its surroundings [4]. The main
ocular complaints reported by employees include eye
strain, discomfort, burning sensations, redness, blurred
vision, and double vision. Most of these symptoms are
likely to recur and worsen in the future if no preventive
interventions for CVS are implemented [5].

Previous studies have demonstrated a very high
prevalence of CVS (99.4%). When classified by the CVS
group, these included ocular surface problems (94.7%),
eye strain or tired eyes (95.3%), blurred vision (78.1%),
and double vision (42.0%). Most reported cases of CVS
occurred occasionally and were of minor severity [6]. Eye
strain and restlessness were found to be strongly
associated with increased screen time [7], as were
physical risks, such as neck, shoulder, and back pain [8].
Although the symptoms reported by patients tend to be
generally consistent across studies, there are variations in
the criteria used to determine when a participant is
considered symptomatic [9].

The root cause of CVS is complex, with symptoms
linked to multiple factors. Survey questionnaires may be
used to collect and filter data, which can then be exported
for further analysis [10]. Eye injuries and vision problems
in the workplace can impose significant financial costs on
businesses, affecting organizational efficiency and
productivity. CVS significantly reduces occupational
productivity and negatively affects quality of life by
placing stress on physical health. Therefore, effective
strategies are needed to reduce the impact of CVS on
computer users’ productivity, efficiency, and well-being
[11].

Undiagnosed and uncontrolled eye disorders among
employees have significant financial implications for both
employers and society. Direct and indirect costs
associated with vision problems—such as medical
expenses, absenteeism, and decreased productivity—place
a considerable financial burden on businesses [12].

Severe CVS is defined as experiencing more than
seven symptoms or at least one symptom that persists
even after a brief break and requires treatment. The
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symptoms are classified into four categories: internal
ocular symptoms (such as strain and ache), external ocular
symptoms (including dryness, irritation, and burning),
visual symptoms (such as blurred or double vision), and
musculoskeletal symptoms (including neck and shoulder
pain).

Predictive factors associated with severe CVS were
analyzed in this study to assess their effectiveness in
identifying the likelihood of severe CVS among office
workers. This study aims to evaluate personal and work-
related factors to identify predictive indicators of severe
CVS. These indicators may help forecast the severity of
CVS in office workers, assisting employees in recognizing
risks and providing guidance on managing potential health
issues related to computer use. Additionally, the findings
are expected to contribute to the development of
workplace hazard control guidelines.

2. MATERIAL AND METHODS

2.1. Study Design and Data Collection

This analytical cross-sectional study was conducted
from March to April 2024 at government universities in
Lampang, Thailand, where similar management patterns
and support staff functions were observed. Participants
had been using computers for at least one year in their
jobs or had at least one year of experience in a similar
type of work.

The sample was divided into two groups to detect
differences between them. The sample size for this study
was calculated using statistical software. The study size
estimate included data from a previous study [13], which
reported that the proportion of females with the highest
median CVS score was 34.6%, while a pilot study indicated
a female proportion of 71.05%. The test was two-sided,
with a significant level (alpha) of 5% and a power of 90%.
The sample size ratio was 5:1, with 130 participants
categorized as having mild to moderate CVS, while 26
participants had severe CVS, resulting in a total sample of
156, rounded up to 160 participants. However, the study’s
sampling limitation, focusing on government universities
in Lampang, Thailand, restricts its generalizability to other
areas, private institutions, and different work contexts.
The recruitment process, involving random sampling from
collaborating organizations, may not eliminate selection
bias.

The participants consisted of support staff working at
several government universities. The questionnaire was
distributed by the researchers, who conducted a random
sample selection from the collaborating organizations.
Before being interviewed, each participant was briefed on
the study’s purpose. Data were collected through self-
reported questionnaires, with participants encouraged to
respond honestly and at their convenience.

Participants were classified into two groups using
criteria modified from the questionnaire on symptoms
following the use of electronic devices, based on a Likert
scale according to Ranasinghe and CVS-Q [9, 14]. The
severe CVS group consisted of participants who
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experienced severe symptoms requiring medical attention.
The non-severe CVS group included participants who
exhibited transient CVS symptoms, lasting from a few
minutes to a few hours or persisting for a few hours before
fading after rest or sleep.

