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OA Policy Position

Myopia is a significant global public health concern, and optometrists play a key role in the diagnosis, clinical management, and
treatment of myopia across a person’s lifespan. Therefore, optometrists have a professional and ethical duty to educate
themselves and their patients on the current evidence-based myopia management practice.

Optometry Australia (OA) supports the World Council of Optomet tandards of Care Guidelines for Myopia
Management (2021) which advises that optometrists should:

e provide comprehensive eye health and vision examinations including the measurement of refractive error and ocular biometry
(where possible),

e assess the risks and counsel patients and their parents/guardians/caregivers on ways to delay myopia onset where the risk
of myopia is increased, and,

e once a child is diagnosed with myopia, offer appropriate treatment options based on latest evidence to manage myopia
progression, with regular follow-up.

Myopia management should also include comprehensive eye health assessment to enable the early diagnosis and management
of myopia-related ocular pathology. Therefore, when providing care to patients with myopia, OA endorses a shift in clinical
practice from simply correcting vision and refractive error to evidence-based myopia management strategies including patient
education regarding approaches to mitigate myopia development and discussion of research-supported management options to
slow its progression as the standard of care for all at-risk patients.

Background

Without appropriate intervention, myopia is anticipated to affect 50% of the world’s population and 20 million Australians by
2050." Currently, it is estimated that globally almost two billion people are myopic and around 227 million individuals have high
myopia.? The prevalence of both myopia and high myopia has significantly increased over the past several decades?® particularly in
East Asian countries where the prevalence has reached >80% in some urban areas. Furthermore, the onset of myopia appears
to be developing at a younger age, increasing the probability of progression to high myopia? which carries the risk of significant
visual morbidity. It is for these reasons myopia is considered an ‘epidemic’ and a growing public health concern.®

While standard glasses and contact lenses correct the distance visual blur associated with myopic refractive errors, they do not
reduce the abnormal axial elongation of the eye associated with myopia development, which is the main driver of
myopia-associated ocular pathology* including retinal detachment,® maculopathy,® glaucoma,” and cataract formation.2 While
these pathologies are typically associated with high myopia (>-6.00 D), even low to moderate amounts of myopia increase the
risk of visual impairment later in life.®'® Uncorrectable vision impairment is present in 4% of 75-year-olds with myopia and 39%
of patients the same age with high myopia.™ By 2050, the number of people predicted to be visually impaired as a result of
myopic macular degeneration alone is 55.7 million, of which 18.5 million will be legally blind.'? There is no level of myopia which
is considered safe and even low to moderate amounts of myopia increase the risk of eye disease two to ten-fold.®'© Therefore,
efforts to reduce the incidence, progression, and severity of myopia could have a significant impact on public health.

Optometry Australia — Position Statement on Myopia Management (June 2024) 2


https://myopia.worldcouncilofoptometry.info/standard-of-care/
https://myopia.worldcouncilofoptometry.info/standard-of-care/

Definitions

Myopia can be classified in several ways including its aetiology, severity or magnitude, age of onset, pattern of progression, and
structural complications. The International Myopia Institute (IMI) propose the following quantitative definitions for
myopia (Table 1):

Table 1: International Myopia Institute definitions of myopia based on magnitude of myopia

Clinical test Notes

Myopia A condition in which the spherical equivalent refractive error (SER) is
(more myopic than) < -0.50 D when accommodation is fully relaxed

Low myopia A condition in which the SER of an eye is between -0.50 D and -5.75 D when
accommodation is relaxed

High myopia A condition in which the SER of a myopic eye is -6.00 D or greater when ocular
accommodation is relaxed

Pre-myopia A refractive state of between +0.75 D and -0.50 D in children where a combination of
baseline refraction, age, and other quantifiable risk factors provide sufficient likelihood
of the future myopia development to merit preventative interventions

High myopia in infants and children

<10 years of age

High myopia in infants and young children is rare with a prevalence of less than 1% and is often associated with prematurity or
genetic causes (i.e. associated with at least one other medical condition which is commonly referred to as syndromic myopia).**
In this population there are range of diagnostic, systemic health and visual challenges that should be considered and specialist
multidisciplinary investigation and management is typically required, usually in a tertiary care setting.' Infants born prematurely,'s
those with ametropic inherited retinal dystrophies,'® children with connective tissue disorders such as Stickler syndrome and
Marfan syndrome, or genetic predisposition are all at significant risk of developing high myopia.

