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Abstract
Myopia is no longer just about kids needing stronger glasses every year. It has become a genuine public health challenge, with prevalence rising 
steeply across the globe. The numbers are sobering: by 2050, almost half of the world’s population could be myopic, and roughly one in ten may fall 
into the high-myopia category. High myopia isn’t just an inconvenience, it carries a much greater risk of sight-threatening complications, including 
retinal detachment, myopic maculopathy, glaucoma, and cataract. Put simply, childhood myopia left unchecked sets the stage for lifelong visual 
disability.

The good news is that we are no longer limited to “wait and see” or simply prescribing stronger lenses. Over the past decade, solid evidence from 
randomized clinical trials and international expert consensus has given us effective tools to slow down myopia progression. These include low-dose 
atropine eye drops, orthokeratology, dual-focus or multifocal soft contact lenses, new spectacle lens designs, and lifestyle interventions such as 
increasing outdoor time.

For clinicians, this represents a true paradigm shift. We now have real opportunities to protect children’s vision in the long term but success depends 
on more than just choosing a treatment. It requires careful selection of candidates, tailoring interventions to family preferences and the child’s 
lifestyle, monitoring both refractive error and axial length, and knowing when to adjust or switch strategies.

This review pulls together the latest evidence, shares practical insights for day-to-day clinical use, and discusses safety considerations as well as the 
questions that still need answers. The take-home message is simple but powerful: start early, measure what matters, match the treatment to the child, 
and keep adapting the plan as they grow.
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Introduction
Myopia, or nearsightedness, has long been thought of as a small 

inconvenience, a problem easily fixed by getting a stronger pair of 
glasses or switching to contact lenses. For many years, it was not taken 
very seriously beyond being a simple refractive error. But over time, 
our understanding of myopia has changed in profound ways. We now 
know that it is far more than just a childhood condition that progresses 
quietly in the background. Today, myopia is recognized as a global 
public health issue with serious consequences for both individuals and 
entire healthcare systems (1).

The statistics tell a striking story. Current research suggests that by 
the year 2050, nearly half of the world’s population will be affected by 
myopia, and about one in ten people will develop high myopia (2). This 
is not just a matter of needing very thick glasses. High myopia greatly 
increases the risk of developing sight-threatening conditions later in 
life, including retinal detachment, myopic maculopathy, glaucoma, and 
cataracts at a younger age. Each additional diopter of myopia and each 
small increase in eye length adds to this risk (3). In simple terms, if 
we do not manage myopia in children today, we are setting them up 
for a future of potential visual disability and long-term dependence on 
healthcare.
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Fortunately, the outlook is not all grim. In recent years, there has been 
a revolution in how we approach myopia management. We are no longer 
restricted to the traditional “wait-and-see” method where stronger 
lenses were prescribed as vision worsened. Thanks to advances in 
clinical research, randomized controlled trials, and international expert 
consensus, we now have several proven strategies that can actually slow 
down the progression of myopia. These include low-dose atropine eye 
drops, which help regulate eye growth; orthokeratology, where specially 
designed contact lenses reshape the cornea overnight; dual-focus and 
multifocal soft contact lenses, which reduce the signals that drive the eye 
to elongate; specialized spectacle lens designs; and lifestyle changes, 
particularly encouraging children to spend more time outdoors (4). 
Each of these options works in a slightly different way, and when used 
appropriately, they offer real protection against long-term complications.

For clinicians, this represents a true paradigm shift in eye care. 
Managing myopia is no longer about simply fixing blurred vision, it 
is about actively intervening early, choosing the right strategies, and 
tailoring care to each child’s needs (5). Success depends on more than 
prescribing the latest product. It requires clinicians to carefully assess 
risk factors, involve families in shared decision-making, track changes 
in both refractive error and axial length, and make timely adjustments to 
treatment as the child grows (6).

This review brings together the latest evidence in the field, translates 
research into practical tips for everyday clinical practice, and highlights 
both the benefits and the challenges of modern myopia management. 
The key message is simple but powerful: with timely, personalized, and 
consistent care, we can reshape the future of myopia and protect the 
vision of the next generation.

The Burden of Myopia

The scale of the myopia epidemic is difficult to ignore. Global 
projections estimate that by the year 2050, almost one in every two 
people on the planet will be myopic, and as many as one in ten will 
progress to high myopia (7). This is not just an issue of more people 
wearing glasses; it signals a looming public health crisis. For healthcare 
systems, the implications are significant rising demand for eye care 
services, escalating treatment costs, and a growing population at risk of 
severe, irreversible vision loss (8).

