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Practitioners Must Embrace Myopia Management

Mark Bullimore: Practitioners Must Embrace Myopia Management

There are three reasons eyecare practitioners need to embrace myopia management. First, myopia is becoming 
more prevalent.1 Second, myopia plays an important role in visual impairment.2 Third, practitioners have the 
ability to slow its progression using atropine, overnight orthokeratology, soft contact lenses, or spectacles.3, 4 Let’s 
consider each of these in detail.

The dramatic increase in myopia prevalence in East Asia over the past 50 years has been well documented.5 The 
rising tide of myopia has been documented in other countries, although some regions appear immune or less 
affected.6 In parts of China, 80% or more of 18-year-olds are myopic, with a significant proportion having high 
myopia—defined as –5.00 D or more.7 This three- or four-fold increase cannot be attributed to genetics alone 
and must be the result of lifestyle changes.5 While the popular narrative is to blame digital devices and screen 
time, it is important to remember that this tsunami of myopia primarily preceded the availability of smartphones 
and, in most cases, personal computers. Indeed, the evidence for an association between screen time and 
myopia is modest.8 Instead, the culprit appears to be less time outdoors. Large epidemiological studies in the US, 
Singapore, Australia and elsewhere have shown that increased time outdoors is associated with a lower risk of 
myopia.9 This protective effect transcends other risk factors, including the number of myopic parents. Clinical trials 
have demonstrated that increasing outdoor time results in a reduction in the incidence of myopia.10, 11

It has long been known that myopia increases a patient’s risk of open-angle glaucoma and retinal detachment. 
It is now evident that the level of myopia is important, which each diopter increasing their risk by 20-30%.2 
The association of myopia with myopic maculopathy is even more pronounced, with each diopter elevating its 
prevalence by 60% or more.2, 12 Myopic maculopathy (or myopic macular degeneration) is virtually untreatable 
and is already one of the largest causes of visual impairment. Its onset is earlier than age-related macular 
degeneration, affecting patients of working age, while increasing through their sixties and beyond. Recently, 
careful work has quantified the effect of both age and level of myopia on visual impairment.13 Our published 
model shows that –5.00 D of myopia is equivalent to 11 years of aging for the risk of visual impairment.2 Thus, 
a 70-year-old –5.00 D myope has the same risk of vision loss as an 81-year-old emmetrope. Further modelling 
demonstrates that by 2050, myopia will be responsible for around one third of all irreversible visual impairment.14 
While eradicating myopia might be considered science fiction, reducing myopia by just one diopter across the 
population would produce a very meaningful reduction in the prevalence of visual impairment.

So, what can be done? Twenty years ago, there weren’t effective and palatable options,15 but since then, 
things have changed dramatically. Atropine and bifocals have been used for decades in myopic children by a 
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small number of practitioners. 1% atropine is considered the most effective way to slow progression,4 halting 
it in the first year of treatment.16 Of course, the child will need progressive or bifocal spectacles to address the 
profound cycloplegia and preferably photochromic lenses to address the photophobia associated with chronic 
pupil dilation. The approach is popular in Taiwan and 0.5% atropine is recommended for early onset myopes in 
the Netherlands.17 Lower concentrations of atropine have been explored in the past decade. Initial results led 
to 0.01% atropine being advocated and widely adopted.18 Subsequently, multiple clinical trials have shown this 
concentration to be relatively ineffective, with 0.02 to 0.05% producing more robust19 and clinically meaningful 
slowing of progression—0.25 mm and 0.50 D over two years.20 Unfortunately, data are mostly from one-year trials 
and in East Asian children. This will change in the next year, as results from two- and three-year clinical trials in 
the US and Europe become available.