In a hospital-based survey of children with high myopia, over half were born prematurely, had neurodevelopmental delay or had
an underlying systemic disorder including Marfan syndrome, Stickler syndrome, Noonan syndrome or Trisomy,2" and 38% has
associated ocular pathology.'” Optometrists, as primary eye care providers, need to recognise the risk factors for syndromic
causes of myopia in children and provide timely and appropriate referral.'* Additional investigation and multidisciplinary team
evaluations are warranted when the myopic refractive error (in dioptres) is greater than the age of the child (in years),
spectacle-corrected visual acuity is reduced for age, there are complaints of poor night vision, there is suspected ocular
pathology on imaging or physical examination, the family history suggests potential syndromic myopia, or medical history points
to possible genetic abnormalities, prematurity, hearing loss or developmental delay.™ In these children, managing myopia
progression is only a small part of the therapy plan, and treatment strategies are complex and require a case-by-case approach.
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Risk factors associated with myopia

development and progression

Myopia is a complex, multi-factorial condition which is the result of a combination of genetic, ethnic and/or environmental risk
factors.'®'° Currently, identified risk factors for the development of myopia®® include family history, ethnicity, reduced time spent
outdoors, refractive error of less than +0.75 D at six years of age, increased time spent on near work, disrupted sleep patterns,
and increased time spent on digital devices (Figure 1).'8'° Once myopia has developed, faster myopia progression is generally
observed in younger children, females, and those with a higher level of presenting myopia (Figure 1).2122

Other risk factors that have been associated with myopia progression®? include children of Asian ethnicity,* those who have two
myopic parents, hyperopic peripheral retinal defocus, larger lag of accommodation, a high AC/A ratio, near esophoria, increased
time spent on near work, and reduced time spent outdoors. Time spent outdoors has been shown to reduce the incidence
(number of new cases) of myopia, however, its ability to significant slow myopia progression in already myopic children is less
clear. Evaluating prior change in either SER or axial length of the eye may not accurately predict future myopia progression.??

Figure 1: Risk factors, categorised by level of evidence, associated with myopia development and
myopia progression.

Level of evidence Risk Factors for Myopia Development Risk Factors for Myopia Progression
Strong e Reflective error more minus than +0.75D at 6 years | ®  Younger age
of age e Two myopic parents
e Reduced time spent outdoors e Asian ethnicity

e Parental myopia (one or two myopic parents)

e Fast Asian ethnicity

e |ncreased school length and educational activities
e High AC/A ratio and large lag of accommmodation

Moderate e (Closer reading distance e Female gender
e  Continuous reading >30 minutes e Sleeping late
e Reduced exposure to bright light e |ncreased near work

e |ater sleep time

Weak e |iving in urban environments e Hyperopic retinal defocus
e First born children e |arge lag of accommodation
e Digital screen time e High AC/A ratio

e Near esophoria
e Reduced time spent outdoors
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Myopia management

While there is no universally agreed upon definition for myopia management, the term is generally used to describe active optical
or pharmacological interventions that attempt to slow a patient’s myopia progression. More holistically, myopia management
may also include evaluation of lifestyle and environmental risk factors for the development or progression of myopia, as well as
providing comprehensive eye health and vision care for patients with myopia across the life span.

In 2021, the World Council of Optometry (WCO) passed a resolution that supports the myopia management as the standard
of care by optometrists in their practice.?* This resolution identifies three main components of myopia management:

e Mitigation — counselling children and their families, during early and regular eye examinations, about lifestyle and other
factors to prevent or delay the onset of myopia.

e Measurement - regular and comprehensive eye health and vision examinations to evaluate ocular status through
measurement of refractive error and ocular biometry, where available.

e Management — addressing patients’ needs through correcting myopic refractive error while also providing evidence-based
interventions to slow myopia progression.

