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Abstract
Introduction: Digitalisation has made technologies an
important vehicle for development and learning, especially
for children and young people. However, multiple risks of
excessive or inappropriate use have been described. This
study aimed to characterise the use of screens in young
Portuguese students and the association with perceived
health problems in the Aveiro municipality. Methods: A
cross-sectional study was conducted between September
2019 and April 2020 on students enrolled in schools in the
Aveiro municipality of Portugal through a questionnaire
applied to 4th, 6th, and 8th graders. A descriptive analysis
characterised the screen use, while logistic regressions
were utilised to assess association with perceived health
outcomes. Results: Four of the 989 students who re-
sponded to the questionnaire (0.4%) reported not using
any screen device. Around 57% of students reported not

taking any device to school. Screen time spent during
weekdays was associated with higher reduction in physical
activity (adjOR = 2.54, p = 0.019). Receiving a device be-
tween 0 and 5 years old showed positive association with
body pain (adjOR = 1.62, p = 0.034), and using screens
at school was associated with more problems at home
(adjOR = 2.04, p = 0.01). Screen use during meals and
having screens in the bedroom during sleep were con-
sistently associated with a more negative perception of
health outcomes. Discussion: Literature points to a mul-
titude of possible health consequences regarding inade-
quate or excessive screen use, but most data are based on
small samples and a limited number of observations. This is
one of the first studies describing screen use among young
schoolgoers in Portugal and the first using a big repre-
sentative sample of Aveiro students. Our study gives some
insight on the screen habits of young people in Portugal
and demonstrates that some habits can have impact on
important aspects such as physical activity, body pain, and
family dynamics. Conclusion: Screen use and screen habits
have important consequences in multiple aspects of
health. Systematic data collection on screen use and its
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impact on health, including mental health, among
schoolgoers is essential, particularly to understand long-
term effects and allow effective prevention strategies.

© 2024 The Author(s). Published by S. Karger AG, Basel

on behalf of NOVA National School of Public Health

DisConnect: Caracterização do uso de ecrãs e
perceção de problemas de saúde em estudantes de
Aveiro, Portugal – um estudo transversal

Palavras Chave
Literacia digital · Saúde digital · Saúde pública ·
Epidemiologia · Uso de ecrãs

Resumo
Introdução: A digitalização fez das tecnologias um im-
portante veículo de desenvolvimento e aprendizagem,
sobretudo para crianças e jovens. Porém, a literatura
descreve múltiplos riscos do uso excessivo ou in-
adequado. Este estudo pretendeu caracterizar o uso de
ecrãs numa população de estudantes do município de
Aveiro, e estudar associação com problemas de saúde.
Métodos: Estudo transversal, desenvolvido entre se-
tembro de 2019 e abril de 2020, numa amostra de alunos
matriculados no 4.°, 6.° e 8.° anos, em escolas do muni-
cípio de Aveiro. A recolha de dados foi realizada através
de questionário. A caracterização do uso de ecrãs foi
realizada por análise descritiva, enquanto a associação
com aspetos de saúde foi estudada por regressão
logística. Resultados: Quatro dos 989 estudantes (0.4%)
referiram não usar dispositivos com ecrãs. Cerca de 57%
referiram não levar ecrãs para a escola. Maior tempo de
ecrã durante a semana demonstrou associação com
maior redução de atividade física (adjOR = 2.54, p =
0.019). Receber um primeiro dispositivo até aos 5
anos apresentou associação positiva com dor corporal
(adjOR = 1.62, p = 0.034), e o uso de ecrãs na escola
apresentou associação com problemas familiares
(adjOR = 2.04, p = 0.01). O uso de ecrãs durante re-
feições e a sua presença no quarto durante o sono,
relacionaram-se com uma perceção geral mais neg-
ativa das questões de saúde. Discussão: Os estudos
apontam várias consequências de saúde decorrentes
do uso excessivo ou inadequado dos ecrãs, mas a
maioria baseia-se em amostras pequenas ou num
número limitado de observações. Este é um dos pri-
meiros estudos sobre o uso de ecrãs entre estudantes
Portugueses, e o primeiro a usar uma amostra de

grande dimensão, representativa da população escolar
de Aveiro. Fornece informação respeitante a hábitos
de uso de ecrãs, e demonstra associação com questões
importantes para a saúde, como atividade física, dor
corporal e aspetos da dinâmica familiar. Conclusão: O
uso de ecrãs e os hábitos de utilização têm associação
com múltiplos aspetos relevantes para a saúde das
crianças e jovens em idade escolar. É essencial pro-
mover recolha sistemática de dados, e estudar os
potenciais impactes na saúde (incluindo saúde mental)
para compreender os efeitos a longo prazo e permitir
intervenção efetiva.