2.2. Questionnaire Design and Validity

The CVS questionnaire, developed through a review of
previous literature, comprised three parts. Part 1 focused
on personal factors and behaviors related to the use of
communication tools, with 18 questions covering age,
gender, eye disease, and the use of contact lenses or
eyeglasses. Part 2 addressed work characteristics and
behaviors while working, with 12 questions on
occupational factors, including the duration of
employment and average time spent on a computer each
day, as well as computer-related factors, such as display
brightness and resolution. Part 3 assessed the severity of
CVS, with 12 symptoms rated on a Likert scale with four
levels of severity, ranging from 0 to 3, as follows [15-17]:

e (0 = No symptoms
e 1 = Transient symptoms lasting from minutes to hours

e 2 = Symptoms remaining for a few hours and
disappearing after rest or sleep
e 3 = Symptoms persisting throughout a break and

indicating the need for medical attention

The maximum score of 3 represented the most severe
symptoms and was used to identify the severe group,
while a score of 0-2 indicated mild or moderate symptoms,
thereby placing individuals in the non-severe group based
on the established criteria, modified according to
Ranasinghe [14]. The participants, based on their
symptoms, were as follows:

2.2.1. Non-severe CVS

Participants with mild to moderate symptoms that
subsided after a short period of rest.
2.2.2. Severe CVS

Participants who reported experiencing more than
seven symptoms or at least one symptom persisting even
after taking a short break.

The questionnaire was validated by three professionals
with backgrounds in nursing, occupational health, and
public health. Item Objective Congruence (IOC) was
applied to verify and revise the questionnaire. The validity
of the questionnaire was further confirmed through a pilot
study involving 30 participants in relevant conditions.
Reliability was calculated using Cronbach’s alpha, yielding
a result of 0.84.

2.3. Statistical and Data Analysis

The statistical analysis and calculations were
performed using Stata/SE 12.1 statistical software.
Descriptive statistics were used to summarize independent
variables, including demographic characteristics, personal
factors, working factors, and computer-related factors, to
analyze the prevalence of CVS.

The identification of predictors was conducted through
an analysis of significant indicators (odds ratios) using
multivariable logistic regression.

2.4. Ethical Considerations

This study was approved by the Human Research
Ethics Committee of Thammasat University (Science) (No.
66PU172). All participants were volunteers, with
anonymity maintained to protect their identities and
confidential information.

3. RESULTS

A total of 160 questionnaires were obtained. In terms
of sociodemographic characteristics, the staff were mainly
women (70%), with a mean age of 40 years or younger
(61.88%). The behavior of the participants regarding the
use of communication tools and their working profiles are
shown in Table 1.

3.1. Prevalence of Computer Vision Syndrome (CVS)

The participants were identified as having at least one
of the symptoms listed in the CVS questionnaires. The
results showed that worsening vision (17.5%) was the
most common symptom in the severe group, followed by
headache (13.75%) and eye burning (13.13%). The
demographic characteristics of the 160 support staff
participants are shown in Table 2.

Table 1. Characteristics of the participants’ behavior when using communication tools and their working

