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ABSTRACT

Myopia in school-aged children is now a global health problem that has increased drastically due
to shifts in modern lifestyles. Children currently spend more time indoors for close-range activities
and using gadgets, thus reducing the duration of outdoor physical activity which actually has a
protective effect from exposure to natural light. The purpose of this study was to analyze the
relationship between outdoor physical activity and the incidence of myopia. This type of research is
a quantitative descriptive with a cross-sectional approach. The population in this study was all
elementary school students. Sampling was carried out using a purposive sampling technique of 67
people. Data collection used questionnaires and observations. Data analysis used the chi-square
test. The results showed that most respondents had a moderate duration of outdoor activity, namely
44 respondents (63.8%). Most respondents did not experience myopia, namely 53 respondents
(76.8%). Correlation analysis showed a significant relationship between the duration of outdoor
activity and the incidence of myopia in elementary school children (p = 0.001). Respondents with a
low duration of outdoor activity had a higher proportion of myopia than respondents with a
moderate or high duration of outdoor activity. Based on the research results, it can be concluded
that there is a relationship between outdoor physical activity and the incidence of myopia, low
duration of outdoor activity has a higher proportion of myopia incidence.
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INTRODUCTION

Myopia, or nearsightedness, is a refractive disorder characterized by the eye's inability
to focus distant objects precisely on the retina, resulting in blurry vision (Khoiro & Rasyid,
2025) . This condition occurs due to axial elongation of the eyeball or an increase in the
refractive power of the eye's optical system that is disproportionate to the length of the
eyeball. In recent decades, myopia has become a significant global public health problem,
particularly in school-age children.

The prevalence of myopia has increased drastically in various countries, both
developed and developing, along with changes in modern lifestyles. If left uncontrolled,
myopia can progress to high myopia, which carries the risk of causing serious complications
such as retinal detachment and macular degeneration. Therefore, myopia not only impacts
the quality of vision but also has long-term implications for eye health (Rafii et al., 2025) .
The World Health Organization (WHO) estimates that 153 million people worldwide have
uncorrected refractive errors, 12.7% of whom are children (Thalia, 2022) . Approximately
90% of children typically experience refractive errors, especially in cases of myopia
(Saiyang et al., 2021) .

Myopia, or nearsightedness, is a prominent visual impairment and a leading cause of
visual impairment worldwide. The prevalence of myopia is highest in East Asia, particularly
in China, Japan, and Korea, at around 85-90%, followed by Singapore, at around 50%. In
Southeast Asia, myopia affects approximately 20% of elementary school children and 80%
of adults. Meanwhile, the prevalence of myopia in Indonesia is approximately 10-12% in
children and 25% in adults (Nuralam et al., 2023) . Myopia can be caused by several factors,
both internal and external.
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The increasing incidence of myopia in school-age children is significantly influenced
by changes in daily activity patterns, particularly increased near-field activity and prolonged
use of digital devices. Children today tend to spend more time indoors studying, playing
with gadgets, and watching digital screens than engaging in physical activity outdoors. This
leads to increased exposure to near-field activities, which can trigger persistent
accommodative stress on the eyes. Furthermore, exposure to digital screens is also
associated with decreased blink frequency and eye fatigue, which can worsen children's
visual impairment. Recent research shows that using digital devices for more than 4 hours
per day significantly increases the risk of myopia in school-age children (Hendra Yuda &
Rachman Irwanto, 2023) .

Various previous studies have examined factors associated with the incidence of
myopia. Research by Maulana et al. (2025) showed a significant relationship between
outdoor activities and the incidence of myopia (Maulana et al., 2025) . Similar results were
also found by (Susanti, 2022) , who stated that outdoor activities were associated with the
incidence of myopia, in addition to close-up activities. Furthermore, research (Wu, 2018)
showed that exposure to outdoor light has a protective effect against the onset of myopia in
children.

Previous research has not yielded consistent results. Research by Khoiro and Rasyid
(2025) found that physical activity, including outdoor activities, was not significantly
associated with the incidence of myopia, while the distance between gadget use and the
frequency of use did have a significant relationship (Khoiro & Rasyid, 2025) . This suggests
differences in research findings, likely influenced by respondent characteristics, research
methods, and the variables used.

Previous research has been conducted in adolescents and young adults, such as college
students, and in clinical or university settings. Research specifically examining the
relationship between outdoor physical activity and myopia in elementary school students is
limited, particularly in Indonesia. Given the research gap and the limited research population
within elementary school children, this study is crucial to determine the relationship
between outdoor physical activity and myopia in elementary school students. The results
are expected to serve as a basis for early myopia prevention efforts through increased
outdoor activity.

