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Introduction

This HOYA advisory meeting is designed to share
experts’ opinions on myopia management based on
scientific evidence and their clinical experience and
provide a consensus on daylight and myopia
management in children.

Advisory Meeting set-up

Four well-known independent experts in myopia
research from Asia and Europe with specific knowledge
related to light and myopia were suggested by the
International Myopia Institute with the goal to reach

a consensus on the topic of daylight and myopia
management in children. For this specific advisory
meeting daylight referred to outdoor sunlight specifically.

Children should spend more time outdoors in
daylight to delay the onset of myopia and slow
down myopia progression.!

From different studies as summarized in the White

Papers from the International Myopia Institute (IMI) it

has been confirmed that outdoor time in daylight has a
preventive effect on the onset of myopia and potentially
reducing the progression of myopia in children.! The role of
outdoor time in children with myopia is still unclear but the
recommendation is to stay outdoors in daylight for at least
80 minutes a day.2 The experts mentioned that each 45 min
additionally spent outdoors can prevent 20% of the onset
of myopia.

The difference in light between indoors and outdoors

has to do with light intensity, spectral composition,
temporal frequency, and time and place itself. The balance
between indoor and outdoor tasks and activities in
relation to myopia onset and its progression is still under
consideration, but generally speaking when children are

outdoors, they tend to be involved in activities that are at
a distance instead of close-by.? Current evidence suggests
the beneficial effect of daylight and being outdoor for
myopia management are dose dependent.* The dose
dependent effect with dosage, add power or wearing time
has been seen with optical and pharmaceutical treatment
options.567

Based on animal studies summarized in the IMI white
papers, it is still not clear which wavelengths are relevant in
myopia development.® In animal studies a dose dependent
effect of light and wavelengths has been observed but also
varying results between different species exist. &

Children should be protected from intense sunlight.

Sun protection from UV rays is important because of

the risk of early cataracts, damage to the conjunctiva
and potentially the retina.® The experts mentioned that
sun intensity depends on the time of day - midday is

the most dangerous time. There is also a relationship
between seasons and regions in the intensity of sun light.

The awareness of sun protection varies from region

to region. The same attention should be given for eye
protection like we protect our skin from the sun. In some
countries such as Australia, sun protection, e.g. a hat with
a brim, is recommended, but a sun hat does not protect
from reflected light.

Intense sunlight also reduces contrast sensitivity, visual
comfort and performance.’®

Some children under atropine treatment are more light
sensitive and demonstrate more glare related symptoms
due to the increase of pupillary size." For this reason, sun
protection is particularly recommended by the experts for
children who are sensitive to light and for those who suffer
from these side effects.



Understanding the role of light transmission on
myopia management lenses

UV rays should be cut below 380nm as itis a

standard in sun protection.” From animal studies in

the white paper from IMI it is unclear which visible
wavelengths play a role in regulating eye growth.? It may
be the full visible light spectrum, light intensity and child
behavior influence on the axial eye length rather than a
particular wavelength itself.”® The light intensity outdoors
even under a cloudy sky or in the shade is more intensive
than in an indoor situation.'s

The experts mentioned that even with sunglasses,
children will still be exposed to more intense light outdoors
than indoors and still have the positive effect of daylight
for myopia management.™

The retina is able to differentiate different contrast levels
and decreased contrast can also be a factor in myopia
development during childhood.’®

Combining sun protection with
optical treatment options

As there is no evidence yet, it requires further
investigations to find out if the treatment effect is
influenced by the combination of myopia management
spectacles alongside sun protection filters compared to
the current studies on clear spectacle lenses.

A potentially beneficial effect of using myopia
management spectacles lenses in combination with
protection from intense sunlight may occur if this leads
children to spend more time outdoors or increases the
overall wearing time of the optical myopia management
treatment. Photochromic lens would make it easier for the
child to have one pair of spectacles for both indoors

and outdoors.

Reduced transmission dilates the pupil and a larger pupil
size may be more beneficial to the myopia management
effect than adverse.”

Photochromic or sun protection spectacle lenses are
widely used with higher dosage of atropine = 01% ' but
children also suffer from visual symptoms under the more
commonly used low dose atropine.” Research suggests that
photochromic spectacle lenses improve visual symptoms in
children receiving low concentration atropine.™

Conclusion

It is scientifically accepted that spending more than

80 minutes a day outdoors in daylight has a preventive
effect on the onset of myopia and possibly reducing the
progression. The longer the optical treatment options
are worn, the greater the expected effectiveness of the
treatment will be.

UV rays can cause potential damage to the eye structures,
and intense daylight can cause glare and reduce visual
performance. These symptoms may be increased while
using atropine in myopia management.

At present, there is no evidence on how a reduction of
transmission of outdoor daylight in general and specific
wavelengths from the visible light spectrum influence the
effectiveness of optical myopia management options.

The possible slowing of myopia progression by
increasing the wearing time of defocus optics could be
positively influenced by prolonged exposure to daylight
when symptoms from intense sunlight would be less
disturbing due to inbuilt sun protection.