profile.
Variables No. of participants (n) %
Demographic
Gender
Female 112 70
Male 48 30
Age (years)
=40 99 61.88
> 40 61 38.13
Refractive Errors
Normal 47 29.38
Abnormal 113 70.62
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Refractive errors corrected 91 56.88
Eye disease
Dry eyes 64 40
Glaucoma 2 1.25
Cataract 1 0.63
Pinguecula 9 5.63
Communication device
Smartphone 160 100
Tablet 56 35
Notebook 66 41.25
Desktop PC 7 4.38
Amount of time spent staring at a screen
= 60 minutes 89 55.63
< 60 minutes 71 44.38
Working profiles
Work period (years)
1-10 74 46.25
10-20 65 40.63
> 20 21 13.13
Job characteristics (working with computers)
Almost all-day 68 425
Mostly 42 26.25
Sometimes 50 31.25
Type of computer
Desktop PC 148 92.5
Notebook 15 9.38
Other (smartphone) 9 5.63
Number of hours working at a computer per day
< 5 hours/day 32 20
> 5 hours/day 128 80
Table 2. Prevalence of computer vision syndrome (CVS) severity (n = 160).
Severity
CVS symptom None (0) Mild (1) Moderate (2) Severe (3)
n (%) n (%) n (%) n (%)
Eye burn 29 (18.13) 2 (38.75) 8 (30.00) 21 (13.13)
Excessive tears 68 (42.50) 2(38.75) 4 (15.00) 6 (3.75)
Red eye 90 (56.25) 3(20.63) 9 (18.13) 8 (5.00)
Eye pain 26 (16.25) 1(38.13) 3(33.13) 0(12.50)
Dry eyes 59 (36.88) 8(30.00) 0 (25.00) 13 (8.13)
Blurred vision 32 (20.00) 7 (41.88) 4 (27.50) 7(10.63)
Double vision (diplopia) 80 (50.00) 6 (35.00) 9(11.88) 5(3.13)
Difficult to focus 71 (44.38) 1(38.13) 5(15.63) 3(1.88)
Halos around light 92 (57.50) 7 (35.63) 10 (6.25) 1(0.63)
Worsening vision 31 (19.38) 6 (35.00) 45 (28.13) 28 (17.5)
Headache 36 (22.50) 49 (30.63)) 53 (33.13) 22 (13.75)
Table 3. Demographics and working profiles of the samples with non-severe and severe CVS.
Non-severe CVS Severe CVS
Characteristics p-value
n (%) n (%)
Demographic
Gender
Male 0(30.0) 18 (30.0) 1
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Table 3) contd.....
Female 70 (70.0) 42 (70.0)
Age
< 40 years 58 (58.0) 41 (68.3) 0.193
= 40 years 42 (42.0) 19 (31.7)
Refractive errors of vision
Myopia 52 (52.0) 53 (55.0) 0.746
Hyperopia 18 (18.0) 11 (18.33) 1
Astigmatism 21 (21.0) 20 (33.33) 0.095
Refractive errors corrected 54 (54.00) 30 (50.00) 0.628
Eye disease
Dry eyes 27 (27.00) 37 (61.67) < 0.001
Glaucoma 1 (1.00) 1(1.67) 1
Cataract 0 (0.00) 1(0.63) 0.375
Pinguecula 3(3.00) 6 (10.00) 0.081
Communication device
Phone 100 (100) 60 (100) < 0.001
Tablet 28 (28.00) 28 (46.67) 0.026
Notebook 37 (37.00) 29 (48.33) 0.186
Desktop PC 4 (4.00) 3 (5.00) 1
Amount of time spent staring at a screen
= 60 minutes 45 (45.00) 44 (73.33) 0.001
< 60 minutes 55 (55.00) 16 (26.67)
Working profiles
Work period
1-10 years 42 (42.00) 32 (53.33) 0.21
11-20 years 46 (46.00) 19 (31.67)
> 20 years 12 (12.00) 9 (15.00)
Job characteristics (working with computers)
Almost all-day 30 (30.00) 38 (63.33) < 0.001
Mostly 29 (29.00) 13 (21.67)
Sometimes 41 (41.00) 9 (15.00)
Type of computer
Desktop computer 91 (91.00) 57 (95.00) 0.537
Notebook or laptop 8 (8.00) 7 (11.67) 0.576
Other (smartphone) 8 (8.00) 1(1.67) 0.155
Number of hours working on a computer per day
< 5 hours/day 73 (73.00) 55 (91.67) 0.004
> 5 hours/day 27 (27.00) 5(8.33)
Table 4. Multivariable analysis of predictors for severe Computer Vision Syndrome (CVS).
Risk Predictor O(t'!l;;s%RgSo p-Value
Dry eyes 2.97 (1.43, 6.17) 0.004
Tablet use 2.14 (1.03, 4.47) 0.042
Time spent staring at a screen for = 60 minutes 2.39 (1.12, 5.10) 0.024
Working on a computer for >5 hours per day 3.01 (1.01, 8.94) 0.048

3.2. Characteristics of the Samples in the Two
Groups

The participants were categorized into two groups:
non-severe (n = 100) and severe (n = 60), based on the

established criteria. Different characteristics were obser-
ved between the groups, as shown in Table 3.

3.3. Factors Associated with Severe CVS

According to the univariate analysis presented in Table
3, several factors were identified as potentially significant

in relation to CVS. These include refractive errors,
presence of eye disease, type of communication devices
used, duration of device use, screen time, job charac-
teristics (specifically, working with computers), and the
number of hours spent working on a computer per day.