The increase in myopia in elementary school-aged children is thought to be related to
lifestyle changes, such as increased near-vision activities (reading, gadget use) and
decreased outdoor physical activity. Outdoor activities are known to provide exposure to
natural light, which may play a role in inhibiting the development of myopia.

Several studies have shown that children who engage in more outdoor activities have
a lower risk of developing myopia compared to children who spend more time indoors.
However, the relationship between outdoor physical activity and the incidence of myopia
requires further investigation, particularly in elementary school students in Indonesia. Based
on this, this study examines the relationship between outdoor physical activity and the
incidence of myopia in elementary school students.

The general objective of this study is to determine the relationship between the
duration of outdoor activities and the incidence of myopia in elementary school children.
The specific objectives of this study are: 1) Identifying the duration of outdoor activities, 2)
Assessing the incidence of myopia through children's refraction examinations, 3) Analyzing
the relationship between outdoor physical activity and the incidence of myopia.
Theoretically, this study is expected to add scientific references in the field of optometry
regarding the risk factors for myopia in elementary school-aged children and become a basis
for further research. Practically, this study is expected to provide understanding for schools
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and parents regarding the importance of outdoor activities and healthy gadget use, become
a consideration for eye health workers in developing myopia prevention education
programs, and become initial data for educational institutions and health services in
implementing eye health screening in elementary school students.

Myopia is a condition in which light entering the eye is focused in front of the retina,
resulting in blurred distance vision. Myopia can occur because the eyeball is longer than
normal or the cornea/lens' refractive power is too strong. Myopia (nearsightedness) is a
refractive disorder in which the image falls in front of the retina, causing distant objects to
appear blurry. This condition occurs due to the eyeball being too long or the lens' refractive
power being too strong (Khalid, 2019) . Myopia, or nearsightedness, is a refractive disorder
caused by parallel rays entering the eye not being focused in front of the retina. In myopia,
near objects will appear clear, but distant objects will appear blurry (Efendi, 2019) .

Myopia can be divided into axial myopia and refractive myopia.

1) Axial Myopia

Axial myopia is a type of nearsightedness caused by an increase in the
elongation of the eyeball (axial length) of 1 mm, correlating with a myopia shift of 3
diopters, while children have a longer axial length than adults, children who are prone
to myopia have a length large axial size at birth, which replaces the process of
emmetropation, resulting in rapid progression to myopia in children (Widiantoro,
2025) .

2) Refractive Myopia

Refractive myopia is a type of nearsightedness caused by changes in the
structure or position of the eye's image-forming structures, such as increased corneal
curvature, a higher corneal power, and increased optical power of the lens. Refractive
myopia is less common than axial myopia. Refractive myopia occurs when the eye
cannot focus light properly on the retina due to changes in the eye's refractive elements
(Dinari, 2022) .

Myopia in children can be influenced by several factors, including:

1) Genetic factors (heredity)

Genetic factors are one of the main causes of myopia. If one or both parents
have a history of nearsightedness, the risk of their children experiencing the same
condition increases significantly (Sari et al., 2026) . This suggests that genetic factors
play a role in shaping the structure of the eyeball, thereby increasing the likelihood of
developing myopia (Ministry of Health of the Republic of Indonesia, 2024) . Children
with myopic parents are at higher risk because certain genes influence eye growth.

2) Environmental Factors and Habits
a) Near work activities

Near-field activities such as reading, writing, and using gadgets at close range
for long periods can increase the risk of myopia (Tulangow et al., 2025) . This
occurs because the eye continues to accommodate (adjust focus), so that the ciliary
muscle works continuously. If continued, this condition can cause eye fatigue and
contribute to the elongation of the eyeball which causes myopia. For example
(reading too close, playing gadgets for hours, and writing or working at a less than
ideal eye distance). These activities continuously increase eye accommodation,
which can trigger the growth of the eye's axial length.

b) Lack of outdoor activities

Lack of outdoor activity is also a risk factor for myopia. Exposure to natural
light while outdoors helps inhibit the growth of the eyeball's length. Children who
rarely spend time outdoors tend to have a higher risk of developing myopia than
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those who frequently play outside. Exposure to natural sunlight stimulates
dopamine production in the retina, which inhibits eyeball elongation. Children who
rarely spend time outdoors are at a higher risk of developing myopia.
3) Excessive use of gadgets
Excessive gadget use, both in terms of duration and viewing distance, can
increase the risk of myopia. Prolonged gadget use causes the eyes to continuously
focus on close objects without rest. Furthermore, the habit of using gadgets at too
close a distance (<30 cm) puts a strain on the eyes. This combination of prolonged use
and close viewing distance can accelerate the development of refractive errors,
particularly myopia. Studying in dim light increases the work of the accommodative
muscles, thereby increasing the risk of myopia.
4) Age Factor
Myopia generally appears at the age of 6-14 years (the period of eye growth)
and usually stabilizes in the 20s.
5) Systemic Factors or Diseases
Some causes of systemic factors or diseases include diabetes mellitus (changes
in the lens refractive index), keratoconus (a prominent corneal disorder), and certain
genetic syndromes.