© 2024 The Author(s). Published by S. Karger AG, Basel

on behalf of NOVA National School of Public Health

Introduction

Worldwide, it is estimated that around 5.2 billion people
(64%) use the Internet, 5.4 billion (68%) own a phone, and
4.8 billion (59%) use social media [1]. In Portugal, it is
estimated that 8.7 million (85%) use the Internet, and 10.1
million (98.2%) have a cellphone. The Portuguese user
spends an average of 7 h and 37 min per day connected to
the Internet, mainly at the expense of social networks.
Around 8.1 million (79%) are active users of social media,
with an average daily use of more than 2 h [2].

Young people are themain user group. Around 90% have
access to the Internet, with an average use of 3 h per day [3].
Access and use increase with age (38% between 3 and 8 years
old, 62% between 6 and 8 years old) [3, 4]. In 2019, 87% used
a smartphone every day (compared to just 35% in 2014) and
73% used social media daily [3]. The average age at which
younger people start using the Internet is currently under
10 years old [5], which represents an important generational
gap in relation to their respective parents, whose initiation
occurred on average after the age of 20 [6].

The digitalisation of the world hasmade technologies an
important vehicle for development and learning, especially
for children and young people. On the other hand, daily
life has become, in many aspects, dependent on screens
and the Internet, meaning technologies are important for
social integration and personal and professional devel-
opment [1, 7]. However, in parallel with the recognised
benefits, there is an increasing number of studies high-
lighting possible risks related to excessive or inappropriate
use. Exposure to content related to alcohol, tobacco, and
sexual activity through the media encourages earlier ini-
tiation of these behaviours [7, 8]. Internet has also become
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a means of disseminating trends and challenges that can
directly compromise health and physical integrity, of
which the “BlueWhale Challenge” and “MomoChallenge”
are examples [9–11]. Indirectly, the use of screens has been
associated with overweight and obesity, postural changes,
vision problems, sleep disorders, and also issues related to
behaviour, learning, and mental health, especially in
children and young people [9–12].

The risk of addiction was already recognised by the
World Health Organization (WHO) through the inclu-
sion of Internet Gaming Disorder in the 11th revision of
the International Classification of Diseases (ICD-11) [13,
14]. The American Psychiatric Association included
Internet addiction and online gaming addiction in the 5th
edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5), listing them as problems requiring
further investigation [15].

However, there are no national or local studies in
Portugal that allow us to know the prevalence of problems
related to the use of screens or the Internet in young
people. Therefore, this study aimed to characterise the use
of screens and the Internet in young people and the
associated health problems in the Aveiro municipality.

Materials and Methods

Study Design
A cross-sectional study was conducted between Sep-

tember 2019 and April 2020 by applying a questionnaire
to students enrolled in the 4th, 6th, and 8th school years
in the Aveiro municipality of Portugal. The study is
reported in adherence to the STROBE statement (online
suppl. File 1; for all online suppl. material, see https://doi.
org/10.1159/000542198).

Sampling
The municipality of Aveiro has a territorial area of

197.58 km2 and a population of 78,734 inhabitants [16, 17].
The schools of Aveiro municipality include seven school
groups (AE) and one non-grouped school, in a total of 44
educational institutions. The school population, at the date
of the assessment carried out for this study, contained
11,375 students, 1,037 teachers, and 585 non-teaching staff.
Of the total number of students, 7,336 attended primary
school [18]. The sample of this study comprised 992
students, being representative of the school population of
the municipality of Aveiro, considering the size of the
population equivalent to the enrolled students, a margin
error of 5%, a confidence interval of 95%, and a maximum
estimated prevalence value of 50% (as it is unknown).