Orthokeratology was revolutionized some 25 years ago by the convergence of corneal topographers for 
assessment, reverse-geometry lens designs for centration and stability, and highly gas permeable materials that 
allow overnight wear. Consequently, myopia could be temporally reduced in a predictable fashion, giving lens-
free clear vision throughout the day. Serendipitously, practitioners observed that myopia progression appeared to 
be slowed in children. This was confirmed, first by case series and, ultimately, by randomized clinical trials.21, 22 
Overnight orthokeratology has consistently been shown to slow axial elongation in young myopes by around 0.25 
mm over two years—equivalent to around 0.60 D.23

Optical designers within the eyecare industry have been busy developing novel spectacle and soft contact 
lenses for myopia control. Distance-center multifocal soft lenses marketed for presbyopia have been shown to 
be effective at slowing progression and elongation, with higher adds being better than medium adds.24 Greater 
slowing of progression can be achieved with dual focus designs, with —0.75 D and 0.3 mm over three years 
reported.25 Other products are available in some markets26, 27 with additional designs under development and 
evaluation.

Progressive addition spectacle lenses are ineffective for myopia control,28 even in children with esophoria and 
high accommodative lag.29 Conventional flat-top or executive bifocals may30 or may not31, 32 be more beneficial. 
Initial attempts to develop unique designs for myopia control led to concentric progressives, with increasing plus 
towards the periphery, that were marketed, but clinically hopeless.33 More recently, two promising approaches 
have emerged. The first uses light scattering elements in the lens periphery to reduce retinal contrast. Peer-
reviewed publications have yet to appear, but conference presentations suggest reasons for optimism. The 
second class of designs use multiple lenslets in the lens periphery, either spherical in a hexagonal matrix34 or 
aspherical in a concentric pattern.35 Two-year clinical trials show slowing of axial elongation of over 0.3 mm and 
slowing of myopia progression by up to 0.80 D.35 These novel designs are already available in some regions.

In summary, practitioners have many options available to slow a child’s myopia progression. In children with 
younger onset, fast progression, or both, combination therapy may be warranted, although the published data are 
mostly limited to atropine added to overnight orthokeratology.36 Many of my colleagues start with an optical option 
and add atropine if the level of myopia control is less than optimal. Others consider atropine as their frontline 
therapy, but the child still needs an optical correction. Thus, high risk children on atropine might be best served by 
a myopia control contact lens or spectacle lens rather than a single vision correction.

Some practitioners may express concern about the safety of some of these approaches, but this is misplaced. 
First, soft contact lens safety can be enhanced with daily disposable lenses and the rates of adverse events 
including microbial keratitis is lower among children than in adults.37 Likewise, overnight orthokeratology has an 
acceptable safety profile,38 with recent results suggesting an incidence of microbial keratitis almost as low as daily 
soft lenses.39 1% atropine is approved by the US Food and Drug Administration for the penalization treatment 
of amblyopia, so lower concentrations should be considered very low risk. Furthermore, the new generation of 
spectacle lenses offer excellent vision, even when the child views through the peripheral lenslet zone.40 Finally, 
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our quantitative analysis demonstrates that the benefits of myopia control, in terms of visual health later in life, far 
outweigh any risk.2

In addition to the aforementioned associations between myopia level and ocular disease, there are functional 
benefits of lower myopia, as lower myopes have better uncorrected and corrected visual acuity.12 Furthermore, 
the myopic child in your chair is a future refractive surgery candidate and their visual and refractive outcomes will 
be better with lower presurgical myopia.12

Around the world, myopia control is becoming, or will soon become, the standard of care and professional 
associations are stressing the importance of myopia. For example, the American Academy of Ophthalmology 
states that “myopia is a high-priority cause of visual impairment, warranting……formulation of an action plan to 
address the issue.”41

Scope of practice, regulatory considerations, and the availability of new spectacle and contact lens designs may 
limit a practitioner’s options, but now is the time to increase your level of involvement and to commit to addressing 
one of the most important issues of ocular health of the 21st century.

Paul Chamberlain, BSc (Hons) is the Senior Director of Research Programs, 
CooperVision Inc.