At the individual level, the impact is just as concerning. Myopia is a 
progressive condition, and the risk it carries isn’t binary but cumulative. 
Research shows that each additional diopter of myopia or every 
0.1 mm increase in axial length pushes the risk of sight-threatening 
complications further upward (9). These include retinal detachment, 
myopic maculopathy, glaucoma, and cataract—conditions that can 
compromise vision permanently (10).

This is why managing myopia cannot be reduced to simply updating a 
child’s glasses prescription year after year. While refractive correction 
restores clarity in the short term, it does nothing to address the underlying 
elongation of the eye, which is what drives long-term disease risk. In 
other words, every missed opportunity to slow progression in childhood 
adds up to a greater burden in adulthood (11).

For clinicians, the message is clear: myopia management is not about 
today’s prescription, it is about tomorrow’s vision. By recognizing the 
broader burden of myopia, we shift the focus from reactive correction to 
proactive protection, ensuring that today’s children are not tomorrow’s 
visually impaired adults.

How Interventions Work

One of the most exciting advances in myopia research over the 

past two decades has been the growing understanding of why certain 
treatments are effective. Myopia is ultimately a condition of excessive 
eye growth, the axial length becomes too long for the optical system, 
leading to blurred distance vision and, more importantly, an elevated risk 
of structural complications later in life. To manage myopia effectively, 
interventions need to slow down this axial elongation (12).

Most of the proven strategies we have today work through two main 
mechanisms.

1.	 Creating “myopic defocus” in the peripheral retina

Optical interventions such as orthokeratology, dual-focus or multifocal 
soft contact lenses, and specially designed myopia-control spectacle 
lenses are all built around this principle (13). These designs alter how 
light is focused on the peripheral retina. Instead of the peripheral 
image falling behind the retina (which promotes further elongation), 
they create a pattern where parts of the image fall in front of the retina 
and this is known as myopic defocus (14). Animal and human studies 
suggest that this optical cue sends a biological “slow down” signal to the 
eye, reducing the stimulus for axial growth (15). In other words, the eye 
interprets this defocus as a reason to stop stretching longer.

2.	 Modulating retinal and choroidal signalling pathways

Pharmacological treatments, particularly low-dose atropine, act 
through a different route. Atropine’s effect does not depend on altering 
accommodation, as was once thought, but instead appears to influence 
chemical signalling within the retina, uveal tract, and choroid (16). 
Although the precise mechanisms are still being unravelled, the evidence 
indicates that atropine dampens the molecular pathways that drive eye 
growth. By modulating these growth signals, atropine helps slow the 
rate of axial elongation in a way that is independent of visual input (17).

For clinicians, the key takeaway is that both optics and pharmacology 
can directly influence the biology of eye growth, albeit through different 
mechanisms. Even more importantly, these mechanisms are not 
mutually exclusive. That means combining an optical approach with 
pharmacological therapy may, in some cases, provide complementary 
benefits (18). As our understanding of these pathways deepens, we move 
closer to tailoring treatment strategies that address the unique risk profile 
and lifestyle of each child.

Evidence-Based Interventions

A. Low-Dose Atropine

Atropine eye drops are currently one of the most widely studied 
and effective treatments for slowing myopia progression in children. 
The LAMP (Low-Concentration Atropine for Myopia Progression) 
study gave us some of the clearest data to date. It compared three 
concentrations, 0.01%, 0.025%, and 0.05% and found that the 0.05% 
strength consistently offered the best balance of efficacy and tolerability 
(19). Children using this concentration showed the greatest slowing of 
both axial elongation and refractive change. What’s even more reassuring 
is that the benefit was sustained over five years of continuous use (20).

That said, stopping atropine can cause a “rebound effect,” where the 
eye starts to grow faster again (21). Fortunately, older children and those 
treated with lower concentrations tend to experience less rebound. The 
ATOM2 trial backed up these findings, confirming that higher doses of 
atropine are indeed effective but often come with more side effects like 
light sensitivity and reduced near focus (22). On the other hand, very 
low concentrations (like 0.01%) may not work well for all children, 
especially outside East Asian populations where many of the early trials 
were conducted (23).
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Practical tips for clinicians:

1.	 Side effects are usually mild and dose-dependent—expect some 
light sensitivity (photophobia) and reduced ability to focus up 
close. Photochromic (tinted) glasses and low-power reading lenses 
can help (24).

2.	 A good starting point is 0.05% atropine in children whose myopia 
is progressing quickly (≥0.75 D per year or ≥0.2–0.3 mm axial 
elongation per year) (25).