Best practice recommendations for the clinical care of patients at

risk of myopia development and progression

The following clinically testing procedures are recommended for the comprehensive evaluation of patients with myopia or those
at risk of developing myopia in the future:?

e A detailed patient history including the identification of risk factors, parental history, age of myopia onset, history of myopia
progression and any previous myopia management interventions. Once a patient has commenced myopia management,
other appropriate history questions relevant to the treatment regimen should be asked, for example, compliance and risks
associated with treatment complications.

e Distance and near unaided and/or habitual vision.

e Subjective refraction and spectacle-corrected visual acuity.

e Assessment of convergence and accommodation,? including children on atropine therapy.

e Cycloplegic subjective refraction®” (autorefraction) with either 1% cyclopentolate®® or topical anaesthetic followed by two
drops of 1% tropicamide five minutes apart,?® at initial presentation and then annually. Cycloplegic refraction should occur
30-45 minutes after the initial drop was instilled.®® Incomplete cycloplegia risks over diagnosis of myopia and iris colour
should be factored into the consideration of dose, concentration and timing of the cycloplegic agent.

e Qcular health examination including dilated fundus examination,®" annually for patients with high myopia or
where appropriate.?®

e QOcular biometry?? (if available) every six months.

e Corneal topography for children wearing orthokeratology contact lenses, and others as appropriate.

e Pupil size and function for children using atropine, and others as appropriate.

e Intraocular pressure, where appropriate.®

e Depending on history and examination findings additional investigations such as retinal imaging, electrophysiology, or referral
to a paediatrician or clinical geneticist if high myopia associated with a systemic condition is suspected,'* may be warranted.
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Management of patients with pre-myopia

Pre-myopia is typically considered a non-myopic refractive error in which a combination of the observed pattern of eye growth
and risk factor analysis indicate a high-risk of progression to myopia in the future.' A cycloplegic SER of less than +0.75 D at six
years of age is the single best predictor of the onset of myopia by 13 years of age.>* Genetics (having one or both parents with
myopia), environmental factors (less time outdoors and more time reading), as well as some specific binocular vision disorders
increases the risk of developing myopia in pre-myopic children.2 Currently there are no clear clinical recommendations on
managing these children, although lifestyle interventions such as reducing screen time®**® and increased time outdoors® have
been found to reduce myopia development. Both strategies also align with existing public health initiatives to promote healthy
lifestyles for children® including lowering rates of childhood obesity®® and improving academic performance.®® As such there have
been government initiatives in China, Singapore and Taiwan to encourage children to spend more time outdoors to reduce the
onset of myopia as increased outdoor activity represents a safe, simple, free and practical strategy for myopia prevention. 44!

An overview of systematic reviews concluded that increased exposure to outdoor light reduces myopia development.®® The data
analysis suggested that there were significant association between increased outdoor light exposure and reduced prevalence of
myopia, with exposure to higher levels of outdoor light associated with a 24-36% reduction in incident myopia. By contrast,
the authors concluded that reductions in myopia progression and axial length elongation of the eye in already myopic children
were small and clinically insignificant, and, therefore, outdoor light exposure and increased time outdoors did not significantly
reduce myopia progression. A cluster randomised controlled trial of nearly 2,000 six-year-old children in China, found an
additional 40 minutes of outdoor time at school resulted in a reduced incidence of myopia over the next three years. This was
accompanied by a reduced change in SER (0.17 D, 95% confidence intervals 0.01 to 0.33 D), but no statistically significant
difference in axial elongation of the eye between the two groups.*

Wu et al. recommended children should spend at least 11 hours per week in settings with exposure to at least 1,000 lux for
myopia prevention.*® The authors argued that strong sunlight exposure (typically >10,000 lux compared with <500 lux indoors)

is not always necessary, as children with longer duration of moderate light intensity (1,000 — 3,000 lux) also benefitted from the
protective role of outdoor time. Other guidelines suggest that a minimum of 3,000 lux for 90-10044 or 12045 minutes per day
is required to reduce the abnormal axial growth associated with myopia.

Even with children wearing both a hat and sunglasses, light levels reaching the eye can still reach approximately 1,000-2,000
lux*® helping to reduce children’s exposure to ultraviolet light significantly, indicating the importance of maintaining sun protection
while recommending increased time outdoors for myopia.

