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Abstract:

Porpose: Knowing the prevalence of myopia at school age is essential to implement
preventive measures and appropriate interventions, ensure access to vision care,
promote a healthier educational environment and improve academic performance. The
purpose of this study was to determine the prevalence of myopia and its associated
sociodemographic risk factors, as well as to estimate the coverage of myopia

correction among adolescents in centre of Portugal.

Methods: This cross-sectional study evaluated 1115 adolescents from the 5™ to the 9™
year of school, with an average of 12.9 years (SD=1.5) ranging from 10.0 to 18.0
years, of whom 51% were boys and 49% were girls. Optometric evaluations were
carried out in a school environment and consisted of the evaluation of distance visual
acuity, assessed using a logarithmic visual acuity chart (ETDRS charts 1 and 2) at 4
meters, and measured by refractive error with a pediatric autorefractometer (Plusoptix),
by non-cycloplegic. Myopia was defined as spherical equivalent (SE < -0.50 diopter
(D)) and uncorrected visual acuity (UVA =< 95VAR). Adjusted logistic regression

analysis was applied to investigate risk factors.

Results: We found a myopia rate of 21.5% and 1.4% for high myopia. Higher school
level and attendance at urban schools were associated with myopia, but no association
was found with age or sex. Only 34.6% of myopic adolescents uses the best optical

correction and 26.4% do not use any type of optical correction.

Conclusions: Data on the prevalence of refractive problems in Portugal are scarce
and heterogeneous. This study, although regional, provides a valuable contribution with
a clear and reproducible methodology, following international guidelines and filling gaps
in the existing literature. The results show that the rate of myopia in this age group is
similar to reports from other European studies. The high rate of adolescents with
uncorrected or under-corrected myopia in Portugal is a problem that deserves

attention.

Keywords: Adolescence, myopia, myopia correction coverage, urban-suburban

disparity
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Resumo

7

Objetivo: Conhecer a prevaléncia da miopia em idade escolar € essencial para
implementar medidas preventivas e intervencdes adequadas, garantir o acesso aos
cuidados oftalmolégicos, promover um ambiente educacional mais inclusivo e
saudavel e melhorar o desempenho académico. O objetivo deste estudo foi determinar
a prevaléncia da miopia e os fatores de risco sociodemograficos associados, bem
como estimar a cobertura da correcdo da miopia entre adolescentes numa regido do

centro de Portugal.

Métodos: Este estudo transversal avaliou 1115 adolescentes do 5° ao 9° ano de
escolaridade, com média de 12,9 anos (DP=1,5) variando de 10,0 a 18,0 anos, dos
quas 51% eram meninos e 49% eram meninas. As avaliagbes optométricas foram
realizadas em ambiente escolar e consistiram na avaliacdo da acuidade visual de
longe, avaliada por meio de cartas de acuidade visual em escala logaritmica (tabelas
ETDRS 1 e 2) a 4 metros, e na medida do erro refrativo com um autorefratbmetro
pediatrico (Plusoptix), sem cicloplégico. A miopia foi definida como o equivalente
esférico (ES) < -0,50 dioptria (D) e a acuidade visual ndo corrigida (AVnC < 95VAR). A

analise de regressao logistica ajustada foi aplicada para investigar fatores de risco.

Resultados: Encontramos uma taxa de miopia de 21,5% e 1,4% para alta miopia. O
nivel escolar mais alto e a frequéncia de escolas urbanas foram fatores associados a
miopia, mas nenhuma associacdo foi encontrada com a idade ou 0 sexo. Apenas
34,6% dos adolescentes miopes usavam a melhor correcdo Optica e 26,4% n&o

usavam nenhum tipo de correcao refrativa.

Conclusbes: Dados sobre a prevaléncia de problemas refrativos em Portugal sdo
escassos e heterogéneos. Este estudo, embora regional, fornece uma contribuicao
valiosa com uma metodologia clara e reprodutivel, seguindo diretrizes internacionais e
preenchendo lacunas na literatura existente. Os resultados mostram que a taxa de
miopia nesta faixa etaria € semelhante aos relatos de outros estudos europeus. A
elevada taxa de adolescentes com miopia ndo corrigida ou subcorrigida em Portugal €

um problema que merece atencao.

Palavras-chave: Adolescéncia, miopia, cobertura da correcdo da miopia, disparidade

urbano-suburbano
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1. Introduction

Vision is one of the most important human senses and serves as a crucial means of
communication. Without vision, activities such as learning to walk, reading, and
participating in school and work would be significantly more challenging [1]. Healthy
vision is essential for facing the challenges of daily life, enabling us to walk safely,
appreciate the beauty of the world around us, and perform everyday tasks efficiently
and confidently. However, certain genetic and environmental conditions can lead to
visual dysfunctions, making eye health a critical concern throughout the life cycle. This

underscores the need for adequate care and regular monitoring [2].

The World Health Organization (WHO) estimates that at least 2.2 billion people
worldwide have visual impairment or blindness, with at least one billion cases that
could have been prevented or have not yet been treated [1]. Globally, uncorrected
refractive errors and untreated cataracts are the leading causes of visual impairment.
While uncorrected refractive errors can often be corrected with appropriate glasses,
cataracts can typically be treated with surgery [3].

Refractive errors are the most common ocular conditions from childhood through old
age, with myopia being the most prevalent refractive error among children,
adolescents, and young adults [2]. This condition is becoming increasingly widespread,
with a significant rise observed globally in recent decades. In some parts of Asia, the
prevalence of myopia in young adults has risen from 20-30% in the mid-20th century to
80-90% today [4]. The number of cases of visual dysfunction due to myopia is
expected to continue rising, as evidence shows increasing prevalence rates among

younger populations, largely exacerbated by lifestyle-related risk factors [1].






2. Theoretical framework

Definition of myopia

Myopia, commonly known as nearsightedness, is a visual disorder characterized by
difficulty in seeing distant objects clearly. It is a type of refractive error where light rays
from a distant object enter the eye in a convergent manner, focusing at a point in front
of the retina instead of directly on it. This condition primarily occurs because the axial
length of the eyeball is too long. However, other factors can contribute to it, including
the refractive power of the eye's main diopters, such as the cornea (the eye's anterior

surface) and the crystalline lens (the eye's internal lens) [5].