3.	 Instead of stopping treatment abruptly, tapering gradually (for 
example, stepping down from 0.05% → 0.025% → 0.01%) may 
help minimize rebound.

4.	 Be prepared to restart treatment if axial growth accelerates again 
after stopping (26).

B. Optical Approaches: Contact Lenses

1. Dual-Focus and Multifocal Soft Lenses: These lenses use special 
optical designs to create zones of myopic defocus on the retina, signalling 
the eye to slow down its growth (27). The study showed that soft contact 
lenses with a +2.50 D add slowed myopia progression by around 43% in 
spherical equivalent and 36% in axial elongation compared to standard 
single-vision lenses (28).

MiSight 1 day, a daily disposable lens based on the same principle, 
became the first FDA-approved contact lens for myopia control in 2019 
(29). One important lesson from clinical experience: if children stop 
wearing these lenses and return to single-vision correction, eye growth 
often speeds up again. This means consistency of use is crucial.

2. Orthokeratology (OK): Orthokeratology involves wearing rigid 
lenses overnight to temporarily reshape the cornea. This not only 
corrects vision during the day but also creates the peripheral defocus 
pattern that slows axial growth (30). Multiple randomized controlled 
trials have confirmed its effectiveness, particularly in younger children 
who are still in rapid progression phases. However, the treatment effect 
may plateau after several years (31).

The main limitation of orthokeratology is safety: while rare, 
complications like microbial keratitis can occur. Good hygiene practices 
and careful patient selection are essential to minimize risk.

C. Spectacle Lens Innovations

For families who prefer glasses over contact lenses or eye drops, new 
spectacle lens designs are becoming an increasingly strong option.

DIMS (Defocus Incorporated Multiple Segments) lenses: A two-year 
randomized controlled trial showed significant slowing of both refractive 
progression and axial elongation. Longer follow-up studies continue to 
support their effectiveness (32).

Highly Aspherical Lenslets (HAL / Stellest lenses): Prospective trials 
show that Stellest lenses provide robust control over two years, and 
encouragingly, six-year data suggest the benefit continues over time 
(33). As these designs become more widely available, they may become 
a first-line recommendation for many families.

D. Lifestyle and Behavioural Strategies

While lifestyle changes cannot replace medical or optical treatments 
once myopia has begun, they still play an important supportive role. 
The strongest evidence is for outdoor time in prevention. In a landmark 
cluster-randomized trial, simply adding 40 minutes of outdoor activity 
per school day significantly reduced the number of children who 
developed myopia over three years (34).

Once myopia is established, outdoor time alone is not enough to control 
progression, but it can still help slow it when combined with other 
interventions. Encouraging children to spend more time outside (ideally 
2 hours or more daily), limiting continuous near work, and promoting 
healthy visual habits should always be part of the management plan (35).

Combination Therapy

In recent years, there has been growing interest in using more than 
one treatment at the same time to slow down myopia progression. This 
approach, often called combination therapy, is based on the idea that 
since different treatments work in different ways, putting them together 
might give stronger protection (36).

For example, doctors may prescribe low-dose atropine eye drops along 
with orthokeratology (special overnight contact lenses that reshape the 
cornea), or atropine together with multifocal soft contact lenses. The 
logic is simple: atropine works by affecting the chemical signals in the 
eye that drive growth, while optical treatments work by changing how 
light focuses on the retina to slow down elongation. By combining the 
two, we may be able to get the best of both worlds (37).

Early research, mostly from small pilot studies, suggests that using 
two treatments together can have an “additive effect,” meaning the 
combination seems to slow eye growth more than either treatment on its 
own. However, the evidence is still in its early stages. We don’t yet have 
large, long-term clinical trials that can confirm how effective or safe 
combination therapy is over many years (38).

For families, it’s important to know that while combination therapy 
may offer extra benefit, it also brings more responsibility. Costs are 
higher because two treatments are being used instead of one, and the 
routine is more complex. Daily eye drops plus contact lens wear, for 
instance. Children also need closer follow-up visits to make sure their 
eyes are responding well and not experiencing side effects.

For now, combination therapy may be a good option for certain 
children at high risk of fast progression, but it’s not a one-size-fits-all 
solution. Clinicians need to be open and honest about what we know, 
what we don’t yet know, and what it will mean for the family in terms of 
time, effort, and expense. Careful monitoring is key, and treatment plans 
should remain flexible as more research emerges.

