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Abstract

Background: Myopia, or near sightedness, is a rapidly growing public health concern, particularly
among children. The global prevalence of myopia has been increasing at an alarming rate, with a
significant rise in early onset and progression during school years. This trend is attributed to a
combination of genetic, environmental, and behavioral factors, including prolonged near work, limited
outdoor activities, and increased use of digital devices. If left unaddressed, progressive myopia in
childhood can lead to high myopia, which is associated with severe ocular complications in adulthood,
including retinal detachment, glaucoma, and myopic maculopathy.

Objective: This review aims to explore the potential role of occupational optometry in mitigating
myopia progression in children, particularly within school and recreational environments. It focuses on
how optometric interventions and environmental modifications can be integrated into daily routines to
reduce the risk factors associated with myopia development and progression.

Methods: A comprehensive review of the literature was conducted, examining studies related to the
epidemiology of myopia, risk factors contributing to its onset and progression, and the effectiveness of
various optometric and environmental interventions. The review also considers the specific demands
placed on children's visual systems in school and recreational settings and how occupational optometry
can address these challenges.

Results: The findings indicate that environmental factors such as reduced outdoor time, increased near
work, and digital screen exposure are significant contributors to myopia progression in children.
Occupational optometry, with its focus on diagnostic procedures along with follow-ups and optimizing
visual performance and comfort in specific environments, offers a valuable approach to managing these
risk factors. Interventions such as promoting outdoor activities, implementing visual ergonomics in
classrooms, encouraging regular visual breaks, and using specialized optical devices (e.g., multifocal
lenses, orthokeratology) have shown promise in slowing myopia progression. Additionally,
collaborative efforts between optometrists, educators, and parents are crucial for creating supportive
environments that foster healthy visual habits in children.

Conclusion: As the prevalence of myopia continues to rise globally, particularly among school-aged
children, there is an urgent need for targeted interventions that address the unique visual demands of
modern educational and recreational environments. Occupational optometry plays a critical role in this
effort by providing evidence-based strategies to reduce myopia progression and improve visual
outcomes. Integrating these strategies into school and recreational settings could significantly impact
public health by reducing the long-term burden of myopia and its associated complications.

Keywords: Myopia, children, occupational optometry, visual ergonomics, school environments,
recreational environments, myopia progression, public health

Introduction

Myopia, commonly known as near sightedness, is rapidly becoming a global public health
concern, particularly among children. The condition is characterized by the elongation of the
eyeball, which results in light rays focusing in front of the retina, leading to blurred distance
vision. Over the past few decades, there has been a significant rise in myopia prevalence
worldwide, with some regions, such as East Asia, experiencing particularly high rates 1.
This surge in myopia is especially alarming in children, as the early onset of the condition
can lead to more severe progression throughout childhood and adolescence. If left
unmanaged, progressive myopia can result in high myopia a severe form of the condition that
increases the risk of serious ocular complications in adulthood, such as retinal detachment,
glaucoma, cataracts, and myopic maculopathy ).
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Historically, myopia was thought to be predominantly
driven by genetic factors. Children with one or both parents
affected by myopia were considered at higher risk of
developing the condition themselves . However, recent
studies indicate that environmental factors, including
increased near work, reduced time spent outdoors, and
prolonged exposure to digital screens, play an equally, if not
more, significant role in the development and progression of
myopia ® 6. As modern lifestyles have shifted toward
greater reliance on digital technology and more indoor
activities, especially among school-aged children, the
prevalence of myopia has surged. This phenomenon is
commonly referred to as the "myopia epidemic" !,

One of the critical periods for myopia development and
progression is during the school years. Children today are
exposed to greater visual demands than ever before, with
long hours spent on near tasks such as reading, writing, and
using digital devices in both educational and recreational
settings. These activities place significant strain on the
visual system, particularly on accommodation and
convergence, which are required for prolonged near work [,
Moreover, the reduction in outdoor activities due to
increased academic pressures and the growing appeal of
screen-based entertainment has been associated with an
increased risk of developing myopia (Rose et al., 2016) !,
Studies suggest that spending more time outdoors may
protect against the onset of myopia, potentially due to the
exposure to natural light and the engagement of distance
vision 1,

