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ABSTRACT

Refractive errors are the most common visual disorders throughout the world, one of which is myopia (Yeyen
Ariaty et al., 2019). Myopia can be caused by genetic and environmental factors, one of which is close
viewing activities such as using gadget, PC screen, or laptop for more than 10 hours without taking a break
(Lestari et al., 2020). Using gadgets, PC screens, or laptops is inseparable from our daily life. More than half
of the world’s population consume digital media as the main choice of communication and media channels at
work. Ignoring eye health will affect eye function (Alifina, 2021). Eye diseases are still often experienced by
people, so the eyes require good care (Dana, 2020).0Objective: This study aims to find out the factors affecting
the refractive status progression of Universitas Widya Husada Semarang Staffs. The factors analyzed include
age, screen time, eyeglasses use length, and natural history of diseases.Method: This study uses a quantitative
research method oriented with inductive logic, while data collection uses questionnaires with Spearman’s
Rank Test on SPSS (Nursalam, 2019). With saturated sample technique, the total population and the number
of samples is 35 respondents, the questionnaire used in primary data collection was carried out. Validity and
reliability tests were tested on 30 respondents taken from outside the research location. Results: The study
results show a significant correlation of age and screen time, but no significant correlation of eyeglasses use
length and natural history of disease to the progression of refractive status. Conclusions: The research data
shows that there is a significant relationship between age and length of exposure to the screen, but there is no
significant relationship between the use of glasses and a history of disease on the development of refractive
status.
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INTRODUCTION

Refractive errors are the most common visual disorders throughout the world, one of which is
myopia. Myopia can be caused by genetic and environmental factors, including close viewing
activities such as using gadgets, PC screens, or laptops for more than 10 hours without taking
a break. Nowadays, using gadgets, PC screens, or laptops is inseparable from our daily lives
(Rochmayani & Cahyaningsih, 2021). At least more than half of the world’s population
consumes digital media as the main choice of communication channels and media at work
(Hidayani et al., 2020). Ignoring eye health will affect eye function, so good care of the eyes
is required. Eye diseases are still often experienced by people, and about 90% of teenagers
have visual impairment (Kirana Syafa Ramadhani, Rismayanti, 2022). Furthermore, visual
impairment becomes one of the factors causing a decrease in a person’s quality of life. Data
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retrieved from WHO show that 285 million people worldwide have vision problems, of which
39 million people are blind, while 246 million people have low vision. Globally, visual
impairment is caused by 43% of refractive errors, 33% of cataracts, and 2% of glaucoma
(Hanny & Waldi, 2023) (Kemenkes RI, 2018). Refractive errors include myopia,
hypermetropia, and astigmatism (Prof. dr. H. Sidarta llyas, 2018). Among the others, myopia
is ranked first as the most common refractive error suffered by the world’s
population(Suparti, 2020). Myopia is the most common eye disorder globally, and its
prevalence rate is quite worrying. The prevalence of myopia has continued to increase in the
last 50 years; it is estimated that it has affected 1.6 billion people throughout the world, which
is predicted to be 4.8 billion or around 52% of the earth’s population in 2050 (Kirana Syafa
Ramadhani, Rismayanti, 2022). The Institute of Eye Research estimates that by 2020, the
number of myopia sufferers would reach 2.5 billion people (Yu L, Zhi-Kui Li, Jin-Rong Gao,
Jian-Rong Liu, 2011).

This study was conducted at Universitas Widya Husada Semarang because, based on
preliminary studies, there was an increase in the progression of refractive errors. Computer
monitors produce several types of radiation, all of which our five senses cannot perceive. The
waves and radiation produced by a monitor are X-rays, ultraviolet rays, microwaves, very
low-frequency electromagnetic radiation, and very, very low-frequency electromagnetic
radiation (Hidayani et al., 2020). The danger of the monitor screen radiation is that it can
damage eye health. Referring to the results of research conducted by the American
Optometric Association (AOA), computer radiation can cause eye fatigue and other eye
disorders (Institution, 2022).

Many factors can influence the progression of refractive status, including age, eyeglasses use
length, screen time, and natural history of diseases. Progression can be defined as the ability
to move forward psychologically[(Kamus Besar Bahasa Indonesia, n.d.). Moreover, in the
current digital era, where computers and gadgets are highly used, the exposure time to blue
light from gadgets and computers is also getting longer, often making the eyes tired, watery,
and red (Abdu et al., 2021) (Ari Dina Permana Citra, Machbub Machbub, Oktaviani
Cahyaningsih, Hargianti Dini Iswandari, Rinayati Rinayati, 2023). This also affects the
increasing number of myopia sufferers, which, if ignored, will affect vision or visual acuity
and can even affect the progression of refractive status (Abdu et al., 2021)(Porotu et al.,
2015). The aim of this research is to find out what factors influence refractive status so that
prevention and treatment can be carried out (Prof. dr. H. Sidarta Ilyas, 2018)

