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Corresponsal author spectacle wear in university students. Factors con-
Dra. Adriana C. Borelli tributing to its development are screen time, read-
Bravard 545 ing and outdoor exposure. The aim of this study was
(8000) Bahia Blanca to determine the prevalence of myopia in university
4549291 443-5760 students in the city of Bahia Blanca, and to establish
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are all are related to myopia.

Oftalmol Clin Exp (ISSNe 1851-2658) Material and methods: This is a descriptive
2024:17(2): €189-e197. cross-sectional study. University entrants during

2022 were included. Visual screening and comple-
tion of a form was performed to determine outdoor,
reading and screen exposure. Those who did not
pass the visual acuity test were referred for ophthal-
mological exam. The prevalence of myopia was cal-
culated and binary logistic regression was used to
determine the association of exposure factors.
Results: In all, 413 university students were evaluat-
ed with visual acuity testing. A total of 115 students
who not passed the visual acuity test, attended for
diagnosis, with 95 presenting myopia. The preva-
lence of myopia was 27.2% (95%CI=22.9-31.5%).
The OR for outdoor exposure was less than 1, while
for screens and reading it was greater than 1, al-
though the results were not statistically significant.
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Conclusion: A moderate prevalence of myopia was
demonstrated. Outdoor exposure was high com-
pared to other studies. No association of myopia
with exposure factors was found.

Keywords: myopia, outdoor, screens, reading.

Prevalencia de miopia, exposicion al aire
libre y tiempo de pantalla en el ingreso
a la universidad en el entorno urbano de
Bahia Blanca

Resumen

Objetivo: La miopia es una de las principales causas
de uso de gafas en estudiantes universitarios. Los
factores que contribuyen a su desarrollo son el tiem-
po frente a la pantalla, la lectura y la exposicion al
aire libre. El objetivo de este estudio fue determinar
la prevalencia de miopia en estudiantes universita-
rios de la ciudad de Bahia Blanca y establecer si la
exposicion al aire libre, el uso de pantallas y la lectu-
ra estan relacionados con la miopia.

Material y métodos: Se trata de un estudio des-
criptivo transversal. Se incluyeron estudiantes que
ingresaron en la universidad en 2022. Se realizé un
cribado visual y se cumpliment6 un formulario para
determinar la exposicion al aire libre, a la lectura y a
pantallas. Los que no superaron la prueba de agude-
za visual fueron remitidos a examen oftalmoldgico.
Se calculd la prevalencia de miopia y se utilizé una
regresion logistica binaria para determinar la aso-
ciacion de los factores de exposicion.

Resultados: En total, 413 estudiantes universitarios
fueron evaluados con pruebas de agudeza visual. Un
total de 115 estudiantes que no superaron la prueba
de agudeza visual acudi6 para diagnéstico, donde 95
presentaron miopia. La prevalencia de miopia fue
del 27,2% (IC 95%=22,9-31,5%). La OR para expo-
sicion al exterior fue inferior a 1, mientras que para
pantallas y lectura fue superior a 1, aunque los re-
sultados no fueron estadisticamente significativos.
Conclusiones: Se demostré una prevalencia mo-
derada de miopia. La exposicion al aire libre fue
elevada en comparacién con otros estudios. No se
encontrd asociacion de la miopia con los factores de
exposicion.

Palabras clave: miopia, medioambiente, pantallas,
lectura.

Prevaléncia de miopia, exposicao
externa e tempo de tela no ingresso a
universidade no ambiente urbano de
Bahia Blanca

Resumo

Objetivo: A miopia é uma das principais causas do
uso de dculos em estudantes universitarios. Os fato-
res que contribuem para o seu desenvolvimento sao
o tempo de tela, a leitura e a exposi¢do ao ar livre. O
objetivo deste estudo foi determinar a prevaléncia
da miopia em estudantes universitarios da cidade de
Bahia Blanca e estabelecer se a exposi¢do ao ar livre,
o uso de telas e a leitura estdo relacionados a miopia.
Material e métodos: Trata-se de um estudo descri-
tivo transversal. Foram incluidos alunos que ingres-
saram na universidade em 2022. Foi realizada uma
triagem visual e preenchido um formuldrio para
determinar a exposicdo ao ar livre, leitura e telas.
Aqueles que ndo superaram o teste de acuidade vi-
sual foram encaminhados para exame oftalmoldgi-
co. Calculou-se a prevaléncia de miopia e utilizou-se
regressdo logistica bindria para determinar a asso-
ciagdo dos fatores de exposigao.

