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INTRODUCTION

ABSTRACT

During the 2019 COVID pandemic, the learning process was
carried out online so that the level of computer usage was higher
every day. Physical disorders that often occur due to computer
use in the eyes include refractive errors, one of which is myopia.
The purpose of this study was to determine the relationship
between visual distance, sitting position, and computer screen
brightness on refractive status in students of the Faculty of
Medicine, University of Muhammadiyah Semarang. This research
is an analytic observation research by design cross-sectional. The
sample for this study was students from class 2019 - 2021 at the
Faculty of Medicine, Muhammadiyah University, Semarang. The
sampling technique uses simple random sampling which selects
objects at random. Researchers used the questionnaire method
where the questionnaire contained written questions that had
been validated. The data obtained were analyzed using the chi-
square test. The number of respondents to this study was 74
students. The distance from the eye to the screen of most
respondents is ca lose distance as many as 40 people (54.1%), The
position of most respondents when using a laptop is bending as
many as 50 people (67.6%), The brightness of the laptop screen
used by most respondents uses optimal brightness as much as 73
people (98.6%). Respondents who experienced an increase in
myopia were 24 (32.5%). The results of this study showed that
there was no relationship between distance (p 0.456), sitting
position (p 0.690) and screen brightness (p 0.485) on refractive
status, because both respondents the distance, position and
lighting are appropriate or not, all show almost the same
percentage to experience an increase in myopia.
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The development of the times makes it easier for someone to find information with
available technology, one of which is a computer, laptop, or gadget. The use of computers,
laptops, gadgets, and tablets cannot be separated from life, especially in the Industrial
Revolution 4.0 era. Many people work, go to school, or even just spend time in front of a
computer or laptop for hours without a break which has an effect on their physical and mental
health problems. Physical disorders that often occur in the eye, including the occurrence of
refractive errors.!

Myopia is a refractive disorder in which parallel rays that enter the eye without
accommodation are refracted to a focal point in front of the retina. In myopia, because the
eyeball is too long or the lens is too strong, near light sources are brought to focus on the retina
without accommodation (although accommodation is normally used to see near objects), while
distant light sources focused in front of the retina appear blurred. Therefore, people with
myopia have better near vision than far vision, a condition that can be corrected with convex
lenses. Provision of the weakest or minimal negative spherical or concave glasses that produce
the best visual acuity.2

The prevalence of myopia at school age has increased in various parts of the world. The
highest prevalence occurs in East Asia such as China (78.4% at the age of 5-15 years), Hong
Kong (70% at the age of 17 years), Taiwan (84% at the age of 16-18 years), Japan (65.6% at 17
years old).3 There are several risk factors that can increase the occurrence of myopia including
genetics, activity habits at close range, and light intensity or lighting factors.*

Children with myopia parents have a higher prevalence. The inherited genetic pattern
varies, both autosomal recessive, autosomal dominant, and sex-linked. Close viewing causes
continuous accommodation, which increases refraction by dilating the lens. Sitting distance of
less than 30 cm in front of the computer for more than 4 hours without any breaks will make
the eye muscles work harder, resulting in eye fatigue. Blue-violet light will damage eye cells and
muscle cells if you get continuous exposure thereby increasing the risk Age- related Macular
Degeneration. Lighting that is too strong causes excessive glare but lighting that is too dim can
also make the eye work harder to see. Therefore, adequate lighting is needed to prevent bad
lighting when working at close range, especially when using visuals which will cause eye fatigue
or asthenopia.*

During the 2019 COVID pandemic, especially students are encouraged to carry out the
learning process online resulting in a higher level of use of computers every day. Therefore,
researchers are interested in knowing the relationship between visual distance, sitting position
and computer screen brightness on refractive status in students of the Faculty of Medicine,

University of Muhammadiyah Semarang.
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METHODS

This research has received ethical approval by the Health Research Ethics Commission
(KEPK) Faculty of Medicine, University of Muhammadiyah Semarang with number
119/EC/KEPK - FK/UNIMUS/ 2022. This research is an analytic observation research by design
cross-sectional. The sample for this study was students from class 2019 - 2021 at the Faculty of
Medicine, Muhammadiyah University, Semarang. The sampling technique uses simple random
sampling which selects objects at random. The sample inclusion criteria are FK UNIMUS
students’ classes 2019, 2020, and 2021, who use laptops for more than 4 hours/day, willing to
fill out a questionnaire. Sample exclusion criteria were consuming drugs that have side effects
such as CVS symptoms (antihistamines, antidepressants), having disorders such as glaucoma,
hypertension, allergic conjunctivitis, and damage to N. trigeminus [N. V] and diabetes mellitus,
using glare or filter layer, not completing the complete questionnaire.