The degree of myopia is defined by the amount of refractive power that must be added
in front of the eye so that light rays entering the eye converge on the retina. This
measurement is expressed in diopters (D). The commonly accepted limits in clinical
practice for classifying myopia suggest using a reference value of the spherical
equivalent' (SE) of SE < -0.50 D, with high myopia defined as SE < -6.00 D [6].
However, some authors propose a limit of SE < -5.00 D for defining high myopia [7].
The SE limit used to define myopia introduces some variability in the calculation of
prevalence rates; nevertheless, more recent studies tend to adopt the standard
definition proposed by the International Myopia Institute (IMI). The IMI defines myopia
as the ocular condition in which at least one eye has a refractive error with an SE of

less than or equal to -0.50 D, with relaxed ocular accommodation [6].

In screening activities aimed at large groups, it has also been suggested that visual
acuity be measured alongside refractive error to enhance the sensitivity of the
procedure [8]. The WHO recommends measuring distance visual acuity and using a

pinhole test during screening to assess the effectiveness of refractive error correction

[9].

Characteristics of myopia and impact on quality of life

Myopia is the most common refractive error among children, adolescents, and young
adults, and it can lead to serious problems in adulthood [10-13]. It is considered one of
the primary ocular conditions contributing to visual dysfunction, negatively impacting

various aspects of quality of life [5,12]. While visual impairment due to myopia can

1 The spherical equivalent is a measurement that combines the total refractive power of a cylindrical
(astigmatic) lens into a single spherical value. It is given by the expression: ES=S+(C/2), where S
represents the spherical component and C the astigmatic component of ocular refraction.



often be corrected with glasses or contact lenses, or through refractive surgery to
restore clarity of distance vision, these solutions do not entirely eliminate discomfort
and concerns. Moreover, they do not reduce the risk of vision-threatening pathologies,
such as myopic macular degeneration, retinal detachment, cataract, glaucoma, and
blindness, and involve increased financial costs [5,13].

This refractive condition tends to develop during school age, worsen during puberty,
and continue progressing into early adulthood [14]. Scientific literature reports that the

prevalence of myopia increases sharply starting at approximately 6 years of age [15].

It has been observed that in adult populations the incidence rate of myopia is less
pronounced than in children. However, the progression of myopia to high refractive
power values—often referred to as high myopia—is the most concerning aspect. High
myopia increases the risk of developing pathological myopia, an ocular condition
associated with degenerative changes in the retina, which can severely impair visual

function (Figure 1).

Emmetropia Myopia High myopia Pathologic myopia

Spherical +2.0Dt0o-0.25D <-0.5D <-5.0D or-6.0D <-5.0Dor-6.0D
equivalent
refractive error

Cornea -

L =
Lens ~
Sclera
Retina
Vitreous &

Optic nerve

Focal point

Figure 2. 1 - Representative diagram of the evolution of myopia to pathological myopia
conditions? [13].

The greater the degree of myopia, the greater the risk of ocular complications that may
lead to irreversible visual loss [11]. Based on the current prevalence of high myopia in
young adults in East Asian countries, the prevalence of visual dysfunction attributed to
pathological myopia is expected to increase in the future as young myopes age [14]. In

many countries, myopic maculopathy is the leading cause of irreversible blindness [7].

2 Author's authorization to use the image.



Prevalence of myopia

Recent review studies show a higher prevalence in Asian populations and a lower
prevalence in African regions [13]. In East Asia, the increase in myopia has been
catastrophic, and other parts of the world have also seen a dramatic rise, with
approximately half of young adults in the United States and Europe being myopic. This
figure represents a doubling over the past hundred years [12].

The magnitude of this problem varies depending on several variables, but the increase
in prevalence, incidence and progression rates is general throughout the world.
Population data report that prevalence rates in Europe are around 40% and in certain
parts of East Asia, rates exceed 60%. There is strong evidence that these rates vary

considerably with age, being higher in adolescents [15].

Given that this condition usually begins in pre-adolescence, there has been a recent
concern about understanding the epidemiological data on myopia in school-age
children. Evidence indicates that this problem is more pronounced in Asian countries.
However, there is growing concern about increasing myopia prevalence rates in other
parts of the world [16]. Epidemiological studies in children and young people report
higher prevalence rates in urban populations in East Asia. An increasing pattern is also
observed in Europe, as highlighted by a 2015 study that identified a myopia rate of
47.2% in 20-year-olds, compared to only 13.9% in the 1960s [17]. In Spain, the
prevalence of myopia among children aged 5 to 7 rose from 17% in 2016 to 20% in
2017 [18]. In Northern Ireland, the prevalence among children aged 12 to 13 increased
from 17.7% in 2007 to 22.8% in 2017 [5]. In France, a 2015 study found that the
prevalence of myopia rose from 19.6% in children aged O to 9 to 42.7% in those aged
10 to 19 [16].

Table 1 lists the results of epidemiological studies on the prevalence of myopia, carried
out in children and adolescents in Europe and published in the last 5 years. Myopia
rates in children and adolescents range from 10% in Sweden to 24.8% in Austria
[19,20]. It is possible to see that most studies use the SE threshold < (-0.50D) as the
definition for myopia and that studies with and without the use of cycloplegic refraction
are observed. For refractive methodologies that use cycloplegic refraction, lower rates

are recorded [19,21,22] than when a non-cycloplegic refraction is used [20,23].



Table 2. 1 - Prevalence of myopia in adolescents in European countries. NC-non cicloplegic;
C —cicloplegic; AR autorefractometer; ret — retinoscopy

Year of Age Sample Diagnostic criteria Prevalence
Authors Publicati Place N (%)
ublication  (years) (N) VA Refraction
Harrington et al [21] 2019 12-13 Ireland 898 -- C AR £ (-0.50) 22.8
Demir et al [19] 2020 8-16 Sweden 128 -- C AR £ (-0.50) 10.0
Yang et al [20] 2020 15-18 Austria 26075 -- NC AR <-0.50 24.8
Alvarez-Peregrina et 2021 6-7 Spain 1601 -- NC ret<(-0.50) 20.1
al [23]
Dragomirova et al 2022 10,6+3,5 Bulgaria 1401 <0.8 NC AR =-0.50 16.8
[24] (decimal
system)
Philippe t al [25] 2022 11-18 Germany 796 - NC AR =£-0.75 21.5
Guillon-Rolf et al [22] 2022 2-12 France 48163 -- C AR = (-0.50) 16.0

In Portugal, there is limited data available to understand the true extent of this problem.
The national plan for visual health estimates that about 20% of children and around
50% of the adult population suffer from refractive errors in general, including myopia
and other refractive conditions such as hyperopia and astigmatism [26]. A recent
systematic review based on the analysis of prescriptions and sales of ophthalmic
lenses estimated an increase in myopia from 40% to over 50% between 2010 and
2020 [27]. The literature clearly highlights that adolescents and young adults represent
the population most exposed to risk factors for the development of myopia. This pattern
is also observed in Portugal, as evidenced by a study conducted in northern Portugal
among university students, which recorded an increase in the prevalence of myopia
from 23.4% to 41.3% between 2002 and 2014 [28]. Furthermore, some authors report
that the prevalence of myopia has been increasing in recent times. Data presented at
the ARVO annual meeting in 2018 indicated a myopia rate of 9.3% in a sample of
Portuguese children aged 6 to 13, which nearly doubled over a two-year follow-up
period [29].