Choosing the Right Strategy

Managing myopia is not a one-size-fits-all process. Every child is 
different, and the best results come from tailoring the treatment plan 
to their unique risk factors, lifestyle, and family situation. A structured, 
step-by-step approach can help guide decision-making.

Step 1: Assess the Child’s Risk

The first step is to understand how likely a child is to progress quickly. 
Several factors can give important clues:

Age at onset: Younger children, especially those who become myopic 
before age 8 or 9, are at higher risk of becoming highly myopic later in 
life (39).

Family history: Children with one or both parents who are myopic are 
more likely to follow the same path.

Axial length: Measuring the length of the eyeball is one of the 
most reliable ways to predict risk. Rapid increases suggest aggressive 
intervention is needed.

Corneal shape and binocular vision: These factors are especially 
relevant if orthokeratology or contact lenses are being considered.
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Lifestyle habits: Limited outdoor time, heavy near work, and long 
hours on digital devices can all accelerate progression (40).

In simple terms, the younger the child and the faster the eye is growing, 
the greater the urgency to intervene.

Step 2: Match the Right Modality

Once the risk profile is clear, the next step is choosing the most suitable 
intervention. Options include:

Low-dose atropine (0.05%): A highly reliable treatment that works 
well for many children, especially those who are not yet ready for 
contact lenses. Drops are easy for parents to administer and generally 
well tolerated.

Dual-focus soft contact lenses: A good choice for older, motivated 
children and families comfortable with contact lens hygiene. They work 
especially well for kids with active lifestyles.

Orthokeratology (Ortho-K): Best for children who prefer not to wear 
lenses during the day. This option reshapes the cornea overnight but 
requires a suitable corneal profile and a strong commitment to careful 
lens care.

Special spectacle lenses (DIMS or HAL designs): Excellent for 
younger children or those not ready for contact lenses. These provide 
myopia control while keeping the familiar comfort of spectacles.

Lifestyle changes: Regardless of the main treatment, every child should 
be prescribed “visual hygiene.” The most important recommendation is 
at least two hours of outdoor time daily, along with regular breaks from 
near tasks and screens (41).

Step 3: Monitor and Adapt the Plan

Myopia control is not a “set and forget” strategy—it requires regular 
follow-up to see if the chosen treatment is working.

Monitoring: Axial length should be checked every 6–12 months, and 
cycloplegic refraction should be performed at least once a year (42).

Adjusting treatment: If the eye continues to grow more than 0.2–0.3 
mm per year, it may be time to escalate by adding or changing modalities.

Tapering: Once progression stabilizes for one to two years, treatments 
can be cautiously tapered. However, there should always be a plan in 
place in case of rebound progression, which sometimes occurs when 
treatment is stopped (43).

In practice, this stepwise approach helps ensure that each child receives 
a personalized, adaptable plan. The ultimate goal is not just to correct 
today’s vision, but to actively protect their long-term eye health.

Guidance, Consensus & Equity

Over the past few years, the International Myopia Institute (IMI) has 
provided some of the most reliable guidance in the field of myopia 
management (44). Between 2019 and 2023, the IMI published a series 
of white papers that summarize the best available evidence, outline 
practical recommendations for clinicians, and highlight areas where 
more research is needed (45). For practitioners, these documents 
act like a roadmap: they help us move beyond individual studies and 
give us a consensus view of what works, what doesn’t, and where the 
uncertainties still lie.

However, guidelines are only as useful as the way they are applied in 
everyday practice. Clinicians need to translate this expert knowledge 
into practical protocols that can be followed in the clinic and into clear, 

simple language that families can understand. For example, while a 
white paper might talk about “axial length monitoring,” families need to 
hear it explained as “measuring the growth of the eye over time.” When 
parents understand why a test or treatment matters, they are far more 
likely to stay engaged and committed.

Another crucial dimension is equity. Even the most effective treatment 
has little value if a family cannot access or afford it. Not every child 
will be able to use contact lenses, undergo orthokeratology, or afford 
multiple treatment combinations. This is why offering a tiered menu of 
options is so important. For some families, specialized spectacles may 
be the most practical choice. For others with the means and motivation, 
contact lenses or combination therapies may be appropriate (46).

What matters most is flexibility and transparency. Clinicians should 
openly discuss the strengths, limitations, costs, and responsibilities of 
each option. This empowers families to make informed decisions that 
balance medical benefit with their own realities. By respecting family 
circumstances and avoiding a “one-size-fits-all” approach, we can make 
sure that every child gets some form of protection, even if not the most 
advanced.

