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SUMMARY

This study aimed to assess the prevalence of myopia in children and adolescents, focusing on patients
treated at a specialized public-private hospital in the western region of Parana, Brazil. This cross-
sectional, retrospective, and analytical study evaluated the medical records of patients between January
2020 and December 2022. The study included patients aged 5-18 years who were consulted at the study
site during the evaluation period. Among the patient population, 46% had myopia, with a predominance
of females (57.65%), adolescents (56.44%), and were residents of the city of Cascavel (33.42%). Significant
association between the year of diagnosis and age group (p<0.001) revealed an increase in diagnoses
in 2020 (COVID-19 outbreak), especially among females. The identification of risk factors, such as sex,
adolescents, and the year of diagnosis, highlights the need for preventive approaches and early and
specific intervention strategies. There is an urgent need for initiatives that promote outdoor activities and
preventive actions, especially during times of crisis, to reduce the prevalence of myopia and protect the
eye health of these populations in future.

RESUMO

O presente estudo aborda a prevaléncia de miopia em criancgas e adolescentes, com foco em pacientes
atendidos em um hospital especializado publico-privado da regidao Oeste do Parana. Avaliando
prontuarios de pacientes atendidos entre janeiro de 2020 e dezembro de 2022, este estudo transversal,
retrospectivo e analitico, abrangeu pacientes de 5 a 18 anos consultados no local de estudo no periodo
avaliado. Dos pacientes estudados, 46% apresentaram miopia, com predominancia em pacientes do sexo
feminino (57,65%), adolescentes (56,44%), e residentes do municipio Cascavel (33,42%). Uma associacao
significativa entre o ano do diagnéstico e a divisao etaria (p<0,001) destacou um aumento de diagndsticos
em 2020 (ano do inicio da pandemia da COVID-19), especialmente entre as pacientes do sexo feminino. A
identificacao de fatores de risco, como o sexo feminino, a adolescéncia e o ano de diagnéstico, destaca
a necessidade de abordagens preventivas e estratégias de intervencao precoces e especificas. Ressalta-
se a urgéncia de iniciativas que promovam atividades ao ar livre e acoes preventivas, especialmente
em periodos de crise, visando diminuir a prevaléncia da miopia e proteger a saude ocular futura dessas
populagoes.
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INTRODUCTION

Myopia is a condition in which the refractive po-
wer of the eye exceeds its axial length. It is catego-
rized into axial or refractive myopia. Axial myopia
occurs when the length of the eyeball exceeds the
refractive power, whereas refractive myopia occurs
when the refractive power exceeds the axial length
of the eye. In both conditions, the clinical symptom
is low-distance vision'.

High myopia, generally defined as occurrence of
—6.00 diopters or more, has a higher risk of compli-
cations that lead to significant and often irreversible
low vision, such as macular degeneration, retinal
detachment, cataracts, and open-angle glaucoma?.

Myopia is a pathology that has increased consi-
derably in a short time period. It is estimated that
by 2050, there will be 1.4 billion people with myopia
(22.9% of the world population) and 163 million peo-
ple with high myopia (2.7% of the world population)?.

A study conducted at a school in a city in the nor-
theast regions of the country showed a prevalence of
20.4% myopia in patients with an average age of 10.6
years*. However, there is a lack of studies showing the
prevalence of myopia in other regions of the country.

According to a study conducted in Finland with
240 children who had difficulty seeing distant things
and were followed up for 22 years showed that 32% of
patients who were diagnosed between 8.8-12..8 years
developed high myopia in adulthood®; hence, it is im-
portant to assess the onset of myopia.

Some risk factors well-established for the develop-
ment or worsening of myopia include less time spent
outdoors, and greatly engaging in activities that requi-
re close-up vision, such as excessive use of screens®.
According to a previous study, the anthropometric
indices such as older age, heavier weight, taller hei-
ght, and higher body mass index were observed to be
the risk factors for myopia. This study also evaluated
low levels of vitamin D as a determinant of myopia,
however, no relationship with this factor was noted’.