Data Collection
In the absence of information that would allow for a

targeted situation diagnosis, a data collection question-
naire was developed to locally characterise the use of
screens and the Internet (online suppl. File 2). The
questions included in the questionnaire were based on the
available national and international bibliography, as well
as pre-existing questionnaires validated for the Portu-
guese population. The questionnaire was subjected to
assessment by a multidisciplinary team with experience
and knowledge in the area and involved in the con-
struction and application of the previously mentioned
questionnaires. A pre-test application of the final ques-
tionnaire was carried out for a sample of students.

Study Variables
Several variables were selected, including demographic

data relating to gender, age, group of schools belonging to
and school year. Additionally, data on screen use were
collected, including location of use, frequency, time of use
during the week and the weekend, and the purpose of use.
Questions related to screen habits were also obtained,
including use after waking up or before going to sleep.

As dependent variables, the perception of students
regarding the impact of their screen use on time spent
with family and friends, physical exercise, sleep hygiene,
physical pain, and vision problems. The questionnaire
provides greater detail on the variables under study
(online suppl. File 2).

Statistical Analysis
A descriptive analysis of the sample was carried out.

Categorical variables were presented as absolute and
relative values, and continuous variables as mean and
standard deviation. For the association analysis, con-
tinuous variables, such as age and age at first device, were
converted to categories of similar size, recurring to a
k-means analysis. These were added to account for dif-
ferences in student groups.

A bivariate analysis was performed to test the associ-
ation between the dependent and the independent vari-
ables. Finally, multivariate analysis was performed using
logistic regression to evaluate the predictive factors that
contributed to the existence of health problems. For di-
chotomous variables with the categories “yes” and “no,”
the category “no”was used as reference. The variables with
a p value <0.20 in the bivariate analysis were selected for
the multivariate logistic regression model, resulting in
crude and adjusted odds ratio (OR), 95% confidence in-
tervals (CIs), and p values with a significance level of 0.05.
The latter was performed using a stepwise methodology.
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This process was repeated for each of the outcomes. All
missing values were excluded from the inferential analysis.
Data were analysed using IBM SPSS Statistics® version 28.

Results

Characterisation of the Sample
The questionnaire was applied to 992 students in the

4th, 6th, and 8th school years in four AE in the munic-
ipality of Aveiro (Aveiro, Eixo, José Estêvão, and Rio Novo
do Príncipe). Three questionnaires were invalidated, re-
sulting in a total of 989 valid questionnaires. The number
of male and female (50%) students was equivalent. The
average age was 11 years. The students were mostly in the
4th year (45.5%), followed by the 6th (36.3%) and the 8th
year (18.2%). The majority of students belonged to AE
Aveiro (48.1%), followed by AE José Estêvão (29.6%), AE
Eixo (17.2%), and AE Rio Novo do Príncipe (5.1%). The
sample characterisation can be found in Table 1.

Characterisation of the Use of Screens and the Internet
Only four of the 989 students who responded validly to

the questionnaire reported not using any screen device.
Of the remaining 985 (99.6%), only three did not have at
least one device of their own (Table 2). The most used
devices were the cellphone (88%), the tablet (67%), and
the laptop (64%) (online suppl. Table S1). More specific
details can be found in online supplementary Table S1,
and a distribution by school year is present in online
supplementary Table S2.

Most children received their first device around 7 years
of age (Table 1), and 10% received their first device before
the age of 5. Around 57% of students reported not taking
any device with them to school (Table 2), although there
was significant disparity between school years (online
suppl. Table S2). In the 4th year, only 2% of students took
devices with them to school, rising to 75% and 83% in the
6th and 8th years, respectively. In general, the use of
devices within the classroom was not permitted in the 4th
year of schooling, with a tendency towards greater per-
mission in the 6th and 8th years, depending on the
teacher or class subject.

Most guardians (90%) somehow controlled students’
interaction with screens, regardless of the year of
schooling, although with a tendency towards increasing
autonomy with advancing age. The “parental control”
methodology varied, with controlling the time spent in
front of screens coming first for 4th and 6th years and
establishing rules/advice coming first for 8th year (online
suppl. Table S2).

Only 39% of students reported spending less than
2 h in front of screens on a typical weekday. Around 12%
reported spending more than 6 h per day in front of
screens (Table 2). Screen viewing time increased as
schooling progressed and was significantly higher on
weekends (online suppl. Table S2).