METHOD

This study uses an explanatory research method with a cross-sectional design that explains the
relationship between the independent and dependent variables by testing hypotheses
formulated using quantitative methods. Furthermore, the saturated sampling technique is
employed by taking the population as a sample willing to become research respondents
(Notoatmojo, 2018).The primary data used in this study was collected through a structured
questionnaire after all respondents gave their consent before being included in the research.
The questionnaire has been tested for validity and reliability. Moreover, the univariate
analysis is conducted using frequency distribution, while the bivariate analysis uses the
Spearman’s Rank test.
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RESULTS
Table 1.
Frequency distribution of respondents based on age, screen time, eyeglasses use length, and
natural history of disease

Variable Category f %
Age <35 years old 10 28.6
> 35 years old 25 71.4
Screen Time < 2 hours 1 2.9
2-4 hours 13 37.1
> 4 hours 2 60
Eyeglasses use length < 2years 9 25.7
2-3 years 3 8.6
> 3 years 23 65.7
Natural history of disease ~ No 4 11.4
Yes 31 86.6
Progression of refractive No 4 114
status Yes 31 88.6

Table 1 shows that most of the respondents were > 35 years old (71.4%), had screen time
mostly > 4 hours (60%), and wearing eyeglasses mostly > 3 years (65.7%). Most respondents
had a history of natural disease (86.6%), and most respondents experienced progress in their
refractive status(88.6%)

Table 2.
The correlation between age, screen time, eyeglasses use length, and natural history of
disease on the progression of refractive status

Correlation correlati Significant Conclusion
on correlation
coefficie
nt
Effect of age on the -0.227 0. Ha is
progression of myopia 0 accepted
2
9
Effect of screen time on 0.291 0. Hais
myopia progression 0 accepted
3
1
Effect of eyeglasses use length 0.149 0. Ho is
on myopia progression 3 accepted
9
3
Effect of natural 0.153 0. Ho is
history of diseases on 3 accepted
the myopia progression 8
0

DISCUSSION

Characteristics of the Respondents

Table 1 shows that most of the respondents were > 35 years old (71.4%), had screen time
mostly > 4 hours (60%), and wearing eyeglasses mostly > 3 years (65.7%). Most respondents
did not have a natural history of disease, and some respondents experienced progression in
refractive status.A refractive error is a condition where a clear image does not form on the
retina due to abnormalities in the eye’s optical system, resulting in a blurry image. Refractive
errors can be caused by abnormalities in the curvature of the cornea and lens, changes in the
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refractive index, and abnormalities in the length of the eyeball axis, and are influenced by
several factors, including age, gender, race, and environment (Anita Fitria et al., 2023).
Uncorrected refractive errors are a significant cause of visual impairment that can be avoided.
This is proven by including refractive errors in the priority “Vision 2020: The Right to Sight —
A Global Initiative” launched by the World Health Organization (WHO) and the International
Agency for the Prevalent of Blindness. Refractive disorders of Myopia and astigmatism are
more common in children; this is caused by refractive conditions in the eye where the surface
of the cornea does not have an even curvature, resulting in imperfect light focusing on the
retina (Fivi, 2017) (Setyandriana et al., 2018). Meanwhile, hyperopia occurs due to the
abnormal shape of the cornea or eye lens, while presbyopia is caused by the muscles around
the lens becoming stiff due to aging(Setyandriana et al., 2018) (TA, 2016).

Progression of refractive status can be caused by distance activities related to inadequate eye
accommodation power. Inadequate eye accommodation will cause the image to fall behind the
retina and trigger growth of the posterior segment, which causes axial elongation of the eye.
The image formed will be out of focus or blurry. These changes stimulate the release of
retinal neuromodulators, which play a role in controlling the axial elongation of the eye
(Pradnyandari et al.,, 2021). Compliance and eyeglasses use length do not affect the
progression of refractive errors; however, wearing eyeglasses is still needed as a control not to
worsen the refractive errors, which boosts the progression (Naufal Kingwijati.S, 2024).
Progression of refractive status can begin to occur at the age of over 16 years, so wearing
eyeglasses as a tool in carrying out work-related activities that require us to be on a monitor
screen a lot is necessary even though compliance with the eyeglasses use does not have a very
significant effect in preventing the progression of refractive status (Zelika et al., 2018).

Previous studies have shown that multifactorial factors, including genetics and environmental
factors, can cause refractive status. Moreover, it has been stated that parents with refractive
errors can be caused by genetic factors or health status. Although it can be inherited,
refractive errors must not occur at birth. Another factor influencing myopia is the long
exposure time required for close work and outdoor activities (Primadiani et al., 2017).
Reading and watching television can also affect refractive status, although it will be different
for each individual. It does not rule out the possibility that today’s lifestyle of using gadgets,
such as cell phones, laptops, and computers for too long at a fixed viewing distance, can also
affect refractive status (Hidayani et al., 2020). Blue light emitted by electronic devices can
cause the eye muscles to work harder (Institution, 2022). Reading will be influenced by
position, adequacy of light, and the size of the letters or numbers being read. Meanwhile,
when using a computer, it will be related to the emission of images, allowing for different
forms of accommodation. The distance required to do these things will influence the
refractive status differently (Yasmin, 2019). Using transparent media such as helmets, contact
lenses, and glasses of a size that is not suitable for the eyes for too long will also affect the
refractive status (Primadiani et al., 2017).

