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MYOPIA - RISK FACTORS, PREVALENCE IN BULGARIAN
SCHOOLS, AND PREVENTION
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Abstract. Myopia is a type of clinical refraction, a form of spherical refractive anomaly in
which the eye has a relatively stronger refractive power for the corresponding length of
the anteroposterior axis. The focus of this optical system is far in front of the retina. Myo-
pia can be congenital or manifest later, most often at school age. It can be stationary or
progressive. Progresive myopia is sight-threatening. The article discusses results from a
screening program for myopia progression in Bulgarian schools between 2018-2023. The
risk factors for myopia development have been outlined, and the ways of prophylaxis have
been pointed out.
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INTRODUCTION

yopia is a clinical refraction, a form of spheri-
M cal refractive error in which the eye refractive

power does not correspond to the length of
the anterior-posterior axis. The focus of this optical sys-
tem is located in front of the retina [1]. Therefore, the
image of a dot is not a dot but a big spot on the retina.
Only divergent rays from nearby objects give a clear im-
age of the retina. The term short-sightedness is related
to this. It is an optical system that can focus clearly only
divergent rays on the retina. The main characteristics of
the myopic eye can be summarized as follows:

— parallel rays intersect in the vitreous in front of the
retina.

— the image of a dot is a spot on the retina [1, 2].

— divergent rays are refracted in such a way as to
form a clear image on the retina.

— PR is located at a closer distance of 5 m.

Myopia can be axial when the anterior-posterior axis
of the eye is larger; refractive, when the refractive
power is stronger; combinational, when the length of
the eye and the refraction are within the norm, but are
combined so that the images do not fall on the retina,
and mixed when both the axis of the eye is longer,
and the refractive power is stronger. The far point of
clear vision is located at a distance of less than 5 m
[15]. Thus, with myopia of 1 diopter, it is located at 1
m in front of the eye.

According to the severity of the refractive anom-
aly, myopia is classified as weak, medium and
strong. Itis weak up to -3.0 diopters, medium from
-3.0 to -6.0 and strong (high) myopia above -6.0
diopters [7].

Myopia can be congenital or appear later in life, most
often at school age. It can be stationary or progres-
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sive. In stationary myopia, diopters usually do not
change significantly after puberty [9]. In progressive
myopia, the refraction rapidly increases and reaches
-10, -20 diopters. It is combined with an increased
anterior-posterior diameter of the eye and thinning of
the retina and sclera, resulting in degenerative dis-
eases.

Epidemiology

Myopia, which years ago was considered to be a sim-
ple variation of clinical refraction, is currently becom-
ing a worldwide epidemic, with numerous serious
complications for vision [1, 2, 10]. In recent years, the
number of people with myopia has been constantly
increasing (Fig. 1).

Myopia is on the rise worldwide. It is expected that by
2050, half of the world’s population — 5 billion people
- will be myopic, and about 1 billion of them will de-
velop myopia-related complications. If myopia is cur-
rently 27% worldwide, it is expected that in the next
decade, its frequency in Asian countries will reach
87% [11, 14]. It is believed in the near future, exces-
sive myopia will be the leading cause of irreversible
blindness worldwide. This makes it a problem of
great social importance.

Risk factors for the development and progres-
sion of myopia

Myopia is caused by the complex interaction be-
tween genetic and environmental factors. Genetic
factors, although repeatedly discussed and con-
tested, remain to this day a major risk factor for the
development of myopia. It has been proven that
if one of the parents is short-sighted, the risk of

the child being short-sighted is 3 times higher than
usual. With 2 myopic parents, the risk is 6 times
higher than normal (3.8). It turns out that the chil-
dren of myopic parents are more prone to the pro-
gression of myopia. Environmental factors are also
of particular importance. Among them, ethnicity is
important.

Ethnic origin

It turns out that the greatest frequency of myopia is
observed in Asia and Southeast Asia. Myopia pre-
vails in countries where education and academic
achievement are particularly important. Moreover,
the overloaded curricula, requiring many hours of
close work, lead to a rapid progression of myopia
4,12, 13].

Of particular importance as a risk factor is the ratio of
time spent in front of the computer screen and time
outside [5].

Education

Education plays an important role in the onset and
progression of myopia. A recent international study
reported that each additional year of schooling was
associated with -0.50 D higher myopia [5].

The protective effect of time spent outside is due to
many factors, the most important of which are:

— prolonged exposure to sunlight;

exposure to light from the short wavelength spec-
trum (360-400 nm);

— ultraviolet light;

the increase in the levels of vitamin D in the body.
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Fig. 1. The number of myopes in the world is constantly increasing, and their number is expected to reach 50% of all re-

fractive anomalies by 2050
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All this reduces the stimuli for the growth of the length
of the eyeball and the progression of myopia.

Work nearby

It turns out that a longer time spent in close work than
outside leads to a faster progression of myopia. The
main risk factor is prolonged close work at a distance
of less than f < 20 cm. There is a significant asso-
ciation between computer screen time and myopia
progression [3].

