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Introduction
Our perception of myopia is changing. Whilst it 
was for long considered a mere inconvenience, 
there is now an increasing recognition that myopia 
can lead to sight-threatening conditions later in 
life. All over Europe, and in fact all over the world, 
children begin to develop myopia at an earlier 
age, and in many children and young people it 
progresses faster than it used to. Earlier onset and 
faster progression mean that increasing numbers 
of adults are short-sighted, and have myopia of 
greater severity, leading to an increased risk 
of sight-threatening complications. This article 
reviews our current understanding of factors that 
have led to this rise in myopia prevalence and 
severity, and the burden it will place on individuals 
and healthcare systems across Europe.

Myopia on the Rise
Eye care professionals (ECP) are seeing 
increasing numbers of children and young people 
with myopia. Whilst the predominant reason 
for prescribing spectacles in young children in 
a hospital setting is still hypermetropia (long-
sightedness), there is an undeniable rise in 
myopic prescriptions.1 Across Europe, myopia 
now seems to start at a younger age and to 
progress faster. In the UK, the prevalence has 
doubled over the last 50 years. Now, 1.9% of 
6-year-olds, 10-16% of 12-13 year-olds and 28% 
of 15-16 year-olds have myopia.2 Figures are 
similar across Europe: In the Netherlands, 2.4% 
of 6-year olds are short-sighted3. In France, a 
myopia prevalence of 19.6% has been reported 
in children up to the age of 9 years, and of 
42.7% in 10-19 year olds.4 In Denmark, the 
prevalence in teenagers with a mean age of 15.4 
years is 17.9%.5

Epidemiological studies across adult 
populations also refl ect this trend (Fig 1, after6). 
Far from being a rare condition, myopia is 
now very common, particularly in younger 

adults. Across Europe, 30.6% of people between 
the age of 25 and 90 years have myopia, with 
a far higher prevalence of 47.2% in 25-29 
year-olds.7

Whilst these prevalence rates are not as high 
as those in East Asia, where over 80-90% of 
young adults are short-sighted, the rising trend 
is observed around the world. As a result, the 
WHO lists refractive error as a priority eye 
disease,8 recognising that by 2050 half the world 
population may have myopia.9 Figure 1. 

Myopia and Vision Loss
With increasing prevalence of myopia, including 
an increasing prevalence of high myopia, the 
number of people suffering permanent loss of 
vision from complications in middle and older 
age is also on the rise. Myopia increases the 
lifetime risk of permanent sight loss from retinal 
detachment, myopic macular degeneration, and 
optic neuropathy.10 The risk increases with the 
degree of myopia; in the Netherlands, people 
with more than -6.00 D have been reported to 

Figure 1. By 2050, 50% of the global population is predicted to by myopic
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have a 39% risk of permanent sight loss by the 
age of 75 years.10

Already in 2013, the UK National Ophthalmology 
Database study of vitreoretinal surgery found that 
half of the annual 12,000 vitreoretinal interventions 
were for retinal tears and rhegmatogenous 
retinal detachments (detachments caused 
by retinal breaks), which are usually myopia 
complications.11 More recently, in the Netherlands 
an annual increase in retinal detachment repairs 
mirroring the rising prevalence of myopia has 
been observed.12

As early as 1998, the Rotterdam Study reported 
macular degeneration to be the predominant 
cause of sight impairment in people younger 
than 75 years.13 According to the UK National 
Institute for Clinical Excellence, 200,000 people 
in the UK have pathological myopia, around 
0.3% of the population.14 Whilst it is not known 
how many may develop choroidal 
neovascularisation, of those who do develop 
myopic maculopathy in one eye, 30% will develop 
it in the other eye within 8 years.14 In Russia, the 
prevalence of myopic maculopathy is 1.3%, with 
associated moderate to severe vision impairment/
blindness in 47%.15 In France, in a clinical setting, 
myopic maculopathy has been observed in 
4.27% of patients with myopia greater than -10D, 
and in 0.5% of those with myopia between -6 
and -10D, leading to a prevalence of certifi able 
sight impairment/blindness in 10.1% of those 
with myopia greater than -10D.16 At 60 years old 
or over, the prevalence of blindness or vision 
impairment was 25.71% and 9.75%, respectively, 
in these two groups.16