Cut-off points were established based on the statistical
or clinical significance of continuous variables.
The predictors were identified by analyzing the

significant indicators associated with severe CVS. The
odds ratio (OR) or p-value < 0.05 for each predictor was
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Fig. (1). Area under the ROC curve (AuROC) for predicting CVS severity.

then selected. Under multivariable analysis, several
characteristics were found to increase the risk of severe
CVS in this study: working on a computer for more than
five hours per day (OR = 3.01, 95% CI [1.01-8.94], p =
0.048), tablet use (OR = 2.14, 95% CI [1.03-4.47], p =
0.042), time spent staring at a screen for = 60 minutes
(OR = 2.39, 95% CI [1.12-5.10], p = 0.024), and dry eyes
(OR = 2.97, 95% CI [1.43-6.17], p = 0.004), as shown in
Table 4.

According to the results of the multivariate analysis,
four variables can be used to predict the severity of CVS.
Additionally, an area under the curve of 75.54% is
considered an acceptable criterion, as shown in Fig. (1).

4. DISCUSSION

Regarding the characteristics, health status, and
communication tool usage of the severe CVS group, the
findings of this study revealed that the majority were
female, consistent with previous studies [18-20]. Most
participants were under 40 years old, had refractive
errors, and suffered from eye diseases (such as dry eyes)
associated with CVS. Dryness, burning, grittiness, or
heaviness after prolonged periods of computer use may be
caused by ocular surface disorders. Similarly, a study by
Samuel et al. found that the most frequent moderate to
severe symptoms among university administrative staff
were burning sensation, foreign body sensation, eye pains,
itching, and blurred vision [21].

Environmental factors such as dry, air-conditioned
interiors, drafts from ventilation fans, static buildup,
airborne paper, and typical office dust have been shown to

impact ocular surface symptoms [ 22 ]. Studies have
linked indoor conditions—including air conditioning, low
humidity, and airborne particles—to dry eye disease
(DED). Furthermore, research indicates a correlation
between exposure to indoor air contaminants, such as
volatile organic compounds and particulate matter, and
increased eye irritation and discomfort [ 23 ].

Additionally, over half of the participants reported
spending more than 60 minutes staring at screens for non-
work-related purposes, which is consistent with previous
studies on the background factors and health status
associated with CVS [ 24-26]. Besides mobile phones,
tablets were the most commonly used communication
devices. Participants frequently reported a range of ocular
symptoms and visual impairments associated with screen
use. CVS encompasses a group of visual and extraocular
symptoms resulting from prolonged use of visual display
terminals [27].

The most commonly reported symptoms included dry
eyes, headaches, and back pain, with findings indicating
that longer employment duration and the presence of pre-
existing eye conditions were significantly associated with
severe CVS [ 28, 29]. Furthermore, a statistically
significant correlation was observed between the amount
of time spent on computers and the occurrence of vision
disorders.

Among the serious symptoms, the most prevalent
complaint stated by respondents was impaired eyesight,
followed by headaches, eye burning, eye pain, and dry
eyes. These results were similar to that revealed in
previous research, with participants rating blurred or



Factors Affecting CVS

double vision, difficulties focusing, dry eyes, eye fatigue,
and headaches higher than other symptoms [30].
According to the most common symptoms reported by
office workers wusing computers, the duration of
employment and the prevalence of pre-existing eye
diseases were strongly associated with the occurrence of
severe CVS [17]. Participants were exposed to screens for
more than five hours per day. These findings were slightly
lower than those reported by Charlotte and Thabisile, who
revealed that the majority of participants used a computer
for 7-8 hours per day [31]. Additionally, those who used
two or three electronic devices were identified as having
CVS, with the prevalence being greater among
smartphone and laptop users [32]. According to Dulnério
et al., in addition to computers, smartphones, and tablets
also pose a high risk of developing CVS [33].

The aim of this study was to evaluate the predictive
factors associated with the highest likelihood of severe
CVS among university support staff. The predictive factors
were assessed for discrimination using the AuROC curve,
revealing it to be at a significant level. It showed good
discriminative ability for developing and validating
datasets [34]. Mekuriaw et al. used multivariate analysis
to identify characteristics predictive of computer vision
syndrome. Age and working hours at the computer per day
were found to be independently associated with CVS [35].
The predictive factors were based on data received
directly from participants. The identification of predictive
factors may help to indicate the possibility of severe CVS
occurrence. Similarly, Mekonnin et al. found that an
increase in the average time spent on the computer per
day was a predictor of CVS among university secretaries
[36]. However, the results of this present study identified
three factors that differed from previous research. These
differences may be attributed to variations in individual
and job characteristics. Although the proposed model may
be useful for monitoring occupational health programs to
manage preventive eye care, there is more to learn about
the signs indicating severe CVS. Some signs of advanced
illness potentially helpful as predictive indicators have
been identified through epidemiologic investigations.
Although the results of formal decision analyses can be
applied at the bedside, they are more commonly derived
from the literature, primarily to support health
management decision-making [37].

