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Abstract: 1t is hard to envisage any business activity nowadays without the use of computers. The users
who in their work utilize computers or some other displays for viewing electronic contents are exposed to
the computer vision syndrome effects. This paper defines the computer vision syndrome and explains
occurrences of the syndrome, setting out also its consequences. Analysis has been made of the viewpoints
of users from the developed EU countries regarding the computer vision syndrome. Comparison has been
made of the obtained data with the data showing viewpoints of the users in the Republic of Serbia. The
aim of this analysis is to form a comprehensive picture of the computer vision syndrome issues. At the
end of the paper, solutions are depicted for reducing the consequences and preventing the computer vision
syndrome occurrences.
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1. Introduction

New technologies have been changing the ways in which people communicate. They enable
constant education and information for the users. Owing to their widespread reach, it is
necessary, in addition to their positive aspects, to analyze also the negative features of the new
technologies, i.e. the risks posed by using of contemporary electronic devices (mobile phones,
computer screens, game consoles and similar) (Gonzalez-Pérez et al.,, 2018; Fabricio Ccami-
Bernal et al., 2024). This paper analyzes one of the problems occurring as the consequence of
intensive usage of electronic devices — the Computer Vision Syndrome (CVS) (Vate-U-Lan,
2015). The CVS is a complex eyesight syndrome resulting from protracted watching the display
of a computer or some other electronic device. (Marwa et al.,, 2021) This syndrome implies
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headaches, blurred vision, tired and dry eyes, neck and shoulder pains, sleep disorders (Ahmed
et al., 2016; Zovkic et al.,, 2011; Dimitrijevi¢ et al., 2023; Altlhi et al., 2020) for which it is
presumed to occur in 70% (from 64% to 90%) of computer users (Charpe & Kaushik, 2009;
Selvaraj et al.,, 2021). These symptoms take place when the visual demands exceed visual
abilities of an individual to perform the task (Zainuddin & Mohd Isa, 2014). The main reasons
for existence of this syndrome can be poor lighting of the room, glare on the screen, improper
viewing distance of the user, poor seating posture (American Optometric Association, 2019) or
combination of any of these causes (Mowatt et al., 2017).

This syndrome is manifested through eye anomalies or superficial accommodative spasms
or extra of the eye (ergonomic). All these problems occur with the individuals who do not have
sufficient visual capacities to comfortably perform the computer task (Viduka et al., 2017).

Although use of computers enables fast and efficient performing of tasks, its excessive use
significantly affects the users’ health. Use of a computer for several hours (more than three
hours) brings about the professional risk of developing the Occupational Overuse Syndrome
(O0S), Computer Vision Syndrome (CVS) and psychosocial stress (Ahmed et al., 2018). Other
authors have also agreed regarding the causes of subsistence of these undesirable effects, like
(Toama et al., 2012). According to American Optometric Association — (AOA), as much as 70-
75% of users working on computers have experienced numerous vision problems which have
been collectively encircled under the name Computer Vision Syndrome — CVS) (Viduka et al.,
2017; Zunjié, 2014).

If these problems are neglected, there is a great probability of their recurrence or even
worsening in future. Although it has not been proven that the tasks performed on computers
can cause permanent damage to the eye, there is a great probability that they will cause
temporary discomfort that can bring about lowering of employees’ performance causing work
time losses, as well as diminishing of the employees” work satisfaction. This syndrome affects
90% of the employees (Rosenfield, 2011) who use computers in their work for more than three
hours every day. Surveys reveal that this syndrome can reduce employees’ performance in
certain tasks even up to 40% (Zainuddin & Mohd Isa, 2014). Owing to great technological
advances and to the drop in hardware prices, the use of computers is rising in performing the
ever-larger number of tasks. The tasks requiring long time computer work, i.e. the work longer
that eight hours a day, actually refer to the engineering work where the computer is used as the
basic tool of the trade.

The problems related to computer vision syndrome mainly come about due to the fact that
human eyes have basically been conceived for remote vision. However, nowadays we have
evaluated from the primeval hunters to computer users who in everyday work spend most of
their time looking at screens of electronic devices. These new work conditions in the novel
visual environments are named in literature as the disease of the millennium (Logaraj et al.,
2014).