Unfortunately, national sight loss registers 
mostly do not distinguish between age-related 
and myopia-related macular degeneration, and 
do not collect information on refractive errors at 
the time of sight impairment certifi cation. Figures 
for myopia-related sight loss are therefore often 
an estimate. Global modelling indicated that 
in 2018, 32% of moderate to severe sight 
impairment and 47% of blindness were 
associated with myopia, with a projected increase 
to 35% and 61%, respectively, by 2050.17 In 
Western Europe, between 2000 and 2050, 
the age-standardised prevalence of visual 
impairment associated with myopic maculopathy 
across all ages is estimated to increase from 
0.01 to 0.05%, and that of blindness from 0.002 
to 0.012%.18

Impact of Myopia
From its onset, myopia incurs costs which are 
born either by children’s parents/carers or their 
healthcare systems. As adults, people continue 
to require spectacles and contact lenses, with 
some opting for corrective refractive surgery. 

Major costs are linked to secondary complications 
and their treatments, as well as to irreversible 
sight loss with its impact on productivity 
and quality of life. The UK National Health 
Service currently spends 3 billion GBP a year on 
eye care, and the cost of sight loss is 15.8 billion 
GBP/year; specifi c fi gures for myopia-associated 
costs are not available.19

Globally, in 2015, the potential productivity 
loss from myopic macular degeneration was 
estimated at 6 billion USD.20 Worldwide, in 2018 
direct, productivity and social security costs 
associated with myopia exceeded 670 billion 
USD and were estimated to rise to 1.7 trillion USD, 
putting its costs ahead of heart failure and lung 
or breast cancer.17

Development of Myopia
The common form of myopia with onset and 
progression in childhood and teenage years 
is caused by a gradual elongation of the eye. 
It follows on from the normal eye growth from 
birth to around 7 years, when the eye length 
increases from around 16-18mm to 22mm, 
with the fastest increase during the first 2 
years of life.21,22 Whilst the rate of elongation 
typically slows down during childhood and 
the teenage years, a significant minority of 
children now experience further rapid axial 
growth with resulting myopia.23,24

This axial elongation is driven by both genetic 
and environmental factors. Children whose 
parents are short-sighted have a higher risk of 
developing myopia, as do those who spend 
little time outdoors, and much time on near-
vision activities. Some epidemiological studies 
also observed that children in families in lower 
socioeconomic circumstances have a higher 
risk.3 Children with myopia tend to spend less 
time outdoors than their normal-sighted peers, 
and lack of sunlight linked with an increasingly 
urban lifestyle is a key environmental risk factor 
for the earlier onset of myopia.3,25,26 Sunlight has 
higher intensity than any indoor lighting, and light 
falling onto the retina releases the neuro-chemical 
dopamine. In animal models dopamine release 
triggers a signalling pathway from retina to 
sclera which slows down eye elongation.27,28 In 
humans, genome-wide association studies have 
identifi ed many genetic variants associated with 
myopia which are light-dependent and related to 
cell-cycle and growth pathways, underlining the 
critical importance of the light environment in the 
development of myopia.29

Causes of Myopia
People who were children in the 1970s are 
likely to remember spending their afternoons 
outside, with friends, and with no or little adult 
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supervision. Since then, childhood has become 
far more structured, with adult-led after-school 
activities, many of which take place indoors. Many 
schools have sold their playing fi elds to housing 
developers. UK surveys indicate that children 
today spend 68 minutes a day outdoors or on 
sports, including indoor sports. [30] Children 
from ethnic minority and socioeconomically 
disadvantaged communities spend less time 
outdoors than their more affluent peers, with 
7% spending time in green and natural spaces 
less than once a month.31 Conversely, access to 
green spaces in urban areas is associated with a 
reduced prevalence of spectacle wear in children, 
as observed in in Barcelona, Spain.32

In addition to a lack of time spent outdoors, 
increased near-vision activities and education 
are considered an additional environmental 
risk factor for myopia development, though the 
causal relationship is less clear.26,35,6 Educational 
pressure has increased, and many parents invest 
in after-school tutoring offered in supermarkets, 
shopping centres and on the high street. Some 
children may also receive additional lessons to 
acquire extra-curricular skills and knowledge. 
Electronic devices which are ever decreasing 
in size have entered the mass market, and the 
rise in myopia prevalence parallels the rise in 
the use of interactive electronic devices. In 
the UK, children and young people age 5-15 
years spend on average 2 hours per day 
online and 2 hours watching TV.36 Children 
use electronic media to be in touch with their 
friends, for gaming and other leisure activities.37