Another study revealed that female gender, ado-
lescence, and parents with visual impairment are the
risk factors for myopia®. However, male gender and
the use of screens are associated with higher rates of
myopia in children’.

The aim of this study was to analyze the charac-
teristics of the child and adolescent population trea-
ted at a specialized hospital, determine the prevalence
of myopia among them, and determine possible risk
factors for this pathology.

METHODS

This is a cross-sectional, retrospective, and
analytical study conducted between January 2020
and December 2022, based on the analysis of me-
dical records at a public-private ophthalmic hospital
in the west of Parand. The study was approved by
the ethics committee under approval opinion number
6.271.777/2023.

Patients aged 5-18 years who had consulted an
ophthalmologist for symptoms related to vision or
routine consultation with myopia reported in their
medical records were included. Refractometric evalu-
ations with and without pupil dilation were perfor-
med by an ophthalmologist or ophthalmology resi-
dent.

In the database analyzed, children were defined
as patients aged 5-12 years, whereas adolescents were
defined as those aged 13-18 years, who had ophthal-
mological consultations during the study period. Pa-
tients checked outside the proposed period span, tho-
se less than 5 years or more than 18 years of age, and
those with return visits were excluded.

Data was collected by a retrospective analysis of
electronic medical records using an automatic tool for
extracting textual databases in the R environment!'.
For this purpose, various functions from the “tidyver-
se” package were used'" Functions from the “dplyr”
package were used to manipulate the database'>. The
“striprtf” package was used to extract the texts from
the patient records'®. Figure 1 shows the flowchart of
patient selection based on the inclusion and exclu-
sion criteria.

For statistical analyses, we first conducted a des-
criptive analysis of the data, with estimates of the
mean and standard deviation of age, simple and re-
lative frequencies and 95% confidence intervals (CI)
of the variables: municipality of origin, sex, age group
according to the Instituto Brasileiro de Geografia e
Estatistica (IBGE) (5-9, 10-14, and 15-18 years), age
group according to the WHO division into children
and adolescents (children 5-12 years and adolescents
13-18 years), and year of consultation (2020, 2021,
and 2022). Chi-square test was used to verify the as-
sociation between these variables and the occurrence
of myopia. Bar graphs, line graphs, and stacked bar
graphs were created for better visual representation
of the data. All analyses were performed using the R
4.1.0 environment!©.
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Figure 1. Flowchart of patient selection performed by automatic
evaluation of electronic medical records of children and adolescents
treated at an ophthalmic hospital in western Parana between 2020
and 2022.

RESULTS

A total of 4,123 patients were analyzed. The ove-
rall prevalence of myopia among patients aged 5-18
years during the evaluation period was 45.96% (95%
CI, 44.44-47.49). Most patients were from Cascavel,
Parand (33.39%), and the average age was 12.2 + 3.9
years. Of the patients assessed, 57.65% were female
and 56.44% were adolescents (Table 1).

Table 2 presents the factors associated with myo-
pia. Among the female patients, 47.3% had myopia,
whereas 44.11% of male patients had myopia. Re-
garding sex, females were 1.14 times more likely to
have myopia than males (p=0.042) in all age groups
evaluated, which showed a significant association of
myopia and sex.

Among patients aged 5-9 years, 33.83% had
myopia, the lowest rate among the three age groups

evaluated. There was a significant association between
age groups (p<0.001), with patients aged 10-14 years
being 1.74 times more likely to have myopia, and
those aged 15-18 being 2.38 times more likely to
have myopia, compared to patients aged 5-9 years
(Table 2).

Comparing children and adolescents, 36.33% of
children had myopia, while 53.39% of adolescents
had myopia, making them 2.01 times more likely to
have myopia than children (p<0.001) (Table 2).

Figure 2 shows the prevalence of myopia in chil-
dren, adolescents, and both groups together, for each
year of the study. For both groups together, 2020 was
the year with the highest rate of myopia diagnosis at
the first appointment, with 71.2% of the total corres-
ponding to adolescents.

Figure 3 shows the data regarding age, year of
diagnosis and, sex of the participants. In 2020, 54%
of female children and 52.2% of male children had
myopia.