5. LIMITATIONS

Since this study was carried out at government
universities, its applicability to other areas, private
establishments, or workplaces may be limited. Selection
bias might not be eliminated by the recruitment approach,
which included random samples within cooperating
organizations. This study collected data on refractive
vision errors and ocular diseases, but further research is
needed to determine whether participants had pre-existing
eye conditions before their use of computers. This would
help clarify the factors contributing to severe CVS.
Moreover, environmental parameters, such as office
lighting, air quality, air conditioner use, indoor air

pollutants (such as particulate matter and volatile organic
compounds), and ocular irritation and discomfort were not
monitored in this study. Consequently, the elements listed
as contributing to CVS may offer a more thorough
understanding of possible hazards. Therefore, future
research should focus on samples from diverse settings,
the investigation of pre-existing eye issues in participants
prior to computer use, and the monitoring of environ-
mental factors.

CONCLUSION

Work patterns have changed over time due to the
increasing use of computers in the workplace. It is widely
recognized that prolonged screen use can impair vision, a
disorder known as Computer Vision Syndrome (CVS). The
findings of this study revealed that university support staff
have a high prevalence of CVS. Following the
categorization of the participants into severe and non-
severe groups, these risk variables were found to affect
the incidence of severe CVS. Significant predictors of
severe CVS in this study included working on a computer
for more than five hours per day, tablet use, screen time of
60 minutes or more, and dry eyes.

These factors were associated with a predictive
accuracy of 75.54%, suggesting their potential utility in
developing a scoring system for early CVS detection and
monitoring. Furthermore, the implementation of
occupational health initiatives focusing on eye care may
help employees recognize and mitigate these risks. Lastly,
this study offers valuable insights into the health
implications of prolonged screen exposure and contributes
to the development of workplace hazard control strategies.

AUTHORS’ CONTRIBUTIONS

T.T, C.C, and S.P: Study conception and design; T.T,
C.C, and S.P: analysis and interpretation of results; T.T
and S.P: draft manuscript: All authors reviewed the results
and approved the final version of the manuscript.

LIST OF ABBREVIATIONS

PC = Personal computer

CVS = Computer vision syndrome

AuROC = Area under the ROC curve

AuROC = Area under the ROC curve

DED = Dry Eye Disease

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

The study received ethics clearance from the Human
Research Ethics Committee of Thammasat University
(Science) Thailand, to conduct this study (No. 66PU172).

HUMAN AND ANIMAL RIGHTS

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of institutional and/or research committee and with the
1975 Declaration of Helsinki, as revised in 2013.



8 The Open Public Health Journal, 2025, Vol. 18

CONSENT FOR PUBLICATION

Informed consent with voluntary participation was
obtained from the participants.

STANDARDS OF REPORTING
STROBE guidelines were followed.

AVAILABILITY OF DATA AND MATERIAL

All data generated or analyzed during this study are
included in this published article.

FUNDING
None.

CONFLICT OF INTEREST

The author(s) declare no conflict of interest, financial
or otherwise.

ACKNOWLEDGEMENTS

The authors would like to thank the Faculty of Public
Health at Thammasat University for providing the
research facilities. They would also like to dedicate the
entire value of this research to all the university support
staff who participated.

REFERENCES

[1] De Rahul, Pandey Neena, Pal Abhipsa. Impact of digital surge
during Covid-19 pandemic: A viewpoint on research and practice.
Int J Inf Manag 2020; 55: 102171.
http://dx.doi.org/10.1016/j.ijinfomgt.2020.102171

[2] Basic computer terminologies. 2022. Available from:
https://opentextbc.ca/computerstudies/chapter/types-of-computers
/

[3] Sanjith S, Ramesh Kumar P . Hazards of computer in human - A
work related injury. i-Manager’s ] Nurs 2011; 1(2): 201.
http://dx.doi.org/10.26634/jnur.1.2.1473

[4] Healthy eye. 2022. Available from:
https://www.aoa.org/healthy-eyes/eye-and-visionconditions/compu
tervisionsyndrome

[5] Loh K, Redd S. Understanding and preventing computer vision
syndrome. Malays Fam Physician 2008; 3(3): 128-30.