Resultados: No total, 413 universitarios foram ava-
liados com testes de acuidade visual. Comparece-
ram para diagndstico 115 alunos que ndo passaram
no teste de acuidade visual, onde 95 apresentavam
miopia. A prevaléncia de miopia foi de 27,2% (IC
95%=22,9-31,5%). O OR para exposi¢do ao ar livre
foi menor que 1, enquanto para telas e leitura foi
maior que 1, embora os resultados nao tenham sido
estatisticamente significativos.

Conclusdes: Foi demonstrada uma prevaléncia mo-
derada de miopia. A exposi¢ao ao ar livre foi alta em
comparagdo com outros estudos. Nenhuma associa-
¢ao de miopia com fatores de exposicao foi encon-
trada.

Palavras-chave: miopia, ambiente, telas, leitura.

Introduction

Myopia is one of the main causes for distance
spectacle use in the school and university popu-
lations'. Although for years myopia was thought
to be genetic in origin, it is now clear that most
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cases are caused by the environment**. The two
environmental factors that contribute to its devel-
opment are the amount of time spent reading or
looking at screens, and the amount of outdoor
exposure that children and adolescents have’*.
In the 2000s these two factors were discovered™*,
and it has since been confirmed in multiple stud-
ies that there are more cases of myopia when chil-
dren read intensely and when they are not out-
doors’. These two environmental factors involve
the lifestyle of children and adolescents in a given
region, so preventing myopia by inducing life-
style changes in the population becomes a public
health issue that needs medical counselling’.

In this sense, epidemiological work on the
prevalence of myopia in several populations
started in the 1970s*'° and has been systemat-
ically developed showing a steady increase in
prevalence from low figures of 10%-15% in the
oldest samples to values of 70%-85% in most
recent studies'. The situation of increasing cases
is so remarkable that since 2015 the WHO has
begun to speak of a “myopia epidemic” and has
issued an extensive report on the various public
health and medical care approaches needed to
curb the epidemic'’.

Systematic prevalence studies are a fundamen-
tal tool for the evaluation of possible interven-
tions. As myopia can affect children and adoles-
cents with incident cases from 6 to 30 years of
age, each age group has a specific prevalence. In
Bahia Blanca, the “Bahia Ve” (Bahia see) program
run by the Secretariat of Health, has been work-
ing in this sense since 2008. Visits are scheduled
at the city’s educational institutions to carry out
ophthalmological check-ups for the early detec-
tion of eye diseases in early childhood, with a
strong focus on preventive ophthalmology. In the
14 years of the program’s existence, 8,089 chil-
dren have been screened in public schools. On
the other hand, the National University of the
South has its own infrastructure linked to the
health care of students, where ophthalmological
exams are frequently carried out in order to detect
alterations but still no data have been published
about the prevalence of refractive error in these
students. In this context, and given the scarcity of
local information on the prevalence of this health

condition in university populations, it is essential
to generate knowledge in this area. The aim of
this study was to show the prevalence of myopia
in university students in the city of Bahia Blanca,
and to establish whether factors such as outdoor
exposure, screen use and reading are related to
the occurrence of myopia.