Given the multifactorial nature of myopia, managing its
progression requires a comprehensive approach that
addresses both genetic and environmental risk factors.
Occupational optometry, which focuses on optimizing
visual performance and comfort in specific environments,
offers a promising strategy for mitigating myopia
progression in children. This specialized field of optometry
is uniquely positioned to provide targeted interventions that
can be integrated into school and recreational environments,
where children spend a significant portion of their day. By
focusing on  visual  ergonomics,  environmental
modifications, and preventive strategies, occupational
optometrists can help reduce the strain on children’s visual
systems and promote healthier visual habits.

Visual ergonomics is an essential component of this
approach, as it involves designing environments that
minimize visual discomfort and prevent excessive eye
strain. In schools, this could involve optimizing classroom
lighting, reducing glare from digital screens, and ensuring
that desks and chairs are ergonomically designed to promote
proper posture and reduce visual stress !l Additionally,
promoting outdoor activities and incorporating visual
hygiene practices, such as regular visual breaks during near
work, are key strategies that can help mitigate the risk of
myopia progression 8!,

Moreover, optometrists can offer specific optical
interventions, such as multifocal lenses, orthokeratology,
and low-dose atropine eye drops, which have been shown to
slow myopia progression in children !. These interventions,
when combined with environmental modifications and
behavioral changes, provide a holistic approach to managing
myopia in school-aged children.

As the prevalence of myopia continues to rise globally,
especially among children, there is an urgent need for
coordinated efforts to address this growing public health
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issue. The role of occupational optometry in mitigating
myopia progression is particularly important in school and
recreational environments, where the majority of visual
demands are placed on children. By integrating evidence-
based strategies and fostering collaboration between
optometrists, educators, and parents, occupational optometry
has the potential to significantly reduce the burden of
myopia and its associated complications.

This review aims to explore the potential role of
occupational optometry in mitigating myopia progression in
children, particularly within school and recreational
environments. It focuses on how optometric interventions
and environmental modifications can be integrated into
daily routines to reduce the risk factors associated with
myopia development and progression.

Methodology

This narrative review has been done using the keywords
Myopia, children, occupational optometry, visual
ergonomics, school environments, recreational
environments, myopia progression, public health etc on
various search engine like google scholar, Science Direct
PubMed etc. studies published between 2010 to 2024 are
included for this narrative review. Studies which describe
about the environmental changes for myopia progression
control are mainly mentioned in this study.

Risk factors for myopia progression

Myopia progression in children is influenced by a
combination of genetic, environmental, and behavioral
factors. Understanding these risk factors is critical for
developing effective strategies to slow the progression of
myopia and prevent the development of high myopia, which
is associated with serious ocular complications later in life.
Below is a detailed discussion of the main risk factors
contributing to myopia progression:

a) Genetic factors

Genetic predisposition plays a significant role in the
development and progression of myopia. Children with one
or both parents affected by myopia have a significantly
higher risk of developing the condition themselves.

e Parental myopia: Research has shown that children
with two myopic parents have a much higher likelihood
of developing myopia compared to those with non-
myopic parents. In a study by, ® children with two
myopic parents had a more than six-fold increased risk
of developing myopia compared to children with no
myopic parents.

Heritability: Twin studies have demonstrated a strong
genetic component in myopia, with heritability
estimates as high as 80-90% (Hammond et al., 2001).
Specific genes related to ocular development, axial
length, and refractive error have been identified, further
confirming the genetic basis of myopia !4,

However, genetics alone cannot explain the rapid rise in
myopia prevalence, suggesting that environmental and
lifestyle factors also play a crucial role in myopia
progression.

b) Environmental and behavioral factors
Environmental and lifestyle factors are increasingly
recognized as key contributors to the development and
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progression of myopia. The modern lifestyle, characterized
by increased near work, reduced outdoor activity, and
extensive screen time, has been implicated in the global
surge in myopia cases.