Paul Chamberlain’s Take: With Unprecedented Knowledge and Tools, There’s No Time to Lose

Researchers into myopia control like myself have a front row seat to the myopia epidemic. Global awareness and 
understanding have grown exponentially in recent years. Our commitment to act has to keep pace.

The science is powerful. Research has established that: (1) Myopia rates continue to increase worldwide, 
especially high levels of myopia; (2) The risk of future untreatable maculopathy increases dramatically with 
the level of myopia and is already the leading cause of untreatable vision loss in some regions; (3) Myopia 
progression is generally faster in younger eyes; and (4) We now have treatment options to slow myopia 
progression and reduce the risk of high myopia and, by inference its associated future maculopathy.

CooperVision has invested decades into myopia research and development with one goal: To provide 
interventions and actionable evidence of the value of myopia control interventions for children with this disease. 
This evidence base includes the longest-running soft contact lens myopia control clinical trial among children. 
Its robust findings revealed continued myopia control through six years of treatment with benefits retained post-
treatment, excellent safety throughout long-term wear, and tremendous quality of life advantages with contact 
lenses. Eye care professionals can now be confident that children can successfully wear and benefit from a 
myopia control contact lens.

We’re advancing ortho-k, spectacle, and soft contact lens options, and welcome others who equally value long-
term, evidence-based approaches. A variety of proven, trusted tools are essential to address the diverse lifestyles 
and preferences of patients and families.

Myopia management must be standard of care, a position echoed by the World Council of Optometry and 
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prominent voices worldwide. Yet the power to make that happen—to change lives—lies with eye care 
professionals.  Researchers have much to learn and build in this fast-paced area of research, but there is little 
preventing those on the frontlines from treating children today. Awareness means nothing without action. Faced 
with this irreversible disease, there’s no time to lose.

Dr Noel A. Brennan is Research Fellow at Johnson & Johnson Vision, where he has 
been since 2011.  Prior to that he co-directed a privately-owned research consulting 
company and, before that, was an academic faculty member at the University of 
Melbourne, reaching the level of Reader.

Noel Brennan’s Take: Act Now!

Increased myopia prevalence over recent decades already poses an unprecedented threat to global eye health 
through disproportionate increases in high myopia, associated pathology and vision impairment. There is no 
reprieve in sight with the number of myopes globally projected to nearly double between now and 2050. Further, 
predicted prevalence in 2050 among Western, Latin American, South Asian and Middle Eastern countries will, 
in many cases, exceed that currently estimated for East and South-East Asia, despite common thinking that 
the myopia problem is restricted to the latter populations. Importantly, there is no safe level of myopia with over 
one third of all cases of myopic macular degeneration observed in low or moderate myopes. In addition to the 
pathological manifestations, there are important considerations around quality of life and spiraling direct and 
indirect costs associated with myopia. There is little doubt that increased myopia prevalence is related to lifestyle 
changes over recent decades. The way to address this major public health issue right now is to treat all pediatric 
myopes to slow their progression. Simply correcting a young myope’s vision is no longer adequate and waiting to 
treat serves little purpose. Preventative care is at the very essence of modern healthcare practice and prescribing 
to slow progression is fast becoming the standard of care globally. Act now!

REFERENCES:

1. Holden BA, Fricke TR, Wilson DA, et al. Global Prevalence of Myopia and High Myopia and Temporal Trends from 2000 through 
2050. Ophthalmology 2016;123(5):1036-42.

2. Bullimore MA, Ritchey ER, Shah S, et al. The Risks and Benefits of Myopia Control. Ophthalmology 2021;128(11):1561-79.

3. Bullimore MA, Richdale K. Myopia Control 2020: Where are we and where are we heading? Ophthalmic Physiol Opt 2020;40(3):254-
70.

4. Brennan NA, Toubouti YM, Cheng X, Bullimore MA. Efficacy in myopia control. Prog Retin Eye Res 2021;83:100923.

5. Morgan IG, French AN, Ashby RS, et al. The epidemics of myopia: Aetiology and prevention. Prog Retin Eye Res 2018;62:134-49.