3. Rationale for the study

Relevance to public health

The rapid population growth, aging, and lifestyle changes are factors contributing to the
increase in visual dysfunction due to refractive errors. Visual dysfunction represents a
growing public health issue, making the development and implementation of mitigation
strategies aimed at reducing its prevalence and incidence a challenge for

contemporary societies [1].

Myopia has become an increasing concern in eye health, particularly among school-
aged children and adolescents. Current trends indicate that children and adolescents
are becoming myopic at younger ages, and the severity of myopia continues to
progress as they age, thereby increasing the likelihood of irreversible visual loss [2,11].

The prevalence of myopia varies significantly with geographic location and age.
Studies of myopia prevalence in children, compiled in a recent systematic review, once
again highlight its variability across the world. The authors note that although myopia
rates in Europe may be lower than in some parts of Asia, there is still growing concern
about the increasing prevalence of this condition during school age [16]. Therefore, the
need to intervene and monitor eye health at school age to prevent and treat myopia
remains relevant throughout Europe and worldwide. Considering aspects related to
both the development and progression of myopia, strategies to promote myopia control
have been defined, aimed at delaying its development and slowing its progression
[30,31].

Knowing the prevalence of myopia among school-age children in a given region is
essential for developing local prevention and intervention strategies. This information
allows us to identify the extent of the problem, as well as the groups most affected, and
to efficiently direct resources and public health policies. Understanding the regional
prevalence of myopia helps in implementing awareness programs and promoting
regular eye exams, allowing for early and effective interventions. In addition, screening
actions in schools can identify behaviors and environmental conditions that contribute
to the development of myopia, promoting changes in educational practices and
lifestyles that help prevent the progression of the disease and improve students' well-

being and academic performance.



Contribution to sustainable development goals

The 2030 Agenda for Sustainable Development, adopted by all Member States of the
United Nations, defines a set of 17 sustainable development goals (SDG) to be
achieved by all countries, developed and developing, by 2030. The SDG aim to build a
more just, equal and sustainable world, and are a global call to action to end poverty,
protect the environment and climate, and ensure that people everywhere can enjoy
peace and prosperity [32].

Improving eye health contributes not only to SDG 3, which focuses on good health and
well-being, but also advances several other SDGs. Scientific literature shows that eye
health interventions help combat poverty and hunger (SDGs 1 and 2) by increasing
productivity and household income following visual health recovery. Additionally, these
interventions enhance education (SDG 4), as providing children with glasses has been
shown to improve school performance and reduce the likelihood of failing. Eye health
initiatives also help reduce inequalities (SDGs 5 and 10). For example, promoting eye
care services in rural communities of low and middle-income countries has been linked
to a reduction in gender inequality in blindness from all causes. Furthermore,
implementing universal cataract surgery has resulted in greater equity in per capita
spending between those with cataracts and those without visual impairments. Lastly,
improving eye health promotes sustainable cities and communities (SDG 11), as there
is evidence of a significant reduction in motor vehicle collisions after visual capacity is
restored [33,34].

This study contributes to SDG 3, SDG 4, SDG 10 and SDG 17 by enabling the
following actions: 1) It guarantees access to quality visual health care for all children in
the 2nd and 3rd cycles of basic education in the schools where the study took place,
promoting health and well-being (SDG 3); 2) Children with their visual deficits corrected
show improvement in academic performance and reduce school dropout, ensuring
quality and inclusive education (SDG 4); 3) By offering visual care to children in
situations of greater vulnerability, we are promoting social inclusion (SDG 10); 4) The
continuity of work in this area, with implementation in other territories, will enable the
establishment of effective partnerships between public, private and civil society entities
(SDG 17).



4. Research questions and objectives

To our knowledge, the prevalence of myopia in school-aged children in Portugal is not
well-documented. This study aims to estimate the prevalence of myopia in a sample of
Portuguese adolescents attending the 2nd and 3rd cycles of basic education in a
central region of Portugal and to compare these findings with results from other studies

conducted across Europe.

Research question:

What is the prevalence of myopia in children attending the 2nd and 3rd cycles of
Portuguese basic education in Covilha?

General Objective:

To estimate the prevalence of myopia in children and adolescents attending the 2nd
and 3rd cycles of basic education in a region in the interior of the country.

Specific objectives:

To study the association of myopia with sociodemographic variables such as: age and

sex, study cycle and geographic area of the school attended (rural or urban).

To determine the coverage rate of myopia correction in the sample under study.

Methodological approach:

To achieve the proposed objectives, an exploratory, cross-sectional, and observational
study with a descriptive component was conducted, following a quantitative
methodology. Data collection to identify the presence of myopia was performed through
refractive screening in a school environment, which included measuring visual acuity
and assessing refractive error using an open-field pediatric autorefractometer.
Participants also completed a questionnaire providing their sociodemographic

information. All data were recorded on a pre-prepared record sheet (Appendix 1).

The ethical principles of scientific research were adhered to throughout all stages of the
study, in accordance with the ethical standards for research involving human subjects.

Before data collection began, a favorable opinion was obtained from the Ethics

9



Committee of the National School of Public Health regarding the study protocol
(approval number CEENSP n° 29/2023). Authorization to conduct surveys in schools
was also secured from the Ministry of Education (Survey number 1307100001). All
participating children and adolescents provided verbal consent prior to data collection,
and their legal guardians signed an informed consent statement (Appendix 2).

All children identified with uncorrected or inadequately corrected myopia were offered a
comprehensive corrective consultation at the Clinical and Experimental Center for

Vision Sciences at the University of Beira Interior.

In conclusion, this section provides a brief overview of the methodological approach
adopted in this study. A more detailed and comprehensive description of the

methodology is provided in point 5 of this dissertation.
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Introduction

Myopia is a refractive condition that tends to develop in pre-adolescence, worsening
during puberty and progressing into early adulthood [1]. The greater the degree of
myopia, the greater the risk of ocular complications that can lead to vision loss that is
not recoverable [2].