This research examines computer usage behavior, namely the distance between the eyes
and the screen, the position of using the gadget, and the brightness of the screen on refraction
status. Screen brightness is checked using the Luxmeter tool. Meanwhile, data on refraction
status and other gadget usage behavior uses a questionnaire. Researchers used the
questionnaire method where the questionnaire contained written questions that had been
validated and then answered by the respondents. The form of the questionnaire is a closed and
open questionnaire, where a closed questionnaire is using a multiple-choice technique that
already has a choice of answers so that the respondent chooses the desired answer. Meanwhile,
the open questionnaire is a short form filled in subjectively by the respondent. The
questionnaire contains symptoms and habits when using a computer that affects the occurrence
of refraction status. Increased myopia is a change or increase in the respondent's negative
spherical diopters. The initial refraction status baseline is based on the refraction status
questionnaire question data before the start of online learning (2019) while the final refraction
status is the refraction status in December 2022. The questionnaire was carried out using

Google Forms and distributed to students of class 2019, 2020, and 2021.

RESULTS
Research conducted from December 16 2022 to January 8 2023 was carried out through
the application Zoom meeting as well as face-to-face meetings. This study uses observational

analytic methods cross-sectional. The research sample was students of the Faculty of Medicine,

Computer Usage Behavior Relationship Against Refraction Status In Students Of The Faculty
Of Medicine, University Of Muhammadiyah Semarang (Wahju Ratna Martiningsih, Swasty,
Ika Dyah Kurniati)
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University of Muhammadiyah Semarang, class of 2019, 2020 and 2021. The samples that met

the inclusion criteria were 74 student samples.

Table 1. Characteristics of Respondents

Variable n Percentage (%)
Gender

Man 19 25,7
Woman 55 74,3
The distance between the eyes and the laptop screen
Very close (less than 40 cm) 31 41,9
Close (between 40 - 76 cm) 40 54,1
Deep (>76 cm) 3 4
Position when using a laptop

Lie down 6 8,1
Bend over 50 67,6
Sit up straight 18 24,3
Laptop screen brightness

Optimum brightness 73 98,6
The brightness is not optimal 1 1,4
Refractive status baseline

Myopi 38 51,4
Emetropi 36 48,6
Last refractive status

Myopia increase 24 32,4
No changes 50 67,6

Based on the data in Table 1, the results showed that there were 55 female respondents
(74.3%) more than 19 male respondents (25.7%). The distance from the eye to the screen of
most respondents is a close distance of 40 people (54.1%), then a very close distance of 31
people (41.9%), and the least distance is the long distance of 3 people (3.7 %). Respondents are
said to be close, namely the distance between the eyes and the screen as far as 40-76 cm, very
close distance, which is less than 40 cm, while the distance is far, which is more than 76 cm.

The position of most respondents when using a laptop was bending as many as 50 people
(67.6%), then respondents with an upright sitting position were 18 people (24.3%) and
respondents who used laptops in a lying position were 6 people (8.1%). The brightness of the
laptop screen used by most respondents used optimal brightness for as many as 73 people

(98.6%) while the brightness was not optimal for as many as 1 person (1.4%).

Table 2. Relationship between distance and refractive status

136 E-ISSN 2774-3837



ADM] Vol. 4. No. 2, November 2023 p. 133-142

Distance Refractive status Total P value
Myopia increase No changes
n % n %
Very close 11 355 20 64.5 31
Near 13 325 27 67.5 40 0.456
Far 0 0 3 100 3

Based on Table 2, test results Chi-Square obtained p value = 0.456 p (> 0.05) meaning that

there is no relationship between distance and refractive status.

Table 3. The relationship between sitting position and refractive status

Position Refractive status Total P value
Myopia increase No changes
n % n %
Lie down 1 16.7 5 83.3 6
Bend over 17 34.0 33 66.0 50 0.690
Sit up straight 6 333 12 66.7 18

Based on Table 3, test results Chi-Square obtained p value = 0.690 p (> 0.05) meaning that

there is no relationship between position and refractive status.

Table 4. The relationship between screen brightness and refractive status

Screen brightness Refractive status Total P value
Myopia increase No changes
n % n %
Not optimal 0 0 1 100 1
Optimal 24 329 49 67.1 73 0.485

Based on Table 4, test results Chi-Square obtained p value = 0.485 p (> 0.05) means that

there is no relationship between screen brightness and refraction status.