Outdoor physical activity is any form of physical activity carried out outdoors, such
as playing, exercising, and other activities involving exposure to sunlight. Exposure to
natural light is believed to stimulate the release of dopamine in the retina, which plays a role
in inhibiting eyeball elongation (Maulana et al., 2025) . Outdoor activities include playing,
exercising, and recreational activities carried out outside the home or school. Exposure to
natural light plays a crucial role in the development of a child's visual system, particularly
in controlling eyeball growth. Outdoor light intensity can reach over 10,000 lux, much
higher than indoor lighting, which is generally less than 500 lux. This difference has
significant biological effects on the visual system (Wu, 2018) .

Outdoor physical activities for elementary school children can include a variety of
activities involving physical movement and conducted in an open environment with
exposure to natural light. These activities include:

1) Play activities
Such as playing ball, cycling, jJumping rope, or traditional games played outdoors.
2) Sports activities
Includes structured and unstructured sports activities such as soccer, running, or
outdoor gymnastics.
3) Recreational activities
Leisure activities such as walks, picnics, or family activities outside the home.
4) School activities outside the classroom
Such activities include school sports, ceremonies, or outdoor learning activities.
These activities provide greater exposure to natural light than indoor activities,
potentially providing a protective effect against the development of myopia.
5) Recommended Duration of Outdoor Activities
The duration of outdoor activity is an important factor in preventing myopia in
children. Several studies have shown that the more time spent outdoors, the lower the
risk of developing myopia. ( Maulana, 2025 ).

METHOD

approach To obtain an objective picture of a phenomenon by measuring variables that
can be analyzed statistically. Descriptive research aims to describe the characteristics of a
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population or phenomenon systematically and factually without manipulating the variables
being studied (Sugiyono, 2020) .

This research was conducted at MIN 1 Bantul in July 2026 .

The variables in this study include independent and dependent variables . The
independent variable is the duration of outdoor physical activity. The dependent variable is
the occurrence of myopia.

The population is the entire research subject, possessing specific characteristics
consistent with the research objectives. In this study, the population was all elementary
school students. The sample is a portion of the population used as research subjects. The
sampling technique used in this study was purposive sampling, which is a technique for
determining the sample based on specific criteria established by the researcher.

The operational definition of this study consists of two variables, namely the duration
of outdoor physical activity and myopia. The duration of outdoor physical activity is defined
as the time students spend doing physical activities outdoors with exposure to natural light,
which is measured using a checklist with an ordinal scale and categorized into low (less than
1 hour/day), moderate (1-2 hours/day), and high (more than 2 hours/day). Meanwhile,
myopia is defined as a distance vision disorder characterized by the shadow falling in front
of the retina, which is measured using a Snellen chart or a visual acuity examination with a
nominal scale and categorized into myopia and non-myopia.

The instrument used was a questionnaire or observation sheet. Data analysis included
univariate and bivariate analysis. Univariate analysis aims to describe each research variable
through frequency distribution tables and percentages so that it can provide an overview of
the duration of outdoor physical activity and the incidence of myopia in respondents
(Sugiyono, 2019; Setiawan & Saryono, 2021). Bivariate analysis was conducted to
determine the relationship between the duration of outdoor physical activity as an
independent variable and the incidence of myopia as a dependent variable using the Chi-
Square (y?) test with a 95% confidence level (o = 0.05). If the p-value < 0.05 then Ho is
rejected and Ha is accepted, meaning there is a relationship. Whereas if p> 0.05 then Ho is
accepted and Ha is rejected, meaning there is no relationship.

RESULTS AND DISCUSSION

Based on the chart of a total of 69 respondents, the majority were 9 years old (31
respondents (44.9%), followed by 10 years old (21 respondents (30.4%), 8 years old (16
respondents (23.2%), and 11 years old (1.4%). Based on gender, there were 35 female
respondents (50.7%) and 34 male respondents (49.3%). Based on class level, most
respondents came from class III (48 people (69.6%), while respondents from class Il were 21
people (30.4%). Meanwhile, based on the history of parental myopia, the majority of
respondents did not have a history of parental myopia, namely 53 respondents (76.8%), while
those who had a history of parental myopia were 16 respondents (23.2%).