Significant results were obtained when comparing
the age range of patients in all the years studied, reve-
aling that adolescent patients are more likely to have
myopia than children (Table 3). In this 3-year analy-
sis, the likelihood of presenting with myopia did not
change between males and females, with the preva-
lence of myopia remaining higher in females during
the entire study period.

DISCUSSION

The study provides data about the prevalence of
myopia from 2020 to 2022, and the most affected age
group among the study population. The results show
that in 2020, the year of the SARS COV-2 pandemic,
highest prevalence of myopia in the study population
was observed. One of the measures adopted to pre-
vent the spread of COVID-19 was social reclusion,
with the result that schools were closed and distance
learning became the norm, through the use of cell
phones and computers. In 2020, Brazilian schools
remained closed for an average of 279 days'*. This
period coincides with the high prevalence rate of
myopia, demonstrating a possible direct relationship
between the lockdown, when people had to stay at
home, and the increase in the number of myopic pa-
tients. Studies have shown that high screen time and
low outdoor activity time are important factors resul-
ting in the development of myopia!>!®. There is also
evidence that longer exposure to sunlight can prevent
axial elongation of the eye!’.
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Table 1. Profile of the sample of children and adolescents attended at an ophthalmological hospital in western Parana between 2020 and 2022.

. ClI (95%)
Variable N %
Lower Upper
Has myopia? Yes 1895 45,96 44,44 47,49
No 2228 54,04 92,51 55,56
Municipalities of origin Cascavel 1377 33,39 31,96 34,86
[state of Parand) Quedas do Iguagu 207 5,02 4,39 573
Cafelandia 149 3,61 3,09 4,23
Vera Cruz do Oeste 141 3,42 2,91 4,02
Céu Azul 130 3,15 2,66 3,73
Capitao Le6nidas Marques 125 3,03 2,55 3,6
Mamboré 122 2,96 2,48 3,52
Guaraniacu 119 2,89 2,42 3,44
Boa Vista da Aparecida 117 2,84 2,37 3,39
Ibema 96 2,33 1,91 2,84
Other 1540 62,65 35,88 38,85
Gender Female 2382 57,77 56,26 59,27
Male 1741 42,23 40,73 43,74
Age range (IBGE age division) 5 to 9 year old 1213 29,42 28,05 30,83
10 to 14 years old 1451 35,19 33,75 36,66
15 to 18 years old 1459 35,39 33,94 36,86
Age group (WHO age division) Adolescent (13-18 years old) 2327 56,44 54,92 57,95
Child (5-12 years old) 1796 43,56 42,05 45,08

N = Number of observations; % = Relative frequency; Cl (95%) = 95% Confidence Interval of the relative frequency; Lower = Lower limit; Upper = Upper limit.

Table 2. Prevalence of myopia associated with sex, age group, and years of education in children and adolescents attended at an ophthalmological

hospital in western Parana between 2020 and 2022.

With myopia

Without myopia

Variable OR Cl (95%) p-value*
N row % N row %
Gender Male 973 55,9 768 44,1 Ref -
Female 1255 52,7 1127 47,3 1,14 1,00-1,29 0,042
Age range 5 to 9 year old 802 66,1 411 33,9 Ref -
(IBGE age division) 10 to 14 years old 768 52,9 683 47,1 1,73 1,48-2,03 <0,001
15 to 18 years old 658 45,1 801 54,9 2,37 2,03-2,78 <0,001
Age group Adolescent (13-18 years old) 1144 63,7 652 36,3 Ref
(WHO age division Child (5-12 years old) 1084 46,6 1243 53,4 2,01 1,77-2,28 <0,001
Year 2020 361 35,9 645 64,1 Ref -
2021 851 55,5 681 44,4 0,45 0,38-0,53 <0,001
2022 1016 64,1 569 35,9 0,31 0,27-0,37 <0,001

*Chi-square test; N = absolute frequency; row% = row relative frequency (summing to 100% across analyzed associated factors); OR = odds ratio; Cl (95%) = 95% confidence interval for

the odds ratio; Ref = reference category for odds ratio calculation.