DISCUSSION
Relationship between distance, sitting position, and screen brightness with refraction
status

Learning through online methods was enforced during the Covid-19 pandemic. Learning

that is carried out online makes students stare at screens of gadgets or other electronic devices

Computer Usage Behavior Relationship Against Refraction Status In Students Of The Faculty
Of Medicine, University Of Muhammadiyah Semarang (Wahju Ratna Martiningsih, Swasty,

Ika Dyah Kurniati)
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that exceed the reasonable time limit for our eyes' endurance to see the screen. Spending time
in front of a computer or laptop for hours without a break can have an effect on physical and
mental health problems. The most common physical disorder is the eye. The excessive intensity
of looking at the screen has an impact on our sharpness and increases the number of sufferers
of myopia. In fact, recent findings show that a higher incidence of myopia can be seen during the
pandemic than before the pandemic. Shows the risk of developing myopia is directly
proportional to the time intensity of using electronic devices.> Therefore, researchers are
interested in knowing the relationship between visual distance, sitting position, and computer
screen brightness on changes in refractive status in students of the Faculty of Medicine,
University of Muhammadiyah Semarang.

The number of respondents to this research was 74 students. The majority of respondents
used laptops at a close range of 40 people and a very close distance of 31 people. Respondents
who used laptops at close range experienced a 32.5% increase in myopia while respondents
who used laptops very closely experienced a 35.5% increase in myopia. The results of this study
indicate that both respondents who use laptops at close and very close distances, more than 30
percent experience an increase in refractive status, so statistical tests show that there is no
relationship between distance and refractive status.

The most common position when using a laptop respondent was a hunched-down sitting
position of 50 people and an upright sitting position of 18 people. Respondents who used
laptops in a hunched position experienced an increase in myopia of 34%, while respondents
who used laptops in a sitting position experienced an increase in myopia of 33.3%. The results
of this study indicate that more than 30 percent of respondents who use laptops in a bent or
upright sitting position experience an increase in refractive status, so statistically, there is no
relationship between sitting position and refractive status.

Brightness is categorized as optimal brightness if it has a brightness range of 10-150 lux
and bright brightness is more than 150 lux. The screen brightness that the majority of
respondents use when using laptops is optimal, namely as many as 73 people and only 1 person
uses a screen brightness that is not optimal. Respondents using laptops with optimal brightness
of 32.9% experienced an increase in myopia, so statistically, it shows that there is no
relationship between screen brightness and refractive status.

The results of this study indicate that there is no relationship between distance, position, or
screen brightness on refractive status because whether the distance, position, and lighting are
appropriate or not, all of them show almost the same percentage of experiencing an increase in
myopia. There are other factors that affect refractive status due to computer use, among others

due to the duration of using the gadget. The duration of using a laptop during online learning is
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approximately 8 hours per day. The average use of gadgets for more than 4 hours a day will
have a higher risk of visual disturbances, while those who use 1-2 hours and less than 1 hour
will have a lower risk.6 Excessive use of digital smart devices, including smartphones and tablet
computers, can be a risk factor for myopia.”

The duration of using gadgets is also known to be related to eye fatigue. gadget use for
more than 4 hours a day will have a higher visual risk, while those who use gadgets for 1-2
hours and less than 1 hour have a lower risk.8 The use of gadgets and the like for a long time is
significantly associated with a decrease in visual acuity and the occurrence of myopia.8 The use
of gadgets is not the only major cause of health problems but contributes significantly to various
health problems, especially visual disturbances, namely decreased visual acuity, myopia, and
computer vision syndrome. Proper management of gadget use can prove beneficial in
understanding education and other fields better, while excessive use can lead to various health
problems.8

The use of smartphones and laptops makes respondents more intensely exposed to gadget
screens in their daily activities compared to respondents who only use smartphones. These
conditions increase the risk of greater eye fatigue. Learning online carried out during the
pandemic made students access laptops or smartphones while attending lectures. Besides that,
gadgets are also widely used by students to access social media and play games, which in turn
increases the risk of eye fatigue.910

The duration of using the gadget * 2 hours increases the incidence of dry eyes, but
statistically, there was no significant difference between a duration of 1 hour and 2 hours.!!
Statistical test results using the Chi-Square test showed eye health history (0.000), type of
gadget used (0.000), position of gadget use (0.020), distance of gadget use (0.000), and duration
of gadget use (0.000) associated with complaints of fatigue eye. Age (0.325) and gender (0.973)
had no significant effect. This study concluded that a history of eye health, using more than 1
type of gadget, using gadgets for a long time, poor body position, and too close a distance trigger
complaints of eye fatigue.12