The definition of myopia, the methods used to measure ocular refraction and the
inconsistent use of cycloplegics, influence the quantifications of myopia prevalence. In
most epidemiological studies, myopia is defined by SE<-0.50D and high myopia by
SE<-5.00D, with cycloplegic refraction [3]. However, the literature often uses non-
cycloplegic refractive techniqgues and considers the same myopia definition [4-6].
Large-scale myopia studies rarely use cycloplegics, so there is a tendency to

overestimate the rate of myopia [5].

The prevalence rates of myopia, when assessed using refractive techniques with
cycloplegia, are higher in Asia than in compared to Europe [7]. Studies reporting non-
cycloplegic refractive measurements show a similar pattern of differences but at even
higher rates [4,8]. Although cycloplegic refraction is considered the most appropriate
technique for myopia studies, the use of cycloplegic means it takes a long time to
measure refraction and can cause temporary side effects, such as blurred near vision
and photophobia, which reduces adherence. For these reasons, some authors do not

recommend its use for large-scale myopia screening [9].

Autorefractometers (AR) are instruments frequently used to obtain ocular refraction in
epidemiological studies, but closed-field AR’s induce an overestimation of myopia. The
use of open-field AR allows us to obtain refractive measurements close to cycloplegic
refractive methods since it eliminates the stimulation of accommodation caused by
instrument proximity [5]. It has also been recommended to measure non-cicloplegic
autorefraction and visual acuity (VA) without correction, for higher accuracy in detecting
myopia [9,10]. The World Health Organization recommends measuring distance VA in
vision screenings [11]. Employing a pinhole test in these screenings can reveal unmet
refractive needs, as an improvement in VA with pinhole suggests the presence of

correctable refractive errors [2,11].

Although the magnitude of this problem presents geographic differences, an increase
in the prevalence, incidence and progression rates has been observed globally. In
Europe, population prevalence rates are estimated at around 40.0% and in certain
parts of East Asia, rates exceed 60.0%, and there is strong evidence that these rates

vary greatly with age [7]. This vision eye condition has become a growing concern in
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eye health, especially among school-age children and adolescents. Current trends
show that children and adolescents are becoming myopic at an earlier age and that the
degree of myopia continues to progress as these children age [2,12]. The scientific
literature reports that the prevalence of myopia tends to increase from the age of 6
years [7]. East Asia exhibits the highest rates of myopia, while Africa and South
America have lower reported rates [13].

Health promotion and screening interventions are essential to prevent myopia and
other refractive errors by identifying vision problems early. In addition, these actions
can change behaviors by educating about the importance of spectacles and addressing
common reasons for non-adherence to their use, such as discomfort or social stigma,
thus improving acceptance and appropriate management of vision eye conditions. In
Portugal, there is little data allowing to know the real extent of myopia. The National
programme for eye health estimates that around 20.0% of children and around 50.0%
of the adult population suffer from refractive errors in general, including myopia and
other refractive conditions [14]. A study carried out with Portuguese university students
recorded an increase in the prevalence of myopia from 23.4% to 41.3% between 2002
and 2014 [15]. Another study, based on the analysis of prescription and sales of
ophthalmic lenses, estimated an increase in myopia from 40.0% in 2010 to more than
50.0% in 2020 [16].

The prevalence of refractive problems in Portugal is a topic where available data is
relatively scarce and presents significant heterogeneity. Furthermore, these studies
often present methodological descriptions that can be considered insufficiently detailed.
This work aims to estimate the prevalence of myopia in adolescents who attend school
from the 5th to the 9th year in the central region of Portugal. We also intend to
understand the association of myopia with some sociodemographic parameters in
these adolescents, and to estimate the coverage of myopia correction among this

population.

Methods

Study design and participants

This is an epidemiological, cross-sectional and observational study. Participants were
children and adolescents attending the 2nd cycle of basic education (5th and 6th
grades) and the 3rd cycle of basic education (7th, 8th and 9th grades) in Covilha, a city

in the central area of Portugal.
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All schools in the urban area of the municipality where the study was conducted were
included, covering 2 schools from the second cycle and 4 schools from the third cycle
of basic education. Due to the small number of students in suburban schools and their
significant geographic dispersion, 2 from each educational cycle in suburban area were
selected based on having the highest number of enrolled students. All children enrolled
in the participating schools were invited to join the study, with those receiving

authorization from their legal guardians included, without participant randomization.

The inclusion criteria were being a child /adolescent attending the 2nd or 3rd cycle of
basic education, aged between 10 and 18 years old, having the authorization from their
legal tutor and providing verbal consent on the day of the screening. Incomplete
screening records or those with poor cooperation were excluded from the data
analysis. Students undergoing treatment with orthokeratology or atropine were also
excluded, as this treatment can temporarily influence visual acuity and myopia

measurement.

Procedures

The study protocol consisted of the acquisition of refractive measurements in eye
screening actions in schools. The study was approved from the Ethics Committee of
the National School of Public Health (CEENSP n° 29/2023) and was previously
authorized by the Ministry of Education (n°® 1307100001). Data were collected between
November 2023 and February 2024, by optometrists.

Socio-demographic data were collected, such as age, sex, school level, school location

(urban or suburban area), place of birth, and special educational needs.

All study volunteers underwent monocular distance visual acuity measurement and
ocular refraction assessement using an autorefractometer. Additionally, for participants
who wore spectacles on the screening day, the prescription value of the spectacles

was also recorded.

Visual acuity. VA was measured with ETDRS (Original Series Chart 1 and Chart 2;
Good-Lite; USA) at 4 meters under photopic lighting conditions. The lighting in the
room was measured with a digital luxmeter (Luxmeter PCE-L335; PCE instruments;
Tobarra, Spain) and values equal to or greater than 400 Lux were considered
acceptable [17]. The ETDRS charts are considered reliable, repeatable and easy to
use in screening actions [18]. All VA were recorded on the Visual Acuity Rating scale
(VAR), which is a more intuitive system for using a logarithmic charts and allows

scoring letter by letter instead of line by line [18,19]. In this rating system, each letter
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has a score of 1VAR; each line has 5VAR and the decimal VA=1.0 is equivalent to
100VAR, and decimal VA=0.8 is equivalent to 95VAR.