¢) Increased near work
Near work, including activities such as reading, writing, and
using digital devices, has long been associated with the
development of myopia. Prolonged near work puts
significant strain on the eye's accommodative system,
potentially leading to axial elongation and myopia
progression.

e Mechanism: Sustained near tasks require the eyes to
maintain a high level of accommodation (focusing
effort), which increases the risk of myopia, especially if
proper visual hygiene practices, such as regular breaks,
are not followed.

e Evidence: A study by Ip er al., (2008) 3! found that
children who spent more time on near work activities
had a higher risk of developing myopia. The study
indicated that for every additional hour spent on near
work per week, there was a 2% increased likelihood of
myopia development.

d) Prolonged digital screen time
With the proliferation of digital devices such as
smartphones, tablets, and computers, children are spending
more time on screens. This has emerged as a major risk
factor for myopia progression, as screen use often involves
near viewing distances and prolonged accommodative
stress.

e Mechanism: Extensive screen time, especially at close
distances, induces excessive near focus and may cause
eye strain, leading to elongation of the eyeball over
time.

e Evidence: Research by Lanca and Saw ® 191 suggests
that excessive screen use, particularly in the form of
recreational digital device use, is linked to a higher risk
of developing and progressing myopia. The study
highlights that the increased use of digital devices in
educational settings may exacerbate this problem.

e) Reduced outdoor activity
There is strong evidence that spending time outdoors,
particularly in natural light, has a protective effect against
myopia onset and progression. The exact mechanism
remains unclear, but it is hypothesized that exposure to
bright light stimulates dopamine release in the retina, which
inhibits excessive eye growth.

e  Mechanism: Bright light exposure, and the associated
dopamine release, is believed to slow the axial
elongation of the eye, thus reducing the risk of myopia.

e Evidence: A landmark study by Rose et al., (2016) [
demonstrated that children who spent more time
outdoors had a significantly lower risk of developing
myopia compared to those who spent most of their time
indoors. Follow-up studies by "7 confirmed these
findings, showing that increasing outdoor activity
reduced the progression of myopia by 23-50%.

3. Axial elongation and eye growth

Myopia is primarily driven by the elongation of the eyeball,
known as axial elongation. During childhood and
adolescence, when the eye is still growing, axial elongation
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occurs more rapidly, making children

susceptible to myopia progression.

e Mechanism: Axial elongation results in light rays
focusing in front of the retina, rather than on it, causing
blurred distance vision. This process is influenced by
both genetic and environmental factors, particularly
near work and limited outdoor exposure.

o [Evidence: Studies indicate that interventions targeting
axial elongation, such as orthokeratology and low-dose
atropine, are effective in slowing the progression of
myopia by reducing the rate of eye growth 11,

particularly

4. Urbanization and socioeconomic factors

Living in urban environments has been associated with a

higher risk of myopia development and progression, likely

due to lifestyle factors such as reduced outdoor space,
increased academic pressures, and greater use of digital
devices.

e Mechanism: Urban living often leads to reduced
exposure to natural light and more time spent indoors,
both of which are linked to higher rates of myopia.
Additionally, the emphasis on academic achievement in
urban areas may lead to more near work and screen use.

e Evidence: Research by Morgan et al, (2012) [
suggests that children in urban environments are at a
higher risk for myopia compared to their rural
counterparts, due to environmental and behavioral
differences. In particular, children in cities tend to
spend less time outdoors, which is a known protective
factor against myopia.

5. Educational pressure

High academic pressure, particularly in countries where

there is a strong focus on academic achievement, has been

identified as a contributing factor to myopia progression.

