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Abstract
Background 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 center 
of Portugal.

Methods This cross-sectional study evaluated 1115 adolescents from the 5th to the 9th year of school, with an 
average of 12.9 years (SD = 1.5) ranging from 10.0 to 18.0 years. 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 m, 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 a high myopia rate of 1.4%. 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 use 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.
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Background
Myopia is a refractive condition that tends to develop 
in pre-adolescence, worsening during puberty and pro-
gressing 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 cyclople-
gics, 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 cyclo-
plegic refraction [3]. However, the literature often uses 
non-cycloplegic refractive techniques and considers the 
same myopia definition [4–6]. Large-scale myopia studies 
rarely use cycloplegics, so there is a tendency to overesti-
mate 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 simi-
lar 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 refrac-
tion and can cause temporary side effects, such as blurred 
near vision and photophobia, which reduces adherence. 
[9].

Autorefractometers (AR) are instruments frequently 
used to obtain ocular refraction in epidemiological stud-
ies, 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 accom-
modation caused by instrument proximity [5]. It has also 
been recommended to measure non-cicloplegic autore-
fraction 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 geo-
graphic differences, an increase in the prevalence, inci-
dence 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 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 rea-
sons for non-adherence to their use, such as discomfort 
or social stigma, thus improving acceptance and appro-
priate management of vision eye conditions. In Portu-
gal, there is little data allowing to know the real extent 
of myopia. The National programme for eye health esti-
mates 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 stu-
dents 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 pres-
ents significant heterogeneity. Furthermore, these stud-
ies often present methodological descriptions that can be 
considered insufficiently detailed. This work aims to esti-
mate 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 observa-
tional 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 Covilhã, a city in the central area of 
Portugal.

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.
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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 ortho-
keratology or atropine were also excluded, as this treat-
ment can temporarily influence visual acuity and myopia 
measurement.

Procedures
The study protocol consisted of the acquisition of refrac-
tive measurements in eye screening actions in schools. 
The study was approved from the Ethics Committee 
of the National School of Public Health (CEENSP nº 
29/2023) and was previously authorized by the Minis-
try of Education (nº 1307100001). Data were collected 
between November 2023 and February 2024. The exami-
nation and vision testing was performed by AN and MC.

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 asses-
sement using an autorefractometer Additionally, for par-
ticipants 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 m under photopic 
lighting conditions. The lighting in the room was mea-
sured with a digital luxmeter (Luxmeter PCE-L335; 
PCE instruments; Tobarra, Spain) and values equal to 
or greater than 400  lx 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 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 wear-
ing corrective lenses or VAUC for those who did - was 

less than 95VAR, pinhole visual acuity (phVA) was also 
assessed. The diametre of pinhole was 1.5 mm. The same 
procedure was applied to record all visual acuity mea-
surements. 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 lon-
ger 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 ocu-
lar refraction at a distance of 1 m 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 measure-
ment capacity, the refraction of the student’s usual spec-
tacles 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 VA ≥ 1.0, equiv-
alent 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 compari-
son with other studies, only the SE≤-0.50D criterion was 
also used. 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 differ-
ences between the eyes for the continuous variables was 
carried out using the paired samples t-test. Chi-square 
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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 myo-
pia. 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 (CI) 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 hav-
ing special educational needs (SEN) and 15.6% of partici-
pants 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 1).

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 signifi-
cantly different between girls and boys, between Portu-
guese and migrant students or between participants 
with and without SEN. However, it was significantly 
different between the school level, with a higher pro-
portion 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 adoles-
cents from urban schools were 1.4 times more likely to 
have myopia than those from rural schools, after adjust-
ing 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.

Figure  1 shows the distribution of myopia severity, 
according to sociodemographic characteristics. Low 

Table 1 General characteristics of the sample
Characteristics Size

[N (%)]
Age [years]
(Average ± SD)

UVA [< 95VAR]
N(%)

Myopia

SE≤-0.50D SE≤-0.50D and UVA < 95VAR

N(%) p-value (χ2) N(%) p-value (χ2)
Total sample 1115(100) 12.7 ± 1.5 516(46.3) 262(23.5) -- 240(21.5) --
Sex Male 568(51.0) 12.7 ± 1.5 245(43.1) 133(23.4) 0.957 121(21.3) 0.857

Female 547(49.0) 12.7 ± 1.5 271(49.5) 129(23.6) 119(21.8)
Nature Portuguese 941(84.4) 12.6 ± 1.5 438(46.5) 221(23.5) 0.982 201(21.4) 0.756

Migrants 174(15.6) 12.8 ± 1.5 78(44.9) 41(23.6) 39(22.4)
School level 2nd cycle 437(39.2) 11.2 ± 0.7 190(43.5) 77(17.8) < 0.001** 74(16.9) 0.003**

3rd cycle 678(60.8) 13.6 ± 1.0 326(48.1) 185(27.3) 166(24.5)
SEN Positive 131(11.7) 13.0 ± 1.4 74(56.5) 29(21.1) 0.686 25(19.1) 0.469

Negative 984(88.3) 12,6 ± 1.5 442(44.9) 233(23.7) 215(21.8)
School location Urban 751(67.4) 12.8 ± 1.5 360(47.9) 195(26) 0.005** 176(23.4) 0.026*

Suburban 364(32.6) 12.5 ± 1.5 156(42.9) 67(18.4) 64(17.6)
N - counts; % - proportions; SD – standard deviation - UVA – uncorrected visual acuity; VAR – visual acuity rating scale; SE – spherical equivalent; SEN – special 
educational needs

*Significant at 0.05 level; ** significant at 0.001 level
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myopia is more common in all subgrups, but there were 
sex differences (χ2 = 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 distribu-
tion of myopia severity did not reveal differences between 
adolescents at different school levels (χ2 = 1.077, p = 0.584) 
ou between school location (χ2 = 0.109, p = 0.947).

