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Prevalence (%)

1992 - 1996 2010 - 2017

BMES: Blue Mountains 
Eye Study (NSW)

MVIP: Melbourne Visual 
Impairment Project (VIC)

G1RS: Raine Study 
Generation 1 (WA)

BHAS: Busselton Healthy 
Ageing Study (WA)

MVIP16.4%

urban

MVIP 13.8%

rural

BMES 23.9%

BHAS 19.4%

Sydney Melbourne Perth Busselton

G1RS 29.2%
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Australian Rates of Myopia over time

Australian Rates of Myopia over time
Older adults

≤0.50 dioptres (D)



Genes
Mum & Dad with myopia

0 parents myopia risk = 20%
1 parent myopia risk = 33%
2 parents myopia risk = 44%

Environment
↓ Time Outdoors
↑ Near Work
↑ Education

Hysi PG, et al. Nat Genet 2020;52:401–407.
Lee SS-Y, et al. JAMA Ophthalmol 2022;140:162–169. 
Lee SS-Y, et al. Invest Opthalmol Vis Sci 2023;64:28.
Lingham G, et al. Sci Rep 2021;11:6337.

Affects 25% of 

20-year-olds
in Australia

Myopia in Younger Australians

Myopia in Younger Australians

CREAM has identified over 400 loci 
Included Australian Twin Studies



Young Adult-onset Myopia

Young Adult-onset Myopia

• The Raine Study
20 years -> 28 years

• Myopia progression in 1/3 during 
third decade

• 8-year incidence= 14.0%

• 1/3 of the population have myopia 
approaching 30 years of age



Treatments to Prevent Myopia Progression

Treatments to Prevent Myopia Progression
• Low-Concentration Atropine Drops: Daily (0.01% to 0.05%) $$

• Orthokeratology (Ortho-K) Lenses: Rigid, gas-permeable contact lenses worn only at night to 
temporarily reshape the cornea, providing clear vision during the day without glasses $$

• Specialized Spectacle Lenses: DIMS (Defocus Incorporated Multiple Segments) or HALT 
technology (like Hoya MiYOSMART or Essilor Stellest) $$$

• Multifocal/Dual-Focus Soft Contact Lenses: Daily disposable lenses MiSight $$$

• Red Light Therapy $$$

• Lifestyle Changes: Spending more time outdoors (2 hours per day)
and reducing prolonged indoor screen time



Sydney

Melbourne
Perth

Busselton



Increased Time Outdoors Prevents Myopia

Increased Time Outdoors Prevents Myopia



143/1,861 participants (7.7%) with a previous history of either 
cutaneous melanoma, squamous cell carcinoma or basal cell carcinoma

Myopia and skin cancer are inversely correlated: results of the Busselton Healthy Ageing Study.
Franchina M et al. Med J Aust. 2014;200:521-2.

Myopia and skin cancer are inversely correlated: 
results of the Busselton Healthy Ageing Study.
Franchina M et al. Med J Aust. 2014;200:521-2.



Raine Gen 1
8.4% Pterygium



All Randomised Control Trials of Time Outdoors to Prevent Myopia are from China

All Randomised Control Trials of Time 
Outdoors to Prevent Myopia are from China

*p<0.05 for intervention vs control group difference; N.S.: Not specified.

aminutes/day; bBetween-group difference (intervention – control)

Author Year Length Setting

Target 

outdoor 

timea

Measured 

outdoor 

increasea

Myopia 

incidenceb  

(%)

Axial

length 

changeb  

(mm)

Refractive 

error 

changeb  (D)

He
2009-

2012 3 years School >+40 +3.2 -9.10% -0.03 0.17*

He
2016-

2018 2 years School
1) +40

2) +80

1) +21

2) +21

1) -16%*

2) -11%*

1) -0.10*

2) -0.08*

1) +0.20*

2) +0.13*

Jin
2012-

2013 1 years School +40 N.S. -4.8%* -0.05* +0.17*

Li
2017-

2018 1 years Home N.S. +12 -3.80% -0.04* +0.09*

Wang
2020-

2021 1 years School +120 N.S. -1.90% -0.03 +0.04

Wu
2013-

2015 1 years School ≥+40 +70.6 -3.0% -0.05* +0.12*

Table 2 Previous RCTs of outdoor interventions in China.



Slowing  Preventing Myopia

Slowing & Preventing Myopia
Public Health
Inexpensive and Easier
• Increased time outdoors - 2 hours per day 
But need to follow SunSmart® recommendations

SunSmart Global UV 
App

Australia has some of 
the highest rates of 
skin cancer and 
pterygium in the world

Safest time to be outside is when
the UV Index is below 3
During the first 3 hrs & last 3 hrs of daylight



27deg S

32deg S

42deg S



Slowing  Preventing Myopia

Slowing & Preventing Myopia

Before and After School outdoor time
• Walking or Riding to and from School
• Organised Outdoor Sports

(e.g. football, soccer, athletics, cricket, 
tennis, swimming)

• Having evening meals outside

Safe Time Outdoors Prevents Myopia



Getting kids more outdoor
Eye Health, Physical Health, Mental Health

Getting kids more outdoor
Eye Health, Physical Health, Mental Health

• At School?
• Teachers say they are too busy and do 

not want to contradict the current 
protection measures

• “No hat, no play”

• Before and after School?
• Need to make a parental responsibility
• Engage with sporting activities
• Make outdoor space at the home 

comfortable and child-friendly





WA Eye Protection Study – Adolescents/Young Adults

More Myopia

More 
Sun 
Damage



 UVAF evident in all four quadrants

No UVAF evident ➔

Conjunctival Ultraviolet Autofluorescence (CUVAF)

Conjunctival Ultraviolet Autofluorescence (CUVAF)



Barriers to children spending more time outdoors raised by participant families and consumer groups

Barriers to children spending more time outdoors 
raised by participant families and consumer groups

•Risk of sunburn and skin cancer
• Cosmetic concerns around increased skin tanning and freckling

mostly a concern among parents from some Asian countries

• Pollution, problems of bushfire smoke or hazard-reduction-burn smoke
follow public health recommendations for people with respiratory problems to stay indoors 
In Australia only a few days a year
In big cities in Asia with chronic air pollution problems, need to use apps for indices of air quality

• Outdoors in Winter. Some parents mistakenly believe that getting cold or wet when playing outdoors 
predisposes children to respiratory infectious diseases
Need to dress appropriately for warmth and dryness
“you don’t catch a cold being out in the cold and properly dressed”



December Solstice Air pollution



Need:

Clean Air

More open 
green space

Outdoor sports 
facilities

Outdoor cycle 
& walking paths



Australia famed for its outdoor lifestyle and as a consequence very high rates of skin cancer and pterygium

Australia famed for its outdoor lifestyle 
and as a consequence very high rates 
of skin cancer and pterygium

Sunbaker, 1937, 
by Max Dupain



Looking at the same issue from another angle Australian sun exposure may have protected us from a myopia epidemic

Looking at the same issue from another 
angle Australian sun exposure may have 
protected us from a myopia epidemic



What outdoors is “Just Right” and when does it matter?

What outdoors is “Just Right” 
and when does it matter?



• Gareth Lingham
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• Seyhan Yazar
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• Alex Hewitt

• Justin Sherwin

• Many students/fellows/collaborators
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