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The Concern about Myopia Prevalence and Progression 

Desmond Fonn 

 

Abstract 

 

Introduction 

 

Myopia can be defined as a condition of the eye with a spherical equivalent refraction of 

at least -0.50D that produces poor distance vision. That numerical factor is most 

commonly applied to determine the prevalence in studies of myopia. However the 

definition of high myopia is somewhat vague although of more concern because of the 

associated pathological complications. High myopia in previous studies has been defined 

as ranging from -5.00 to -12.00D [1], which would therefore affect the prevalence results. 

However there is agreement that high myopia increases the risk of pathologies such as 

cataract, glaucoma, retinal detachment and macular degeneration all of which can result 

in irreversible loss of vision. These complications have been attributed to excessive axial 

lengthening of the globe, but there does not appear to be a link between the degree of 

myopia and specific pathologies. 

 

Myopia has always been considered as a fairly benign condition that can usually be 

adequately corrected with spectacle or contact lenses and even though the condition 

might have progressed regardless of the age of the patient, the usual treatment is simply 

to increase the negative power of the correcting lenses without much thought about 

attempting to halt or slow the progression of myopia. One traditional method used was to 

under-correct the myopic error which does not appear to have any retarding benefit but 

on the contrary increases the progression. [2,3] Bifocal and progressive multifocal lenses 

have also been prescribed for years to slow myopia progression and it has been shown in 

studies that although there is a slowing of myopic progression, the results are clinically 

insignificant. [5-7]  

 

The economic burden of myopia is substantial. Holden et al have reported that 

uncorrected refractive error was the most common cause of distance visual impairment in 

2010 affecting over 100 million people globally [1] and a large proportion of that is due to 
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myopia. Vitale et al reported that annual cost of correcting refractive error in the United 

States was between $3.9 and $7.2 billion and that research was conducted approximately 

10 years ago.[8] The lifetime cost of refractive correction of myopia is considerable and 

for children who are probably progressive myopes, there is an inevitable annual change 

in prescription. Add to that the cost of treating eye disease  associated with myopia and 

managing the visual impairment. Correction of myopia with spectacles and contact lenses 

are for the most part acceptable and very successful procedures. However there are many 

disadvantages to being myopic. Many patients are inconvenienced by having to wear 

spectacles and contact lenses. Most people would prefer to rid themselves of these 

appliances, which makes refractive surgery an enticing alternative. Children in particular 

are self-conscious wearing glasses and can be subjected to unkind labelling and are more 

likely to be bullied than those who do not wear glasses. [9] There have been considerable 

advances in lens design to improve cosmesis but negative lenses particularly in higher 

powers still generate aberrations and image minification that can cause visual decrement.  

 

Prevalence of Myopia. 

 

Myopia prevalence is considered to have reached epidemic levels in many countries. 

According to Resnikoff et al uncorrected myopia affects over 100 million people (children, 

adults and the elderly) and is the most common cause of distance visual impairment in the 

world. [10] It is estimated that 1.5 billion people are myopic which means that the world 

wide prevalence is approximately 22%.[11] It is fairly well established that the prevalence 

is greater in Asia in general and amongst East Asian populations[12] but the prevalence 

in Asia can vary quite considerably[12] with the lowest prevalence (0.3%) recorded for a 

study in Nepal and the highest (96.5%) recorded in South Korea. In addition to reporting 

on the prevalence of myopia in Asian children and adults from a meta-analysis of 50 

populations based surveys, they also reported on the prevalence by age and found that 

myopia was highest in the 20-29 year age group, decreased between 30 and 69 years 

and then increased again at age 70+. The variance of prevalence across countries can be 

attributed to different definitions of myopia, inconsistencies in how the data was collected 

and the study populations could also vary.  

 

Jung et al’s epidemiological study of myopia prevalence in 19-year-old male conscripts in 

South Korea found it to be astoundingly high at 96.5% and the prevalence of high myopia 
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(at least -6.00D) of 21.6% is equally alarming. [13] A similarly high result was found in a 

relatively small group of 47 microscopists in Hong Kong with an age range of 22 - 42 years; 

87% were myopic [14]. They also reported that the average amount of myopia (-4.45D) in 

this study was higher than the Hong Kong general population.  

 

An important paper to mention is by Holden and colleagues who conducted a meta-

analysis of the global prevalence of myopia and projected the change in prevalence to the 

year 2050  [15]. They estimated that there were 2 billion people who were myopic in 2010 

and that number would increase to 5 billion by 2050 and one billion will suffer from high 

myopia if the current trends continue without any therapeutic intervention. This translates 

to a staggering 65% of the world’s population who will be myopic by 2050 compared to 

about 30% currently. They also plotted the prevalence by age and found that prevalence 

was highest in the 20- 29 year-old  groups. 