6. Hagen LA, Gjelle JVB, Arnegard S, et al. Prevalence and Possible Factors of Myopia in Norwegian Adolescents. Sci Rep 
2018;8(1):13479.

7. Dong L, Kang YK, Li Y, et al. Prevalence and time trends of myopia in children and adolescents in China: A Systemic Review and 
Meta-Analysis. Retina 2020;40(3):399-411.

8. Lanca C, Saw SM. The association between digital screen time and myopia: A systematic review. Ophthalmic Physiol Opt 
2020;40(2):216-29.

9. Jones LA, Sinnott LT, Mutti DO, et al. Parental history of myopia, sports and outdoor activities, and future myopia. Invest Ophthalmol 
Vis Sci 2007;48(8):3524-32.

10. He X, Sankaridurg P, Wang J, et al. Time Outdoors in Reducing Myopia: A School-Based Cluster Randomized Trial with Objective 
Monitoring of Outdoor time and Light Intensity. Ophthalmology 2022; published online ahead of print.



p.5

Practitioners Must Embrace Myopia Management

11. He M, Xiang F, Zeng Y, et al. Effect of Time Spent Outdoors at School on the Development of Myopia Among Children in China: A 
Randomized Clinical Trial. JAMA 2015;314(11):1142-8.

12. Bullimore MA, Brennan NA. Myopia Control: Why Each Diopter Matters. Optom Vis Sci 2019;96(6):463-5.

13. Tideman JW, Snabel MC, Tedja MS, et al. Association of Axial Length With Risk of Uncorrectable Visual Impairment for Europeans With 
Myopia. JAMA Ophthalmol 2016;134(12):1355-63.

14. Bullimore MA, Brennan NA. The Underestimated Role of Myopia in Irreversible Visual Impairment in the United States. Ophthalmology 
2022; under review.

15. Bullimore MA. What can be done for my child? Optom Vis Sci 2000;77(8):381.

16. Chua WH, Balakrishnan V, Chan YH, et al. Atropine for the treatment of childhood myopia. Ophthalmology 2006;113(12):2285-91.

17. Klaver C, Polling JR, Erasmus Myopia Research Group. Myopia management in the Netherlands. Ophthalmic Physiol Opt 2020;40(2):230-
40.

18. Zloto O, Wygnanski-Jaffe T, Farzavandi SK, et al. Current trends among pediatric ophthalmologists to decrease myopia progression-an 
international perspective. Graefes Arch Clin Exp Ophthalmol 2018;256(12):2457-66.

19. Yam JC, Jiang Y, Tang SM, et al. Low-Concentration Atropine for Myopia Progression (LAMP) Study: A Randomized, Double-Blinded, 
Placebo-Controlled Trial of 0.05%, 0.025%, and 0.01% Atropine Eye Drops in Myopia Control. Ophthalmology 2019;126(1):113-24.

20. Cui C, Li X, Lyu Y, et al. Safety and efficacy of 0.02% and 0.01% atropine on controlling myopia progression: a 2-year clinical trial. Sci Rep 
2021;11(1):22267.

21. Cho P, Cheung SW. Retardation of myopia in Orthokeratology (ROMIO) study: a 2-year randomized clinical trial. Invest Ophthalmol Vis 
Sci 2012;53(11):7077-85.

22. Jakobsen TM, Moller F. Control of myopia using orthokeratology lenses in Scandinavian children aged 6 to 12 years. Eighteen-month data 
from the Danish Randomized Study: Clinical study Of Near-sightedness; TReatment with Orthokeratology Lenses (CONTROL study). Acta 
Ophthalmol 2022;100(2):175-82.

23. Si JK, Tang K, Bi HS, et al. Orthokeratology for myopia control: a meta-analysis. Optom Vis Sci 2015;92(3):252-7.

24. 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):571-80.

25. Chamberlain P, Peixoto-de-Matos SC, Logan NS, et al. A 3-year Randomized Clinical Trial of MiSight Lenses for Myopia Control. Optom 
Vis Sci 2019;96(8):556-67.

