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So why is 
Myopia so 
Important?

Increasing Myopia will 
increase blindness 
from

• Glaucoma

• Retinal Detachment

• Cataract

• Myopic maculopathy

From: The Economist, 2022

From: Dolgin, 2015



Background and Purpose

 The change in rate of myopia progression between summer and 

winter is a phenomenon which has been reported multiple times by 

different studies. 

 The purpose of this study is to consolidate the current literature 

available on the topic. 

 The effects of the latitude and school calendar differences were 

also examined. 



Methodology

 A broad search of Medline via OvidSP was undertaken to identify as 
many studies as possible. 

 Search terms: myopia, seasons, seasonal progression, winter, 
summer, refractive error, axial, elongation, ocular, lengthening. 

Inclusion criteria:

 Measured axial length or refractive error at 3- or 6-month intervals

 Tracked and reported the longitudinal change in these parameters 
by seasons. 

 Studies with interventions such as orthokeratology

Exclusion criteria:

 Studies published prior to 2000. 



Results

12 Studies met the inclusion criteria

Myopic Participants without intervention: Fulk et al. 200212, Fujiwara et al. 201214, 
Donovan et al. 201315, Cui et al. 201316 , Gwiazda et al. 201415 

Myopic Participants undergoing Orthokeratology: Ding et al. 202518, Tang et al. 202519 

General Population Sample: Rusnak et al. 201820, Hecova et al. 202321, Tsai et al. 201922, 

Ulaganathan et al. 201923, Nilsen et al. 202324





Table 1: Studies on myopic (RE >-2.5D) participants without intervention:

Mean progression

Fulk et al, 2002

USA

Fujiwara et al, 2012

Japan

Donovan et al, 2013

China

Cui et al, 2013

Denmark

Gwiazda et al, 2014

USA

Ulaganathan et al. 

2019

Australia

RE AL RE AL RE AL RE AL RE AL RE AL

Winter -0.31D 0.12mm -0.28 D
0.17 
mm -0.35 D 0.24mm -0.32 D 0.19mm -0.35 D n/a n/a 0.03mm

Summer -0.11D 0.05mm
-0.35 D 0.14 

mm
-0.14 D 0.17mm -0.26 D 0.12mm -0.14 D n/a n/a 0.04mm

Winter as % Summer 282% 240% 80% 121% 250% 141% 123% 158% 250% n/a n/a 75%

Sample size 37 92 85 235 358 22

Sample age range 6.8-12.9 yrs 11.4±1.7 yrs 6-12 yrs 8-14 yrs 6-12 yrs 18-30 yrs

Cycloplegia yes no yes yes no n/a

Statistically Significance p<0.03 p<0.01 P>0.05 p=0.04 P<0.00 P<0.00 P=0.00 P=0.00 p=0.00 n/a n/a p=0.66



Table 2: Studies on myopic participants undergoing 

orthokeratology

Mean progression

Ding et al. 2025

China

Tang et al. 2025

China

AL AL

Winter 0.12mm 0.09mm 

Summer 0.07mm 0.05mm 

winter as % summer 167% 180%

Sample size 600 116

Sample age range 7-13 yrs 7-12 yrs

Statistically Significant p<0.01 p<0.01



Table 3: Studies on a general population sample

Mean progression

Rusnak et al. 2018
Czechia

Hecova et al. 2023

Czechia

Tsai et al. 2019
Taiwan

Ulaganathan et al, 2019
QLD, Australia 

RE AL RE AL RE AL RE AL

Winter n/a 0.06mm n/a 0.072mm -0.25 D n/a n/a 0.021mm 

Summer n/a 0.03mm n/a -0.005 mm -0.17 D n/a n/a 0.017mm 

Winter as % Summer n/a 200% n/a -1440% 147% n/a n/a 124%

Sample size 198 264 6790 43

Sample age range 12 yrs 10.9-13.6 yrs 7-8 yrs 18-30

Cycloplegia yes yes

Statistically Significant n/a p=0.00 n/a p=0.00 n/a p=0.00 n/a p=0.21



What does our Australian data say?
Data from control arm of WA ATOM study

Figure 1: Rates of axial eye growth of WA-ATOM participants over 2 years 

showing myopic eye growth is fastest in winter. Blue line: Lowess-smoothed 

mean, red line: cosine fit (Lee et al, 2022)

Raine Gen-3 AL Measurement

Figure 2: Rate of change of AL of Raine Gen-3 participants showing clear 
slowing of eye growth in summer. (G Lingham, 2025)Jan



Myopia progression is affected by 

the seasons

 11 of 12 studies demonstrated a statistically significant acceleration 

in either refractive error or axial elongation in winter compared to 

summer.

 This has been demonstrated most clearly in children aged 6-13 yrs 

with myopia. 

 The only study which did not demonstrate a significant difference 

between seasons was that by Ulaganathan et al, likely due to it 

being a small and older sample population(18-30yrs). 



The 

school 

calendar 

effect

Table 5: Illustration of timing of 2025 school 

holidays in study countries

Table 6: Comparing length of summer break and progression of myopia 

Length of Sumer Break (Weeks) Winter as % Summer

Location Refractive Error
Axial 

Length

Myopic School Children Only

USA12, 17 11 297% 240%

Japan14 6 80% 121%

China 
(Guangzhou)15 8 250% 141%

Denmark16 6 123% 158%

General Population Sample of School Children

Czechia21, 22 9 N/A 668%

Taiwan23 9 147% N/A

Data sourced from: Edarabia.com, PublicHolidaysGlobal and Expactica.com



Limitations of this review

 Unable to accurately compare study findings due to variations in 

their definition of the seasons and time between measurements 

 Not all studies measured both axial length and refractive error 

making comparison difficult

 There was not enough data to ascertain whether there is any 
pattern between latitude and the difference in progression 

between summer and winter

 School calendars may have changed over the 25 years which 

studies were considered from



What’s Next?

Although this is a review of the published literature, there are many studies 
that contain seasonal measurement which have not been published in 
detail (eg. other myopia treatment trials). 

In addition, myopia treatment clinics will contain large datasets of RE and 
AL. 

The next steps will be:

 Identify global databases with regular measurements where the seasonal 
changes can be analysed

 Collate data to identify trends which may only be evident in larger-scale 
data sets

 Consider how these parameters may be modifiable to help slow the 
progression of myopia in at risk patients



In Australia programs that increase 

children’s outdoor time, specifically in 

winter may help prevent myopia.
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Thank you!



Seasonal Variation in IOP

 There area number of studies demonstrating that IOP is significantly 

higher on average in winter than summer in patients with ocular 

pathology34-40 and healthy patients41-43.

 Mendelian Randomisation studies have demonstrated that there is a 

causal relationship between higher IOP and the development of 
myopia45-47. 

 A larger-scale study to examine the link between refractive error/axial 

length and IOP throughout the seasons would be informative. 



The effect of latitude 

Mean 
progression

Fulk et al, 200211 Fujiwara et al, 
201215

Donovan et al, 
201313 Cui et al, 201316 Gwiazda et al, 

201413

RE AL RE AL RE AL RE AL RE AL

Summer as 
% of winter

35.48 41.67 125 80.59 58.49 70.83 81.25 63.16 40 N/A

Latitude 30.3298 34.66 23.1291 55.67 36.4

R² = 0.0733

R² = 2E-09
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Figure 1: Summer as % of winter in myopic participants versus latitude showing no clear 

correlation. 

 

Table 4: Summer as % of Winter in myopic participants compared to latitude  
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