PMID: 25606136

[6] Sanga T, Nittaya P. Prevalence and severity of computer vision
syndrome of supporting staff in ubon ratchathani university.
Srinagarind Med J 2019; 34(2): 173-7.

[71 Rehman S, Ali H, Sami Z, Sarfaraz R, Ata M. Effects of excessive
screen time during online teaching on the physical and mental
health of medical and dental students. J] Pak Med Assoc 2023;
73(10): 2073-6.
http://dx.doi.org/10.47391/JPMA.8124 PMID: 37876074

[8] Devi KA, Singh SK. The hazards of excessive screen time: Impacts
on physical health, mental health, and overall well-being. ] Educ
Health Promot 2023; 12(1): 413.
http://dx.doi.org/10.4103/jehp.jehp 447 23 PMID: 38333167

[9] Segui MM, Cabrero-Garcia J, Crespo A, Verdu ], Ronda E. A
reliable and valid questionnaire was developed to measure
computer vision syndrome at the workplace. J Clin Epidemiol
2015; 68(6): 662-73.
http://dx.doi.org/10.1016/j.jclinepi.2015.01.015 PMID: 25744132

[10] Priya DB, Subramaniyam M. A systematic review on visual fatigue
induced by tiny screens (smartphones). IOP Conf Ser Mater Sci
Eng 2020; 912: 062009.
http://dx.doi.org/10.1088/1757-899X/912/6/062009

[11] Akinbinu TR, Mashalla YJ. Impact of computer technology on

=
2

Tingsa et al.

health: Computer vision syndrome (CVS). Medical Practice and
Reviews 2014; 5(3): 20-30.

Why we should be doing more to protect eye health at work. 2023.
Available from:
https://www.weforum.org/stories/2023/10/doing-more-protect-em
ployee-eye-health-work/

Alhasan AS, Aalam WA. Magnitude and determinants of computer
vision syndrome among radiologists in Saudi Arabia: A national
survey. Acad Radiol 2022; 29(9): €197-204.
http://dx.doi.org/10.1016/j.acra.2021.10.023 PMID: 34836777
Ranasinghe P, Wathurapatha WS, Perera YS, et al. Computer
vision syndrome among computer office workers in a developing
country: An evaluation of prevalence and risk factors. BMC Res
Notes 2016; 9(1): 150.
http://dx.doi.org/10.1186/s13104-016-1962-1 PMID: 26956624
Tawil L, Aldokhayel S, Zeitouni L, Qadoumi T, Hussein S, Ahamed
SS. Prevalence of self-reported computer vision syndrome
symptoms and its associated factors among university students.
Eur J Ophthalmol 2020; 30(1): 189-95.
http://dx.doi.org/10.1177/1120672118815110

Younis Afnan, Alsabbagh Laila, Alaraifi Dimah, et al. The
prevalence and associated factors of self-reported symptoms of
computer vision syndrome among high school teachers in Riyadh:
A cross-sectional study. ] Nat Sci Med 2022; 5(3): 292-8.
http://dx.doi.org/10.4103/jnsm.jnsm 99 21

U-thaiwat P, Supparerkchaisakul N, Mohan KP, Fansler K.
Developing a scale for university citizenship behavior: Thai and
U.S. academic contexts. Int ] Behav Sci 2017; 12(2): 71-89.
Zenbaba D, Sahiledengle B, Bonsa M, Tekalegn Y, Azanaw ],
Kumar Chattu V. Prevalence of computer vision syndrome and
associated factors among instructors in ethiopian universities: A
web-based cross-sectional study. ScientificWorldJournal 2021;
2021: 1-8.

http://dx.doi.org/10.1155/2021/3384332 PMID: 34650344
Artime-Rios E, Sudarez-Sanchez A, Sanchez-Lasheras F, Segui-
Crespo M. Computer vision syndrome in healthcare workers using
video display terminals: An exploration of the risk factors. J] Adv
Nurs 2022; 78(7): 2095-110.

http://dx.doi.org/10.1111/jan.15140 PMID: 35112736

Photihung Pachara, Srisopa Pornpan, Tassanatanachai Anocha.
Risk factors of computer vision syndromes among instructors,
Burapha University. ] Nurs Educ 2016; 9(2): 104-19.

