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ÅCommon refractive errors

ï Myopia (short-sightedness)

ï Hyperopia (long-sightedness)

ï Astigmatism

ïAnisometropia

Refractive Error





Myopia - Risks

Å Parental myopia

ðGenetic?

ðEnvironment?

Å Near work load

Å Lack outdoor exposure

Å

Å
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ð

ð



Prevalence of Myopia in Children 

Preschool Age 6 Age 12

Myopia % 6.3 (1) 18.3 (2) 61.5 (2)

Age 6 7 8 9 10 11 12

Myopia % 17.6 26.4 45.0 49.8 57.6 60.1 57.7

High 

Myopia %
0.7 0.0 1.4 1.6 1.7 3.8 3.8 

(2)



Myopia-associated Diseases

ðCataract

ðGlaucoma

ðRetinal detachment

ðMaculopathy



Myopia - Mechanism

Optical Defocus 

ð Hyperopic defocus (image 

behind retina). 

ð peripheral defocus can 

dominate central refractive 

development, regardless of 

the presence of unaffected 

central vision.

ð Human: myopic unaided 

eyes tend to show 

hyperopic Relative 

Peripheral defocus in the 

horizontal meridian

ð Changes Choroidal 

thickness?



Myopia - Mechanism

Å2. Accommodative lag

ðMyopia: for near vision, 

accommodation required

ðAccommodative lag Ą image 

behind fovea Ą hyperopic 

defocusing signal



Outdoor Exposure
Å Rose et al, Ophthalmology 2008, Sydney Eye Study

Å òMore time spent outdoors, rather than sport per se, were 

associated with less myopia and a more hyperopic mean 

refraction, after adjusting for near work, parental myopia, and 

ethnicity .ó

Å Rose et al, Arch Ophthalmol. 2008

Å 6-7 years old Chinese children in Sydney vs Singapore

Å Myopia: 3.3% Sydney, 29% Singapore

Å Sydney more reading time and more near work , but outdoor 

time was 14 hours vs 3 hours per week



Outdoor Exposure
Å Prevents/delays onset vs slow myopia progression

Å 3 Chinese Interventional Studies: Extra outdoor class at school. 

Reduce myopia incidence , no effect on myopia progression

ðWu et al, Ophthal 2013 (Taiwan, 571 primary school children)

ðHe et al, JAMA 2015 (Guangzhou, 952 vs 951 control, primary 1 

students)

ðJin et al, BMC Ophthal 2015 (NE China, 391 primary and junior 

high)



Myopia Progression

Å Jones LA et al. IOVS 2005:

Å Between age 7 to 12, the average rate of axial length elongation is 

approximately 

ð0.12 mm/year in emmetropes

ð0.28 mm/year in myopes. (~ 0.75D)

Jones LA et al. Comparison of ocular component growth 

curves among refractive error groups in children. Invest 

Ophthalmol Vis Sci 2005;46:2317ð27



Myopia Control

Å Progression

ðFast progression: 1 D / 

year (0.36mm / year)

Å High parental myopia / strong 

family history

Å Reduce myopia-related 

morbidities 

Å Healthy Eye Habits

Å Spectacles: 

ðvarious designs (eg

MyoVision, DIMS)

Å Contacts: 

ðOrtho-K; 

ðdefocus-incorporated

Å Pharmacological: Atropine



Healthy 

Eye 

Habits !!



SPECTACLES



Under -correction?

Å Rationale: reduce accommodation need; induce myopic defocus 

(images in front of retina)

Å Chung et al, Vision Res. 2002

ð2 year RCT, Malaysia, undercorrect by 0.75 D: 

ðenhanced myopia progression by 0.23 D rather than control

Å Adler and Millodot , Clin Exp Optom. 2006

ð18 months RCT, Israel, undercorrect by 0.5 D

ðAgain progression faster by 0.17 D



Special ðdesign Spectacles

Å When compared with the 

uncorrected situation, 

peripheral hyperopic 

defocus was increased by 

single vision lenses (SVLs) in 

myopic eyes