 

A survey was administered amongst global eye-care practitioners to determine clinical 

practice attitudes and strategies in managing myopia. Besides the outcome from 

approximately 1000 responses that in general practitioners are reluctant to adopt modern 

myopia control strategies even though they are moderately concerned about the increased 

prevalence of myopia. However “Asian practitioners, especially those practicing in China, 

were more concerned about the increasing prevalence of paediatric myopia in their 

practices than clinicians in any of the other continents,” according to Wolffsohn and 

colleagues. [16] This is not entirely surprising given the well-publicized fact that greater 

prevalence of myopia exists in Asia. Asian ethnicity also appears to be a strong risk factor 

of myopia development for Asians residing in other countries. In an Australian study of 

children aged 11-15 in Sydney, they found that there was a much higher prevalence of 

myopia among East Asian students than the European Caucasians. The proportion of 

East Asians with myopia was 39.5% versus only 4.6% European Caucasians who were 

myopic.[17] 

 

Relatively high prevalence has also been reported for some western countries. For 

example Vitale and co-workers reported in 2009 that the prevalence for persons aged 12 

to 54 years in the United States increased from 25% in 1971–72 to 41.6% in 1999-2004 

for the same age group for black and white individuals and for all severity levels of myopia. 

Although Vitale found that the prevalence of high myopia (defined as greater than -6.00D) 
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is much lower, the 30 year increase was eightfold.[18]  

 

A number of studies on myopia prevalence have been conducted in Europe. In the United 

Kingdom (UK) Logan and co-workers found half of the 373 students aged 19.6 years 

(range 17–30 years) were myopic but in this case there was no difference between white 

and British Asian students.[19]. A subsequent study reported by Logan and colleagues in 

2011 on two groups of children aged 6-7 and 12-13 years in Birmingham, UK found 

prevalence rates of 9.4 and 29.4%% for the two groups respectively. In this case there 

were significant ethnicity differences in the older group; 36.8% prevalence for the Asians 

and 18.6% prevalence for the white Europeans.[20]. Kleinstein also found a higher 

prevalence among Asian children than whites.[21] The Northern Ireland Childhood Errors 

of Refraction (NICER) study was conducted on school children aged 6-7 and 12-13 years. 

There was an eight-fold difference in myopia prevalence between the younger and older 

children (2.8% and 17.7% respectively) [22], somewhat lower than the Logan et al report. 

This fairly brief account of the myopia prevalence literature justifies my introductory 

comments on alarming prevalence rates in East Asia. There is growing evidence that 

ethnicity is a risk factor and myopia does develop in early childhood but the prevalence 

increases substantially by age 12-13. 

 

Progression of Myopia 

 

Progression has a number of connotations. Progression can relate to temporal changes 

of myopia for individuals or groups. It is well established that the increase in severity of 

myopia occurs in childhood. For example McCullough and colleagues reported that the 

proportion of myopic children aged 10-16 years in 1960 was 7.2% and that increased 

significantly to 16.4% for 12-13 year olds in the study period 2006-2008.[23] They also 

suggested that white children are becoming myopic at an earlier age. Lin and colleagues 

studied the prevalence of myopia of Taiwanese school children from 1983 to 2000. They 

found that the onset of myopia occurred at an earlier age in 2000 compared to 1983 and 

the severity increased for all age groups between those time frames as well. For example 

in 2000, myopia of eight year olds was -0.15 ± 1.40D and eighteen year olds was -3.64 ± 

2.41D. Whereas in 1983 the mean value for eight year olds was +0.45 ± 1.03D and 

eighteen year olds was -2.55 ± 2.55D [24].  They concluded that the progressively 

increasing severity of myopia occurred as a result of children becoming myopic at a 
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younger age. Holden and colleagues also stated that earlier onset could result in a more 

rapid progression leading to higher myopia which increases the risk of associated eye 

disease.[25] Saw et al studied factors related to myopia progression of  

Singaporean children and came to the conclusion that myopia progression was faster for 

younger children and those who had higher myopia at younger ages.[26] Williams and 

colleagues reported on a temporal increase of myopia but with different subjects. Those 

born between 1910 and 1939 had a prevalence of 17.8% compared to 23.5% for those 

born between 1940 and 1979.[27]  

 

The most worrying aspect about progression is the increase in number of patients who fall 

into the category of high myopia [8] and the alarming projected number by Holden et al 

[1]. They projected that one billion people (10% of the world’s population) will have high 

myopia by the year 2050 if myopia control strategies are not instituted on a wide global 

scale. This seems unlikely as there are already well-established clinical methods to retard 

the progression of myopia by at least 50% [28,29] but as Wolffsohn et al pointed out, the 

vast majority of practitioners currently prescribe single vision lenses to correct myopia for 

young people [16] because they are either unconvinced that myopia controlling 

procedures are sufficiently established or are not confident or sufficiently schooled in these 

procedures. 

