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INTRODUCTION

The Covid-19 pandemic has caused significant changes, one of which is in the field of education.
UNESCO (2020) noted that as many as 673,114,704 students have been affected by education (Lase et
al., 2022). The shift from face-to-face learning to online learning has led to an increase in children's
layer-based activities or screen time at home. Screen time is considered as the time spent by children
on screen-based activities such as gadgets/smartphones, laptops, computers, televisions, and others,
either actively (e.g., online learning, communication, playing games), or passively (e.g., watching
television) (Toombs et al., 2022)

A survey of parents in Canada conducted during the Covid-19 pandemic in 2020 showed that
the time children spent watching screen content and playing video games increased significantly from
2.6 hours/day (before the pandemic) to 5.9 hours/day (during the pandemic)(Cheung et al., 2022). In
addition, a study conducted in the United States also reported that the time children spent both
actively and passively using digital screen devices (outside of online learning activities) has increased
during the Covid-19 pandemic, ranging from 0.75 hours to 6.5 hours/day (Toombs et al., 2022). Based
on guidelines from the American Academy of Pediatrics (AAP), the Canadian Association of
Optometrists (CAO), and the Australian National Physical Activity and Sedentary Guidelines, the safe
screen-based activity time limit for school-aged children (5-18 years) is a maximum of 2 hours/day.
(American Academy of Pediatrics, 2016; Australian Parents Council, 2016; Canadian Association of
Optometrists, 2017).

Based on research conducted by Cakiroglu et al. (2021), online gaming is one of the choices of
children to spend activities during the pandemic. This study shows that there is an increase in the
duration of playing online games during the pandemic compared to before the pandemic. Children can
spend up to 40 hours a week playing online games (Cakiroglu et al., 2021). On the other hand, playing
interactive online games can provide space for children to socialize during the pandemic, for example
through video games (Mckinty & Hazleton, 2022). However, an uncontrolled increase in the duration
of online gaming can cause various serious problems in children (De Pasquale et al., 2021).

Increased screen-based activity time in children that exceeds normal limits has been associated
with various health problems, one of which is impaired visual acuity in children's eyes (Wong et al.,
2020); (Liu et al., 2021); (Aslan & Sahinoglu-Keskek, 2022); Munsamy et al., 2022). Visual impairment
in children's eyes due to the use of digital screen devices during the Covid-19 pandemic digital screen
devices used (Aslan & Sahinoglu-Keskek, 2022; Munsamy et al., 2022). One of visual acuity disorders
is myopia. The origin and development of myopia have been studied for many years. According to
previous studies, myopia is now considered to be a complex condition influenced by both genetics and
environment (Mohan et al., 1985). The prevalence of myopia is known to be higher in school-age
children and educated individuals, and lower in illiterate populations (Taylor, 1981; Hepsen et al.,
2001). According to WHO, visual impairment is classified into several categories, namely mild visual
impairment with vision > 6/18, moderate visual impairment with vision less than 6/18 - 6/60, severe
visual impairment less than 3/60 - 3/6, blindness with vision less than 3/60 to no light perception, and
unqualified visual impairment. The cause of this decrease in vision is due to an increase in
accommodation and convergence in the eye when doing activities with digital screen devices at a close
distance. As a result of the accommodation, the refractive power of the lens increases so that points
that are closer to the eye are refracted to fall on the retina (Hepsen et al., 2001)

Based on research conducted by Rodrigues Junior et. al. (2017) and Teng et al. (2021), children
who have visual impairment can be observed through behavior at home and at school. They will
complain about the visual disturbances they feel, such as eye fatigue and even blurred vision. The
result of this visual impairment is hampered school activities and social interactions, visual discomfort,
and creates feelings of inferiority in relation to other healthy children (Rodrigues Junior et al., 2017;
Teng et al., 2021).
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Based on the explanation above, it can be seen that the increase in time spent on activities using
digital screen devices (screen-based activity or screen time) during the pandemic can cause visual
impairment in the eyes for a long time and this can have a worse impact if not immediately addressed.
Therefore, the purpose of this study is to determine the relationship between screen time duration of
playing online games and decreased vision in children aged 9-12 years in Kalongan and Sidokerto Sub-
districts of Malang during the pandemic era. Research related to screen time duration playing online
games and vision is the first time conducted at this location. It is hoped that after this research,
prevention of worse impacts due to playing online games can be done.