The protocol recommended by the WHO was followed to calculate the effective
refractive correction coverage rate [2]. To determine UVA, all children were assessed
monocularly and without any refractive correction. Visual acuity with usual correction
(VAUC) was assessed in all children who wore glasses or contact lenses with their
usual correction. In cases where the presented visual acuity (PVA) - defined as UVA
for those not wearing corrective lenses or VAUC for those who did - was less than
95VAR, pinhole visual acuity (phVA) was also assessed. The diametre of pinhole was
1.5mm. The same procedure was applied to record all visual acuity measurements.
The patient started at the 80VAR line on the chart (equivalente 0,4 logMAR) and
continued reading downwards until reaching a line where they could no longer correctly
identify at least three letters. If the patient couldn’t read the 80VAR line, they started at
the top of the cgart. The final score was based on the number of letters correctly

identified. A different card was used for each eye to avoid learning effects.

Autorefraction. AR was performed under non-cycloplegic conditions, using the
PlusOptix, model A09 (PlusOptix; Nuremberg, Germany). The PlusOptix is a device
that measures ocular refraction at a distance of 1 meter from the eyes, reducing the
effects of instrumental myopia compared to closed-field AR. The refraction obtained
with the PlusOptix A09 has shown agreement with the refraction of cycloplegic
retinoscopy and is indicated as a screening method in myopic children [20,21]. The
ocular refraction of each participant was measured three times and the mean value of
the SE of the three measurements was calculated. The SE was obtained by adding the
spherical component to half the cylindrical component of the ocular refraction
measured with the AR. When PlusOptix reported that the participant's ocular refraction
exceeded its measurement capacity, the refraction of the student's usual spectacles

was considered.

Definition of myopia

In screening activities, some authors recommend the combined use of refraction and
VA, recognizing that this combination maximizes the sensitivity of screening in
signaling myopia [10,11,22]. For children over 6 years of age, some authors
recommend a decimal VA21.0, equivalent to 0.0logMAR or 100VAR [23,24], other
authors recommend a decimal VA=0.8, equivalent to 0.1logMAR or 95VAR [9,24].

In this study, the criteria of UAV<95VAR and SE<-0.50D were used to define myopia.

To facilitate comparison with other studies, only the SE<-0.50D criterion was also used.
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To characterize severity, we considered high myopia SE<-6.00D, moderate myopia -
6.00D<SE=<-3.00D and mild myopia -3.00D<SE<-0.50D.

Statistical analysis

The data were analyzed using SPSS version 28 (IBM SPSS Statistics; New York,
USA). Continuous variables were expressed as mean (SD) and categorical variables
were presented as counts or proportions. The study of differences between the eyes
for the continuous variables was carried out using the paired samples t-test. Chi-square
test was used to compare categorical variables between groups. A multivariate logistic
regression analysis was carried out using a stepwise backward method to explore the
sociodemographic factors associated with myopia. The results of the logistic regression
were reported as odds ratios (OR). For all analyses, a two-sided p-value <0.05 was

considered statistically significant. Confidence intervals (Cl) were calculated at 95%.

Results

A total of 1115 students from urban and suburban schools took part in the study. The
average age was 12.9 (SD=1.5) years, ranging from 10.0 to 18.0 years. The male sex
represented 50.9% of the total sample, and 67.4% of the students attended urban
schools. There was also a rate of 11.7% of adolescents flagged in school files as
having special educational needs (SEN) and 15.6% of participants were from other
countries. The majority of migrant students originated from America (n=99, with 92
from Brazil) and Africa (n=49, with 43 from Angola). There were 19 adolescents from
other European countries and 7 from Asia. The origin of 2 migrant students was not
documented. The characteristics of the sample according to various factors are
presented in Table 1. The results of the study of the differences between the groups,
as well as the prevalence of myopia according to each of the factors analyzed, are also

included.

Prevalence of myopia and risk factors

The mean values for UVA were 90.6£17VAR and 89.4+17VAR for the right and left
eyes respectively, and this difference was statistically significant (t=5.656, p<0.001).
The visual acuity of the worst eye was used to classify myopia. An UVA worse than
95VAR in at least one eye occurred in 516 participants (46.3%; 95% CI: 42.4-50.4%)
[Table 5.1].
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Table 5. 1 - General characteristics of the sample. N - Counts; % - proportions; SD — standard
deviation - UVA — uncorrected visual acuity; VAR — visual acuity rating scale; SE — spherical
equivalent; SEN — Special educational needs

. Age [years] UVA Myopia
1ze
Characteristics IN )] (Average [<95VAR] SE<-0.50D SE<-0.50D and UVA<95VAR
(0]
+SD) N(%0) N(%) p-value (x%) N(%) p-value (x%)
Total sample 1115(100)  12.7+15 516(46.3) 262(235) - 240(21.5)
Male 568(51.0) 12.7+15 245(43.1)  133(23.4) 121(21.3)
Sex 0.957 0.857
Female 547(49.0) 127415 271(495)  129(23.6) 119(21.8)
Portuguese  941(84.4) 12.6+15 438(46.5)  221(23.5) 201(21.4)
Nature 0.982 0.756
Migrants 174(15.6)  12.815 78(44.9)  41(23.6) 39(22.4)
2 cycle 437(39.2)  11.2+0.7 190(435)  77(17.8) 74(16.9)
School o o
e <0.001 0.003
31 cycle 678(60.8)  13.6+1.0 326(48.1)  185(27.3) 166(24.5)
Positive 131(117) 13.0+1.4 74(565)  29(21.1) 25(19.1)
SEN 0.686 0.469
Negative 984(88.3) 12,6£L5 442(44.9)  233(23.7) 215(21.8)
Urban 751(67.4) 12.8+15 360(47.9)  195(26) 176(23.4)
School 0.005** 0.026*
location o purban  364(32.6) 12,5415 156(42.9)  67(18.4) 64(17.6)

*Significant at 0.05 level; ** significant at 0.001 level

For the SE<-0.50D criterion, a prevalence of myopia was found to be 23.4% (95% CI:
21.0-26.0%), and for the SE<-0.50D and UAV<95VAR criteria, it was 21.5% (95% CI:
18.9-24.4%). The average value of the SE of the myopic population (n=262) was -
2.70D (SD=1.86), in a range between -0.50D and -10.37D. Considering SE<-6.00D, we
account for 16 cases, that is a rate of 1.4% (95% CI: 0.9-2.3%) was found for high
myopia. The average value of the SE in high myopia was -7.52 (SD=1.32).

The proportion of myopic participants was not significantly different between girls and
boys, between Portuguese and migrant students or between participants with and
without SEN. However, it was significantly different between the school levels, with a
higher proportion of adolescents with myopia in the 3rd cycle; as well as between
schools in urban and rural areas, with a higher proportion found in schools in the urban

areas. These results was observed for both myopia classification criteria.

