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INTRODUCTION

M -

more than half of the world population. Myopia is 
-

distances and blurry in the distance. The punctum 

and only divergent light rays give a clear image on 

are born myopic.

-

-

-
ters. It is combined with an increased anterior-posterior 

a result of which degenerative diseases occur.

Epidemiology
Myopia is currently becoming a worldwide epidem-
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Abstract. The current concepts for the risk factors for myopia state nowadays factors can 
-

der. The main question is not only what the risk factors are, but also how to reduce them in 
order to delay the myopia onset and progression. In that regard, some more important risk 

-
tion of myopia are: timing, brightness and UV light exposure in outdoor activities; duration 
and distance of near work (more than 2 hours per day, less than 20 cm), the type of elec-
tronic devices used, and breaks from near work; indoor illumination (over 250 lux, which 
is protective for myopia); age – pre-myops aged 6-8 years are at extreme risk of myopic 
complications. The complications of excessive myopia can be sight-threatening. With the 
aim of preventing them, a screening program was implemented in Bulgarian schools for a 
7-year-period (2018-2025). The results, as well as the new methods of myopia prevention, 
are discussed and outlined.
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5 billion people by 2050. It is estimated that over 
1 billion of them will develop myopia-related com-
plications. Although the current statistics show the 

the proportion in Asian countries will rise to  87% 

most common cause of severe vision loss world-

impact and importance.

Risk factors for the development and progression 
of myopia
Myopia is caused by the complex interaction between 
genetic and environmental factors.

Genetic factors

the development of myopia. It has been proven that 

child being short-sighted is 2 times higher than usual. 

Ethnic origin and education

are more prone to myopia development. The dis-
order is extremely common in Asia and Southeast 

is more common. It is clear that schools with numer-
ous study hours and intensive close work speed up 
myopia development.

Work at a near distance

 It is assumed that a longer time spent in close work 
than outdoors leads to a faster progression of myo-
pia. The main risk factor is prolonged close work at 

association between computer screen time and the 

The current concepts for myopia risk factors state 

-
tion of myopia. The question is not only what the risk 

order to delay myopia onset and progression. In view 

-

prevent myopia are:

 -

 Distance and duration of near work (less than 20 

 Indoor illumination – over 250 lux – is protective 

 Age – pre-myops at 6-8 years are at extreme risk 
of myopic complications.

AIM

The aim of the study is to outline the current con-
cepts of myopia risk factors in Bulgarian schools and 
analyze the importance of the risk factors for myopia 
progression.

MATERIALS AND METHODS

screened (280 boys and 710 girls). Three types of 
-

metropes and myopes. We performed our screen-

RESULTS

Risk factors for myopia in Bulgarian schools in the 
period 2020-2024.

The distribution of the studied children by sex and 
age is shown in Table 1.

Table 1. Distribution of the children according to sex and age

Character-
istics Sex N Mean 

age SD Min. 
age

Max. 
age

Boys 280

Girls 710

All 990

-
bers were identical.

The average age of the examined children was 7.24 

an equal number of children have emmetropia or 
-

mon refractive anomalies for this age. Myopia is less 

developing pathological myopia. Myopia prevailed in 
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-
spectively).

Although the majority of children had been examined 
by ophthalmologists before and had prescriptions for 

development and progression. We also found a large 
increase in the time spent in front of electronic de-
vices in recent years.

out that hours spent outdoors daily are most impor-
tant for preventing the development of myopia. Our 
results show a statistical relationship between the in-
dicator – time spent outdoors per day – and myopia. 
The relationship is inversely proportional. The more 

myopic children is (p = 0.013) (Table 3). Time spent 

of myopia.

The same is valid for weekend sports. The time spent 
playing sports on the weekend has a statistically sig-

more time spent playing such activities reduces the 
development and progression of the disease.

The alarming tendency of having more time in front 
of the computer instead of sports activities outdoors 
is a phenomenon seen in the post-COVID-19 pan-
demic period. The number of children spending time 

those spending eight or more hours in front of com-
puters has increased (Table 4). 

There is a general negative trend toward a decrease 
in outdoor activities in the weekend and everyday in 
the Bulgarian schools. More and more our children 

Table 2. Distribution of myopia among the children between 6 and 8 years of age

Indicator Group N Mean SD Min Max
300

Hypermetropes 320
220

Table 3.  
of myopia – Kruskal–Wallis test

Indicator Group N Mean Median SD Min Max p
300

Hypermetropes 320

370

Table 4. The time spent in front of the computer screens and computer games increases while that of sports activities  
in the weekend decreases

Indicator Group N Mean Median SD Min Max p

-
end

300

Hypermetropes 320

370

 Emmetropes 300

Hypermetropes 320
Myopes 370

300
Hypermetropes 320
Myopes 370

300
Hypermetropes 320

370
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write at a near distance. All that leads to a general 
increase in the line of myopia level in our schools. It 
is becoming not a plateau curve but a steep one in 
the last 5 years after the COVID-19 pandemic. There 
is a major trend of rise of myopic refraction in our 

-
fore. It is alarming and has to be addressed quickly.

A major part of our screening in Bulgarian schools 
considered classrooms illumination. Numerous au-

the illumination from 100 to 500 lux the axial elonga-
tion of the eyeball is stopped and thus it is protective 

we measured the indoor illumination with the help of 
a lux meter. The following results have been found: 
illumination from 100 to 110 lux is available in 40% of 

lux – in 20% of classrooms.

Although it is obligatory to provide illumination of 
-

classrooms were the classrooms of children in the 

absolutely forbidden. Only a very small proportion of 
classrooms in the Bulgarian schools (20%) have a 

lux.

-
ducted in the same classes in two consecutive years. 

the hyperopic children also retained their hyperopia 
-

peropia (Table 5). 

Table 5. The change of the refraction in one-year period in 
the same classes in two consecutive years

screening Progression N %

290
10

Hypermetropes
250
70
130
240

-

remained unchanged. This can be explained by the 
poor working habits of myopic children – more work 

lighting in classrooms.

-
-

the screening showed a reduced number of myopic 
children (Figure 1). The Mann–Whitney test for statisti-
cal dependence shows that the improvement in light-
ing statistically reduces the progression of myopia.

There is an inverse relationship between classroom 
illumination and myopic shift in children. The better the 

-

Fig. 1. 
myopes when classroom lighting is improved in the same 
school

-
-

-
-

-
gression and development.

Although all of the above-mentioned risk factors seem 

CONCLUSION

Current concepts of myopia risk factors bring us more 
questions than before: What are the factors that in-
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-
tors for prevention. We know now that everything 
in myopia is individual and complex. Risk factors 

-
-

myopia and modify it. We all agree that the highly 

 

 

 

 

 Inclination for more near work and less outdoor 
activity.

risk one by modifying the factors of the environment 
to more protective ones for myopia. It is now the time 
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