MATERIALS AND METHODS

This type of research is descriptive observational quantitative research with a cross sectional research
design conducted from November 2022 to January 2023. The research location was carried out in
Kalongan and Sidokerto Districts, Malang Regency. The research sample was 60 children with a
saturated sampling method or as many as population members. The inclusion criteria for this study
were students aged 9 to 12 years and willing to participate in the study until completion. The exclusion
criteria for this research respondents are students who are less or more than the specified age. Primary
data collection was done with a questionnaire instrument and visual acuity examination through the
Snellen chart. The questionnaire used in this study is a questionnaire that has been modified from
previous researchers' questionnaires. This questionnaire has been tested for validity and reliability.
Researchers gave questionnaires related to the duration of screen time to children aged 9-12 years in
the Kalongan and Sidokerto areas through their parents. Before the questionnaire was administered,
the researcher gave informed consent to the parents or guardians. The researcher explained to parents
or guardians and children regarding the purpose and procedures of the study. After agreeing and filling
out the informed consent sheet, the respondent's parents or guardians filled out the questionnaire.
After being given a questionnaire, the child will undergo a visual acuity examination using the Snellen
chart. Researchers then provide education about eye health.

The management of the data obtained includes screen-based activity questionnaire data and
visual examination data that have been classified into mild, moderate, and severe visual acuity decline.
Then processed with Excel and SPSS. The univariate analysis resulted in profiles and percentages while
bivariate analysis was used to see the relationship between screen-based activities and decreased
vision in school-age children using the Chi-Square test. This research has passed the Health Research
Ethics Committee Test of the Faculty of Medicine, Universitas Muhammadiyah Malang with Ethics No.
E.5.a/046/KEPK-UMM/III/2023.

RESULT
Table 1. Distribution of respondents based on gender
Gender Frequency (n) Percentage (%)
Men 31 51.7
Women 29 48.3
Total 60 100

The results on Table 1 showed that there were 31 (51.7%) men respondents, 29 (48.3%)
respondents. Most of the media used by respondents in the form of cellphones by 95%.

Table 2. Distribution of respondents based on criteria for playing online games

Criteria for playing online games Frequency (n) Percentage (%)
Play online games 43 71.7
Don't play online games 17 28.3
Total 60 100
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Based on Tabel 2, all respondents were asked questions about online gaming. It was found that
43 (71.7%) respondents stated that they had played online games and only 17 (28.3%) respondents
did not play online games.

Table 3. Distribution of respondents based on visual inspection results

Vision Criteria Oculus Dextra (OD) Oculus Sinistra (OS)
Frequency (n) Percentage Frequency (n) Percentage (%)
(%)

Normal 43 71.7 45 75.0

Mild 6 10.0 5 8.4
Medium 9 15.0 8 13.3
Severe 2 3.3 2 3.3

Total 60 100 60 100

Based on Tabel 3, the vision examination found that 43 (71.7%) respondents had normal right
eye vision. Some respondents experienced a decrease in right eye vision which varied, namely a mild
decrease in right eye vision of 10.0%, moderate 15.0%, and severe 3.3%. In the left eye vision
examination, 75.0% of the respondents had normal left eye vision. While students who experienced a
mild decrease in left eye vision amounted to 8.4%, as many as 13.3% experienced a decrease in
moderate vision, and 3.3% experienced a decrease in severe vision.

Table 4. Distribution of respondents based on left eye vision examination results

Duration Of Playing Left Eye Vision P-Value
Online Games

Normal Reduced Eye Vision
n % n %
<2 hours 27 60% 2 13.3% <.05
>2 hours 18 40% 13 86.7%
Total 45 100% 15 100%

Based on Table 4, Visual examination results showed that 2 (13.3%) children had decreased left
eye vision who had screen-based activity duration < 2 hours while 13 (86.7%) children with screen-
based activity duration > 2 hours had decreased left eye vision. Based on statistical tests, there was a
significant relationship between screen-based activity duration and decreased vision in the left eye.

Based on Table 5, Examination of right eye vision showed that there were 3 (7.7%) children who
had decreased right eye vision with screen-based activity duration < 2 hours, but 14 (92.3%) children
with screen-based activity duration > 2 hours had decreased right eye vision. Based on the statistical

tests conducted, there was a correlation between the duration of screen-based activities and
decreased vision in the right eye.

Table 5. Distribution of respondents based on the results of the right eye visus examination

Duration Of Playing Right Eye Vision P-Value
Online Games Normal Reduced Eye Vision
N % N %
<2 hours 30 69.8% 3 7.7% <0.05
>2 hours 13 30.2% 14 92.3%%
Total 43 100% 17 100%
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DISCUSSION

The results showed that the respondents were predominantly male (51.7%). This is supported by
population data for Malang Regency in 2019 which states that the total population aged 5-14 years in
this Regency is 418,336 people, with a male population of 213,227 people and a women population of
205,109 people (Badan Pusat Statistik, 2020). This data shows that the male population outnumbers
the women population. Due to the larger male population, the behavior or activity of using digital
screen devices (screen-based activity) is also expected to occur more in male groups. Various studies
have reported that screen-based activities with high frequency and duration are more prevalent in
male (Mullan, 2018; Mullan & Hofferth, 2022; Braig et al., 2018; Thomas et al., 2019; Tripathi & Mishra,
2020; Tripathi & Mishra, 2020; Soltero et al., 2021; Dahlgren et al., 2021).