87



RESEARCH RESULTS

Characteristics of Respondents and the Relationship between Outdoor Activity Duration
and Myopia in Elementary School Students

Table 1. Characteristics of Respondents

Table 2. Distribution Based on

Pantoscopic Angle Accuracy

Table 3. Distribution Based on

Comfort Level

Table 4. Normaliity Test (Shapiro-Wilk)

e, S : -
antoscopic ANGIE. | Frequency (f) | Percentage (%) Comfort Level Frequency (f) | Percentage (%)
Age Accuracy
8 years 1 22 PantoscopicAngle  gg77 0733 | Normal
Poor 2 67 || Not comfortable 1 33 Accuracy
9 years. kil 449
10 years 2 304 Fair 5 167 Fairly comfortable 167 Data are normally distributed
11 years 1 14 Good 14 467 Comfortable 16 53 || (p >0,05), so Pearson correlation
Gender Versiood 9 300 Vety soRioris = analysis can be performed.
Male 3 493
S = o Total 30 100,0 Total 30 |
emale X [l Table 5. Relationship Between Pantoscopic Angle
Education Pantoscopic Angle Accuracy (%) Comfort Level (%) Accuracy and Comfort
Junior High School (SMP) 4 133 100 100
Senior High School (SMA/SMK) 12 400 Variable r pvalue  Description
Diploma/Bachelor's Degree " 487 & L |
Occupation L 46,7% 0 .58 Pantoscopic Angle ery strong
Aeounoyand Cmfort| 0898 <0001 | positive
Private employee 21 700 40 e 30,0% 40 267% oy, relationship
Pharmacist 3 100 3 163
20| 671% ¢ 2.1 —3a%
Student 200 =
D“m_":l e o [ MEEER 5N o | There is a significant and very strong
o puter Poo  Fac  Good  Veygood conthue o Comorabe  Vey 620 positive retationaiip between pantoscoric
<1 year 300 L | angle accuracy and comfort
1-3 years 8 267
>3 years 13 43 Table 4. Cross-tabulation of Respondents’ Characteristics
Total 69 100,0 with Myopia
Table 3. Distribution of Myopia Incidence Ouu:)nlzv. 'Ai::vl'v Description
Myopia Incidence. Frequency (f) | Percentage (%)
Yes 16 32 High 2(125) 10(189) 12(17.4)
No 53 768 Medium 6(37,5) 48(71,7) 44 (638) 0,001 Significant
Total 9 100,0
Myopia Incidence Low 8(50,0) 5(9.4) 13(18,8)
® Yes Total 16 (100,0 53 (100,0) | 69 (100,0)
)
®No
Most respondents Most of the students There was a significant I outdoor activin
= A asignfcan nereasing outdoor actiy
— @8 rewsiomuod | (O@L) Lylumodert hssion o e @ nosgramecoasr | (]| drns scunin
E Key Findings FmR) (T mean, £/ of outdoor activity 2> TENGYIS activity duration and myopia L alower ik of myopia in
v and had a high myopia ril (63.8%) (n=16). (p=0,001). elementary school students.

family history (76.8%).

The study results show that the duration of outdoor activities among elementary school
children is still dominated by the moderate category, followed by the low and high categories.
This finding suggests that most children are not spending optimal time engaged in outdoor
activities. However, outdoor activities play a crucial role in maintaining eye health, particularly
in preventing myopia. Exposure to natural light during outdoor activities can stimulate the
release of dopamine in the retina, which functions to inhibit axial elongation of the eyeball, the
primary cause of myopia.

In theory, outdoor activity is a protective factor against the development of myopia.
Exposure to sunlight with a higher intensity than indoor light can stimulate the release of the
neurotransmitter dopamine in the retina (Ba & Li, 2024) . Dopamine functions to inhibit axial
elongation of the eyeball, which is the main mechanism of myopia. In addition, when outdoors,
the eyes focus more often on distant objects, thereby reducing the burden of eye
accommodation due to continuous close viewing activities (Budi & Mukhtar, 2026) . Therefore,
children who have a longer duration of outdoor activity tend to have a lower risk of myopia
than children who spend more time indoors.