The main place where screens were used was the
student’s home. The type of main activity varied de-
pending on age, with gaming predominating among
younger students and social media among older students
(online suppl. Table S2).

With regard to food, more than 90% of students ate at
the table with their family, regardless of their year of
schooling. The majority (91%) did not use screens during
meals. However, 49% reported frequently eating or
drinking in front of screens, with a variation between 41%
in the 4th year and 65% in the 8th year. The most fre-
quently consumed foods were fruit (53%), sweets (51%),
bread (44%), and juices (43%), with differences between
years of schooling. At the same time, more than 25% of
students in each year of schooling reported that their use
of screens and the Internet diminished their time for
physical activity (online suppl. Table S2).

Regarding the impact of screens on students’ daily
lives, 18% reported that the use of screens reduces time
spent with family, 12% reported that it reduces time spent
with friends, and 21% reported that their use of screens
often created problems at home. 16% reported that the
use of screens interferes with academic success or the
completion of school tasks (Table 2), reaching a maxi-
mum of 25% in 8th-year students.

Table 1. Characterisation of the sample of students surveyed

Variable Mean (standard deviation)

Continuous variables
Age (n = 989) 10.7 (1.6)
Age at first device (n = 989) 7.1 (2.2)

Variable Categories n (%)

Categorical variables
Sex (n = 989) Female 494 (49.9)

Male 495 (50.1)
School year (n = 989) 4th Year 450 (45.5)

6th Year 359 (36.3)
8th Year 180 (18.2)

School group (n = 989) Aveiro 476 (48.1)
Eixo 170 (17.2)
José Estêvão 293 (29.6)
Rio Novo do
Príncipe

50 (5.1)
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Table 2. Characterisation of the screen use among students from Aveiro

Variable Categories n (%)

Use of screen devices No 4 (0.4)
Yes 985 (99.6)

Owns a screen device No 3 (0.3)
Yes 982 (99.7)

Takes screens to school No 557 (56.5)
Yes 428 (43.5)

Screens at the classroom No 743 (75.1)
Yes 8 (0.8)
Depends 238 (24.1)

Parental control No control 105 (10.6)
Some control 591 (59.8)
Control everything 293 (29.6)

Average daily time spent on screen activity on weekdays <2 392 (39.5)
2–4 333 (33.7)
4–6 146 (14.8)
6–8 64 (6.5)
>8 54 (5.5)

Average daily time spent on screen activity on weekends <2 167 (16.8)
2–4 325 (32.9)
4–6 218 (22.0)
6–8 143 (14.5)
>8 136 (13.8)

Preferential place of use Home 827 (84.6)
School 22 (2.2)
Other 14 (1.4)
No specific place 115 (11.8)

Family meals are shared at the table No 79 (8.0)
Yes 910 (92.0)

Takes screens to the meal table No 897 (90.7)
Yes 92 (9.3)

Eats or drinks while using screen devices No 500 (51.3)
Yes 474 (48.7)

Outcomes: perception of the impact of screen use
Diminished physical activity No 721 (72.9)

Yes 268 (27.1)
Diminished family time No 809 (81.8)

Yes 180 (18.2)
Diminished time with friends No 869 (87.9)

Yes 120 (12.1)
Impact on school tasks or academic success No 833 (84.2)

Yes 156 (15.8)
Problems at home No 779 (78.8)

Yes 210 (21.2)
Screens in the bedroom while sleeping No 334 (33.8)

Yes 655 (66.2)
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As for sleeping habits, students reported sleeping an
average of 9 h per night (9.4 h/night in the 4th year; 8.8 h/
night in the 6th year; 8.3 h/night in the 8th year). The
majority of students (66%) said they had screens in their
bedrooms while sleeping, a percentage that increased as
they progressed in school. The most frequent device was
the cellphone (45%), surpassing the television (36%). 31%
of students reported that screens disturbed their
sleep. Taking a long time to fall asleep and needing screens
to fall asleep were the main disorders identified (Table 2).

Regarding organic problems, 77% of students reported
never having felt body pain associated with the use of
screens, values that remained stable between years of
schooling. Although 83% reported never having suffered
from vision changes associated with the use of screens
(Table 2), this percentage decreased as the year of schooling
progressed, with a gradual increase in the proportion of
past or current complaints (online suppl. Table S2).