One hypothesis for the reduced risk of myopia development with increased time outdoors is that high intensity outdoor light
increases the release of retinal dopamine, an ocular growth inhibitor.*” Additionally, changes in diurnal and/or circadian rhythms,
which may be interrupted by abnormal light exposure may also be linked to myopia development.*® Other possible causal
pathways for reduced myopia incidence with increased time spent outdoors include reduced peripheral hyperopic retinal defocus
when viewing objects in the distance or differences in the spatial frequency of outdoor scenes compared with indoor work.®
While Vitamin D, physical activity and time outdoors mediating near work have all been investigated, these are unlikely to be
contributing factors to the protective effects of outdoor exposure.*®

A small number of studies®®-%2 have investigated the use of low dose atropine for myopia prevention in children at risk of myopia
development and a recent meta-analysis® supported the effectiveness of atropine eyes in concentrations ranging from
0.01-0.05% in delaying the incidence of myopia and slowing down axial growth of the eye. However, further research is required
due to the limited number of studies and the relatively short duration (6-24 months) of the trials.
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Commencing myopia management

Patients and families should be educated on the current understanding of causes of myopia as well as the environmental and
other risk factors associated with myopia development and progression; the risks and consequences of myopia progression; and
the evidence-based treatment options currently available. Parents’/caregivers’ expectations should be managed emphasising
that the aim of myopia management is to slow progression, and that no therapies completely halt progression or reverse myopia.
Treatment is advised for all children whose myopia is progressing and should commence as early as possible to reduce the

risk of myopia-associated ocular pathology later in life.5* Most children with recent onset myopia progress,®® therefore, myopia
management can be considered at initial diagnosis.*

Ensuring patients and their parents/caregivers participate in shared decision-making and can provide truly informed consent is an
important part of myopia management, particularly when using off-label therapies such as 0.05% atropine eye drops. Sufficient
time should be made available to have a fully informed discussion with children and their parents/guardians/caregivers.®®
Optometrists may also wish to provide parents/caregivers with written material or weblinks to further information to supplement
their in-office consultation. Optometry practices should consider providing support staff, for example optical dispensers and
assistants, additional training so that they are also able to discussion myopia management with patients and their families after
the consultation and answer any further questions or queries, where appropriate.
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Options for myopia management

There is now substantial evidence that myopia management therapies reduce the rate of refractive error progression and axial
elongation of the eye, while simultaneously providing appropriate optical correction which fully corrects distance (and near) vision.
Children with myopia should be encouraged to wear their correction full-time, as treatment efficacy is likely to be correlated with
wearing time and under-correction of myopia may increase myopia progression.?

Myopia management strategies broadly fall into five categories, all of which are supported by peer-reviewed, published studies
from randomised controlled trials:

e Specialised spectacles e.g. defocus incorporated multiple segment,®” highly aspherical lenslet, common and diffusion optic®®
(not currently available in Australia) designs.®

e Specialised contact lenses?® e.g. multifocal,®® multi-zone,®' extended-depth-of-focus,®? and orthokeratology.®®

e Pharmaceutical agents: while the response to various concentrations of low dose atropine varies with children’s ethnicity,
genetics and degree of myopia, recent evidence suggests that 0.01% atropine is likely to be ineffective or only slightly
effective in controlling the axial elongation associated with myopia progression and current evidence suggests the use
of 0.05% atropine eye drops.®%8 Eikance (0.01% atropine minims) is available commercially and was approved by the
Therapeutics Goods Administration (TGA) in 2021 for the treatment of progressive myopia in 4-14 year old children, where
myopia progresses = 1.00 D per year. Other concentrations (0.025-0.05%), and other indications (children outside these age
ranges or with less than 1.00 D of myopia progression in a year), are considered an off-label use of atropine.

e Combination therapy®® for example, a combination of orthokeratology contact lenses and low dose (0.01%) atropine which
has the strongest evidence base. There is limited evidence for other combination therapies with some early evidence
suggesting reduced progression of SER in European children using 0.01% atropine combined with defocus incorporated
multiple segment spectacles lenses, however, there was no significant additive benefit for axial elongation of the eye.”
Combining 0.01% atropine eye drops with soft multifocal contact lenses (Biofinity D lenses with a +2.50D add power) failed
to demonstrate better myopia control than soft multifocal contact lenses alone in the Bifocal & Atropine in Myopia study.”

e Repeated low-level red light (RLRL) therapies™7® which is an emerging area of myopia management treatment which
has been shown to slow the progression of myopia through the emission of visible red light. A recent meta-analysis has
found RLRL to be an effective and safe short-term myopia management treatment, however, further longer-term studies
for efficacy, standardisation and safety are required, particularly in comparison with other myopia management options.”
Currently in Australia, a home-based RLRL instrument has been TGA registered as a Class lla medical device.
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Current evidence does not support the use of the following therapies as there is insufficient or contradictory evidence for the
efficacy in slowing myopia progression:

e Spectacle under-correction.”®
e Progressive Addition Lenses.”""®
e Single vision spectacles,’ soft contact lenses,? and rigid gas permeable contact lenses.®!