Regarding sex, female gender is a risk factor for
developing myopia, which is also reported by other
studies!'>8,

When comparing the patients by age group,
higher occurrence of myopia was found in adolescent
patients, with other studies reporting a prevalence
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of myopia of up to 90% among adolescents'. This
higher occurrence of myopia in adolescents may be a
result of the use of electronic devices in childhood?*-?
and/or late diagnosis of existing developed myopia,
which increased the risk of complications of high
myopia, such as severe irreversible visual impair-
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Figure 2. Prevalence of myopia by year of treatment among children and adolescents according to the
year they were treated at an eye hospital in western Parana between 2020 and 2022.
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Figure 3. Prevalence of myopia by sex among children and adolescents treated at an eye hospital in

western Parana between 2020 and 2022.

ment?. Therefore, myopia in children increases the
prevalence of myopic adolescents, and the likelihood
of developing high myopia, due to the longer time it
takes to increase the anteroposterior length of the
eyeball. Alternatively, earlier the myopia occurrence,
higher will be its prevalence®®.

Given the high prevalence of myopia observed in
our study population, it is important to consider the
impact of myopia and its complications on health
systems, especially in terms of the costs of diagnosis,
correction, and treatment. Studies conducted in the
United States indicate that the annual cost of myopia

eOftalmo. 2024;10(2):59-66.
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Table 3. Prevalence of myopia associated with sex, age group, and years of education in children and adolescents attended at an ophthalmological

hospital in western Parana between 2020 and 2022.

) With myopia Without myopia
Variables OR Cl1 95% p-value*
N row % N row %
2020 Child 185 46,84 210 53,16 Ref
Adolescent 176 28,81 435 71,19 2,18 1,67 - 2,84 <0,001
Male 154 37,56 256 62,44 Ref
Female 207 34,73 389 65,27 1,13 0,87 - 1,47 0,358
2021 Child 423 66,30 215 33,70 Ref
Adolescent 428 47,87 466 52,13 2,14 1,74 - 2,64 <0,001
Male 368 56,53 283 43,47 Ref
Female 483 54,82 398 45,18 1,07 0,87 -1,31 0,507
2022 Child 536 70,25 227 29,75 Ref
Adolescent 480 58,39 342 41,61 1,68 1,37 - 2,07 <0,001
Male 451 66,32 229 33,68 Ref
Female 565 62,43 340 37,57 1,18 0,96 - 1,46 0,110

* Chi-square test; N = absolute frequency; row % = row relative frequency (summing to 100% across analyzed associated factors); OR = odds ratio; Cl (95%) = 95% confidence interval for

the odds ratio; Ref = reference category for odds ratio calculation.

treatment and diagnosis in people aged 12-54 years is
more than $2 billion (taking into account direct and
indirect medical costs, and losses in productivity)**2°.
This demonstrates the need for promotion and pre-
vention strategies and actions to improve eye health
in children and adolescents.

In this study, data were collected from electronic
medical records by searching key words and numbers,
and that not all ophthalmological examinations were
performed by the same professional. These factors
may represent an important study limitation, given
that medical records have not been standardized.
Another limitation of this study is that it did not stra-
tify the degree of myopia presented by the patients;
therefore, it was not possible to analyze the severity
of pathology in the affected population.

To conclude, this study revealed a significant pre-
valence of myopia in children and adolescents in a
specific population in the west of Parand. The asso-
ciation between the year of diagnosis, with a nota-
ble increase in 2020, suggests the influence of envi-
ronmental factors, possibly related to the lockdown
imposed during the SARSCOV-2 pandemic. In addi-
tion, the study found that females were more likely to
develop myopia than males. Comparing age groups,
adolescents had a higher prevalence of the disease.
The identification of risk factors, such as female sex,
adolescence, and the year of diagnosis, highlights the
need for preventive approaches and early intervention
strategies aimed at this population. There is an ur-
gent need for initiatives that promote outdoor activi-

ties and preventive actions, especially during times of
crisis, to reduce the prevalence of myopia and protect
the future eye health of these populations.
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