Material and methods

This study was a descriptive cross-sectional
study. It included students enrolled in degree
courses at the Southern National University in
the city of Bahia Blanca who attended the health
clinics of the educational institution to undergo
a visual acuity test between September and
December 2022. In addition to the tests, the stu-
dents answered a survey in Google forms format
where they were asked some questions related to
the exposure to the mentioned myopia risk fac-
tors. The personal data of each subject was taken
into account at the beginning of the research to
match each subject with the results given in the
survey and follow up tests. These personal data
were then removed from the dataset for statisti-
cal analysis to ensure the privacy and confiden-
tiality of the results. The questionnaire included
an informed consent form, explaining the aims
of the research, making it clear that answering
the questionnaire was voluntary and anony-
mous. The study protocol was approved by the
Institutional Review Boards, the Teaching Unit of
the Provincial’s Health Secretary and the Welfare
Secretary of the National University of the South.

The screening consisted of unaided visual acu-
ity testing, performed at the University by the oph-
thalmologist in charge of the study with a com-
puter visual acuity software at 3 meters distance
in a special room under usual artificial lights.
The computer software included Snellen letters
and tumbling E letters (EChart Acuity, https://
echartacuity.com/) which could be changed ran-
domly from subject to subject, allowing that sev-
eral subjects could be tested simultaneously after
explaining the test procedure in groups of 5 chil-
dren. Those who did not pass the visual acuity
test at 20/30 Snellen uncorrected visual acuity
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Figure 1. Frequency distribution of main variables.
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test, were sent to the ophthalmological unit with
a scheduled visit, given by the ophthalmologist
in charge of the program, in order to carry out a
complete ophthalmological and subjective and
objective refractive testing. When the subjects
came for this complete ocular exam the ophthal-
mologist in charge of the study made a simple
subjective test considering previous prescriptions
and after this the doctor instilled two drops of
cyclopentolate 1% at five-minute intervals, after
an initial instillation of one drop of proparacaine
0.05% for topical anesthesia. After one hour,
pupil dilation was confirmed and cycloplegic
auto-refraction was performed taking the mean
of three measurements in each eye (at £0.25 D)
(Topcon RM8000, Tokyo, Japan). The diagnosis
was considered to be myopia if the result of the
Cycloplegic Spherical Equivalent of the right eye
was less than or equal to -0.50D.

The variables collected in the virtual ques-
tionnaire were age, gender, career, social secu-
rity, attendance to support classes outside the
University, average hours of daily exposure to
open air, screens and reading, visual acuity test
results. The variables collected in the subsequent
ophthalmological examination were the spherical
equivalent, considered as the sum of the value of
the spherical component with half the value of
the cylindrical component and the family history
of high myopia.

Once all data were obtained, they were loaded
into an Excel database for further processing.
Those few subjects aged 40 years or older and
those who did not complete the form because
they refused to participate in the research were
excluded. In addition, those outlier data where
the average hours of exposure of the studied vari-
ables exceeded 2 standard deviations were elimi-
nated. The sample needed to obtain representa-
tive results was calculated based on data from the
University showing a student population of 3,000
new students per year. This resulted in the need
for data from 360 students for an expected prev-
alence of myopia of 20%, considering an error of
5% and a Confidence Interval of 95%.

In first instance, a descriptive analysis was car-
ried out on the total population that attended the
visual acuity test using measures of frequency and
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central tendency. The calculated prevalence was
expressed as a percentage with confidence inter-
vals, and the fact that not all students attended the
diagnostic cycloplegic test was taken on account
estimating that the prevalence would be similar
in those cases excluded or included in the cyclo
test. In second instance, a logistic regression anal-
ysis of myopia as the dependent variable vs. inde-
pendent environmental factors as average daily
hours of outdoor exposure, screens exposure and
reading exposure, adjusted by age and gender and
tutorials. The results of the ODSS RATIO (OR),
its 95% confidence interval and the p-value are
described, with a p value of less than 0.05 being
considered significant. IBM-SPSS 25.0 software
was used for data processing.

Results

A total of 413 university students aged 18-39
years were studied between September and
December 2022. The mean age was 20.78 years,
and 67.8% were female (n=280). In the question-
naire, 78% (n=330) reported having social secu-
rity coverage and 20% (n=82) reported attend-
ing tutorial classes outside the university. On the
other hand, 84% (n=346) walked or cycled to uni-
versity, with an average trip time of 46 minutes
(Table 1). The average daily outdoors exposure
was 3.8 hours, screens were seen for an average of
5 hours/day, and 5.8 hours/day were spent read-
ing (Fig. 1). Out of the total number of students,
33% (n=136) had an impaired visual acuity test,
for which they were subsequently called for full
refractive examination and diagnosis (Table 1).