 

Compelling reasons to treat myopia therapeutically. 

The most compelling reason to treat myopia therapeutically is the uncontrollable increase 

in prevalence of myopia in many parts of the world, Asia being most noteworthy, which 

seems to stem from the increase in development of myopia at an earlier age. Genetics is 

an established risk factor of myopia development. The risk of becoming myopic increases 

by about five times if both parents are myopic compared to children who only have one or 

no myopic parents. [30-32] There is as strong an influence on myopia development by the 

environment in which school aged children live and study.[33] Related to the 

environmental factor is the near work or amount of time that children spend on tasks at 

near distance. On this there is debate: on the one hand prolonged near tasks appears to 

increase the risk of myopia development [17] whereas Rose who studied Chinese children 

in Singapore and Sydney, Australia found that there was a significantly lower prevalence 

of myopia in the Australian children than the Singaporian children even though the children 

in Sydney spent much more time on near activity. [34] In this study Rose also found that 
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the Sydney children spent considerably more time outdoors than the children in Singapore 

and there is growing evidence that increased time spent outdoors is protective of myopia 

development.[35,36] 

 

As mentioned there is a swell of evidence now that myopia is developing at an earlier age 

and it appears that children who develop myopia earlier in life will likely become more or 

even highly myopic. The Holden et al projections [1] are frightening, if myopia control 

strategies are not widely employed. Vitale and colleagues [18] have shown that there has 

been an eight-fold increase in the number of high myopes in the United States over the 

last 35 years and by using Holden’s projections Vitale’s number is likely to almost double 

in the next 4 years to about 500 million people. High myopia is enough of a clinical concern 

without the secondary ocular health complications, which will inevitably arise because of 

presumed structural changes to the eye resulting from increased axial length. The 

concomitant complications of retinal detachment, glaucoma, cataract and macula 

degeneration all contribute to high or pathological myopia as a leading cause of visual 

impairment and blindness. Liu and co-workers found that of the three major causes of 

visual impairment in an elderly Taiwanese population, the proportion of high myopic 

macular degeneration was 25%[37] and in Japan, myopic maculopathy has been 

documented as the highest cause of monocular blindness [38]. Similar findings of  myopic 

morbidity have been found in other countries. [39-41] Holden et al estimate that there will 

be a seven fold increase of people with vision loss by 2050 from 2000 assuming the 

proportion of high myopes with vision loss remains the same as current figures. This 

means that high myopia could be the leading cause of blindness by 2050.[1]  

 

Low myopia is also not immune from vision loss. Flitcroft has suggested that physiological 

myopia is a misnomer [42] as even low myopia (<5.00D) is associated with myopic 

retinopathy although the prevalence (0.42%) is exponentially lower than myopia greater 

than 9.00D (prevalence >50%) as shown by Vongphanit et al [43]. Using these data 

Morgan has calculated that “for each 1.00D of reduction of myopia there is a 42% 

reduction in the prevalence of myopic retinopathy”. [44} Brennan has applied similar logic 

to determine predicted prevalence of myopia by reducing the rate of myopia progression 

by 33%. (which is currently easily accomplished with Orthokeratology or soft lens 

multifocals) This could reduce the number of myopic eyes (>-5.00D) by 73%. [45] In an 

editorial authored by Holden and colleagues, they concluded that retarding the 
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progression of myopia by 50% if treatment is commenced at the age of seven, would result 

in about 90% fewer high myopes (5.00 D or more) which would have a marked reduction 

on the risks of sight-threatening complications in later life.[46] 

 

There is little doubt that myopia control is a viable therapeutic procedure to employ 

immediately as shown by Smith and Walline [28] where all three strategies retard myopia 

progression by about 50%. Their review did not include the Aller study using distance 

center multifocal contact lenses, which slowed the progression of myopia by at least 70% 

after one year.[47] 

 

The economic burden of myopia has been described earlier and these costs do not 

account for the pathological complications associated with high myopia. With the projected 

increase in prevalence of high myopia and resultant increase in pathology, there will be 

considerable economic hardship to treat the eye disease, visual impairment and blindness 

over the next few decades. As people’s life span will also be extended, the economic 

burden on individuals and society could become enormous. These are good reasons to 

begin therapeutic treatment of myopia in children to retard progression. Reducing the 

prevalence of myopia is much more challenging because etiology is still uncertain. 

However exposing children to more time outdoors does seem to reduce the prevalence 

[48] but it does not reduce the progression. 

 

Pressure from myopic parents and those who are not myopic but concerned enough about 

their children becoming myopic will likely influence eye care practitioners to start practicing 

myopia control. There is an abundance of lay information and there are many myopic eye 

care practitioners who must be sufficiently concerned about their own children to change 

their mode of practice from correction to prevention and therapeutic treatment of myopia. 
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