2. Preceding studies

The condition of health is an essential aspect of life which should be looked after all the
time. Existing health issues can have negative effects on both business and private aspects of
life. Research studies on this subject have been going on in the last 30 years. Most of these
papers were created at the very beginning, i.e. at the time when the problem was determined
and defined as the CVS we know today. The trend can be observed of the increasing number of
such papers, mainly coming from universities worldwide. This, however, is still a poorly
covered topic, considering the number of people affected by this problem. This topic is rarely
mentioned in expert circles, except in case of medical workers. However, the occurrence of
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health issues can be observed also through the prism of economic factors such as loss of
employees' productivity, increase in sick leave days, diminished satisfaction of employees and
employers, etc. If observed from this angle, the very topical subject for further research studies
comes into focus.

Although the CVS is named the millennial disease, there is a small number of researchers
dealing with this topic. In recent years, however, a move forward has been observed in this
field. Some of the research studies analyze the computer vision syndrome with students, some
with medical staff or with administrative workers, but with engineers also. The researcher
Seshadhri with associates analyzed in 2014 the link between number of hours spent on
computer work and the occurrence of computer vision syndrome. This research study came to
the conclusion that there were no connections between the total number of hours of computer
use and occurrence of the syndrome.

The study conducted in 2014 by Logarel et al. at Chennai University on engineers and
medical staff showed that prevention among engineers was 81.9%, and 78.6% among medical
students. This study also proved that the students who used computers for four to six hours
daily had a higher risk of developing the symptom. Contrary to the previously mentioned
study, this study showed there was a correlation between the number of hours spent at work on
computers and the CVS symptoms occurrence.

The results of the research conducted in Malaysia on IT students, medical and
administrative staff shows that 55% respondents have experienced tingling in the eyes, 61%
have had headaches, 46% redness of eyes while 87% of respondents have felt tiredness of eyes
and eye lids after six hours spent in front of a computer screen.

Furthermore, in 2013, a research study was conducted by Reddi SC and associates on
Malaysia University students. The aim of the study was to determine the visual symptoms,
related factors and the knowhow and practice in computer use (Thilakarathne et al., 2014).

One of the studies has dealt with researching the average time the users spend using the
mobile phone. The results have shown that in 2011, the mobile phone was used 98 minutes per
day, while it rose to 195 minutes in 2013. This study demonstrated the increase in time of
mobile phone use and the amount of time people spent watching the screens. The mobile phone
screens are rather small, thus requiring additional strain of the eye and bringing about rapid
eye tiredness and some of the CVS related symptoms. One of the studies which analyzed the
mobile phone (smart phone) blue light consequences has proven adverse effect of this type of
light to the corneal epithelium cells in humans. Excessive exposure to the blue light has caused
deterioration of the tear film and increase in the inflammatory markers of the eye surface (Choi
et al., 2018). In 2014, a study was conducted in Serbia aimed at discovering how much the users
know about computer vision syndrome and about the modes of its prevention (Viduka et al.,
2017). Comparison was made within that study of the results obtained in Serbia which is in the
process of EU accession, with the data from the EU member countries.

3. Job of the future

It is often stated that a job in the field of information-communication technologies is the job
of the future. Many parents advise their children to take studies in that particular domain.
However, choosing a job in this field should be observed by taking into consideration the
computer vision syndrome and the difficulties it brings about (Hashemia et al., 2018). Namely,
each educated engineer, and an IT engineer in particular (because the computer is basic tool of
the trade in IT, and not just a work aid) is expected, after completing the education and when
starting to work, to have a working life of 40 years. This requirement poses a heavy burden for
the user's health, (Urbanova et al., 2023) as he/she spends the minimum of eight hours on
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computer work (which is about 84,480 work hours in their work life) (Viduka et al., 2017). This
job, as well as most of the jobs today, necessitates multiple hours of computer work, thus
presenting a certain health hazard. One of the causes of health problems occurrence can be the
work space strong light, which also can bring about development of the vision problems
(Ahmed et al., 2016).

This paper gives its contribution to increasing the awareness of the health protection
importance, (Zarina et al., 2022) with special emphasis on the people whose work implies
continuous computer work. It is very important for engineers, as well as for other employees, to
be informed about the risks involved in the use of computers as well as about the ways to
decrease that risk and about the means of protection.