Boadi-Kusi SB, Abu SL, Acheampong GO, Adueming POW, Abu
EK. Association between poor ergophthalmologic practices and
computer vision syndrome among university administrative staff
in Ghana. J Environ Public Health 2020; 2020(1): 1-8.
http://dx.doi.org/10.1155/2020/7516357 PMID: 32405305

Bali J, Neeraj N, Bali R. Computer vision syndrome: A review. ]
Clin Ophthalmol Res 2014; 2(1): 61-8.
http://dx.doi.org/10.4103/2320-3897.122661

Idarraga MA, Guerrero JS, Mosle SG, Miralles F, Galor A, Kumar
N. Relationships between short-term exposure to an indoor
environment and dry eye (DE) symptoms. J Clin Med 2020; 9(5):
1316.

http://dx.doi.org/10.3390/jcm9051316 PMID: 32370240
Mohammed Alhibshi N. Prevalence, knowledge and associated
factors of computer vision syndrome among electronic devices
users in Western Region, Kingdom of Saudi Arabia. Int ] Med Dev
Ctries 2021; 5(6): 1296-302.
http://dx.doi.org/10.24911/IJ]MDC.2.1.7

Muhammad BIM, Amalia R, Fitri AM, Nurdiantami Y. Computer
vision syndrome (CVS) among hardware store workers in glodok
retail area (a case study). International Conference of Health
Development Covid-19 and the Role of Healthcare Workers in the
Industrial Era (ICHD 2020). 25 November 2020, pp. 262-266.
http://dx.doi.org/10.2991/ahsr.k.201125.046

Ledn-Figueroa DA, Barboza JJ, Siddiq A, et al. Prevalence of
computer vision syndrome during the COVID-19 pandemic: A
systematic review and meta-analysis. BMC Public Health 2024;
24(1): 640.


http://dx.doi.org/10.1016/j.ijinfomgt.2020.102171
https://opentextbc.ca/computerstudies/chapter/types-of-computers/
https://opentextbc.ca/computerstudies/chapter/types-of-computers/
http://dx.doi.org/10.26634/jnur.1.2.1473
https://www.aoa.org/healthy-eyes/eye-and-visionconditions/computervisionsyndrome
https://www.aoa.org/healthy-eyes/eye-and-visionconditions/computervisionsyndrome
http://www.ncbi.nlm.nih.gov/pubmed/25606136
http://dx.doi.org/10.47391/JPMA.8124
http://www.ncbi.nlm.nih.gov/pubmed/37876074
http://dx.doi.org/10.4103/jehp.jehp_447_23
http://www.ncbi.nlm.nih.gov/pubmed/38333167
http://dx.doi.org/10.1016/j.jclinepi.2015.01.015
http://www.ncbi.nlm.nih.gov/pubmed/25744132
http://dx.doi.org/10.1088/1757-899X/912/6/062009
https://www.weforum.org/stories/2023/10/doing-more-protect-employee-eye-health-work/
https://www.weforum.org/stories/2023/10/doing-more-protect-employee-eye-health-work/
http://dx.doi.org/10.1016/j.acra.2021.10.023
http://www.ncbi.nlm.nih.gov/pubmed/34836777
http://dx.doi.org/10.1186/s13104-016-1962-1
http://www.ncbi.nlm.nih.gov/pubmed/26956624
http://dx.doi.org/10.1177/1120672118815110
http://dx.doi.org/10.4103/jnsm.jnsm_99_21
http://dx.doi.org/10.1155/2021/3384332
http://www.ncbi.nlm.nih.gov/pubmed/34650344
http://dx.doi.org/10.1111/jan.15140
http://www.ncbi.nlm.nih.gov/pubmed/35112736
http://dx.doi.org/10.1155/2020/7516357
http://www.ncbi.nlm.nih.gov/pubmed/32405305
http://dx.doi.org/10.4103/2320-3897.122661
http://dx.doi.org/10.3390/jcm9051316
http://www.ncbi.nlm.nih.gov/pubmed/32370240
http://dx.doi.org/10.24911/IJMDC.2.1.7
http://dx.doi.org/10.2991/ahsr.k.201125.046

Factors Affecting CVS

[27]

(28]

[29]

[30]

[31]

[32]

http://dx.doi.org/10.1186/s12889-024-17636-5 PMID: 38424562
Bogdanici CM, Sandulache DE, Nechita CA. Eyesight quality and
computer vision syndrome. Rom J Ophthalmol 2017; 61(2): 112-6.
http://dx.doi.org/10.22336/rjo.2017.21 PMID: 29450383

Moschos M, Chatziralli I, Siasou G, Papazisis L. Visual problems
in young adults due to computer use. Klin Monatsbl Augenheilkd
2012; 229(4): 379-81.

http://dx.doi.org/10.1055/s-0031-1299222 PMID: 22496007
Alamri . Computer vision syndrome: symptoms, risk factors, and
practices. ] Family Med Prim Care 2022; 11(9): 5110-5.
http://dx.doi.org/10.4103/jfmpc.jfmpc 1627 21

Liagat F, Javaid MI, Mahmood A. Computer vision syndrome
among students of undegraded level of punjab university lahore.
Asian J Public Health 2023; 2(2): 1-8.