This close proximity places increased demands on both ocular accommodations. If
maintained for long periods of time, it can exacerbate symptoms when compared to the longer
viewing distances more common when viewing printed material.!3 The results showed that
there was no effect on the duration of using the gadget, the intensity of light, or the position of
using the gadget on refractive errors, but there was an effect of visibility and genetics on

refractive errors.14

Computer Usage Behavior Relationship Against Refraction Status In Students Of The Faculty
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Long-term use of digital devices causes a variety of eye problems in children, the most
common of which is refractive error. Refractive error occurs when the optical image is not
properly focused on the retina, because of the shape of the eye. Myopia, hypermetropia, and
astigmatism are three types of refractive errors. Nearly 20% of young people have refractive
errors that require the use of glasses.’s-17 The results of the study show that there is a
relationship between the use of computers and gadgets with a long-time intensity and close
viewing distance, which will result in a decrease in visual acuity.18

The cause of myopia refractive error is multifactorial, it can occur and is influenced by
several factors, including age, gender, activities with or without screens, outdoor activities,
genetic history, and environment. The results of previous studies showed a significant
relationship with genetic factors that influence the incidence of myopia.l® Myopia is a refractive
disorder in which parallel rays coming from an object are focused in front of the retina when the
eye is not accommodated.2? This often happens to school students and college students who
have to deal with books that have to be studied and assignments that are done and collected
every day, not to mention the demands of the times for students and students to get more
information via the internet. and have to use gadgets or face-to-face with computer and
cellphone monitor screens which emit radiation and interfere with the process of refraction in
the eye.21

Medical students are at high risk of experiencing myopia because they do a lot of long and
intensive reading and other close-up activities (with a monitor).22 There are several theories
that explain the occurrence of myopia. Among them is the axial theory which explains that the
status of refraction depends on the axis of the eyeball and environmental factors that cause
eyeball elongation without corneal changes caused by long-term close viewing activities.
Another theory is the sato theory which states that environmental influences on the lens
adaptation mechanism are due to accommodation that occurs continuously. Close viewing does
not affect the cornea and eyeball axis but increases the refractive power of the lens.23
The limitations of this research include the instruments used by researchers, one of which is
Google Forms, which allows some respondents to give opinions that are not true., such as the
understanding factor, and honesty of the respondent cannot be controlled, so it would be better
to carry out a direct visual inspection. Even though screen brightness measurements have been

carried out objectively using a lux meter, it would be better if room lighting was also measured.

CONCLUSION

The characteristics of female respondents were 55 respondents (74.3%) more than 19 male

respondents (25.7%). The distance from the eye to the screen of most respondents is a close
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distance of 40 people (54.1%), then a very close distance of 31 people (41.9%), and the least
distance is a long distance of 3 people (3.7 %). The position of most respondents when using a
laptop was bending as many as 50 people (67.6%), then respondents with an upright sitting
position were 18 people (24.3%) and respondents who used laptops in a lying position were 6
people (8.1%). The brightness of the laptop screen used by most respondents used optimal
brightness for as many as 73 people (98.6%) while the brightness was not optimal for as many
as 1 person (1.4%). The results of this study indicate that there is no relationship between
distance, position, or screen brightness on refractive status because whether the distance,
position, and lighting are appropriate or not, all of them show almost the same percentage of

experiencing an increase in myopia.

ACKNOWLEDGMENTS
Thank you to the Muhammadiyah University Research and Community Service Institute

(LPPM) for financing the internal research grants for the Primary Lecturer Research Scheme in

2023.

REFERENCES

1. Dian Pratiwi A, Safitri A, Junaid, Lisnawaty. Faktor yang Berhubungan dengan Kejadian Computer
Vision Syndrome (CVS) pada Pegawai PT. Media Kita Sejahtera Kendari. Jurnal Kesehatan
Masyarakat. 2020;7(1):41-47. https://ojs.uniska-bjm.ac.id/index.php/ANN /article /view/3111

2. Saminan. Efek Bekerja Dalam Jarak Dekat Terhadap Kejadian Miopia. Jurnal Kedokteran Syiah
Kuala. 2013;13(3):187-191.

3. Saw S m, Husain R, Gazzard GM, Koh D, Widjaja D, H Tan Br ] DT. Causes of Low Vision and
Blindness in Rural Indonesia. www.bjophthalmol.com

4. Efendi Z, Zakiati Umami N, Rahayu S. Faktor-faktor Aktivitas Kerja Jarak Dekat dengan Kejadian
Miopia pada Anak Usia Sekolah. Jurnal Mata Optik. 2023;2(3):13-17.