Some questions were specifically related to signs in-
dicating inappropriate or excessive use of screens (red
flags). In this context, 32% stated that they spent most of
their free time in front of screens; 29% acknowledged
feeling worried or irritable when they needed to be away
from screens; 29% stated that it was common for them to
receive comments regarding their excessive use of
screens; and 10% admitted lying or avoiding talking about
their screen use. Around 15% stated that they started
using screens immediately after waking up, and 44%
stated that they continued using screens until they fell
asleep (online suppl. Table S1). The frequency of these
phenomena increased with school year.

Association Analysis
Eight different models were created to test the asso-

ciation between students’ characteristics or behaviours
and their perception of the impact of screen use in dif-

ferent dimensions. The association between independent
variables and the perception of impact on physical ac-
tivity was analysed through bivariate analysis and mul-
tivariable logistic regression (Table 3). The bivariate
model showed significant positive association with
children’s age (between 10 and 12 years old) (OR = 1.48,
95% CI: 1.00–2.19, p = 0.048) and with the use of screens
during meals (OR = 1.66, 95% CI: 1.06–2.60, p = 0.027),
whereas there was a negative association with having
screens in the bedroom (OR = 0.69, 95% CI: 0.51–0.94,
p = 0.019) and with time spent in front of screens during
the weekend, especially in the intermediate groups – the
ones that spent between 2 and 4 h (OR = 0.47), between 4
and 6 h (OR = 0.57), and between 6 and 8 h (OR = 0.52).
The multivariate model confirmed the association with
the same three groups of screen use during the weekend,
with two additional significant ones: a positive association
with the time spent during weekdays (6–8 h: adjOR =
2.54, 95% CI: 1.17–5.52, p = 0.019) and a negative one
with the AE José Estevão (adjOR = 0.43, 95% CI:
0.21–0.86, p = 0.017).

When analysing the influence of screen use on the time
spent with family (online suppl. Table S3), female sex
(OR = 0.61, 95% CI: 0.44–0.85, p = 0.003), time spent in
front of screens during weekdays (2–4, 4–6 and 6–8 h)
and weekends (2–4 and 4–6 h) showed a negative as-
sociation, whereas the use of screens during meals
contributed positively to decrease time spent with family.
The multivariate analysis further confirmed the associ-
ations with sex (adjOR = 0.67), time spent on weekends
(2–4 h: adjOR = 0.40; 4–6 h: adjOR = 0.42; 6–8 h: adjOR =
0.71), and usage during meals (adjOR = 0.61).

The impact on time spent with friends was also an-
alysed (online suppl. Table S4), and the variables which
showed a negative association were female sex (OR =
0.66), 10–12 age group (OR = 0.50), and eatingmeals with

Table 2 (continued)

Variable Categories n (%)

Diminished sleep quality No 680 (68.8)
Yes 309 (31.2)

Body pain Yes, in front of screens 52 (5.3)
Yes, even without screens 32 (3.2)
Yes, in the past 143 (14.5)
Never 762 (77.0)

Sight changes Yes, in front of screens 50 (5.1)
Yes, even without screens 72 (7.3)
Yes, in the past 48 (4.9)
Never 819 (82.8)
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family (OR = 0.47), whereas the use of screens during
meals had a positive association (OR = 1.90, 95% CI:
1.09–3.30). In the multivariate analysis, the 8–9 age group
had a positive association (adjOR = 1.95, 95% CI:

1.19–3.19, p = 0.008), as well as taking devices to school
(adjOR = 1.94, 95% CI: 1.18–3.20, p = 0.009), while
having screens in the bedroom showed a negative as-
sociation (adjOR = 0.63, 95% CI: 0.40–0.99, p = 0.045).