Two-thirds of 12-15 year olds use their phone in 
bed, and a third can access a tablet computer 
in bed.36 Screen use by children in the UK is 
the second-highest in the world, at 44 hours 
per week.33 By the age of 7 years, they will 
have spent twice a long looking at screens 
(4 hours per day) than playing outside (2 hours 
per day).38,39 At the same time as spending more 
time on screens, children and young people 
spend less time outdoors and on sports.34 

Figure 2. Smartphones are now available to 
many,40 and increased smartphone data usage 
is associated with myopia.41 The rise of electronic 
devices and lack of outdoor activities is not only 
linked with myopia, but also to sleep problems 
and increasing levels of anxiety and obesity, 
particularly in ethnic minority groups and poorer 
communities.39,42,43

Myopia – 
A Preventable Condition?
If at population level myopia is largely caused 
by environmental factors, can it be prevented in 
the individual child? There are two parts to this 
problem: identifying those at risk, and taking 
preventative action.

Identifi able predictive factors include parental 
myopia and a greater axial length and lower 
refractive error than age-peers.44,45 However, 
these are not evaluated in current vision 
screening programmes. Whilst vision screening 
is available in many European countries and 
regions, variations in funding, target age group 
and tests used persist.46 Many are linked to 

Figure 2. Increased time spent indoors, and the use of electronic devices may contribute to the increase in myopia 

prevalence in children
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other public-health initiatives to assess 
child health. All aim to detect reduced visual 
acuity, typically in children approaching 
school entry – those old enough to co-
operate with optotype-based assessment 
by lay screeners. However, as in Europe, 
myopia typical ly develops after the 
age of 6 years and neither parental myopia 
nor the child’s refraction are routinely evaluated, 
current screening programmes will not be able 
to identify children at risk of developing myopia. 

However, eye examinations for children by ECPs 
may be available free of charge, if covered by 
a national health programme. Local ECPs are 
the first point of call when parents/carers or 
teachers are concerned about a child’s eyesight. 
Nevertheless, parents/carers from communities 
perceived as “hard to reach” – ethnic minority 
and socio-economically disadvantaged 
groups – may not know about the availability of 
these services, or may be reluctant to engage 
with them, due to language and cultural barriers. 
In general, parents also tend not be aware 
of complications of myopia in later life,47 and 
may therefore not seek advice until the child 
manifestly struggles with distance vision. Eye 
health education in schools, provided as part 
of mainstream education or by local campaigns 
such as the “Eye Heroes”, can help spread the 
word within communities.48,49

The second part of the problem is how to 
prevent or delay the onset of myopia in those 
at risk. Clinical trials in East Asia have shown 
that myopia onset can be delayed by children 
spending more time outdoors, though the effect 
on myopia progression is small.50,51,35 From 
these trials comes the recommendation of 
spending around 1.5 hours a day outdoors, as 
advocated by the Recess Outside Classroom 
Trial 711 (ROCT711) programme – over 7 

days, this adds up to 11 hours.50 A meta-
analysis calculated that every additional hour 
of outdoor time per week is associated with 
a 2% reduction in the risk of myopia onset.52

Whilst strong evidence for a therapeutic effect 
of outdoor light is yet lacking for children in 
Europe, it is generally recommended that children 
should spend more time outdoors.53 Some 
ECPs recommend eye rests during prolonged 
near work, such as the “20-20-20 rule”: rest 
your eyes for 20 seconds, looking at something 
20 feet away, after every 20 minutes of near work, 
which was originally developed for Computer 
Vision Syndrome / Digital Eye Strain.54

No intervention other than “more time outdoors” 
has been tested in pre-myopic children. It may be 
some time until the ethical question of whether 
an intervention which can potentially cause 
problems (blurred near vision, light sensitivity 
from pharmaceutical interventions and the rare, 
but serious complication of keratitis from contact 
lens wear) is justifi ed in children who do not yet 
have the target condition.

Conclusions
Myopia can no longer be considered as a 
mere inconvenience. Increasing prevalence 
and severity will place an increasing burden 
on individual quality of life and cause a rise 
in healthcare expenditure to both individuals 
and healthcare systems across Europe. Early 
detection of predictive factors may enable 
families to delay the onset of myopia by 
engaging with outdoor activities. As the 
evidence of the burden of the condition on 
individuals and society increases and low-
risk interventions emerge, the identifi cation of 
children at risk of developing myopia and pre-
emptive management options may become 
ethically acceptable.
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