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Streszczenie

Wstep: W badaniach postanowiono odpowiedziec¢
na pytanie czy dluzszy czas poswigcany na czytanie i pisa-
nie prowadzi do czgstszego wystepowania krotkowzrocz-
nosci.

Materiatl i metody: Przebadano 70 oséb (140 oczu) —
17 mezezyzn 1 53 kobiety w wieku 18-29 lat (Srednia 22,5 £2,8).
U wszystkich badanych oséb przeprowadzono ankiete
uwzgledniajaca $redni czas w ciggu doby poswigcany
na czytanie lub pisanie oraz badanie okulistyczne: ostros¢
wzroku, badanie przedniego odcinka i dna oka, badanie
keratometryczne, autorefraktometryczne, dtugosci osio-
wej gatki ocznej (za pomoca IOL Master). Wyniki wad
refrakeji wyrazano w formie ekwiwalentu sferycznego (SE).
Przyjeto, ze w przypadku nadwzrocznosci SE jest wigkszy
od +0,5 Dsph, w normowzroczno$ci SE jest wiekszy od —0,5
1 mniejszy od +0,5 Dsph. Uznano, ze krotkowzrocznosé
wystepuje wowczas, gdy SE badanego oka jest mniejszy
0od —0,5 Dsph. W przypadkach krétkowzrocznosci wysokiej
SE jest mniejszy od —8, krotkowzrocznos$ci $redniej miesci
si¢ w granicach —8 do —4, krotkowzrocznosci niskiej jest
mniejszy od —0,5, a wigkszy od —4 Dsph. Wyniki badan
wprowadzono do elektronicznej bazy danych za pomoca
programu Excel, a nast¢gpnie poddano analizie statystycz-
nej przy uzyciu programu Statistica 10. Przyjeto poziom
istotnos$ci p < 0,05.

Wyniki: Stwierdzono, ze osoby z krotkowzrocznos$cig
niska po$wigcaly na czytanie i pisanie istotnie wigcej czasu
niz osoby normowzroczne (5,8 +2,4 vs 4,1 £2,4 godz./dzien,

p = 0,003). Nie zaobserwowano zalezno$ci pomig¢dzy czy-
taniem 1 pisaniem a krétkowzroczno$cig Srednig, wysoka
i nadwzrocznoscig (p > 0,05).

Wniosek: Praca wzrokowa do blizy prowadzi do czgst-
szego wystepowania krotkowzrocznosci niskie;.

Hasta: czytanie — pisanie — krotkowzrocznos¢.

Summary

Purpose: In this study we decided to answer the ques-
tion of whether spending more time on reading and writing
leads to higher prevalence of myopia.

Material and methods: A total of 70 people (140 eyes) —
17 men and 53 women aged 18-29 years (mean 22.5 +2.8)
were examined. A questionnaire concerning the amount
of time spent each day on reading and writing, as well
as ophthalmic examination involving: visual acuity, ante-
rior segment and fundus examination, keratometry, auto-
-refractometry and axial length of the eyeball measurement
(using IOL Master) were carried out in all participants. The
refractive errors were described as spherical equivalents (SE).
Hyperopia was defined to be SE higher than +0.5 Dsph, and
emmetropia to be higher than —0.5 and lower than +0.5 Dsph.
Myopia was defined to be with a SE lower than —0.5 Dsph.
High myopia was defined as SE lower than —8, medium
myopia in the range between —8 and —4, and low myopia
lower than —0.5 and higher than —4 Dsph. The obtained
results were typed into an Excel spreadsheet and analyzed
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statistically using Statistica 10 software. P values of < 0.05
were considered statistically significant.

Results: It was found that people with low myopia spent
statistically more time on reading and writing than partici-
pants in the emmetropic group (5.8 +2.4 vs 4.1 £2.4 h/day,
p =0.003). A relationship between reading and writing and
medium and high myopia and hyperopia was not observed
(p > 0.05).

Conclusion: Near visual work leads to higher preva-
lence of low myopia.

Key words: reading — writing — myopia.

Introduction

Myopia is a serious health problem throughout the world.
Unfortunately, the prevalence of this refractive error is con-
stantly rising.

Over the past 50 years the incidence of myopia has
increased significantly. At present, 1.6 billion people through-
out the world have myopia. In the USA and in Western Europe
this refractive error affects 25% of people over the age of 40
years. It is believed that 2.5 billion people (V5 of the world
population) will have myopia in the year 2020 [1, 2, 3, 4, 5].

Despite myopia being such a serious health problem for
modern society, no effective method of treatment has been
developed. Only a few methods of management in people
with myopia have been devised [1].

Currently, most researchers accept that the rising inci-
dence of myopia can be attributed to intensive near work,
especially reading and writing [1, 3, 5, 6, 7, 8, 9, 10]. How-
ever, some question this finding [11, 12, 13].