Table 3. Association between characteristics and behaviours regarding screens, and the perception of lower
physical activity

Variable OR 95% CI p value adjOR 95% CI p value

Sex (ref: male) 0.94 0.71–1.25 0.682

Age, years
13–15 (ref) 1
10–12 1.48 1.00–2.19 0.048
8–9 1.22 0.88–1.67 0.230

School cluster
Aveiro (ref) 1 1
Eixo 0.70 0.38–1.30 0.260 0.61 0.33–1.13 0.114
José Estevão 0.53 0.27–1.04 0.066 0.43 0.21–0.86 0.017
Rio Novo do Príncipe 0.62 0.33–1.17 0.143 0.54 0.28–1.03 0.062

Owning a device (≥1) 1.21 0.71–2.07 0.483

Age of first device, years
9–14 (ref) 1
6–8 0.85 0.56–1.29 0.443
0–5 0.95 0.66–1.35 0.760

Takes device to school 1.16 0.87–1.53 0.317

Uses device at school 1.02 0.74–1.41 0.913

Parental control
Do not control (ref) 1
Some level of control 1.43 0.88–2.31 0.148
Control everything 1.03 0.75–1.42 0.842

Time spent in front of screens in weekdays, h
<2 (ref) 1 1
2–4 1.07 0.55–2.07 0.851 2.15 0.98–4.74 0.058
4–6 1.10 0.56–2.15 0.784 2.04 0.95–4.35 0.066
6–8 1.59 0.78–3.25 0.20 2.54 1.17–5.52 0.019
>8 1.54 0.68–3.47 0.298 1.81 0.79–4.19 0.164

Time spent in front of screens during the weekend days, h
<2 (ref) 1 1
2–4 0.47 0.29–0.79 0.004 0.39 0.21–0.74 0.005
4–6 0.57 0.37–0.88 0.010 0.47 0.27–0.80 0.007
6–8 0.52 0.33–0.83 0.006 0.43 0.25–0.74 0.003
>8 0.77 0.47–1.26 0.290 0.65 0.38–1.11 0.118

Place where screens are used the most
Home (ref) 1
School 0.85 0.56–1.28 0.437
Unspecified/other 0.52 0.16–1.62 0.257

Eats meals with family 1.11 0.65–1.87 0.710

Use screens during meals 1.66 1.06–2.60 0.027 0.68 0.42–1.09 0.110

Screens in the bedroom while sleeping 0.69 0.51–0.94 0.019

Bold indicates statistically significant vlaues.
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The analysis on the perceived impact on school tasks
(online suppl. Table S5) showed multiple variables with
significant results in the bivariate model, such as lower
age groups, taking devices to school, and time spent on
screens in both weekdays and weekends. The multivar-
iable model showed that age groups were positively as-
sociated with the outcome, with the 10–12 age group
having an adjOR of 3.08 (95% CI: 1.85–5.13, p < 0.001),
and the 8–9 one with an adjOR of 2.04 (95% CI:
1.30–3.19, p = 0.002). Negative associations were found
with the usage of screens during meals (adjOR = 0.35,
95% CI: 0.21–0.57, p < 0.001) and the presence of screens
in the bedroom (adjOR = 0.53, 95% CI: 0.33–0.82, p =
0.005).

Regarding the perceived worsening of problems at
home (online suppl. Table S6), themultivariate regression
showed positive significant values with the use of screens
at school (adjOR = 2.04, 95% CI: 1.19–3.51, p = 0.01),
whereas negative values were found in the intermediate
groups of time spent during weekends (adjOR between
0.34–0.55) and with the use of screens during meals
(adjOR = 0.51, 95% CI: 0.32–0.82, p = 0.005).

Associations with sleep issues were also analysed
(online suppl. Table S7). In the bivariate model, time
spent on weekdays (OR = 0.32–0.47) and weekends
(OR = 0.33–0.59) had negative associations, as well as
eating meals with family (OR = 0.57) and having a screen
in the bedroom (OR = 0.47). Using screens during meals
contributed positively to the outcome (OR = 2.30). The
multivariate analysis showed negative associations with
belonging to the AE Rio Novo do Príncipe (adjOR = 0.45,
p = 0.016), as well as spending 4–6 h during weekends in
front of a screen (adjOR = 0.42, p < 0.001), using screens
during meals (adjOR = 0.52, p = 0.006), and having a
screen in the bedroom (adjOR = 0.50, p < 0.001).

Association with body pain was analysed through
regression models (Table 4). Bivariate models showed a
negative association with receiving the first screen device
at younger ages (OR = 0.57–0.69) and spending 4–6 h in
front of screens during weekend days (OR = 0.51). In the
multivariate regression, receiving a device between 0 and
5 years old showed a positive association (adjOR = 1.62,
p = 0.034), while spending between 2–4 h (adjOR = 0.44,
p = 0.016) and 4–6 h (adj = 0.31, p < 0.001) in front of
screens had a negative association with body pain.