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 spec-
tacles, with a higher proportion of girls (218 girls, 54,5% 
and 182 boys, 45.5%) reporting the use of these devices 
(χ2 = 6.409, p = 0.011). However, no significant differences 

were found between urban and suburban areas, nor 
among different levels of education. Among the adoles-
cents 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 ado-
lescents who attended with their usual optical correction 
(n = 347), the majority (n = 212) used a myopic prescrip-
tion, 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% CI: 
67.8–78.9%) already use some optical correction. More-
over 3.2% (95% CI: 0.8–5.6%) of the sample use prescrip-
tions 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 adoles-
cents who habitually use optical correction, accord-
ing to presenting VA (UVA for those who do not use 

Table 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
[male vs. female]

1.027 
(0.772–1.367)

0.854 1.008 
(0.756–1.344)

0.958

School location 
[suburban vs. 
urban]

1.435 
(1.044–1.973)

0.026* 1.409 
(1.022–1.941)

0.036*

School level
[2nd cycle vs. 3rd 
cycle]

1.590 
(1.172–2.158)

0.003** 1.889 
(1.152–3.097)

0.012*

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

Table 3 Counts and proportions of myopic adolescents who 
already use some optical correction, according to the limits 
of uncorrected visual acuity (UVA) and corrected visual acuity 
(VAUC). SE – spherical equivalent; PhVA – pinhole visual acuity
Criteria N %
SE≤ ( -0.50D) and UVA < 95VAR 240 100
VAUC ≥ 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%

Fig. 1 Myopia distribution by severity. Legend (Low myopia, Moderate myopia, High myopia). The number in the bars corresponds to the number of 
adolescents with the condition
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any correction, or VAUC for those who have spectacles 
or contact lenses). It also shows 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 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 opti-
cal correction.

Discussion
This study evaluated the prevalence of myopia in ado-
lescents 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% (95% CI: 28.6–40.6%) of 
myopic students were well-corrected and 26.7% (95% CI: 
21.1–32.3%) did not use any optical refraction.

Myopia is notably more prevalent in Asia, with scien-
tific literature indicating that children and adolescents 
in East Asia experience exceptionally high rates of myo-
pia. 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 chil-
dren and adolescents are few, and those we found that 
had been published in the last 5 years report rates rang-
ing 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 assess-
ment 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 that used more conservative criteria to define 
myopia (e.g., SE≤-0.50 and UVA ≤ 95VAR) 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 chil-
dren 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 combina-
tion 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 fre-
quent in girls and in the urban areas [22, 34]. In the pres-
ent 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]. Adoles-
cents 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 prev-
alence 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 adoles-
cents 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 low-
est 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 adoles-
cents. 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’ adoles-
cents. The migrant population in this study was mostly 
from Brazil and African countries, with a low rate of stu-
dents 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 adoles-
cents born in Portugal.

Scientific literature reports that children with special 
educational needs have a higher prevalence of vision dys-
function 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 lev-
els 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 astig-
matism 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 correc-
tion. According to WHO recommendations, in screening 
activities, an improvement in visual acuity with a pin-
hole 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 pin-
hole in uncorrected or undercorrected myopic partici-
pants, 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 per-
centage of teenagers who report having spectacles, but 
who do not use them regularly (13.0%). Several studies 

have explored compliance to spectacle use in impaire-
ment vision due to refractive errors, and a systematic 
review reveals that non-adherence rates in children are 
hiegh, even when glasses are freely provided. The reasons 
for non-adherence are varief, including factors such as 
broken glasses, forgetfulness, parental perceptions, and 
peer pressure  [44, 45]. 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 pro-
fessionals and the educational community must come 
together to raise awareness of the risks of non-compli-
ance 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 limita-
tions of this study is the fact that cycloplegic refraction 
was not used. Nevertheless, we sought a methodologi-
cal design that would minimize this aspect, looking for 
a reliable alternative. An open-field autorefractometer 
was used, an instrument that is described as the clos-
est technique to cycloplegic refraction [21, 37]. Another 
important measure was to combine the spherical equiva-
lent measurement with uncorrected visual acuity, as pro-
posed 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 selection of the eye with poorer visual acu-
ity may have contributed to some overestimation of myo-
pia prevalence compared to studies that consider only 
one eye. However, this approach has also been adopted in 
similar studies [28, 32]. 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, represent-
ing an opportunity for future work. Studying modifiable 
environemental risk factors is fundamental for under-
standing which habits and behaviors of adolescents are 
associated with the development of myopia, providing 
relevant evidence for the development of recommenda-
tions for its prevention and management.

Conclusions
This paper is a cross-sectional study of myopia in ado-
lescents 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 that mypia was 
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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 consider-
able 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 school-
children necessitates a cross-sectoral approach, involving 
both health and education sectors, to ensure systematic 
screening, effective refractive error services, optical cor-
rection, and ongoing follow-up for affected children. Our 
results also highlight the critical need for public educa-
tion 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 safe-
guarding children’s vision health.
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