There were 136 students who did not reach
the 20/30 visual acuity threshold, and 84.6% of
them (n=115) attended the refractive testing. The
cycloplegic examination showed that 82.6% of
those (n=95) were diagnosed with myopia. The
estimated prevalence of myopia was then 27.2%
(95%CI=22.9-31.5%) (including 17 possible
myopia subjects among the 21 who failed the
refractive testing). The mean outdoor exposure
in patients with myopia was 3.73 hs, while those
without myopia was 3.85 hs (p=0.07). The mean
exposure to screens was 5.09 for those with myo-
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Table 1. Main outcome measures of the studied population.

Variables Mean Median Mode  SD
Age (years) 20.78 20 19 3,19
Time travelling outdoors to the university (mins) 46.94 40 40 12.5
Total mean daily exposure outdoor (hs) 3.8 35 3.2 1.2
Total mean daily exposure to screens (hs) 5 47 4 2.2
Total mean daily exposure to reading (hs) 4.8 4.7 34 1.8
Having social security coverage n= (%) 330 (78%) 83 (22%)
Positively taking tutorial classes n=(%) 82 (20%) 331(80%)
Table 2. Logistic regression with the association between myopia and the independent variables.

1€95%
A B Error Wald Sig. (p) OR Inferior  Superior
Age 048 037 1.678 195 1.049 976 1.127
Gender -.359 297 1.465 226 698 390 1.249
Tutorials -.898 389 5323 021 407 190 874
Outdoors -.075 101 541 462 928 761 1.132
Reading .084 .058 2.062 151 1.088 970 1.219
Screens 083 071 1.389 239 1.087 946 1.249
Constant -2415  1.053 5257 022 .089

pia and 4.75 for those without (p=0.13). Finally,
the mean number of hours of daily reading was
5.24 for those with myopia and 4.96 for those
without (p=0.13).

A binary logistic regression model was con-
structed where the dependent variable was the
diagnosis of myopia and the independent vari-
ables were the 3 exposure factors adjusted for
age, gender and attendance to support classes.
The results of the Odds ratio with confidence
intervals and significance level are shown in Table
2. The model as a whole showed statistical sig-
nificance (p=0.04) with an R Square of 6%. The
OR for outdoor exposure was less than 1, while
screens and reading was greater than 1, although
the results were not statistically significant. The

OR for taking tutorial classes was significantly
associated with presence of myopia.

Discussion

The present study reports the prevalence of
myopia in subjects at University entrance in the
city of Bahia Blanca. The prevalence was rela-
tively low compared to that of Asian Urban envi-
ronments, where similar aged youngsters have
between 70%-90% prevalence of myopia'. But is
relatively higher than the prevalence found in a
similar urban environment in Argentina in adults
aged 40+ where the prevalence was 14%'. Even
in the same country, the prevalence in 2005 for
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a population of office workers with a mean of 6
years of university study was also near 30% like in
the entrance to university in the present study*’.
It is possible that the finding of high amounts of
outdoor activities in this population of students
(even with high loads of nearwork) drives a rel-
atively low prevalence of myopia in studies of
Argentina. Another study with a similar ques-
tionnaire showed that children spend 27 hours
per week outdoors in Buenos Aries city, one of
the most extensive times outdoors reported in the
literature'. In this sense the 4 hours of primary
and secondary schooling that our country has
allows children to spend a lot of time outdoors®.
In this sense only the big cities in the country
(Buenos Aires, Rosario, Cordoba and Mendoza)
have extensive bocks of high-rise buildings where
children spend their time indoors in apartments
with air conditioned. In 2021, a study was pub-
lished that assessed the importance of outdoor
exposure in university students in Mendoza and
the prevalence of myopia'S. In Bahia Blanca, the
picture is somewhat different. With a population
of three hundred thirty three thousand inhabi-
tants the city has a flat architecture with few zones
of high rise buildings'”. So the students in the
present study had high outdoor exposure.