This is particularly evident in East Asian countries where

intense study habits and long hours of near work are

common.

e Mechanism: Educational systems that demand
prolonged study hours, frequent near work, and
minimal outdoor play may exacerbate the risk of
myopia progression in children.

o Evidence: In East Asian populations, where academic
pressure is particularly high, myopia prevalence is
significantly greater compared to other regions 8.
Studies have shown that reducing educational demands
and encouraging balanced lifestyles can mitigate this
risk.

Occupational optometry’s role in myopia management
Occupational optometry focuses on optimizing visual
performance in specific environments, such as workplaces,
educational settings, and recreational spaces. This field
plays a crucial role in managing myopia progression by
addressing visual ergonomics, reducing visual stress, and
encouraging healthy visual habits, particularly in children.
Given that children spend a significant amount of time in
school environments and engaging in recreational activities,
occupational optometry offers tailored interventions that can
mitigate myopia progression. Below is a detailed discussion
of how occupational optometry contributes to myopia
management.

1. Visual ergonomics in school environments
Children in modern educational settings are frequently
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engaged in near-vision tasks such as reading, writing, and
using digital devices for prolonged periods. These activities
can contribute to visual strain, which is a known risk factor
for myopia progression. Occupational optometrists can
assess school environments and implement strategies to
improve visual ergonomics, ensuring that students maintain
healthy visual behaviors.

a) Optimizing lighting conditions

Adequate and well-positioned lighting is critical in reducing
eye strain. Insufficient or overly harsh lighting can lead to
glare and increased accommodative demand, contributing to
myopia development.

Mechanism:  Occupational  optometrists  ensure
classrooms have optimal lighting conditions to reduce
glare, enhance contrast, and minimize visual
discomfort. Natural lighting is preferred, and when
artificial lighting is used, it should mimic daylight as
closely as possible.

Evidence: Studies suggest that poor lighting conditions
can exacerbate visual stress and contribute to eye strain,
potentially increasing the risk of myopia progression 7]
Proper lighting has been shown to improve reading
performance and reduce visual fatigue, which may help
prevent excessive axial elongation in children !¢,

b) Workstation setup and posture

Occupational optometrists can recommend appropriate desk
heights, screen positioning, and seating arrangements to
ensure students maintain proper posture while performing
near work. Incorrect posture, such as leaning forward to
view a screen or reading material, can increase
accommodative stress and promote myopia progression.

e Mechanism: By promoting proper posture and
ensuring that the working distance is neither too close
nor too far, optometrists can reduce accommodative
demand and decrease the likelihood of myopia
progression.

Evidence: Research indicates that children who
maintain a working distance of less than 30 cm during
near work are at a higher risk of developing myopia '),
Occupational optometrists can help ensure that children
maintain an optimal working distance to reduce eye
strain.

a) Implementing the 20-20-20 rule

The "20-20-20" rule encourages children to take breaks
from near work every 20 minutes by looking at something
20 feet away for at least 20 seconds. This practice helps
reduce visual fatigue and prevents accommodative stress,
which contributes to myopia progression.

e Mechanism: Taking regular breaks from near work
reduces strain on the eye's accommodative system,
which is crucial for controlling myopia progression.
Evidence: Studies show that regular breaks from near
work significantly reduce visual fatigue and may help
slow myopia progression in children . Occupational
optometrists can integrate this rule into school policies
and educate teachers on its importance.

2. Promoting outdoor activities

One of the most effective non-invasive strategies for
reducing myopia progression is increasing time spent
outdoors. Occupational optometrists can collaborate with
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schools and recreational organizations to promote outdoor
activities, which have been shown to reduce the risk of
myopia development and progression.

a) Encouraging structured outdoor time

Occupational optometrists can advocate for structured
outdoor play during school hours, particularly during
breaks, physical education classes, and extracurricular
activities. Bright outdoor light has been found to slow axial
elongation, which is a primary driver of myopia.

e  Mechanism: Outdoor light stimulates dopamine release
in the retina, which inhibits excessive eye growth.
Regular exposure to natural light reduces the likelihood
of developing myopia and slows progression in children
who are already myopic.

Evidence: A study by Rose et al., (2016) /! found that
children who spent more time outdoors had
significantly lower rates of myopia progression
compared to those who spent most of their time
indoors. Follow-up studies confirmed that outdoor
activity is one of the most protective factors against
myopia progression [1¢],

b) Integrating outdoor activities into curricula
Occupational optometrists can work with schools to
integrate outdoor activities into the regular curriculum,
ensuring that students have sufficient time outside, which
may contribute to better visual health.

e Mechanism: By incorporating outdoor activities into
school schedules, occupational optometrists help
counterbalance the excessive near work that students
are exposed to during academic tasks.

Evidence: Increasing time spent outdoors has been
shown to reduce myopia progression by up to 50% in
some populations (Wu et al., 2013). Schools that have
adopted outdoor activity programs, as guided by
occupational optometrists, have reported a reduction in
myopia progression rates 6,

3. Use of specialized optical devices

Occupational optometrists can prescribe specialized optical
devices designed to slow myopia progression. These include
multifocal lenses, orthokeratology lenses, and spectacles
designed to induce peripheral defocus. These interventions
can be integrated into a child’s daily routine to reduce the
risk of myopia progression.

a) Multifocal spectacles and contact lenses

Multifocal lenses, both in the form of spectacles and contact
lenses, have been shown to reduce the progression of
myopia by altering the focus of peripheral vision. These
lenses provide clear vision for near and distance tasks while
inducing myopic defocus, which is thought to slow the
elongation of the eye.

Mechanism: By correcting central vision and
simultaneously creating peripheral defocus, these lenses
reduce the eye's stimulus for elongation, which is a
primary factor in myopia progression.

Evidence: Studies, such as those conducted by Cheng
et al., (2014) 81 demonstrate that children wearing
multifocal lenses experience slower myopia progression
compared to those wearing standard single-vision
lenses (131,
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b) Orthokeratology (Ortho-K)

Ortho-K lenses are worn overnight to temporarily reshape

the cornea, providing clear vision during the day without the

need for glasses. These lenses have been shown to slow
axial elongation in children and are a popular intervention in
myopia management.

e  Mechanism: Orthokeratology reshapes the cornea to
correct vision and creates peripheral defocus, which
helps control myopia progression.

e Evidence: Research by Cho and Cheung, (2012) ! has
shown that Ortho-K can reduce myopia progression by
40-60% in children. Occupational optometrists can
recommend Ortho-K for children with rapidly
progressing myopia ! 191,

4. Parental and teacher education

Occupational optometrists play a key role in educating
parents and teachers about the importance of managing
visual stress and promoting healthy visual habits. Parental
awareness and involvement are crucial in ensuring that
children adhere to visual hygiene practices at home, while
teachers can help implement these strategies in the
classroom.

a) Parental involvement

Parents play a crucial role in managing their children's

screen time, ensuring regular outdoor activities, and

encouraging proper posture during homework or
recreational activities.

e Mechanism: By educating parents on the risk factors
for myopia progression and providing practical tips for
managing them, occupational optometrists can ensure
that children receive consistent support at home.

e [Evidence: Studies show that parental involvement in
managing screen time and promoting outdoor activities
significantly impacts myopia progression I,

Conclusion

As the prevalence of myopia continues to rise globally,
particularly among school-aged children, there is an urgent
need for targeted interventions that address the unique visual
demands of modern educational and recreational
environments. Occupational optometry plays a critical role
in this effort by providing evidence-based strategies to
reduce myopia progression and improve visual outcomes.
Integrating these strategies into school and recreational
settings could significantly impact public health by reducing
the long-term burden of myopia and its associated
complications.
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