4. The situations in the countries where studies have been conducted

There are few research studies dealing with the computer vision syndrome status and the
related protection modes in the European Union countries. This paper analyzes the points of
view of users in the European Union (EU) developed countries regarding the computer vision
syndrome. The obtained data are compared with the data showing viewpoints of the users in
the Republic of Serbia (SRB), which were obtained in the previous study. The results of the
previous study of the CVS issues in the Republic of Serbia, point to the existence of a large
number of users with this syndrome. (Balaban et al., 2021) Despite that fact, the conducted
study has shown that there is a small percentage of users who are familiar with the causes of
this syndrome occurrence, its consequences as well as the possible protection means.

5. Research method

The research study conducted for the needs of this paper was realized by the use of an
electronic questionnaire. The electronic questionnaire was put up on a certain Internet address,
which the authors of the paper shared with social networks and expert forums gathering large
number of computer users for their business and other purposes. The questionnaire was
designed in such a way that the respondent first provides essential information such as gender,
age and profession, which is followed by the questions related to the use of computers and the
respondent’s opinion about the topic of the research. This was the identical questionnaire to the
one we had used for the research study in the Republic of Serbia, the only difference being that
it was translated into the English language and limited to the users in the EU member countries.
Users from the following EU member countries took part in our study: Croatia (75), Greece (42),
Slovenia (30), Romania (27), Slovakia (21), France (15), Check Republic (15), Italy (15), Bulgaria
(12), Germany (9), Spain (3), Sweden (3) and Austria (3). All the questions in the questionnaire
were compulsory ones, and the condition for a successful forwarding of the filled-in
questionnaire to this paper’s authors” email was answering to all the questions posed. Captcha
was used as the protection means intended to prevent computer robots to fill-in the
questionnaire themselves, affecting in that way validity of the results obtained.

6. Research results

There were 270 respondents in the carried-out research coming from the countries within the
EU, while, for comparison, the results were used of the study showing the situation in the
Republic of Serbia, where there were 90 respondents. This is to say that we analyze in this paper
the points of view of the total of 360 respondents from both the studies. Out of that number of
respondents, there was a majority of 239 male respondents, where 147 of them came from the
EU and 65 of them from Serbia. The youngest respondent was 18 and the oldest one was 67.
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There was a large number of women (total of 121 of them), with 96 coming from the EU and 25
from Serbia. This ratio was the expected one, considering that there are still more men
employed in the technical sector.

In addition to the actual number of respondents, another factor also added to the
significance of the research, and it was the age span of the respondents. The respondents were
divided into two categories, with one category comprising those younger than thirty and the
other one the respondents older than thirty. This age limit was taken as the rough half of the life
span and working life of people. Out of the total number of respondents, 215 of them are thirty
or younger, with 177 of them coming from the EU, and only 38 from Serbia. The second
category, comprising 145 people older than 30, was the smaller group with respect to the total
number of respondents. Among this group, 93 people were from the EU and 52 from Serbia.

Besides the information on the respondents’ profession and age, it was very important to us
to learn how many respondents used some of the aids such as lenses, spectacles or artificial
tears. Out of the total number of respondents, a large number of them, i.e. 209, did not use any
aids, with 162 of them coming from the EU and 47 from Serbia. Lenses are used by 18 of the
respondents (EU - 12 and SRB - 6), spectacles by 107 respondents (EU - 75 and SRB - 32) while
artificial tears are used by 26 respondents (EU - 21 i SRB - 5). This was a good indicator,
considering that majority of the respondents did not have any need for the aids. On the other
hand, the number of those who use some of the aids is rather high, referring primarily to those
using the spectacles as the traditional aid.

The last datum in Table 1 shows the number of hours spent on the computer within one day.
The questions referring to the hours are divided into five categories. The first category consisted
of users who spend from zero to two hours on the computer daily, where 58 respondents gave
their confirmatory answers (EU - 42 and SRB - 16). The second category comprised users who
spend from two to four hours a day and here 84 respondents gave their affirmative answer (EU
- 66 and SRB - 18). In the third category are the users who use computers from four to six hours
daily, and there are 66 of them in our study (EU - 51 and SRB - 15). The fourth category consists
of users who use computers from six to eight hours a day, and 66 respondents marked this in
our study (EU - 51 and SRB - 15). The last category refers to those who use the computer for
more than eight hours a day and there were 86 of them (EU - 60 and SRB - 26). These
parameters have shown to us the kind of the group of respondents in our study, indicating
whether we have come across the target group of people using the computer to large extent
within a day. All the above stated pieces of information are contained in Table 1.

Table 1. General research information
SRB EU Total

R , Male 65 174 239
espondents’ gender Female 55 % 121
R , <30 38 177 215
espondents’ age > 30 0 9 145

No 47 162 209

Does the respondent use Lenses 6 12 18
some of the eye aids? Artificial tears 5 21 26
Spectacles 32 75 107

0-2h 16 42 58

The average time spent by 2 —4h 18 66 84
the respondent on the 4 — 6h 15 51 66
computer. 6 -8h 15 51 66

More than 8h 26 60 86
Source: Author’s research
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Interesting data have been obtained by analyzing the age of the users who have had some of
the CVS symptoms, as depicted in Table 2. It is possible to discern that there are more
respondents younger than 30 who have had some of the CVS related symptoms. It is especially
worrying that in the age group up to 30 there are more respondents experiencing problems than
those who do not. There are more respondents from the EU having these problems than those
in Serbia.

Table 2. Ages of respondents who have experienced problems

Ages of respondents who have experienced problems
(some of the symptoms)

<30 >30

Have Don’t have Have Don’t have

EU 114 66 42 48
SRB 12 26 20 32

Source: Author’s research

The ratio of the respondents with perceived CVS symptoms, according to the gender, is
shown in Graph No. 1. The results reveal that there are more men experiencing these problems.
However, the difference in the number of men with the perceived CVS symptoms is negligible
with respect to the number of women with the same problem.

E B B

M F

Graph 1. The ratio of the number of respondents with perceived CVS symptoms, according to
gender
Source: Author’s research

Further analyses of the data obtained in the study have provided other useful outcomes
shown in Graphs 2, 3, 4, 5 and 6.

Total of 72 respondents have heard of the CVS, while as many as 198 respondents in the EU
countries have never heard of this syndrome (Graph 2).

The results reveal very low awareness of the problem existence and low degree of
knowledge about this topic. Intensive action is required towards informing the users about the
health-related risks involved in using computers. In view of the obtained results, it would be
desirable to introduce to technical faculties some lectures of informative character, where
students could obtain more information regarding development of the computer vision
syndrome, as well as about possible preventive measures.
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Graph 2. Number of respondents who have heard of the CVS

Source: Author’s research

Out of the total number of respondents who stated they have perceived existence of some of
the computer vision syndrome problems, there are 108 of these who have used some eye aids.
This number is considerably lower than the number of those who have not used any aids and
there were 162 of them among the respondents from the EU countries. The results of this
analysis (Graph 3) point to the need for education towards increasing the computer users’
awareness about the consequences of protracted computer work, as well as about the
importance of using various eye aids aimed at preventing occurrence of the computer vision
syndrome symptoms.

Some other parameters, showing more information about the state in the EU countries, can
be singled out of the study. One of the parameters refers to the answers to the question about
the purpose of computer use.

mEU
= 5RB
60
40
20
[
Yo No

Graph 3. The ratio of the number of respondents with perceived DVS symptoms who use some
of the aids, with respect to those who do not use any aids
Source: Author’s research
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We have offered a couple of answers, as we did in the previous study, which will be
compared here so as to provide a realistic picture of this topic.
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Graph 4. The purposes to which computer is used
Source: Author’s research

The information about how many users believe that the work environment contributes to the
CVS related difficulties at work, are depicted in Graph 5. The data about how much the
respondents are interested in the advice from experts regarding protection of eyes, are shown in
Graph 6.

Our study has shown that there are few users who have heard of the CVS and therefore it
could be expected that most of the respondents have described their work environments as
good. Although this might be true, the question still remains of how they know the
environment is good if they have not been aware of the problems that can occur during
protracted work in inadequate conditions.
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Graph 5. Do you think that your work environment additionally provokes your eyesight
difficulties?
Source: Author’s research

This same question is also disputable in the results depicted in Graph 6 showing the number
of respondents interested in the experts’ advice for protection of eyes in case of prolonged work
on computers. Considering the small number of respondents aware of the CVS problems, it is
expected that they have had no need for information and advice from experts.
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Graph 6. Are you interested in the advice of experts regarding protection of eyes?
Source: Author’s research

7. Conclusion

The problems with eyes and eyesight are the frequent health problems found with
engineers, but also with other people who spend a lot of time on computers. These problems
can result in decreased productivity, increased frequency of errors and reduced satisfaction
with work. The computer vision syndrome also implies problems with spine, but such
problems have not been processed in this paper. The reason for this lies in the fact that there is a
large number of users who are aware, i.e. who have some of the spine problems, but they act
towards preventing the problem, and it is not the case with the users who have some of the eye
problems.

This research has shown both the differences and similarities between the respondents from
the EU member countries and those from the Republic of Serbia with respect to the computer
vision syndrome. Respondents from both these groups believe that eyesight problems cannot be
caused by their work environment, which is completely incorrect.

If the study results are analyzed from the point of view of the respondents’ gender, we
obtain almost matching results. This means that additional work is needed in educating both
men and women regarding detecting the causes of the syndrome occurrence, as well as
regarding implementation of the protection means. Special attention should be paid to the
study results regarding the ages of the respondents who experience some of the symptoms.
These results are different in the EU respondents’ sample from those in the Republic of Serbia.
The results show that there is a high number of respondents up to 30 years of age in the EU
member countries who experience some of the symptoms of the observed syndrome. Unlike the
EU respondents, the respondents in the Republic of Serbia above the age of 30 predominantly
have some of the symptoms which cause the CVS.

On the basis of the obtained results, it is evident that measures should be taken towards
educating both computer users and employers towards the goal of reducing health problems
related to the computer vision syndrome. The basic goal is to take adequate protective measures
with people who use computers every day, so as to reduce causes that generate the computer
vision syndrome. The measures for preventing and treating of the problems involve frequent
breaks, use of proper lighting, working out, use of ergonomic chairs and use of eye aids.

This paper should raise the awareness of the CVS problem existence and incite development
of new research studies in this field in the territory of the European Union as well as in the
countries awaiting the accession.
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In our future research, we are going to do the analyses related to the status of spine and
back, as well as to other factors of influence on the normal work of employees using computers
in their work. In this future paper, we intend to compare standpoints of users with respect to all
the computer vision syndrome symptoms. In addition, we want to determine in what way and
to what extent the computer vision syndrome symptoms affect employee motivation, their
productivity at work, absence from work due to the difficulties they experience while working,
etc.

Acknowledgements

The authors use this opportunity to express thanks to all the participants in the
questionnaire for devoting their time to it. We hope the results obtained will be of use to all the
computer users and that in future research we will have better results regarding the number of
users with the computer vision syndrome.

References

Ahmed, 1., Okumura, H., & Arai, K. (2016). An Informational Model as a Guideline to Design
Sustainable Green SLA (GSLA). (IJACSA) International Journal of Advanced Computer
Science and Applications, 7(4), 302-310. http://dx.doi.org/10.14569/]JACSA.2016.070439

Ahmed, 1., Okumura, H., & Arai, K. (2016). Identifying Green Services using GSLA Model for
Achieving Sustainability in Industries. (ITACSA) International Journal of Advanced
Computer Science and Applications, 709), 160-167.
https://dx.doi.org/10.14569/IJACSA.2016.070922

Ahmed, S.F., McDermott, K.C., Burge, W.K., Ahmed, L.LK. Varma, D. K,, Liao, Y. J., Crandall,
A. S, & Khaderi, S. K. R. (2018). Visual function, digital behavior and the vision
performance index. Clin Ophthalmol, 12, 2553-2561.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6292403/

Altalhi, A., Khayyat, W., Khojah, O., Alsalmi, M., & Almarzouki, H. (2020). Computer Vision
Syndrome Among Health Sciences Students in Saudi Arabia: Prevalence and Risk
Factors. Cureus, 12(2), €7060. https://doi.org/10.7759/cureus.7060

American Optometric Association. (2019). https://www.aoa.org/patients-and-public/caring-for-
your-vision/protecting-your-vision/computer-vision-syndrome (10.05.2024.)

Balaban P., Viduka D. & Djuraskovic J. (2021) The Impact of Computer Vision Syndrome on
Productiviti in the ICT Sector. 16th conference with international participation Risk and
safety engineering, Vrnjacka Banja. Online:
http://www .rizik.vtsns.edu.rs/RSE_2021/radovi/dr_oblasti/Rizik_2.26.pdf

Ccami-Bernal, F., Soriano-Moreno, D. R., Romero-Robles, M. A., Barriga-Chambi, F., Tuco, K. G,,
Castro-Diaz, S. D., Nufiez-Lupaca, J. N., Pacheco-Mendoza, J., Galvez-Olortegui, T., &
Benites-Zapata, V. A. (2024). Prevalence of computer vision syndrome: A systematic
review  and  meta-analysis. = Journal @ of  optometry, 17(1), 100482.
https://doi.org/10.1016/j.0ptom.2023.100482

Charpe, N. & Kaushik, V. (2009). Computer Vision Syndrome (CVS). Recognition and Control
in Software Professionals. Journal of Human Ecology, 28(1), 67-69.
http://dx.doi.org/10.1080/09709274.2009.11906219

Choi, J.H., Li, Y., Kim, S.H, Jin, R, Kim, Y.H., Choi, W., et al. (2018). The influences of
smartphone use on the status of the tear film and ocular surface. PLoS ONE, 13(10),
€0206541. https://doi.org/10.1371/journal.pone.0206541

10


http://dx.doi.org/10.14569/IJACSA.2016.070439
https://dx.doi.org/10.14569/IJACSA.2016.070922
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6292403/
https://www.aoa.org/patients-and-public/caring-for-your-vision/protecting-your-vision/computer-vision-syndrome
https://www.aoa.org/patients-and-public/caring-for-your-vision/protecting-your-vision/computer-vision-syndrome
http://www.rizik.vtsns.edu.rs/RSE_2021/radovi/dr_oblasti/Rizik_2.26.pdf
https://doi.org/10.1016/j.optom.2023.100482
http://dx.doi.org/10.1080/09709274.2009.11906219
https://doi.org/10.1371/journal.pone.0206541

Comparative Analysis of the Computer Vision Syndrome Between the Developed EU Countries and
Republic of Serbia

Dimitrijevi¢ V., Todorovi¢ I, Viduka B., Lavrni¢ I. & Viduka D. (2023) Prevalence of computer
vision syndrome in computer users: a systematic review and meta-analysis.
Vojnosanitski pregled, 80(10), 860-870. https://doi.org/10.2298/VSP220301024D

Gonzalez-Pérez, M., Susi, R., Barrio, A., & Antona, B. (2018). Five levels of performance and two
subscales identified in the computer-vision symptom scale (CVS517) by Rasch, factor,
and discriminant analysis. PLoS ONE, 13(8), e0202173.
https://doi.org/10.1371/journal.pone.0202173

Hashemia, H., Khabazkhoobb, M., Nabovatic, P., Shahrakid, F.A., Ostadimoghaddame, H.,
Faghihif, M., Aghamirsalimg, M, Doostdarc, A., & Yektad, A. (2018). Accommodative
insufficiency in a student population in IranInsuficiencia acomodativa en una poblacion
estudiantil de Iran. Journal of Optometry, 12(3), 161-167.
https://www.sciencedirect.com/science/article/pii/S1888429618300335

Logaraj, M., Madhupriya, V., & Hegde, S.K. (2014). Computer Vision Syndrome and Associated
Factors Among Medical and Engineering Students in Chennai. Annals of Medical and
Health Sciences Research, 4(2), 179-185. https://doi.org/10.4103/2141-9248.129028

Marwa M. Zalat , Soliman M. Amer , Ghada A. Wassif , Shereen A. El Tarhouny & Tayseer M.
Mansour (2021). Computer Vision Syndrome, Visual Ergonomics and Amelioration
among Staff Members in a Saudi Medical College. International Journal of Occupational
Safety and Ergonomics, 28(2), 1033-1041. https://doi.org/10.1080/10803548.2021.1877928