5. Hazel M, Perkasa B, Ramadhan NA, Wihadini N, Pratiwi . Dampak Penggunaan E-learning Selama

Pandemi Covid-19 Terhadap Tingginya Angka Penderita Miopi. Jurnal Flourishing. 2(12):766-775.
doi:10.17977/10.17977 /um070v2i122022p765-775

6. Widyadana ND. Pengaruh Intensitas Penggunaan Gadget di Era Pandemi terhadap Eye Fatigue.
LoroNG: Media Pengkajian Sosial Budaya. 2022;11(1):58-71.
7. Foreman ], Salim AT, Praveen A, et al. Association between digital smart device use and myopia: a

systematic review and meta-analysis. Lancet Digit Health. 2021;3(12):e806-e818.
doi:10.1016/S2589-7500(21)00135-7

8. Syafi’in S, Suhita BM. Impaired Vision Function Due to Use of Gadget. Journal for Quality in Public
Health. 2021;4(2):83-86. d0i:10.30994 /jqph.v4i2.195
9. Wangsan K, Upaphong P, Assavanopakun P, et al. Self-Reported Computer Vision Syndrome

among Thai University Students in Virtual Classrooms during the COVID-19 Pandemic: Prevalence
and Associated Factors. Int | Environ Res Public Health. 2022;19(7). d0i:10.3390/ijerph19073996

10. The relationship between online learning and eye strain in college students during the COVID-19
outbreak.
11. Swasty, Tursinawati Y. Kejadian Dry Eye Pada Mahasiswa Fakultas Kedokteran Universitas

Muhammadiyah Semarang dipengaruhi oleh Paparan AC. Syifa’ Medika. 2021;11(2):96-104.

Computer Usage Behavior Relationship Against Refraction Status In Students Of The Faculty
Of Medicine, University Of Muhammadiyah Semarang (Wahju Ratna Martiningsih, Swasty,
Ika Dyah Kurniati)

141



ADM] Vol 4. No.2 November 2023 p. 133-142

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

142

Sinurat B, Siahaan PBC, Manalu P, Hartono H, Sinaga G. Gadget Use and Eye Fatigue on Students
During  COVID-19  Pandemic. Jurnal  Kesehatan  Komunitas.  2022;8(2):285-292.
doi:10.25311 /keskom.vol8.iss2.1188

Bababekova Y, Rosenfield M, Hue JE, Huang RR. Font Size and Viewing Distance of Handheld Smart
Phones.; 2011. http://www.kff.org/entmedia/upload/8010.pdf.

Nasution SLR, SR F, Girsang E, Silaen M. Penggunaan Gadget terhadap Kelainan Refraksi pada
Siswa-Siswi. Journal of Telenursing (JOTING). 2022;4(2):1029-1037.
doi:10.31539/joting.v4i2.4722

Kiruthi D, Dhivyasree D, Umadevi D, Antony D, Nadu T, Professor A. Refractive Errors Due To
Online Classes Among School Children During The Covid-19 Pandemic. Journal of Pharmaceutical
Negative Results . 13. d0i:10.47750/pnr.2022.13.510.312

Aldebasi Y. Young Public’s Awareness to Refractive Error Deficiency. Vol 5.; 2011.

Agarwal D, Saxena R, Gupta V, et al. Prevalence of myopia in Indian school children: Meta-analysis
of last four decades. PLoS One. 2020;15(10 October). doi:10.1371/journal.pone.0240750
Mayarani, Nanda Aulia R. Hubungan Penggunaan Komputer dan Gadget terhadap Penurunan
Tajam Penglihatan. Jurnal Sehat Masada. 2022;85(92):85-92.

Helisarah DU, Ayuni P. Hubungan Kejadian Miopia dengan Status Refraksi Orang Tua. Jurnal Sehat
Masada. 2021;XV(2):291-298.

Basic and Clinical Science Course ™ 2 Fundamentals and Principles of Ophthalmology.; 2017.

Ashan H, Rahmi Afrina I, Ayu D, et al. Profil Miopia Pada Mahasiswa Pendidikan Dokter Universitas
Baiturrahmah Angkatan 2016. https://journal.scientic.id/index.php/sciena/issue/view/2

Maulud Fauziah M, Hidayat M. Hubungan Lama Aktivitas Membaca Dengan Derajat Miopia Pada
Mahasiswa Pendidikan Dokter FK Unand Angkatan 2010. Vol 3.; 2014. http://jurnal.fk.unand.ac.id
Basri S. Etiopatogenesis dan Penatalaksanaan Miopia Pada Anak Usia Sekolah. jurnal Kedokteran
Syiah Kuala. 2014;14(3):181-186.

E-ISSN 2774-3837