We did not find any significant association of
the risk factors assessed in this cross-sectional
study between the myopic and the non-myopic
groups. It is possible that some subjects in the
non-myopic group may be at risk of developing
myopia in the future so a prospective study of
risk factors may be a better approach. Another
important issue about this study is that myopia
was not measured in all subjects but a cut point
in 20/30 visual acuity was taken as good vision
and non-myopia. This approach was based on the
Australian study that suggested that for screen-
ing for myopia this cut point would be sensitive
and effective.

The use of screens has increased considerably
in recent decades. People born after 2010 belong
to the T generation and know the world around
them through digital screens, with behavior con-
ditioned by immediacy, speed and hyper connec-
tivity'®. In this decade children and young adults
have grown up surrounded by devices such as

smartphones, televisions, tablets or computers,
which have become a fundamental part of their
daily life’**°. Although the average hours spent
on screens is high in this study, both local and
international studies report higher averages, espe-
cially after the pandemic*-*.

Several studies link the increased progression
of myopia to the use of screens* **. Greater expo-
sure to computers and screens among university
students has been associated with an increase in
myopia®. In the present study, although the mean
hours of screens was higher in the group that pre-
sented myopia, the difference was significant. It is
important, as some research indicate, to take into
account other issues involved around the digital
habits. Many people use them in the dark and
at a close distance, and there is a direct relation-
ship between the high use of digital devices and
the low outdoor exposure, making it difficult to
establish the direct relationship of that risk fac-
tor’**. In this sense, some authors consider that
the results between screen time and myopia are
inconclusive, requiring more studies with objec-
tive measurements of screen time to evaluate the
evidence of an association between the two®.

The relationship of myopia with reading hours
is also related to close work. In our study, there
were increased hours of reading in the myopic
group, although the differences were not statisti-
cally significant. For centuries it has been debated
whether there is an association between near
work activities and myopia®. Huang et al. pub-
lished a systematic review with studies carried out
between 1994 and 2014, where they found only 4
longitudinal studies that suggested an association
between reading and myopia, while the others
found no such association®. One of the reasons
for this inconsistency may be the subjectivity of
the parameters with which reading is measured.
One of the most solid indicators that have been
used recently is a distance less than 30 cm as a
condition with myopigenic effects®*'. However,
these distances were based on questionnaires, as
in the case of the present study, and therefore can
only provide ambiguous thresholds for the “risk”
zone of closework activities. This is why the use
of objective instruments should be required to
measure the reading distance, such as the device
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used in an investigation carried out by Wen et al.,
where they used a portable instrument that can
measure and record the working distance and
illumination at the eyes, to obtain information
about close work and light levels*.

The lack of significant associations between the
studied factors, could possibly be due to the fact
that some subjects in the group without myopia
are at risk of developing myopia in the future, so
a prospective study of risk factors may be a bet-
ter approach. For example, a study carried out
in Portugal in a group of university students,
where after 12 years of observation they found
an almost double increase in the prevalence of
myopia caused by incident adult onset®. Another
important issue in this study is that myopia was
not measured in all subjects, but a cut-off point
of 20/30 visual acuity was taken as good vision
and not myopia. This approach was based on the
Australian study which suggested that this cut-
off point would be sensitive and effective for the
detection of myopia*.

Conclusions

A prevalence of myopia near 28% was found in
incoming students at the National University of
the South. The average outdoor exposure of this
population is high, being higher in those without
myopia, although this difference was not signit-
icant. The model constructed, although signifi-
cant, can explain a low percentage of the event
(6%), and although outdoor exposure had an
Odds Ratio of less than 1 and screens and read-
ing had an Odds Ratio greater than 1, the model
was not significant enough to determine whether
these life style habits were associated with myopia.
Even so, about 1 in 3 young subjects in this envi-
ronment with high outdoor exposure are myopic
and this needs public health interventions.
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