Mokoatle C, Mpofana T. An overview of common computer vision-
related symptoms and patterns amongst administrative staff of a
university in South Africa. 2024 4th International Conference on
Electrical, Computer, Communications and Mechatronics
Engineering (ICECCME),. Male, Maldives, 2024, pp. 1-5.
http://dx.doi.org/10.1109/ICECCME62383.2024.10796600
Lindo-Cano EF, Garcia-Monge VA, Castillo-Cadillo KJ, Sanchez-
Tirado EA, Tévara IM, Morales ]. Computer-digital vision
syndrome among university students of Lima City. Open Public
Health ] 2022; 15: €187494452208104.

[35]

http://dx.doi.org/10.2174/18749445-v15-e2208104

Sengo DB, da Deolinda Bernardo Pica A, Dos Santos IIAB, et al.
Computer vision syndrome and associated factors in university
students and teachers in Nampula, Mozambique. BMC
Ophthalmol 2023; 23(1): 508.
http://dx.doi.org/10.1186/s12886-023-03253-0 PMID: 38093208
Pipanmekaporn T, Bunchungmongkol N, Punjasawadwong Y,
Lapisatepun W, Tantraworasin A, Saokaew S. A risk score for
predicting respiratory complications after thoracic surgery. Asian
Cardiovasc Thorac Ann 2019; 27(4): 278-87.
http://dx.doi.org/10.1177/0218492319835994 PMID: 30857395
Alemayehu M, Nega A, Tegegne E, Mule Y. Prevalence of self-
reported computer vision syndrome and associated factors among
secretaries and data processors who are working in University of
Gondar, Ethiopia. ] Biol Agric Healthc 2014; 4: 15.

Mekonnin TL, Mohammed IS, Yohannes M, Ashete AG, Leyla TA.
Computer vision syndrome and its predictors among secretary
employees working in Jimma University, Southwest Ethiopia. J
Environ Occup Health 2021; 11(2): 27-36.

Laupacis A, Sekar N, Stiell IG. Clinical prediction rules. A review
and suggested modifications of methodological standards. JAMA
1997; 277(6): 488-94.
http://dx.doi.org/10.1001/jama.1997.03540300056034
9020274

PMID:


http://dx.doi.org/10.1186/s12889-024-17636-5
http://www.ncbi.nlm.nih.gov/pubmed/38424562
http://dx.doi.org/10.22336/rjo.2017.21
http://www.ncbi.nlm.nih.gov/pubmed/29450383
http://dx.doi.org/10.1055/s-0031-1299222
http://www.ncbi.nlm.nih.gov/pubmed/22496007
http://dx.doi.org/10.4103/jfmpc.jfmpc_1627_21
http://dx.doi.org/10.1109/ICECCME62383.2024.10796600
http://dx.doi.org/10.2174/18749445-v15-e2208104
http://dx.doi.org/10.1186/s12886-023-03253-0
http://www.ncbi.nlm.nih.gov/pubmed/38093208
http://dx.doi.org/10.1177/0218492319835994
http://www.ncbi.nlm.nih.gov/pubmed/30857395
http://dx.doi.org/10.1001/jama.1997.03540300056034
http://www.ncbi.nlm.nih.gov/pubmed/9020274

	[1. INTRODUCTION]
	1. INTRODUCTION
	2. MATERIAL AND METHODS
	2.1. Study Design and Data Collection
	2.2. Questionnaire Design and Validity
	2.2.1. Non-severe CVS
	2.2.2. Severe CVS

	2.3. Statistical and Data Analysis
	2.4. Ethical Considerations

	3. RESULTS
	3.1. Prevalence of Computer Vision Syndrome (CVS)
	3.2. Characteristics of the Samples in the Two Groups
	3.3. Factors Associated with Severe CVS

	4. DISCUSSION
	5. LIMITATIONS
	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIAL
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES


