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ABSTRACT  

BACKGROUND 

Myopia, a growing global health concern, is increasingly prevalent among children. Its progression can lead to 

many ocular complications, making effective control strategies essential. Thus, it is essential and urgent to put 

into practice efficient myopia control strategies, which may involve delaying the advancement of myopia in 

school-age children as well as avoiding its onset. 

OBJECTIVE 

This review aims to summarize recent advancements in myopia prevention and control strategies for school-

aged children, focusing on clinical and lifestyle interventions. 

METHODS 

This review was conducted by a thorough search of academic resources such as Google Scholar, and PubMed, 

specific search terms like ‘myopia,’ ‘myopia prevention,’ ‘school-aged children,’ ‘clinical trials,’ ‘atropine’, 

‘contact lenses,’ ‘orthokeratology,’ and ‘myopia progression.’ 

CONCLUSION  

Combining pharmacological, optical, and behavioural interventions offers the best potential for managing 

progression. Recent advances highlight the importance of a multifaceted approaches to myopia control in 

children. Future research should focus on long-term safety, cost-effectiveness, and the development of 

individualized treatment protocols to optimize care for children with myopia. 
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INTRODUCTION  

Over the past three decades, the prevalence of axial myopia has risen significantly, particularly among younger 

populations worldwide. This trend is especially pronounced in East and Southeast Asia, where myopia affects 

80–90% of secondary school students, compared to 20–40% in many Western countries and less than 5–10% in 

less developed regions(1). By 2050, it is estimated that half of the global population will be affected by myopia. 

The development of myopia is influenced by both genetic and environmental factors. However, the rapid rise 

in cases suggests that environmental factors, such as increased educational demands, prolonged screen use, 

reduced outdoor activities, and limited sunlight exposure, play a critical role. Early onset of myopia significantly 

increases the risk of progression to high myopia, which is associated with severe complications like myopic 

maculopathy, retinal detachment, and glaucoma. These complications can lead to permanent vision loss and 

significantly impact quality of life, as seen in countries like Japan and China (1).The association between myopia 

prevalence and parental myopia is well-established. Moreover, numerous twin-eye studies highlight the 

significance of genetic factors in the development of myopia. Researchers have explored various potential risk 

factors for myopia, including educational attainment, time spent on near work, accommodation and convergence 

functions, and outdoor activity levels. Various interventions have been proposed for myopia control in children, 

including high-dose atropine (1% or 0.5%), moderate-dose atropine (0.1%), low-dose atropine (0.01%), bifocal 

and progressive addition spectacle lenses, prismatic bifocal lenses, single-vision lenses (corrected and under-

corrected), cyclopentolate, timolol, pirenzepine, orthokeratology, rigid gas-permeable and soft contact lenses, 

peripheral defocus-modifying contact and spectacle lenses, as well as strategies like increased outdoor 

activities(2). 

Recent clinical trials have shown that low-dose atropine eye drops, such as 0.01%, effectively slow myopia 

progression while causing significantly fewer side effects compared to higher-concentration formulations(3).A 

spectacle lens designed for myopia control using the Myopic defocus mechanism, named the Defocus 

Incorporated Multiple Segments (DIMS) spectacle lens, was developed(4).Repeated low-level red-light (RLRL) 

therapy is a promising treatment for myopia control, with no reported functional or structural damage(5). Another 

comprehensive meta-analysis has evaluated the effects of various interventions, including eye drops, spectacles, 

and contact lenses, in children (6). 

METHODS 

This review was conducted by a thorough search of academic resources such as Google Scholar, and PubMed, 

specific search terms like ‘myopia,’ ‘myopia prevention,’ ‘school-aged children,’ ‘clinical trials,’ ‘atropine’, 

‘contact lenses,’ ‘orthokeratology,’ and ‘myopia progression.’ 

 

REVIEW OF CURRENT STRATEGIES  

Recent developments in myopia control for children have resulted in the creation of several strategies focused 

on preventing the condition and slowing its progression, with the aim of minimizing the risk of complications 
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like myopic maculopathy and optic neuropathy, which can lead to permanent vision loss. The following 

measures have been introduced.  

 Outdoor activities  

In recent years, significant research has explored the link between myopia and outdoor activities in school-aged 

children (1).Outdoor time has been the only factor identified as protective in preventing the onset of myopia. 

However, its effectiveness in controlling progression in already myopic eyes remains inconclusive. While 

several theories, such as increased light exposure, dopamine release from the retina, and enhanced depth of 

field, have been proposed to explain the protective effect of outdoor time(7)..Outdoor activities, particularly those 

that involve extended outside periods time of 2–3 h per day for schoolchildren, are crucial in preventing myopia 

in school-aged children (1). 

 Reduced near work and screen time 

 

Over the past 20 years, electronic devices such as computers and smartphones have become integral to daily 

life, with many countries incorporating them into their educational systems. As a result, it is plausible to 

associate increased use of digital devices with more time spent indoors and engaging in near-work activities, 

which may raise the likelihood of myopia onset and progression in children (1). Kim SJ et al study says that 

myopic students consumed significantly more smartphone data than their non-myopic peers, with an average of 

1,130.71 MB per day compared to 613.63 MB. Although the total time spent using smartphones was similar 

between the two groups, myopia was found to be statistically linked to increased data usage, older age, and 

having more myopic parents(8).Langham G. Et al.reviewed the evidence supporting and opposing eight factors 

related to spending time outdoors includes brighter light, reduced peripheral defocus, higher vitamin D levels, 

different chromatic light spectra, increased physical activity, regulated circadian rhythms, less time spent on 

near work, and greater high spatial frequency (SF) energies(9). 

  Pharmacological interventions to control myopia progression in children 

Atropine eye drops, a nonselective muscarinic antagonist, have been used to treat myopia for several years. A 

recent Cochrane review (10) found that, after one year, children who were given atropine eye drops, pirenzepine 

gel, or cyclopentolate eye drops showed a significant slowdown in the progression of myopic refractive error 

compared to those who received placebo eye drops (1).Atropine is the only medication that has been 

demonstrated to be consistently effective in slowing myopic progression. After myopia develops in a child, the 

progression rate is estimated to be approximately −1 D per year in East Asian populations and around −0.5 D 

per year in Caucasian populations. Higher concentrations of atropine, such as 1% or 0.5%, have proven highly 

effective in slowing myopia progression. However, the high incidence of photophobia as a side effect (affecting 

up to 100% of users) has led to significant dropout rates, ranging from 16% to 58%.Recent studies from Asia 

have demonstrated the effectiveness of 0.01% atropine in controlling myopia, with significantly lower rates of 

side effects. This has reignited interest in its clinical use for myopia management. The precise mechanism of 
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action for topical atropine remains unclear, though it is hypothesized to involve the up regulation and down 

regulation of retinal and scleral muscarinic receptors, affecting the scleral matrix. 

 Atropine has been shown to prevent myopia development in both mammalian and avian eyes. Unlike mammals, 

avian eyes have striated ciliary muscles controlled by nicotinic rather than muscarinic receptors. This suggests 

that atropine may act at lower doses via M1/M4 receptors in the retina rather than through the accommodation 

system. Additionally, atropine’s direct impact on scleral fibroblasts could also play a role in its effectiveness (3). 

 Optical interventions to control myopia in children 

Studies on optical under-correction of myopia have produced mixed results, suggesting it either had no impact 

or may have accelerated myopia progression.Research suggests that peripheral myopic defocus may be 

beneficial, as shown in studies comparing children wearing progressive addition lenses to those using single-

vision lenses.Bifocal spectacles have shown promise in slowing myopia progression, particularly in children 

with an annual progression rate of at least 0.50 D over three years. Prismatic bifocals appear especially effective 

for children with minimal accommodative lag, offering a targeted myopia management approach. Three key 

optical interventions include (1): 

 

1. Defocus Incorporated Multiple Segments (DIMS) eyeglasses: 

Several years ago developed a concentric dual-power soft contact lens, known as the Defocus Incorporated Soft 

Contact (DISC) lens, for myopia control. This lens imposes myopic defocus (MD) on both the central and 

peripheral retinas. Clinical trials demonstrated that DISC lens wear reduced myopia progression in 

schoolchildren by 25% over two years compared to single-vision (SV) contact lenses, and by 60% in children 

who wore the lenses for more than 8 hours per day. Building on this concept, we have now designed the Defocus 

Incorporated Multiple Segments (DIMS) spectacle lens, which delivers the same optical stimulus as the DISC 

lens but without the limitations associated with contact lens use. This study aims to know the effectiveness of 

DIMS lenses in slowing myopia progression in schoolchildren(4). 

2. Dual-focus soft contact lenses with concentric zones to correct vision and induce myopic defocus: 

In recent years, soft contact lenses have gained significant attention as a strategy to slow myopia progression. 

Soft multifocal contact lenses are designed to enhance visual acuity and reduce ocular growth by focusing some 

light directly on the retina and some in front of it. Multiple randomized controlled trials have evaluated their 

effectiveness, revealing an average reduction in myopia progression by 36.4% and axial elongation by 37.9 %( 

1). 

3. Orthokeratology (OK) contact lenses, which reshape the cornea overnight to correct vision temporarily. 

Axial elongation and myopia progression has become a critical public health concern. Orthokeratology 

(OrthoK), originally prescribed to temporarily correct refractive errors, has been shown to significantly slow 

axial elongation and myopia progression in children. The efficacy, benefits, and risks of OrthoK for managing 

myopia in children, comparing it to other interventions. It also explores factors such as patient suitability, its 

impact on vision-related quality of life, and the potential benefits of combining OrthoK with pharmaceutical 
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treatments. When precisely fitted, closely monitored, and accompanied by proper lens cleaning and disinfection 

practices, OrthoK is a safe and effective approach for controlling axial elongation in children (11). 

The use of repeated low-level red-light (RLRL) therapy for myopia control in children. The approach involves 

delivering 650 nm red light directly to the retina in brief, repeated sessions, leveraging its established safety 

profile from widespread use in amblyopia treatment in China. Anecdotal evidence from amblyopia treatments 

suggested benefits such as increased choroidal thickness, enhanced blood flow, and stabilized axial elongation. 

A recent study also demonstrated that a similar device significantly reduced myopia progression and axial 

elongation over six months, achieving outcomes comparable to orthokeratology when compared with single-

vision spectacle wear and safety of RLRL therapy for managing myopia in children. 

 

DISCUSSIONS: 

The rising prevalence of myopia in children has prompted significant research into strategies to slow its 

progression and minimize future ocular risks. This review explores advancements in optical, pharmaceutical, 

and behavioural approaches, offering insights into current myopia management methods. Advancements in 

optical devices, including orthokeratology (OrthoK) lenses, defocus-incorporated multiple segments (DIMS) 

spectacle lenses, and dual-focus soft contact lenses, have shown effectiveness in slowing axial elongation. 

OrthoK provides outcomes similar to low-dose atropine while offering the added benefit of temporary refractive 

error correction. Meanwhile, DIMS lenses and other myopia control spectacles present a non-invasive option, 

particularly suitable for younger children or those unable to use contact lenses. Nevertheless, challenges such 

as patient compliance and adaptation to these optical solutions require continued focus. Additionally, 

advancements in imaging and diagnostic technologies could facilitate earlier detection and personalized 

treatments for children at high risk of myopia. Further investigation into the mechanisms underlying myopia 

progression will be crucial in shaping the development of next-generation therapeutic approaches. 

CONCLUSION  

Current approaches in managing myopia progression highlight the effectiveness of pharmacological options 

like atropine eye drops. Despite notable progress, challenges persist in optimizing treatment regimens and 

understanding their long-term effects. Future research should aim to enhance these strategies and explore 

innovative solutions to address the global impact of myopia. Expanding knowledge in this area will contribute 

to better clinical practices and improved outcomes for patients. 
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