The association between the presence of myopia and age, sex, geographical location
of the school and school level was studied using the odds ratio (OR) [Table 2]. The
crude OR revealed an association between myopia and the school location, as well as

between myopia and the school level. The adjusted OR showed that adolescents from
19



urban schools were 1.4 times more likely to have myopia than those from rural schools,
after adjusting for age, sex and cycle of studies. Adolescents in the 3rd cycle of studies
were also 1.9 times more likely to have myopia than adolescents in the 2nd cycle, after
adjusting for age, sex and school location.

Table 5. 2 - Myopia risk factors

Factor OR crude (95% CI) p-value OR Adjusted (95% CI) p-value
Age (numeric) 1.097 (0.996-1.208) 0.061 0.924 (0.786-1.085) 0.336
Sex 1.027 (0.772-1.367) 0.854 1.008 (0.756-1.344) 0.958

[male vs female]

School location

- * - %
reuburban vs urbar 1.435 (1.044-1.973) 0.026 1.409 (1.022-1.941) 0.036

School level

2% eyclo vs 3¢ cycle] 1590 (1172:2.158) 0.003* 1.889 (1.152-3.097) 0.012*

*Significant at 0.05 level; ** significant at 0.001 level

Figure 1 shows the distribution of myopia severity, according to sociodemographic
characteristics. Low myopia is more common in all subgrups, but there were sex
differences (x?=11.868, p=0.003). Low myopia is more common in both boys and girls,
but of the universe of myopic boys (121), 52.0% have low myopia and 41.3% have
moderate myopia, while of the universe of myopic girls (119), 72.3% have a low degree
of myopia and 21.0% have moderate myopia. In the studied sample, boys have the
highest proportion of moderate myopia. The distribution of myopia severity did not
reveal differences between adolescents at different school levels (¥?=1.077, p=0.584)

ou between school location (¥?=0.109, p=0.947).

vele
myopia
3rdeycle [ High myopia
urben [
suburben - [
0% 20% 40% 60% 80% 100%

Figure 5. 1 - Myopia distribution by severity (Low myopia, Moderate myopia, High myopia). The
number in the bars corresponds to the number of adolescents with the condition.
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Covarage of myopia correction

We found that 35.8% of the screened population reported wearing spectacles or
contact lenses (n=400). There were significant differences between sex in the use of
spectacles, with a higher proportion of girls (218 girls, 54.5%) and 182 boys, 45.5%)
reporting the use of these devices (3?=6.409, p=0.011). Among the adolescents who
reported using some optical correction, 13.0% (95% CI: 9.7-16.3%) did not show up
with their usual correction on the screening day (n=53). Among the adolescents who
attended with their usual optical correction (n=347), the majority (n=212) used a myopic
prescription, with SE <-0.50D. However, 36 of the students who use myopia correction
do not meet the myopia criterion (UVA<95VAR AND AR SE >-0.50D). Hence, of the
240 students with myopia that have been identified, 176 use optical correction. In
summary, we found a myopia rate of 21.5% (95% CI: 18.9-24.4%), of which 73.3%
(95% ClI: 67.8-78.9%) already use some optical correction. Moreover 3.2% (95% CI:
0.8-5.6%) of the sample use prescriptions for myopia while they not need it. It was also
noted that the majority use monofocal lenses, with only 12 reported cases using
myopia control lenses. There were no records of orthokeratology or atropine usage.

Table 3 shows the counts and proportions of adolescents who habitually use optical
correction, according to presenting VA (UVA for those who do not use any correction,
or VAUC for those who have spectacles or contact lenses).

Table 5. 3 - Counts and proportions of myopic adolescents who already use some optical
correction, according to the limits of uncorrected visual acuity (UVA) and visual acuity with usual
correction (VAUC). SE — spherical equivalent; PhVA — pinhole visual acuity

Criteria N %
SE< (-0.50D) and UVA<95VAR 240 100
VAUC 2 95VAR [already wear spectacles or Contact lenses] 83 34.6
VAUC < 95VAR [already wear spectacles or Contact lenses] 93 38.7
UVA < 95VAR [do not wear spectacles or Contact lenses] 64 26.7
PhVA (N= (93+64)) [improved] 126 80.3%

The number of cases in which VA improved when measured with the pinhole. It can be

observed that only 34.6% (95% CI: 28.6-40.6%) of the myopic population is optically
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well corrected. Of the myopic teenagers who already use optical correction, a large
percentage use insufficient correction to achieve a good vision. It was observed that
38.7% (95% CI: 32.5-44.9%) of the myopic population uses partial correction and
26.7% (95% CI: 21.1-32.3%) does not use any type of correction. The assessment of
VA with pinhole in uncorrected or partially corrected myopic adolescents (n=157)
revealed that in 80.3% (95% CI: 74.1-86.5%) of cases it is possible to improve vision

with adequate optical correction.

Discussion

This study evaluated the prevalence of myopia in adolescents attending school from
the 5th to the 9th year. For the SE<-0.50D and UVA<95VAR criteria, there was a
prevalence of myopia of 21.5% (95%CI: 18.9-24.4%) and for high myopia there was a
prevalence of 1.4% (95%CI: 0.9-2.3%). Attending the 3rd cycle of studies and
attending schools in urban areas were factors associated with a higher prevalence of
myopia, while age and sex were not associated with increased odds of myopia. We
also observed that only 34.6% of myopic students were well-corrected and 26.7% did

not use any optical refraction.

Myopia is notably more prevalent in Asia, with scientific literature indicating that
children and adolescents in East Asia experience exceptionally high rates of myopia. In
some regions, the prevalence has been reported to exceed 80.0% [25]. Given the
limited information on myopia prevalence among adolescents in Portugal, it is more
practical to analyze and compare myopia trends within the European context, where
data are more robust. While extensive research exists in regions such as China,
utilizing data from European countries provides a more relevant comparison to
Portugal's situation and enables a more immediate and applicable analysis of local

trends and predictors.

Studies on the prevalence of myopia in European children and adolescents are few,
and those we found that had been published in the last 5 years report rates ranging
from 10% in Sweden to 24.8% in Austria [26,27]. When cycloplegic refraction is used,
rates are lower [26,28,29] than when cycloplegia is not used [27,30]. It should also be
noted that most studies use SE<-0.50D as the definition of myopia [22,26,28-30] but
some studies use a more myopic cutoff point [31] and the joint assessment of

autorefraction and visual acuity [32].