26. Sankaridurg P, Bakaraju RC, Naduvilath T, et al. Myopia control with novel central and peripheral plus contact lenses and extended depth 
of focus contact lenses: 2 year results from a randomised clinical trial. Ophthalmic Physiol Opt 2019;39(4):294-307.

27. Lam CS, Tang WC, Tse DY, et al. Defocus Incorporated Soft Contact (DISC) lens slows myopia progression in Hong Kong Chinese 
schoolchildren: a 2-year randomised clinical trial. Br J Ophthalmol 2014;98(1):40-5.

28. Gwiazda J, Hyman L, Hussein M, et al. A randomized clinical trial of progressive addition lenses versus single vision lenses on the 
progression of myopia in children. Invest Ophthalmol Vis Sci 2003;44(4):1492-500.

29. Correction of Myopia Evaluation Trial 2 Study Group for the Pediatric Eye Disease Investigator Group. Progressive-addition lenses versus 
single-vision lenses for slowing progression of myopia in children with high accommodative lag and near esophoria. Invest Ophthalmol Vis 
Sci 2011;52(5):2749-57.

30. Cheng D, Woo GC, Drobe B, Schmid KL. Effect of bifocal and prismatic bifocal spectacles on myopia progression in children: three-year 
results of a randomized clinical trial. JAMA Ophthalmol 2014;132(3):258-64.

31. Grosvenor T, Perrigin DM, Perrigin J, Maslovitz B. Houston Myopia Control Study: a randomized clinical trial. Part II. Final report by the 
patient care team. Am J Optom Physiol Opt 1987;64(7):482-98.

32. Fulk GW, Cyert LA, Parker DE. A randomized trial of the effect of single-vision vs. bifocal lenses on myopia progression in children with 
esophoria. Optom Vis Sci 2000;77(8):395-401.

33. Kanda H, Oshika T, Hiraoka T, et al. Effect of spectacle lenses designed to reduce relative peripheral hyperopia on myopia progression in 
Japanese children: a 2-year multicenter randomized controlled trial. Jpn J Ophthalmol 2018;62(5):537-43.

34. Lam CSY, Tang WC, Tse DY, et al. Defocus Incorporated Multiple Segments (DIMS) spectacle lenses slow myopia progression: a 2-year 
randomised clinical trial. Br J Ophthalmol 2020;104(4):363-8.

35. Bao J, Huang Y, Li X, et al. Spectacle Lenses With Aspherical Lenslets for Myopia Control vs Single-Vision Spectacle Lenses: A 
Randomized Clinical Trial. JAMA Ophthalmol 2022;140(5):472-8.

36. Zheng NN, Tan KW. The synergistic efficacy and safety of combined low-concentration atropine and orthokeratology for slowing the 



p.6

Practitioners Must Embrace Myopia Management

progression of myopia: A meta-analysis. Ophthalmic Physiol Opt 2022; published online ahead of print.

37. Bullimore MA. The Safety of Soft Contact Lenses in Children. Optom Vis Sci 2017;94(6):638-46.

38. Bullimore MA, Sinnott LT, Jones-Jordan LA. The risk of microbial keratitis with overnight corneal reshaping lenses. Optom Vis Sci 
2013;90(9):937-44.

39. Bullimore MA, Mirsayafov DS, Khurai AR, et al. Pediatric Microbial Keratitis With Overnight Orthokeratology in Russia. Eye Contact 
Lens 2021;47(7):420-5.

40. Gao Y, Lim EW, Yang A, et al. The impact of spectacle lenses for myopia control on visual functions. Ophthalmic Physiol Opt 
2021;41(6):1320-31.

41. Modjtahedi BS, Abbott RL, Fong DS, et al. Reducing the Global Burden of Myopia by Delaying the Onset of Myopia and Reducing 
Myopic Progression in Children: The Academy’s Task Force on Myopia. Ophthalmology 2021;128(6):816-26.