When discussing myopia management treatments, optometrists should participate in shared decision-making and
patient-centred care considering multiple factors including the patient and family preferences, the child’s age and rate of

myopia progression, the ability of the child and their family to adhere to the prescribed therapy, the overall hygiene and personal
responsibility level of the child, as well as the clinician’s own experience and training. It is important to identify potential
motivators and barriers (including financial barriers) to treatment when discussing myopia management options with children and
their families.

When commencing myopia management, optometrists should set a goal (or target) for acceptable myopia progression against
which treatment efficacy can be evaluated.®? These target changes in refractive error, and ideally axial length of the eye, should
be determined based on the child’s age and ethnicity, and may be aided by evaluating published growth charts and models®8+
(and Table 2). The myopia management target, which should aim for below-average progression based on the child’s age and
ethnicity, can then be communicated to the patient and their parents in dioptres (D) and/or millimetres (mm). Recent evidence
also suggests approximately one-third of young adults will also experience myopia progression of at least 0.50 D between 20
and 28 years of age, although at lower rates than during childhood.® This study also showed that 14% of participants developed
myopia after 20 years of age and this myopia incidence was associated with female sex, East Asian ethnicity and less sun
exposure. The authors concluded that more research is needed to assess the efficacy for myopia management therapies in
young adults, as with more people pursuing post-graduate qualifications, there may be an increase in myopia development and
progression during the third decade of life.

Table 2: Rate of annual eye growth (mm/year) as a function of age based on data from the Orinda Longitudinal
Study of Myopia (OLSM) and Singapore Cohort Study of the Risk factors for Myopia (SCORM). Table reproduced

from Chamberlain et al., 202186

Children with myopia Children with emmetropia
OLSM SCORM OoLSM SCORM
8 0.28 0.39 0.15 0.14
9 0.25 0.31 0.13 0.11
10 0.30 0.25 0.09 0.09
11 0.22 0.20 0.07 0.08
12 0.20 0.17 0.06 0.06
13 0.19 0.14 0.06 0.06
14 0.18 0.12 0.05 0.05
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Ongoing care

Review schedules for children with myopia should be determined based on the individual patient, their clinical presentation and
the risk of complications associated with any therapies prescribed. The review schedule should be tailored by treatment type,
and it is expected that children prescribed atropine eye drops or contact lenses require more frequent initial reviews to evaluate
adherence, and to assess for any unanticipated adverse effects.?> Generally children with myopia should have comprehensive
eye health and vision examinations at appropriate intervals to assess the treatment safety and efficacy, usually every 6 months
after treatment is established, depending on the treatment(s) prescribed.?® Optometrists should also consider the need for regular
fundus examinations through dilated pupils, recommended annually in patients with high myopia,? to ensure that there is a
complete assessment of ocular health, given the risk of ocular pathology in myopia.

Changing or stopping therapy

If the prescribed myopia management therapy is not achieving the previously set goal or target, then switching to an alternative
treatment(s) could be considered.?® This may involve changing treatment modalities (for example optical therapy to pharmacology
therapy, or vice versa), augmenting the current treatment by considering combination therapy (for example, contact lens therapy
with low dose atropine) or changing the optical lens design for contact lens and spectacle treatments. When using an effective
treatment supported by an evidence-base, it is first worth considering patient adherence to the prescribed therapy, as current
evidence suggests most therapies show a dose-dependent (wearing-time) effect.