When analysing the association with eyesight problems
(online suppl. Table S8), being younger than 12 years old
had a positive association (OR = 1.92 for 10–12 years old
and OR = 1.55 for 8–9 years old), as well as receiving the
first device between 6 and 8 years old (OR = 1.65) and
using them during meals (OR = 1.70). Having screens at

the bedroom while sleeping (OR = 0.57) and spending
screen time during the weekend (OR = 0.25–0.51) showed
negative associations. Further analysis with the multi-
variate regression confirmed the negative association with
the time spent during the weekend, namely, for 2–4 h
(adjOR = 0.27, p < 0.001), 4–6 h (adjOR = 0.47, p = 0.003),
and 6–8 h (adjOR = 0.54, p = 0.019).

Discussion

Digital technologies, the Internet, and screen devices
have changed our way of life. However, there remains a
lack of data that allows an adequate characterisation of
the consequences of this widespread use for safety and,
even more so, for health. Studies have been multiplying
but have limitations, sometimes due to their small
samples or methodological flaws, and there is a lack of
systematic reviews and meta-analyses. Most countries do
not have specific coding for problems related to the use of
screens and the Internet, which makes access to uniform
and reliable information difficult. The present study
provides important data on the use of screens by young
Portuguese schoolgoers.

This study showed that screen use during meals was
positively associated with several health dimensions,
including diminished time with family and friends, ne-
glecting school tasks, and sight problems. Using screens
during meals may disrupt healthy eating habits and
family interactions, just as described in the literature. It
influences eating habits and physical activity, with a
consequent association with overweight and obesity [19,
20]. On the other hand, watching screens is mostly a
sedentary activity. It is often associated with the con-
sumption of high-calorie foods with low nutritional value
[21]. Advertising content viewed while browsing is also a
stimulus for this type of consumption [21, 22].

Having screens in the bedroom was consistently as-
sociated with negative impact on the time spent with
friends, school tasks, and sleep. Evidence also suggests a
negative impact on the quantity and quality of sleep
[23–25]. While the excessive use of screens can directly
reduce sleep time, the presence of devices in the bedroom
during sleep, exposure to blue light from screens before
falling asleep, and pre-sleep stimulation can also result in
changes inmelatonin levels, delay the onset of sleep, cause
irregular sleep cycles, and lead to nighttime or premature
awakenings [22–26].

Receiving devices at a younger age was associated with
increasing body pain. Incorrect screen viewing postures can
lead to acute musculoskeletal pain [27]. However, chronic
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changes such as persistent cervical pain, headaches, and
changes in spinal alignment may appear. Prolonged use
favours increased stiffness of the cervical muscles and ac-
centuation of thoracic kyphosis [28], which are more no-

torious in older adolescents who have been using devices for
longer time, as noted in our study.

Several factors contributed to worsening sight: younger
age groups, receiving devices between 6 and 8 years old, and

Table 4. Association between characteristics and behaviours regarding screens and the perception of body
pain

Variable OR 95% CI p value adjOR 95% CI p value

Sex (ref: male) 1.04 0.77–1.40 0.807

Age, years
13–15 (ref) 1
10–12 1.05 0.69–1.61 0.816
8–9 1.13 0.81–1.58 0.463

School cluster
Aveiro (ref) 1
Eixo 1.09 0.54–2.20 0.808
José Estevão 1.24 0.58–2.63 0.578
Rio Novo do Príncipe 0.91 0.44–1.89 0.806

Owning a device (≥1) 0.82 0.49–1.39 0.465

Age of first device, years
9–14 (ref) 1 1
6–8 0.57 0.37–0.88 0.011 1.13 0.76–1.67 0.552
0–5 0.69 0.48–0.99 0.045 1.62 1.04–2.52 0.034

Takes device to school 1.04 0.77–1.41 0.778 1.53 0.78–3.01 0.213

Uses device at school 0.95 0.68–1.34 0.788

Parental control
Do not control (ref) 1
Some level of control 1.13 0.67–1.91 0.641
Control everything 1.02 0.73–1.42 0.916