Therefore, in this study we decided to answer the ques-
tion of whether spending more time on reading and writing
leads to higher prevalence of myopia.

Material and methods

A total of 70 people (140 eyes) — 17 men and 53 women
aged 18-29 years (mean 22.5 £2.8) were examined. A ques-
tionnaire concerning the amount of time spent each day
on reading and writing, as well as ophthalmic examina-
tion involving: visual acuity, anterior segment and fundus
examination, keratometry, auto-refractometry and axial
length of the eyeball measurement (using IOL Master) were
carried out in all participants. The refractive errors were
described as spherical equivalents (SE). Hyperopia was
defined to be SE higher than +0.5 Dsph and emmetropia
to be higher than —0.5 and lower than +0.5 Dsph. Myopia
was defined to be with a SE lower than —0.5 Dsph. High
myopia was defined as SE lower than —8, medium myopia
in the range between —8 and —4, and low myopia lower than
—0.5 and higher than —4 Dsph. The obtained results were
typed into an Excel spreadsheet and analyzed statistically

using Statistica 10 software. The Mann—Whitney test was
used to compare time of reading and writing between groups.
P values of < 0.05 were considered statistically significant.

Results

In the performed investigations it was found that peo-
ple with low myopia spent statistically more time on read-
ing and writing than participants in the emmetropic group
(5.8 £2.4 vs 4.1 £2.4 h/day, p = 0.003).

A relationship between reading and writing and other
refractive errors was not observed when subjects with these
refractive errors were compared to the emmetropic group.
In the case of hyperopia it was 5.3 £2.2 h/day (p = 0.096),
medium myopia 4.9 £2.6 h/day (p = 0.257), high myopia
4.1 £2.5 h/day (p = 0.714) — table 1.

Table 1. Dependence between reading, writing and refraction of the eye

Refraction Time of reading and writing (h/day)
of the eye mean SD p*
Hyperopia 18 53 2.2 0.096
Emmetropia 34 4.1 24 -
low 60 5.8 24 0.003
Myopia medium 19 4.9 2.6 0.257
high 9 4.1 2.5 0.714

* Mann—Whitney test for comparison with emmetropic group

Discussion

The incidence of myopia depends on genetic and envi-
ronmental factors. Beyond doubt the most important envi-
ronmental factor leading to the development of myopia is
visual near work such as: reading, writing, and working
on a computer. It is believed that during intensive near work
the image viewed is focused slightly posterior to the retina,
which may induce accommodative spasm, deformation of
the image on the retina, and an increase of the axial length
of the eyeball [1, 3, 4, 14].

Recently, it has been shown that eyelid pressure on the
cornea during reading or visual work on a computer may lead
to the development of corneal aberrations. These changes
occur more often in myopic eyes than in emmetropic eyes.
It has been observed that reading or working on a computer
leads to different topographical locations of these corneal
aberrations. Reading compared to visual work on a compu-
ter tends to induce more corneal aberrations. It is believed
that corneal aberrations which develop as a result of read-
ing or visual work on a computer may play an important
role in the development of myopia [1].

In numerous publications it has been shown that the
worldwide occurrence of myopia has no racial predilection.
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Table 2. Dependence between reading, writing and myopia

Dependence
Age between
Authors Country ( eirs) n reading,
Y writing and
myopia
Wong et al, 1993 [10] 1°"8 15-39 408 +
g v Kong
Kinge et al.,, 2000 [7] Norway  20-25 224 +
Saw et al., 2001 [9] Singapore 18-23 429 +
Mutti et al., 2002 [8]  USA 13-14 366 +
Loman et al., 2002 [12] USA 21-45 177 -
Saw et al., 2006 [13] Singapore 79 994 -
Jones et al., 2007 [11] USA 7-14 514 -
Czepita et al., 2010 [6] Poland 6-18 5865 +

Czepita et al. [6], Kinge et al. [7], Mutti et al. [8], Saw et al. [9]
and Wong et al. [10] have all concluded the existence of
a relationship between reading and writing and myopia.
However, Jones et al. [11], Loman et al. [12] and Saw et al.
[13] did not observe such a relationship. This was most likely
caused by differences in the intensity of visual near work and
the different age of the examined population — table 2.

In our investigations it was found that people with low
myopia spent statistically more time on reading and writ-
ing than participants in the emmetropic group. This sug-
gests that reading and writing leads to the development of
myopia. This is consistent with the results of most studies
[1,3,4,5,6,7,8,9, 10].

A relationship between reading and writing and medium
and high myopia was not observed. This was most likely
caused by the fact that medium and high myopia are geneti-
cally determined, while the development of low myopia
depends on environmental factors such as reading, writing,
and working on a computer [1, 3, 4, 14].

10.

11.

12.

13.

Conclusion

Near visual work leads to higher prevalence of low myopia.
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