Typically, myopia progresses until late adolescence and then stabilises, but it is difficult to determine at what age progression will
stop for an individual patient. Therefore, the decision to discontinue myopia management therapy requires careful consideration.
The Correction of Myopia Evaluation Trial (COMET) found the average age of myopia stabilisation was 15.6 years.®” The average
age for stabilisation of axial length growth was 16.3 years.t8 However, this means that approximately 50% of children with
myopia are still progressing at around 16 years of age, and it wasn’t until 24 years of age that 96% of study participants showed
complete myopia stabilisation. This data suggests that clinicians should continue prescribing myopia management treatments
until at least 16 years of age and monitor patients closely once therapy has been discontinued. Some patients may be happy to
continue wearing myopia management spectacles or contact lenses, even after their myopia has stabilised.

There is inconclusive evidence on whether treatment cessation increases myopia progression, known as a ‘rebound effect’.® In
children who had previously used atropine eye drops (0.01% to 1% concentrations), shorter treatment duration, younger age and
higher baseline refractive errors were all associated with increased risk of rebound myopia progression.®® These rebound effects
tended to occur even in children who had transitioned to a lower dose of atropine or adopted a stepwise cessation approach,
but appeared to be at least partially mitigated when atropine was combined with optical therapies.®® Current literature suggests
that optical treatments produce minimal or no rebound effect compared with pharmacological or light therapies,®! although a
moderate rebound effect has been observed following the discontinuation of orthokeratology lens wear before age 14 years.®?
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Intra-optometry referral

Practitioners report that adopting myopia management enhances patient loyalty, increases practice revenue and improves

job satisfaction.®® However, not all optometry practices may be in the position to offer some myopia management strategies
including measurement of axial length of the eye, which is the preferred method for evaluating myopia progression.* Therefore,
optometrists should consider co-management with another optometrist or ophthalmologist to allow for comprehensive myopia
management evaluation and treatment if it is not available within their practice resources. Differences between ocular imaging
devices, including ocular biometers, exist and ideally measurements should be undertaken on the same type of instrument over
time. Likewise, some children may require referral to a therapeutically endorsed colleague for low dose atropine treatment, or to

an orthokeratology practitioner, if these are the patient’s preference(s).

Billing / charging for myopia management

When considering Medicare billing, an optometrist should consider whether they:

e Have performed a clinically necessary or relevant service;
e Met the conditions of the Medicare Benefits Schedule (MBS) item descriptor;

e Could justify the services provided to a panel of their peers.

Several Medicare item numbers may be appropriate when evaluating patients as part of a myopia management service including
10910 (comprehensive consultation for a patient <65 years of age), 10943 (children’s vision assessment), 10914 (where a
comprehensive reassessment is clinically indicated), 10918 (subsequent consultation), or 10905 (optometrist to optometrist
referral, if the optometrist has been referred a patient for myopia management). For more information regarding appropriate item
use, refer to the Medicare Benefits Scheme Item Use Guide.

Optometrists may also wish to consider private billing options for myopia management patients and Optometry Australia provides
recommendations on consultation fees which are indexed annually.
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Risks associated with myopia management

The central question is whether the potential benefits of reducing myopia progression outweigh the potential risks of current
therapy options for myopia management.® This risk needs to be considered both at the population and individual patient level,
and is best evaluated via the number needed to treat (NNT) parameter which is widely used in health assessments (for example,
the Ocular Hypertension Treatment Study®4) and represents the number of patients a clinician needs to treat to prevent one
additional adverse event or outcome. Modelling predicts that even a modest reduction in myopia progression of 1.00D can
prevent 9-15 months of visual impairment in patients with a myopic refractive error between -3 D and -8 D.** Based on this
data, the NNT to prevent five years of visual impairment in patients with myopia is 1 in 4-7 patients, whereas fewer than 1 in 38
patients are likely to experience vision loss as a result of myopia management interventions.%* Therefore, current data suggests
that myopia control treatments are generally safe,®® with the risk of microbial keratitis in patients wearing contact lenses for
myopia control very low.

Conclusion -

myopia management as the standard of care

A recent Cochrane review® found that all myopia interventions (except for under-correction with single vision spectacle lenses,
standard single vision rigid gas permeable lenses and the adenosine antagonist 7-methylxanthine) were effective at slowing
myopia progression in terms of both refractive error and axial length of the eye at 12 and 24 months. Current evidence weighs
in favour of prescribing active myopia management therapies to children with myopia® and suggests that there is no superior
treatment modality with orthokeratology, multifocal and multi-zone soft contact lenses, myopia control spectacles, and low dose
atropine all showing similar results.*
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