The pandemic has affected habits in many ways. The choice of activities in spending time is one
of the things that is affected by this pandemic. The habit of doing activities outdoors has turned into
all indoors. The habit of children playing outdoors has also become limited due to covid-19. Playing
online games is one of the choices for children during the pandemic (Alsaad et al., 2021). The habit of
playing online games during quarantine in the pandemic era continued until the new normal period.
Based on the results of the study, 71.7% of respondents stated that they had played online games,
while 28.3% of respondents did not play online games. This shows that the majority of respondents or
children in Kalongan and Sidokerto Districts do activities in front of the screen by playing games. In line
with Susanti's research in 2018, based on NPD Group data (2014) shows that children aged 2-12 years
spend an average of > 2 hours playing games online. (Susanti et al., 2018) . This is reinforced by the
results of research from Harahap in 2021, it was found that elementary school students who played
low-intensity online games were 20%, the moderate intensity was 40% and high intensity 40%.
(Harahap & Ramadan, 2021).

Based on the results of the visual impairment examination, it was found that most respondents
had a normal right-eye vision, namely 43 (71.7%) respondents. Some respondents experienced a
decrease in right eye vision which varied, namely a mild decrease in right eye vision of 10.0%, 15.0%,
and 3.3%. In the left eye vision examination, 75.0% of the respondents had normal left eye vision.
Meanwhile, students who experienced a mild decrease in left eye vision amounted to 8.4%. Playing
online games has a positive impact on mental well-being because playing online games can reduce
anxiety and stress during the pandemic. In addition, playing online games can also increase
opportunities to socialize through video games (Barr & Copeland-Stewart, 2022).

Based on the results of the analysis, 2 (13.3%) children with decreased left eye vision had screen-
based activity duration of fewer than 2 hours while 13 (86.7%) children with screen-based activity
duration of more than 2 hours had decreased left eye vision. Based on statistical tests, a significant
relationship was found between the duration of screen-based activities and decreased vision in the
left eye.

Examination of right eye vision showed that 3 (7.7%) children with screen-based activity
duration of fewer than 2 hours had decreased right eye vision, but 14 (92.3%) children with screen-
based activity duration of more than 2 hours had decreased right eye vision. Based on the statistical
tests conducted, a correlation was found between the duration of screen-based activities and
decreased vision in the right eye.

Mu’awanah et al. research in 2020 with the title "Early Detection of Decreased Visual Acuity in
Elementary School-Age Children", found that of the 85 children whose vision was examined using the
Snellen chart, 3.5% of children had severe visual impairment, 3.5% had moderate visual impairment.
16.5% had mild vision impairment and 75.3% of children had normal vision (Mu'awanah et al., 2020)).
Another study from Gama in 2019 also stated that 88.9% of children had normal vision while children
with severe, moderate and mild visual impairment were 0.7%, 5.6% and 2.1% respectively.

As children have come to rely on technology for social interaction and academic growth, the
increase in screen time in children to playing game online has become a public health concern. This
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has received a lot of attention from the eye health community in recent literature, calling it "digital

eye strain". Activity with digital devices and lack of outdoor playtime, contribute to the current
occurrence of myopia (Munsamy et al., 2022). Based on previous research, decreased vision in children
can interfere with their activities due to screen-based activities (Rudhiati et al., 2015). Supervision of
children's activities needs to be carried out by parents so as not to worsen the child's health condition
which can have an impact on the continuity of their activities. Parents should provide alternative
activities for children other than playing online games or control children's use of online games (Han
et al., 2022). In children who have experienced eye health problems, it is important for parents to
immediately make decisions regarding health services for their children (Supriyanto et al., 2023).

CONCLUSION

Based on the results of the study, it can be concluded that there is a correlation between the duration
of playing online games and visual acuity of the right and left eyes. Children who play online games for
longer periods of time (>2 hours) are more likely to experience decreased visual acuity than children
who play online games for less than 2 hours or do not play online games. Suggestions that can be given
by researchers are that parents and students should be given counseling on how to maintain eye health
and conduct home visits to children with severe vision loss. In this case, parents are advised to provide
care to children about the rules for the duration of playing online games and how to maintain eye
health. How to maintain eye health is by avoiding staring at a computer or smartphone screen for too
long. When staring at a computer or smartphone screen, rest your eyes after staring at the device layer
for 20 minutes by turning your eyes for 20 seconds by looking at an object 20 meters away. In addition,
maintaining eye health can also be done by eating foods that contain vitamin A, vitamin C, lutein,
selenium, and omega-3 fatty acids and having regular eye examinations.
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