The aim of the present screening study is to inves-
tigate the influence of different risk factors on the
occurrence and progression of myopia in Bulgarian
schools (2018-2022).

MATERIALS AND METHODS

From 2018 to 2022, 1401 children were screened, of
which 236 with myopia (SE < -0.75 and decimal VA <
0.8). They were divided into three types of schools —
those living in a small town, language schools in So-
fia and sports schools. The potential risk for myopia
development has been evaluated with special ques-
tion charts with information about sport activities,
time outdoors, time in front of the screen etc.

The percentage distribution of myopia in the 3 types
of schools can be shown as follows (Table 1).

Table 1. Distribution of myops in different type of schools.

Small town schools 8.36% myopes
Language schools in the capital 31.38% myopes
Sport schools 8.84 % myopes

Quite expected, the schools with the highest educa-
tional requirements for children are also those with
the highest percentage of myopic children.

There was no big difference in the percentage of
myopes in the different age groups: 6-10 (19.93%)
and 11-15 (14.22% myopes). Myopia was slightly
more common in girls compared to boys — 20.21% to
13.86%, respectively.

The conducted polls showed that nearly 68% of the
children had already been examined by an oph-
thalmologist, but despite this, only 27.5% wore the
prescribed glasses. This is an alarming statistic and
a serious risk factor for the progression of myopia.
Survey data also show an alarming increase in time
spent in front of electronic devices.

It turns out that this particular risk factor has under-
gone the greatest negative change in recent years and
under the influence of the COVID-19 pandemic. This
is also clearly visible in the following graphs (Fig. 2).

Unfortunately, in the last 5 years, the percentage of
Bulgarian school-aged children who play sports ev-
ery day has decreased, and the number of those
who spend more than 4 hours a day on the computer
screen has increased (Fig. 2). This certainly affects
the number of myopes in Bulgarian schools. It is no
coincidence that statistically speaking, until 2020, we
have a plateau in terms of the increase in the number
of myopes, while from 2020 and the following years,
the number of myopes begins, albeit smoothly, to in-
crease (Fig. 3).

A major focus in our screening studies in Bulgarian
schools was the lighting of the classrooms. A number
of Chinese studies prove that increasing the illumina-

Fig. 2. Change in the percentage of school children having sport activities every day versus the percentage of those

having screen activities more than 4 hours
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Fig. 3. Increase of the number of myops through out the years

tion from 100 to 500 lux has a protective effect on the
axial elongation of the eyeball. Examining the illumi-
nance of the classrooms with a lux meter, we found
the following illuminance distribution (Table 2).

Table 2. lllumination in the classrooms of Bulgarian
schools

[llumination from 100 to 110 lux 40% of the classrooms

lllumination from 200 t0220 lux 40% of classrooms

[llumination from 300- 350 lux 20% of classrooms

A very small percentage of classrooms in Bulgarian
schools have a level of lighting that has a protective
effect on myopia development.

Ambient lighting and the progression of myopia are
inversely related. The less lux illumination the class-
room lighting is, the greater the number of myopic
children and vice versa.

Fig. 4. Number of myops according to illumination in the
Bulgarian schools

DISSCUSION

Our studies show that out of the 1401 school-aged
children studied

e 40% of myopes progressed by ~0.50 D.

e > 6 hours daily reading/writing increas-
es the risk of progression. The number of
myopes increased after the COVID pan-
demic — 10%.

e > 2 hours a day spent outside (sports)
has a protective effect,

e 7 hours/week of screen time = 2 x myo-
pia risk
e Reduced ambient light below 220 lux is

a serious risk factor for myopia develop-
ment.

LED I lights are harmful to children’s eyes because
they increase the progression of myopia and can
cause photo trauma to the photoreceptors [9].

Myopia prevention

The reduction of the progression of myopia, as well
as the number of myopes in the world is a very im-
portant cause contributing to the reduction of patients
with glaucoma and myopic maculopathy in the world.
The prevention of myopia is a complex process in-
volving many different components. Prevention of ex-
cessive myopia involves many factors, from lifestyle
changes through various multifocal lenses and glass-
es to refractive surgery, orthokeratology, and the use
of low-dose atropine.

The main recommendations for the prevention of
myopia are:

1. At least 90 minutes outdoors daily, active sports
60 minutes.

2. 20:20 rule — every 20 minutes, rest for
20 seconds.

3. When reading and writing, always at
elbow distance from the book.

4. No more than 2 hours in front of elec-
tronic devices per day after school.

A lifestyle change has a positive effect
on the development of myopia. Each
additional hour of outdoor activity has
been shown to reduce the risk of myo-
pia by 2% [8, 12]. The protective effect
of outdoor activities is related to the
sunlight-mediated release of dopamine
in the body, which is thought to reduce
eyeball growth.

CONCLUSION

Until a few years ago, myopes were 27% of people
on earth, but by 2050, in some countries of the world,
they will become 85% [12]. That’'s why we need to act
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now because, with myopia, prevention is much more
important than treating late complications.

Disclosure summary: The author has nothing to disclose.
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