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Myopia is the most common 
cause of correctable vision 
loss in the world, and it con-
tinues to increase in preva-
lence. It is estimated that, 
by 2050, 50% of the world, 
or 5 billion people, will have 
myopia greater than -0.50 D, 

compared with 22% in 2000, and 10%, or 1 billion people, 
will have myopia greater than -5.00 D, compared with 
2% in 2000.1 

Myopia can lead to numerous secondary problems, includ-
ing myopic retinal degeneration and retinal detachment, and 
it can significantly affect an individual’s quality of life. Overall, 
this is a topic of concern well known to optometrists but less 
commonly discussed in the ophthalmology community. The 
importance of myopia prevention efforts was introduced to 
us 7 years ago at the Eye & Contact Lens Association (CLAO) 
Annual Meeting.

Both genetic and environmental factors influence the 
development of myopia. Furthermore, theories around the 
progression of myopia have been based on the concept of 
peripheral hyperopic defocus. A variety of treatments have 
been studied in efforts to both delay the onset of myopia 
and to slow its progression.

ENVIRONMENTAL INFLUENCES
The greatest modifiable environmental factor in the devel-

opment of myopia appears to be time spent outdoors. The 
Sydney Myopia Study found that children with low amounts 
of outdoor activity and high amounts of near-work activity 
had two- to threefold higher odds for myopia than children 
with high outdoor and low near-work activity levels.2 

Two theories have been proposed to explain these 
results. First, higher light intensities outdoors lead to more 
constricted pupils and therefore greater depth of field and 
less image blur. Second, light stimulates release of dopa-
mine from the retina, which acts as an inhibitor of eye 
growth. Interestingly, increasing outdoor activity has been 
found to delay the onset of myopia but does not slow its 
progression.3,4

REFRACTIVE CORRECTION
Refractive error correction methods for slowing the pro-

gression of myopia are centered around reducing relative 
retinal peripheral hyperopia. This is based on the concept 
that myopic individuals have a relative hyperopic defocus 
in the retinal periphery due to their longer axial lengths, 
and this peripheral blurring is a greater stimulus for eye 
growth than central blurring.4 Multifocal or bifocal spec-
tacle lenses and peripheral defocus–modifying contact 
lenses have been used in efforts to combat this effect. 
Overall, studies of multifocal spectacles have shown 
differing effects, whereas contact lenses that modify 
peripheral defocus were found to be a superior method 
of correction.5

Orthokeratology has also been shown to be effective in 
controlling the progression of myopia. These specialized rigid 
contact lenses are designed to be worn at night to reshape 
the cornea and correct refractive error so that patients 
can be free of correction during the day. The lenses flatten 
the central cornea and steepen the midperipheral cornea, 
thereby reducing peripheral hyperopia.5 Orthokeratology is 
a viable option in myopia control, as long as the lenses are 
fit carefully and the patient and his or her family understand 
proper care and cleaning of the lenses. With education and 
compliance, the complication rate in the United States 
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•	 Both genetic and environmental factors influence the 
development of myopia.

•	 Increasing outdoor activity has been found to delay 
the onset of myopia but does not slow its progression.

•	 The most effective and practical methods to decrease 
progression of myopia include low-dose atropine 
(0.01%), soft contact lenses with peripheral defocus–
modifying designs, and orthokeratology.
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(including infection) is acceptably low.6 The cost to the 
patient is around US$1,000 to US$2,000 for lenses, examina-
tion, and follow-up fitting appointments. 

PHARMACOLOGIC THERAPY
Antimuscarinic agents such as atropine have been shown 

to reduce the progression of myopia, although their exact 
mechanism of action is largely unknown. Studies conducted 
in Singapore by Tan and colleagues have been paramount 
in increasing our understanding of the use of atropine for 
myopia.7 The first Atropine for the Treatment of Myopia 
(ATOM1) trial found that daily use of topical atropine 1% 
led to a 77% reduction in myopia progression compared 
with placebo.8 A second trial, ATOM2, then compared 
atropine in weaker concentrations (0.5%, 0.1%, 0.01%) 
and found that the effect of myopia control was dose-
dependent, but the differences between groups were clini-
cally small.9 Furthermore, the decreased ocular side effect 
profile of the lowest dose, 0.01% atropine, made it the most 
favorable option. 

Further phases of the ATOM2 trial demonstrated that 
the rebound effect after stopping atropine was lowest in the 
0.01% group10 and that, if progression was significant enough 
to require restarting therapy, the original 0.01% group had 
the least progression.11 Additional studies by Fang et al using 
atropine 0.025% found a statistically significant difference in 
the onset of myopia (21% in the treatment group vs 54% in 
the control group).12 

CONCLUSION
Myopia prevention efforts appear to work. Increasing 

time spent outdoors may delay the onset of myopia, and 
treatment with atropine may slow myopic progression. In 
addition to low-dose atropine (0.01%), other effective and 
practical methods to decrease progression of myopia include 

soft contact lenses with peripheral defocus–modifying 
designs, and orthokeratology. 

To learn more about myopia prevention efforts, join 
CLAO (https://www.clao.org/).  n
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THE PREVALENCE OF MYOPIA IS ON THE RISE
Total World Population With  
Myopia in 2000

Total Estimated World Population 
With Myopia in 2050
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