In short, the IMI white papers provide the scientific foundation for 
evidence-based myopia care, offering clinicians a reliable framework 
to guide their practice. It is then the responsibility of practitioners to 
translate this knowledge into practical protocols and family-friendly 
educational tools that make sense in everyday clinical settings. At the 
same time, equity must remain at the heart of management—ensuring 
that no child is left behind, regardless of their family’s financial or 
social circumstances (47). When combined, these principles highlight 
an important truth: myopia management is not only about the science, 
but also about delivering care that is effective, understandable, and 
accessible for every child.

Conclusion
The fight against the rising tide of myopia is no longer about simply 

correcting blurred vision—it is about protecting the eye for a lifetime. 
Over the past decade, research has transformed our approach, giving 
clinicians real tools to slow progression and reduce long-term risk. The 
International Myopia Institute (IMI) has played a central role in this 
transformation. Its white papers, published between 2019 and 2023, 
remain the most trusted source for evidence-based summaries, clinical 
recommendations, and priorities for future research. For practitioners, 
these documents serve as both a compass and a foundation: they can 
guide clinical protocols, inform patient education, and keep us aligned 
with global best practices.

Yet, evidence and consensus are only part of the story. The reality in 
the clinic is that no treatment works if it cannot be accessed, afforded, 
or adhered to. Families vary widely in resources, readiness, and ability 
to take on the responsibilities that different interventions demand. For 
some, specially designed spectacles may be the most practical and 
sustainable choice. For others, contact lenses, orthokeratology, or even 
combination therapy may be realistic and worthwhile. What matters most 
is transparency—open, honest conversations about costs, expectations, 
and the commitment required.

Ultimately, successful myopia management is about more than 
prescribing drops or lenses; it is about building a partnership with 
families. By offering a menu of tiered options, respecting each family’s 
circumstances, and committing to regular monitoring, we can empower 
parents to make informed decisions while ensuring children receive 
meaningful protection.
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The core message is clear: start early, tailor treatment to the individual 
child, monitor progression closely, and adapt the plan as the child grows. 
When clinical science is combined with practical, family-centered care, 
we move beyond refractive correction and toward lasting preservation 

of vision. The challenge is significant, but with the tools now at our 
disposal—and with thoughtful, equitable implementation—the future 
for children with myopia can be much brighter.

Table 1: Overview of Myopia Control Interventions

Intervention Mechanism of Action Advantages Limitations/
Considerations Best Candidates

Low-Dose Atropine 
(0.01–0.05%)

Modulates retinal and choroidal 
signaling pathways; reduces 

axial elongation independent of 
accommodation

Easy to use, well tolerated, 
effective even in younger 

children

Possible rebound after 
stopping; access and cost 

vary; mild side effects 
(light sensitivity, near blur 

at higher doses)

Children with early 
onset and rapid 

progression; those 
not suited to contact 

lenses

Orthokeratology 
(OK/Ortho-K)

Overnight rigid lenses reshape 
cornea; creates peripheral 

myopic defocus

Non-surgical, reversible, 
daytime freedom from 
glasses, high efficacy

Requires strict hygiene; 
risk of microbial keratitis; 

cost and compliance 
issues

Children motivated 
for contact lens 
wear; suitable 
corneal shape; 

active lifestyles

Dual-Focus / 
Multifocal Soft 
Contact Lenses

Create peripheral myopic 
defocus, reducing growth 

stimulus

Comfortable, familiar lens 
type, daily disposables 

available

Compliance dependent, 
risk of lens-related 

infections, cost

Motivated children 
with good hygiene; 
families committed 
to contact lens care

Special Spectacle 
Designs (DIMS, 

HAL, etc.)

Specialized lens optics create 
peripheral myopic defocus

Non-invasive, safe, child- 
and parent-friendly

Effectiveness varies; 
higher cost than standard 

glasses

Younger children or 
those not ready for 

contact lenses

Lifestyle 
Modifications 

(Outdoor Time, 
Near Work 

Management)

Increased light exposure and 
visual distance reduce axial 

elongation signals

Free, safe, supports 
general health, universally 

applicable

Effect size smaller than 
other treatments; difficult 

to enforce consistently

All children; 
especially those 

at risk but not yet 
myopic

Combination 
Therapy (e.g., 

Atropine + OK, 
Atropine + 

Multifocal Lenses)

Targets multiple mechanisms 
simultaneously

May offer enhanced control 
in fast progressors

Added cost, complexity, 
limited long-term RCT 

evidence

Children with 
aggressive 

progression or high 
risk
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