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An update on the myopia epidemic and the efforts to combat it. 

 BY KIM S. DUONG, OD, MS, MPH, FAAO 

T he increase in the prevalence 
of myopia has become a major 
public health concern and a 
top priority in recent years. It 
is estimated that the myopia 

epidemic will affect half of the global 
population by the year 2050.1 Today, 
myopia is the second most common 
cause of global blindness, and the 
negative effects that myopia can have 
on the ocular system are comparable 
to those of hypertension on the 
cardiovascular system.2 

Until recently, myopia had been 
viewed as an eye-focusing disorder, 
easily corrected with single-vision 
spectacles. Many now agree, however, 
that myopia is not simply a refractive 
disorder, but that it is also a disease 
with the potential to cause permanent 
vision loss. 

Myopia is associated with an 
increased risk of retinal complications, 
cataracts, and glaucoma.3-8 Depending 
on its magnitude, myopia can increase 
the risk of retinal detachment by 
2.4 to 24.0 times and increase the risk 
of primary open-angle glaucoma by 
2.0 to 2.5 times.9,10 Even low amounts 
of myopia are associated with 
increased risk of developing posterior 
subscapular cataract.6

The myopia epidemic has also 
created a large economic burden. 
Vitale et al estimated the direct cost 
of refractive error in the United States 
to be between $3.9 and $7.2 billion 
per year.11 Globally, the economic 

burden is estimated to be $202 billion 
per year.12 The cost of myopia care 
is expected to increase significantly 
due to the increasing prevalence of 
myopia, particularly pathologic 
myopia. Pathologic myopia can lead 
to increased direct care costs from 
surgery and doctor visits as well 
as indirect costs from decreased 
productivity as a result of vision loss.

 THE CAUSE 
Although the implications of the 

myopia epidemic are clear, the exact 
mechanism behind the epidemic is 
not. Development of myopia has been 
linked to genetics. An individual has a 
2.08 times greater chance of becoming 
myopic if he or she had one myopic 
parent and a 5.07 times greater chance 
with two myopic parents.13 The 
Consortium for Refractive Error and 
Myopia (CREAM) study, the largest 
genome-wide association study of 
refractive error, identified genes linked 
with axial elongation and myopia.14 
Genetics, however, cannot be the sole 
explanation for the myopia epidemic, 
as genetic changes occur much more 
slowly over time than the epidemic we 
are observing in our lifetimes.

Data suggest that the cause 
of myopia is multifactorial, the 
result of a combination of genetic 
and environmental factors. The 
development of myopia is thought 
to be associated with spending less 
time outdoors, and not necessarily 

with performing near work.13,15 The 
relationship between time outdoors 
and myopia may be influenced by 
light exposure. Studies suggest that 
outdoor lighting can stimulate retinal 
dopamine release, which acts as an 
inhibitor to axial elongation.15,16

 COMBATTING THE EPIDEMIC 
Researchers have investigated 

ways to reduce the risk of developing 
myopia, including increasing time 
spent outdoors and administering 
low-dose atropine. 

A meta-analysis by Xiong et al 
concluded that time outdoors reduces 
the onset of myopia but that, in 
children who are already myopic, 
time outdoors has no influence on 
slowing myopia progression.17 Fang et 
al observed a reduction in the onset 
of myopia in premyopic children who 
were given 0.025% atropine.18 The 
Atropine in the Treatment of Myopia 
(ATOM) Study group is conducting 
an interventional clinical study to 
determine the role of 0.01% atropine 
in preventing the onset and 
progression of myopia in premyopic 
and low myopic individuals. 

Although the efficacy of atropine 
to prevent the onset of myopia is still 
unknown, atropine has been shown in 
many studies to slow the progression 
of myopia. Most notably, the ATOM2 
study found that 0.01% atropine had 
the best therapeutic effect on myopia 
with the least rebound effect.19 Initial 
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data from the Low-Concentration 
Atropine for Myopia Progression 
(LAMP) Study, however, suggest that 
0.05% atropine may be the most 
effective concentration for myopia 
control.20 

If a child is already myopic, optical 
and pharmaceutical intervention 
can help slow the progression of 
myopia. Treatments that have been 
shown to clinically reduce myopia 
progression include orthokeratology, 
soft center-distance multifocal contact 
lenses, and low-dose atropine.19,21-27 
Orthokeratology and soft multifocal 
contact lenses are thought to slow 
myopia progression by optically 
decreasing peripheral hyperopic 
defocus or increasing peripheral 
myopic blur.28 A 2015 review by 
Walline found that soft multifocal 
contact lenses and orthokeratology 
slowed myopia progression by 
46% and 43%, respectively.29 

 THE FUTURE OF TREATMENT 
The increase in the prevalence of 

myopia has led to the development of 
many new and innovative treatments 
aimed at combatting this epidemic. 

Of note, the MiSight 1 day soft 
contact lens (CooperVision) received 
FDA approval for myopia control. 
The lenses are expected to be on the 
market in the United States in 2020. 
The dual-focus lens has been shown 
clinically to slow the progression of 
myopia when initially prescribed for 
children 8 to 12 years old.30

Several other optical innovations 
are in use for this purpose in other 
countries, although none of the 
following is approved in the United 

States. These innovations include the 
MyoSmart with Defocus Incorporated 
Multiple Segments spectacle lens 
(DIMS; Hoya), Myopilux lenses 
(Essilor), and MyoKids Pro lenses 
(Carl Zeiss Meditec). 

Ongoing studies investigating 
methods to slow the progression 
of myopia include the Control of 
Myopia Using Novel Spectacle Lens 
Designs (CYPRESS) trial of a novel 
spectacle lens design being conducted 
by SightGlass Vision, the Safety and 
Efficacy of SYD-101 in Children 
With Myopia (STAAR) study of an 
investigational drug being conducted 
by Sydnexis, and the CHAPERONE 
study of a microformulation of 
atropine (MicroPine) being conducted 
by Eyenovia. 

The increase in myopia prevalence 
has created new standards of care. 
Young premyopic children should 
be advised to spend increased time 
outdoors. This may have benefits 
beyond myopia, as it can help boost 
kids’ physical activity and mood. 
Children with myopia should be 
prescribed either low-dose atropine, 
a multifocal contact lens, or 
orthokeratology. Spectacle corrections 
to slow the progression of myopia, 
as previously mentioned, can also be 
prescribed for patients in countries in 
which they are available. n
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