* The opinions expressed in this consensus and by the experts advisory meetings are the current opinions of the individual
experts and cited reference sources and do not reflect the opinions of HOYA. The opinions are presented for informational
purposes only and are not intended as medical advice, diagnosis, or choice of treatment. Patients should always consult
their Eye Care Professionals for diagnosis and treatment decisions.



References

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Wolffsohn JS, et al., IMI 2021 Reports and Digest — Reflections on the Implications for Clinical Practice. Invest. Ophthalmol.
Vis. Sci. 2021;62(5):1. doi: https://doi.org/101167/iovs.62.5.1.

Jonas JB, Ang M, Cho P, et al. IMI prevention of myopia and its progression. Invest Ophthalmol Vis Sci. 2021;,62(5):6. https://doi.
org/10.1167/iovs.62.5.6Morgan |G, Wu P-C, Ostrin LA, et al. IMI Risk factors for myopia. Invest Ophthalmol Vis Sci. 2021,62(5):3.
https://doi.org/101167/iovs.62.5.3

Németh J, Tapaszté B, et al,. Update and guidance on management of myopia. European Society of Ophthalmology in
cooperation with International Myopia Institute. Eur J Ophthalmol. 2021 May;31(3):853-883. doi: 10.1177/1120672121998960.
Epub 2021 Mar 5. PMID: 33673740; PMCID: PMC8369912.REFERENCE?

He X, et al. Time Outdoors in Reducing Myopia: A School-Based Cluster Randomized Trial with Objective Monitoring of
Outdoor Time and Light Intensity. Ophthalmology. 2022;129(11):1245-54.

Yam JC, et al., Three-Year Clinical Trial of Low-Concentration Atropine for Myopia Progression (LAMP) Study: Continued
Versus Washout: Phase 3 Report. Ophthalmology. 2022 Mar;129(3):308-321. doi: 10.1016/j.o0phtha.202110.002. Epub 2021 Oct 7.
PMID: 34627809.

Walline JJ, Walker MK, Mutti DO, et al. Effect of High Add Power, Medium Add Power, or Single-Vision Contact Lenses

on Myopia Progression in Children: The BLINK Randomized Clinical Trial. JAMA. 2020;324(6):571-580. doi:10.1001/
jama.2020.10834

Lam CS, Tang WC, Tse DY, Tang YY, To CH. Defocus Incorporated Soft Contact (DISC) lens slows myopia progression in
Hong Kong Chinese schoolchildren: a 2-year randomised clinical trial. Br J Ophthalmol. 2014 Jan;98(1):40-5. doi: 101136/
bjophthalmol-2013-303914. Epub 2013 Oct 29. PMID: 24169657; PMCID: PMC3888618.

Troilo D, et al; IMI — Report on Experimental Models of Emmetropization and Myopia. Invest. Ophthalmol. Vis. Sci.
2019;60(3):M31-M88. doi:10.1167/iovs18-25967.

Backes C, et al,, Sun exposure to the eyes: predicted UV protection effectiveness of various sunglasses. J Expo Sci Environ
Epidemiol. 2019 Oct;29(6):753-764. doi: 101038/s41370-018-0087-0. Epub 2018 Oct 31. PMID: 30382242; PMCID: PMC6803516.

lacomussi P, Radis M, Rossi G, Rossi L. Visual Comfort with LED Lighting. Energy Procedia. 2015;78:729-34.

Joachimsen, L., Farassat, N., Bleul, T. et al. Side effects of topical atropine 0.05% compared to 0.01% for myopia management
in German school children: a pilot study. Int Ophthalmol 41, 2001-2008 (2021). https://doi.org/101007/s10792-021-01755-8

ISO 8980-3:2013(en)Ophthalmic optics

Zhang, P, Zhu, H. Light Signaling and Myopia Development: A Review. Ophthalmol Ther 11, 939-957 (2022). https://doi.
org/101007/s40123-022-00490-2

Lanca C, Teo A, Vivagandan A, Htoon HM, Najjar RP, Spiegel DP, et al. The Effects of Different Outdoor Environments,
Sunglasses and Hats on Light Levels: Implications for Myopia Prevention. Transl Vis Sci Technol. 2019;8(4):7.

Bhandary SK, Dhakal R, Sanghavi V, Verkicharla PK. Ambient light level varies with different locations and environmental
conditions: Potential to impact myopia. PLoS ONE. 2021;16(7):e0254027.

Swiatczak B, Schaeffel F. Myopia: why the retina stops inhibiting eye growth. Scientific Reports 2022;12(1):21704.

Chen, Zhi, et al,, “Impact of Pupil Diameter on Axial Growth in Orthokeratology.” Optometry and Vision Science 89 (2012):
1636-1640.

Polling JR, et al., A 3-year follow-up study of atropine treatment for progressive myopia in Europeans. Eye (Lond). 2020
Nov;34(11):2020-2028. doi: 101038/s41433-020-1122-7. Epub 2020 Sep 21. PMID: 32958872; PMCID: PMC7785025.

Chang p., Kuo HK; Effect of photochromic spectacles on visual symptoms and contrast sensitivity of myopic schoolchildren
treated with low concentration atropine. Invest. Ophthalmol. Vis. Sci. 2016;57(12):2484.