The myopia rate found in the present study is similar to that reported in other studies

from European countries. A comparison of our results with reports from other studies
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that used more conservative criteria to define myopia (e.g., SE<-0.50 and
UVA<095VAR) reveals that myopia is slightly more prevalent among adolescents in
Portugal (21.5%) than in Bulgaria (19.0%) [26], and very similar to the prevalence
reported in Germany (21.5%), where the definition of myopia used a cutoff point SE<-
0.75D [31]. For a broader comparison with the SE<-0.50D criterion, we found a
prevalence rate of 23.4%. This value is very close to that reported by other studies with
children and adolescents in Europe, which used the same definition of myopia. In
Austria, a rate of 24.8% was found between the ages of 15 and 18, and in Spain, a rate
of 20.1% was reported in children aged 6 to 7 [22,30].

The prevalence of myopia and associated risk factors among children has not yet been
determined. It is known that genetic and environmental factors play a role in its
etiology. Risk factors for myopia may include a combination of genetic, environmental
and lifestyle factors, with the most obvious being genetics, time outdoors, near work
and sex [33]. The literature also reports that the prevalence of myopia increases with
age, is more frequent in girls and in the urban areas [22,34]. In the present study, there
was no association between myopia and age, but an association was found with school
level, with a higher prevalence of mypia in the 3rd cycle. Although a higher school level
necessarily requires an older age, the age-adjusted multivariate analysis revealed that
age has no association and that the probability of myopia is 1.9 times greater in
adolescents in the 3rd cycle. We believe that this association is influenced by other
factors that also contribute to myopia, such as the intensity of close work and
excessive use of digital screens [34]. Adolescents in the 3rd cycle of studies have a
greater academic workload, which requires them to dedicate more time to tasks with
near vision. Furthermore, the excessive use of digital screens, both for academic

support and leisure, tends to be greater among older adolescents [35].

Regarding sex, there is no consensus in the literature, with older studies reporting that
men have a higher prevalence of myopia, while more recent studies report that women
show higher prevelances [34]. Other authors also report finding no association between
sex and myopia [36], in line with the results from our study. The urban environment is
also described as a factor associated with myopia and urban-rural differences tend to
be stronger where there is a greater disparity in living conditions [37,38]. This study
also found this association, with adolescents attending an urban school being 1.4 times
more likely to have myopia than those attending a suburban school. In a study carried
out in India, where the location of the school was also taken into account, it was
observed that the rate of myopia was 1.3 times higher in urban schools than in

suburban schools [39].
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Multi-ethnic population-based studies suggest that the prevalence of myopia varies
according to ethnicity. The scientific literature reports that the prevalence of myopia is
highest in Asian populations (above 50.0%), and lowest in African regions (around
15.0%) and shows values between 20.0 and 40.0% in Europe and America [3,13]. In
our study, no significant differences were found in myopia rates between Portuguese
and migrant adolescents. For the most conservative criterion, SE<-0.50D and
UVA<95VAR, the prevalence of myopia was 21.4% for the Portuguese and 22.4% for
the migrants’ adolescents. The migrant population in this study was mostly from Brazil
and African countries, with a low rate of students from Asia. We believe that the low
representation of Asian adolescents is the main reason why the migrant population had

a prevalence rate similar to that of adolescents born in Portugal.

Scientific literature reports that children with special educational needs have a higher
prevalence of vision dysfunction when compared to population samples, and one of the
main causes of this disability is refractive errors [40]. In our study, there were no
significant differences in the proportion of myopic adolescents between those with (vs.
without) SEN. Since adolescents with low levels of autonomy and low capacity for
collaboration in the acquisition of measurements have been excluded from the study,
adolescents from the SEN group with greater potential for vision impairment may have
been left out of our sample. On the other hand, this analysis is limited to myopia, and
refractive errors such as hyperopia or astigmatism in individuals with SEN may be

more frequent [41].

Another finding from our study that deserves reflection concerns the use of optical
correction. Other authors report that the use of corrective spectacles improves the
cognitive and educational well-being, psychological well-being, mental health, and
quality of life of school-age children and adolescents [42]. Several authors have
reported high rates of uncorrected myopia in school-age children [24,43]. Our study
found that only 34.6% of adolescents with myopia were well-corrected, with 38.7%
being under-corrected, and 26.7% not using any correction. According to WHO
recommendations, in screening activities, an improvement in visual acuity with a
pinhole means that the problem of vision impairment can be solved with the use of
suitable spectacles [11]. In the present study, when evaluating visual acuity with the
pinhole in uncorrected or undercorrected myopic participants, an improvement was
obtained in 80.3% of cases, which means that these adolescents can see their vision
improved with a simple pair of appropriately prescribed spectacles. We also found that
there is a significant percentage of teenagers who report having spectacles, but who do

not use them regularly (13.0%). Several studies have explored compliance to spectacle
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use in impairement vision due to refractive errors, and a systematic review reveals that
non-adherence rates in children are hiegh, even when glasses are free provided. The
reasons for non-adherence are varief, including factors such as broken glasses,
forgetfulness, parental perceptions, and peer pressure [43;44]. The design of the
present study did not allow us to explore the reasons for this behavior, but it reinforces
the message that teenagers' refusal to wear prescribed spectacles puts their eye
health and their professional and academic future at risk [42]. Health professionals and
the educational community must come together to raise awareness of the risks of non-
compliance with spectacles, promote educational campaigns, and debunk myths and

beliefs.

The main strength of this work lies in its analysis of data on myopia from a large
sample of adolescents in the central region of Portugal, providing valuable insights into
the prevalence of myopia in Portugal. However, there are also some limitations. One of
the main limitations of this study is the fact that cycloplegic refraction was not used.
Nevertheless, we sought a methodological design that would minimize this aspect,
looking for a reliable alternative. An open-field autorefractometer was used, an
instrument that is described as the closest technique to cycloplegic refraction [21,37].
Another important measure was to combine the spherical equivalent measurement with
uncorrected visual acuity, as proposed by others authors [9,10], enabling to confer
more confidence to the myopia prevalence values found in the present study. The
definition of a refractive threshold and a visual acuity threshold as a cut-off point for
myopia is therefore an added value and strengthens the findings of this study. The
association between myopia prevalence and the presence of modifiable environmental
risk factors (e.g., shorter distance and longer time spent for near work) was not
addressed in this study, representing an opportunity for future work. Studying
modifiable environemental risk factors is fundamental for understanding which habits
and behaviors of adolescents are associated with the development of myopia,
providing relevant evidence for the development of recommendations for its prevention

and management.

Conclusions
This paper is a cross-sectional study of myopia in adolescents at a center in Portugal. It
shows that myopia in adolescence is comparable to that reported by other European

countries, being at the upper end of reported rates (above 20.0%). Moreover, it showed
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that mypia was higher among higher school levels and among students of urban
schools.