The results of this study align with those of Maulana et al. (2025), which showed a
significant association between the intensity of outdoor activity and the incidence of myopia
(p = 0.001). The study stated that individuals with higher outdoor activity levels had a lower
risk of myopia compared to those who performed more indoor activities. Similarly, Susanti's
(2022) study found that outdoor activity was significantly associated with the incidence of
myopia (p = 0.001). Although previous studies were conducted in different populations and
locations, the results confirm that increased outdoor activity is a protective factor against
myopia.

Refraction examination results indicate that some elementary school children have
myopia. This condition indicates that refractive disorders have been present since school age
and have the potential to affect children's learning abilities and quality of life if not promptly
addressed. Myopia in children is influenced by various factors, both genetic and
environmental, such as excessive near-sightedness, prolonged use of gadgets, and lack of
outdoor activity (Murni Marlina Simarmata et al., 2023) .

According to refractive theory, myopia is a refractive disorder in which parallel light rays
entering the eye are focused in front of the retina due to an excessive axial length of the eyeball
or excessive refractive power of the cornea or lens (Dinari, 2022) . As a result, distant objects
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appear blurry, while nearby objects can still be seen clearly. Myopia is influenced by the
interaction between genetic and environmental factors. The most commonly reported
environmental factors include high near-sightedness, prolonged use of gadgets, lack of
outdoor activity, and the habit of reading at too close a distance. A refractive examination is
the standard method for determining the status of refractive disorders so that it can be
determined whether a child has myopia or not (Nurpatonah et al., 2024).

The results of this study support the research of Singh and Choudhary (2023), who
reported that prolonged use of electronic devices is associated with the progression of myopia
in children and adolescents. Furthermore, research by Enthoven et al. (2020) also showed that
computer use, reading duration, and reading distance are associated with an increased risk of
myopia in children. Both studies suggest that changes in modern lifestyles, which are
dominated by near-vision activities, are one of the factors increasing the incidence of myopia
in school-age children.

Based on the chart, respondents who experienced myopia were mostly with low
duration of outdoor activities, namely 8 respondents (50.0%). Meanwhile, respondents who
did not experience myopia were mostly with moderate duration of outdoor activities, there
were 38 respondents (71.7%). The results of the Pearson Chi-Square test showed a significant
value of 0.001, so Ho was rejected and H; was accepted. This indicates that there is a significant
relationship between the duration of outdoor activities and the incidence of myopia in
elementary school children. Children with a lower duration of outdoor activities tend to have
a higher incidence of myopia than children with a moderate or high duration of outdoor
activities.

The analysis showed a significant association between outdoor activity and the
incidence of myopia in elementary school children. Children with less outdoor activity tended
to have a higher risk of developing myopia than those with more frequent outdoor activity.
These results support the theory that sunlight exposure helps inhibit axial eye growth by
increasing the release of retinal dopamine, thereby reducing the risk of myopia.

These findings align with research by Maulana et al. (2025) and Susanti (2022), which
both found a significant association between outdoor activity and the incidence of myopia.
Although the subjects of the previous studies were university students and respondents in
optics, while this study was conducted on elementary school students, the results consistently
demonstrate that outdoor activity is a protective factor against myopia.

On the other hand, research by Khoiro and Rasyid (2025) showed that gadget use,
particularly distance spent using gadgets, was associated with the incidence of myopia, while
physical activity showed no significant association. This difference is likely influenced by the
characteristics of the respondents, who were college students with different activity patterns
than elementary school children. This study emphasized outdoor activity as a protective
factor, rather than physical activity in general.

Overall, the results of this study strengthen the evidence that increasing the duration of
outdoor activity is a simple and effective strategy for reducing the risk of myopia in school-age
children. Therefore, parents and schools should encourage children to engage in regular
outdoor activities, along with limiting gadget use and excessive near-vision activities, as an
effort to prevent myopia from an early age.

CONCLUSION

Based on the results of the study on the relationship between the duration of outdoor
activities and the incidence of myopia in elementary school children, it can be concluded that
the majority of respondents had a moderate duration of outdoor activities, namely 44
respondents (63.8%), and the majority did not have myopia, namely 53 respondents (76.8%).
The results showed a significant relationship between the duration of outdoor activities and
the incidence of myopia (p = 0.001), with the incidence of myopia being higher in respondents
who had a low duration of outdoor activities. Schools are expected to increase opportunities
for students to engage in outdoor activities through sports, games, and learning outside the

89



classroom. Parents are advised to encourage children to engage in outdoor activities regularly,
limit the use of gadgets and close-up activities, and have regular eye examinations. Health
workers are expected to increase education regarding the prevention and early detection of
myopia, while future researchers are advised to use a larger sample and consider other factors
such as genetics, close-up activities, gadget use, and intensity of light exposure.
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