Bivariate Analysis between Age, Screen Time, Eyeglasses Use Length, History of
Disease, and Progression of Refractive Status

The correlation between age and myopia progression

A significant correlation result was obtained with p = 0.029 < 0.05. Therefore, Ha was
accepted with a correlation coefficient of -0.227, a low correlation strength, and a negative
correlation direction. This means that the study results indicated a correlation between age
and the progression of refractive status with a low correlation strength and a negative
direction, i.e., an increase. Aging can affect progressive status but is not too risky due to low
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correlation. Age is calculated from the time of birth until the birthday. The older one gets, the
more mature a person’s level of maturity and strength will be in thinking and working.
Society believes that someone more mature is trusted than someone less mature. This will be
a result of experience and mental maturity. Productive age is the age when someone is still
able to work and produce something. The population of productive age ranges from 15-64
years. In a productive age, a lot of activities and work are done at home, especially during the
pandemic. Myopia is progressive during childhood and tends to be stable when they reach the
age of 20 or late adolescence (Yuswantoro et al., 2021). The National Research Council
Committee on Vision Working Group on Myopia Prevalence and Progression concluded that
refractive status could begin to develop or progress over the age of 16; however, the degree is
not severe and in a small population (Primadiani et al., 2017).

The correlation between screen time and the progression of refractive status

A significant correlation was obtained with p = 0.031 < 0.05. Therefore, Ha was accepted
with a correlation coefficient of 0.291, a low correlation strength, and a negative correlation
direction. This means that the study results showed a correlation between screen time and the
progression of the refractive status with low correlation strength and a positive direction, i.e.,
an increase. Screen time can influence the progression of the refractive status even though the
power is very low. Research at the University of South Carolina categorizes computer use into
three categories, namely light (less than 2 hours), moderate (2-4 hours), and heavy (more than
4 hours) per day. This causes serious eye complaints, such as dry eyes and blurred vision.
Exposure to monitored light and the influence of the eye’s accommodation power causes
myopia to progress (Prof. dr. Soehardjo SU, 2023). It can be concluded that this theory is in
accordance with the existing research results, stating that there is a strong correlation between
the duration of Monitor use and myopia progression. Prolonged use of computers, laptops,
and cell phones causes the ciliary muscles to influence the eye’s lens to become convex. Thus,
the eyes become insensitive to distant objects because reading text in small print on the
monitor causes eye strain (Eksa, D. R., Pratiwi, P., & Marni, 2019).

The correlation between eyeglasses use length and the progression of refractive status

A significant correlation was obtained with p = 0.393 > 0.05. Therefore, Ho was accepted
with a correlation coefficient of 0.149, a very low correlation strength, and a positive
correlation direction. This means that the study results indicated no correlation between the
eyeglasses use length and the progression of refractive status with a very low correlation
strength and a positive correlation direction. The eyeglasses use length does not affect the
progressive status but can be risky even if the strength is very low. A change in the size of
eyeglasses causes discomfort in the eyes, making the eyes work harder than before.
Eyeglasses are external optical aids to provide clearer vision to people with blurred vision
caused by impaired eye focus (Muzadzi, 2023). These results are not in accordance with
existing research, namely that the length of use of eyeglasses has a significant influence on
the progression of myopia. These results are supported by research by Nurwinda, Sri Rejeki,
and Mulyaningrum, stating that there is no significant difference in myopia progression
between subjects who wear glasses for less than 2 years, 2-3 years, and 3 years. Eyesight will
not be affected by how long you wear glasses. This is because glasses only function to help
correct refractive errors (Christiningrum, 2020).

The correlation between the natural history of diseases and myopia progression

A significant correlation result was obtained with p = 0.380> 0.05. Therefore, Ho was
accepted with a correlation coefficient of 0.153, a very low correlation strength, and a
negative direction. This means that the study results indicated no correlation between the
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natural history of the disease and the progression of the refractive status. As a result, someone
who has natural history of diseases is not at risk of very low strength in experiencing
progression of refractive status. Degenerative diseases such as uncontrolled diabetes mellitus,
certain types of cataracts, hypertension, and certain medications can affect refraction and
lenses, which can cause myopia. A study was conducted on 15 families in Hong Kong whose
natural history of the disease may be a risk factor for suffering from progressive myopia in the
last two generations. This result is in accordance with existing research, namely, someone
who has a natural history of the disease has a low risk of experiencing myopia progression
(Damawiyah & Noventi, 2019).

CONCLUSION

There was a significant correlation between age and screen time on the progression of
refractive status, while there was no significant correlation between eyeglasses use length and
natural history of disease. Therefore, knowledge about refractive status and risk factors for
myopia needs to be elevated. Moreover, respondents who felt their vision was blurry can
immediately have their eyes checked by an optometrist. When they are diagnosed as minus,
they must immediately use glasses to prevent the size of the minus from increasing.Future
researchers are expected to look for a larger sample to obtain more information and
knowledge about myopia. Researchers are also expected to look for research on different
variables that cause myopia, thereby expanding the existing literature.
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