Mowatt, L., Gordon, C., Santosh, A. B. R., & Jones, T. (2017). Computer vision syndrome and
ergonomic practices among undergraduate university students. International Journal of
Clinical Practice, 72(1), e13035. https://doi.org/10.1111/ijcp.13035

Rosenfield, M. (2011). Computer vision syndrome: a review of ocular causes and potential
treatments. Ophthalmic Physiol Opt, 3(5), 502-515. https://doi.org/10.1111/;.1475-
1313.2011.00834.x

Selvaraj S., Ganesan D. K. & Jain T. (2021). A Study on Single versus Multiple Symptoms of
Computer Vision Syndrome (CVS) among Engineering Students in Kancheepuram
District, Tamil Nadu. International Journal of Current Research and Review, 13(6), 51-
55. http://dx.doi.org/10.31782/IJCRR.2021.13605

Thilakarathne, M.M.S.V., Udara, HM.M., Thucyanthan, B. & Ranasinghe, P. (2014). Prolonged
computer use and its effects on vision among undergraduates in University of
Colombo, School of Computing. http://ir.kdu.ac.lk/handle/345/1825 (20.04.2024.)

Toama, Z., Mohamed, A. A., & Hussein, N. K. A. (2012). Impact of a Guideline Application on
the Prevention of Occupational Overuse Syndrome for Computer Users. Journal of
American Science, 8(2), 265-282.

Urbanova B.L., Geckova ,M.A., Veselska, D.Z., Capikova, S., Holubcikova, J., van Djjk, J. P., &
Reijneveld, S. A. (2023). Technology supports me: Perceptions of the benefits of digital
technology  in  adolescents. = Frontiers in  psychology, 13,  970395.
https://doi.org/10.3389/fpsyg.2022.970395

Vate-U-Lan, P. (2015). Redesign Principles of Game-Based Learning: Expectations from
Stakeholders in a Developing Country. The 9th European Conference on Games-Based
Learning. Steinkjer, Norway.

Viduka, D, Dragicevic, M., Basic, A., Viduka, B., & Lavrnic, L. (2017). 21st century engineering
challenges observed through computer vision syndrome. Tehnicki Vjesnik-Technical
Gazette, 24(1), 201-205. https://doi.org/10.17559/TV-20140624084534

Zain Z.M., Jasmani F.N.N., Hadirah N.H. & Nurudin S.M. (2022). Gadgets and Their Impact on
Child Development. Proceedings 82(1), 6.
https://doi.org/10.3390/proceedings2022082006

11


https://doi.org/10.2298/VSP220301024D
https://doi.org/10.1371/journal.pone.0202173
https://www.sciencedirect.com/science/article/pii/S1888429618300335
https://doi.org/10.4103/2141-9248.129028
https://doi.org/10.1111/ijcp.13035
https://doi.org/10.1111/j.1475-1313.2011.00834.x
https://doi.org/10.1111/j.1475-1313.2011.00834.x
http://dx.doi.org/10.31782/IJCRR.2021.13605
http://ir.kdu.ac.lk/handle/345/1825
https://doi.org/10.3389/fpsyg.2022.970395
https://doi.org/10.3390/proceedings2022082006

Viduka et al.

Zainuddin, H. & Mohd Isa, M. (2014). Effect of Human and Technology Interaction: Computer
Vision Syndrome among Administrative Staff in a Public University. International
Journal of Business, Humanities and Technology, 4(3), 39-44.

Zovkic, M., Vrbanec, T., & Dobsa, J. (2011). Computer ergonomic of elementary school students.
Proceedings of the 22nd Central European Conference on Information and Intelligent
Systems, Varazdin, Croatia, 37-45.

Zunjié, A. (2014). Visual Performance Research of Call Centre VDT Operators. FME
Transactions, 32(2), 99-105.

© 2024 by the authors. Submitted for possible open access publication under the terms and
conditions of the Creative Commons Attribution (CC BY) license
2 (http://creativecommons.org/licenses/by/4.0/).

12