The high prevalence of uncorrected or under-corrected myopia is a worrying aspect.
Another pertinent aspect concerns non- compliance with spectacles, as a considerable
number of students who reported having spectacles were not wearing them at the time
of the assessment. Adolescents' refusal to wear their usual spectacles puts their ocular

health and their school and professional future at risk.

The epidemiological burden of myopia among schoolchildren necessitates a cross-
sectoral approach, involving both health and education sectors, to ensure systematic
screening, effective refractive error services, optical correction, and ongoing follow-up
for affected children. Our results also highlight the critical need for public education on
eye care and the development of an effective and sustainable school-age vision
screening program to prevent vision impairment and blindness. By integrating public
education with practical screening initiatives, we can ensure early detection and

treatment, ultimately safeguarding children's vision health.
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Appendices

Appendix 1 - Data Recording Sheet - Myopia

ID: 2023/24 - 2B -I:Ijj

QuesmonArio A05 ALunos E RecisTo peE Dapos CLNicos

Miopia na adolescéncia

| Informagies Gerais do aluno
1. Sexo: D Masculino D Femining
2. Data de nascimento: [/  / {DD/MMfARAA)
3. Nacionalidade: DPnrmguega D Qutra [hd quantos anos vives em Portugal? ]

4. Ano escolar que frequentas: s ano O & ano O 7¢ ane Oz%ane O s%ane
5. Quando fizeste a Gltima consulta aos olhos? D 3 anos ou + D la3anos Dl ano ou Menos D Munca
6. Usas dculos ou lentes de contacto? D Nio uso D Uso deculos, (desde que idade?

D Uso lentes de contacto (desde que idade? ]

7. Quando & que os usas?

D Sempre D Para lerfescrever/desenharfusar telemdvel ou computador D Para ver televisdo/ quadro

| Dados dlinicos — Satide Dcular

Frontofocometro: OD OE:

Auto Refratometro (PlusOptix AD9)

1" MEDIDA e 2" MEDIDA > 3* MEDIDA ¢
{mm) {mem] {mm)
oD
OE
DIp

Observagoes:



Appendix 1 - Data Recording Sheet - Myopia (Cont)

Acuidade Visual

Orientagdo

1* medir AV monocular sem refraco [AV bruta)
2" medir AV monocular sobre a refragio habitual (AV habitual)

3" medir AV com PH se AV anterior for menor do que 95 VAR (0,8 decimal)
Nota: Se o voluntdrio ndo usar refragdo, seguir apenas o 1° e 3° passo

Inconclusivo D

averuta am[J 1m O AV habitual (Ocuios [ 1) am O 1m O

OE | } VAR oD | ] OE | ] VAR oD | ]
D Vv O H C Fiti] C 5 R H N D VvV O H C BO cC 5 R H N
O H Vv © K B85 5 v Z D K o H Vv C K B85 5 vz D K
H 2 C K O 90 M C ¥V O Z H Z C K O 90 N C v O Z
N C K H D a5 R H 5 D V¥ N C K H D a5 R H & D v
Z H C 5 R 100 5 N R O H Z H C 5 R 100 5 M R O H
5 Z R D N 105 o D H K R 5 Z R D N 105 O D H K R
H C DD R O 110 Z K C & N H © D R O 110 F K C § N
R D O 5 N 115 C R H D ¥ R D OS5 N 115 C R H D V
AV com PH [se Av<ss] s/x[] sculos] e[ | Pesfocegem com (+1,50)

GD:MEIhomD Mam:émD FimD

OE | } VAR oD ]
D VvV O H C /0 C 5 R H N GE:MeIthD MantémD F‘iuﬁlD
O H Vv © K B85 5 v Z D K -

Observacoes:
H 2 C K O a0 N C V¥V O Z
N C K H D a5 R H 5 D V
Z H C 5 R 100 5 N R O H
5 Z R D N 105 O DD H K R
H C DD R O 110 F K C 5§ M
R D O 5 N 115 C R H D V
Observagies Resultado
Negativo D
Pnsi'tiuuD
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Appendix 2 - Informed Consent Statement for Guardians

_."' . Escola Macional LINTVERS TIATIR
- #45 L de Saude Pablica I l BEIRA INTERIOR

CONSENTIMENTO INFORMADO, LIVRE E ESCLARECIDO PARA PARTICIPACAC EM
INVESTIGAGCAD

Miopia: comportamentos individuais e percegies parentais

Este estudo estd a ser realizado no dmbito de uma dissertagdo de Mestrado na Escola Nacional de
Salde Piblica da Universidade Mova de Lisboa, e tem como objetivo investigar os fatores de risco gque
promovem o desenvolvimento da miopia em criangas e adolescentes.

A participagdo no estudo envolve o preenchimento de um questiondrio e a avaliagdo de pardametros
visugis basicos [capacidade de ler uma linha de letras a uma distincia de 4 metros) de
criangasadolescentes entre os 10 e os 15 anos. A recolha de dados demora cerca de 10 minutos. Os
dados pessoais solicitados incluem o sexo e a idade, porque estes s30 fatores que se associam ao
desermvolvimento da miopia.

A participagdo do seu educando € voluntdria, podendo desistir a qualquer momento, sem quaisq
prejuizos para si ou para o seu educando. Garante-se o anonimato e confidencialidade de todos os
dados, sendo utilizado um codige de registo em substituigdo de dados de identificagdo. Todos os dados
recolhidos serdo utilizados apenas para fins cientificos e ndo serdo utilizadas respostas individuais.

Este trabalho emvolve como investigadores a Prof2 Dr2 Amélia Nunes (investigadora principall,
Professora na Universidade da Beira Interior, a Prof® D2 Cristina Godinho [orientadora) da Escola
Nacional de Salide Publica da Universidade Mova de Lisboa e do Prof Miguel Castelo-Branco (co-
orientador], da Universidade da Beira Interior. Se tiver alguma divida/questdo poderd entrar em
contacto com a investigadora principal através do email: amm.nunes @ ensp unl.pt.

=<

Aceito e autorizo a participagao do meu educando neste estudo de forma voluntaria, com tratamento
confidencial dos dados. Foi-me explicado o objetivo do estudo e os procedimentos a usar e fui
informado que poderei desistir ou solicitar a retirada dos meus dados a qualguer momento, sem gue
tal acarrete qualguer prejuizo para mim ou para o meu educando.

[ Autorizo [ Mao autorizo

Diata: f / ;
Assinatura da Encarregado de Educacio:

Nome do aluno:
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