Time spent in front of screens in weekdays, h
<2 (ref) 1 1
2–4 0.79 0.41–1.52 0.483 1.74 0.78–3.89 0.174
4–6 1.00 0.52–1.92 0.988 1.54 0.72–3.29 0.265
6–8 0.77 0.37–1.59 0.481 0.98 0.44–2.17 0.958
>8 0.59 0.24–1.44 0.25 0.62 0.25–1.56 0.311

Time spent in front of screens during the weekend days, h
<2 (ref) 1
2–4 0.61 0.36–1.04 0.069 0.44 0.23–0.86 0.016
4–6 0.51 0.32–0.81 0.005 0.31 0.17–0.56 <0.001
6–8 0.95 0.60–1.53 0.844 0.77 0.44–1.33 0.345
>8 0.75 0.44–1.28 0.287 0.71 0.40–1.26 0.242

Place where screens are used the most
Home (ref) 1
School 0.86 0.561 0.509

Unspecified/other 0.86 0.295 0.79

Eats meals with family 0.94 0.546 0.809

Use screens during meals 1.45 0.9 0.127 0.71 0.43–1.18 0.186

Screens in the bedroom while sleeping 0.89 0.646 0.456

Bold indicates statistically significant vlaues.
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screen use during meals. Excessive brightness increases the
risk of computer vision syndrome. This concerns a set of
symptoms that usually appear during or after long periods of
screen viewing (tiredness, irritation, dryness, blurred vision,
double vision, headaches) [29, 30]. These are usually acute,
although chronic changes may appear. In children, screens
can anticipate the need for optical correction [20, 22, 30].

Use of screens in younger age groups was associated
with higher perceived impact on school tasks and time
spent with friends. Taking devices to school was also linked
to a perception of decreased time with friends. Excessive or
inappropriate use of the Internet has been associated with
disorders in affective development, deficits in social skills,
changes in behaviour, difficulty in acquiring communi-
cation and learning skills, and delayed capacity for au-
tonomy [31, 32]. These effects are more frequent when
problematic use is established early in life.

The literature highlights objective risks to health and
safety arising from excessive or inappropriate use of
screens. Although multifactorial, the emergence of these
problems is mostly influenced by behavioural determi-
nants, linked to habits and lifestyle. Thus, some caution
must be paid for when interpreting these results, as other
factors might be present, which might not have been
accounted for. Nevertheless, it is known that behavioural
determinants are influenced by the level of education and
literacy, which makes them vulnerable to intervention in
this way. The school environment has been reinforced as
particularly conducive to effective intervention strategies
in this field [33, 34]. At an international level, UNICEF
recommends teaching “digital literacy to children in
schools” [35]. At the national level, many priorities
highlighted in the National Health Plan and the National
School Health Program may be linked to the use of
screens (diet and physical activity, sleeping habits, pos-
tural education, mental health, and prevention of
substance-free addiction) [36, 37].

The Portuguese Society of Neuropediatrics has recently
published recommendations for the good use of digital
technologies, aligned with the scientific evidence accu-
mulated to date and the experience of paediatric neurol-
ogists in Portugal. Among other recommendations, it is
mentioned that screen time should be limited depending
on age (avoid exposure until the age of 3, less than 30 min
per day between the ages of 4 and 6, less than 1 h per day
between the ages of 7 and 11, less than 2 h per day between
12 and 15 years old); there should be no use of screens
during meals at any age; screens should not be present in
the bedroom at night; screens should be avoided at schools
up to the age of 6 [38]. Thereby, this study demonstrates the
existence of inappropriate use of screens at the local level.

Regarding intervention in this area, initiatives have
been growing in number and prominence, both na-
tionally and internationally. However, they are often
based on strategies that are not evidence-based or are
implemented in an isolated and poorly structured way.
Thus, following the results of this study, the project
“DisConnect – Promotion of Healthy and Safe Use of
Screens” was created by the Public Health Unit of the
Primary Healthcare Cluster of Baixo Vouga, ensuring
evidence-based intervention of both health professionals
and security forces in close collaboration. It is also in-
tended that “DisConnect” migrates to school curricula,
requiring the implementation of objective and stand-
ardised measures across schools, if possible, through
involvement of the government itself.

Limitations
The present study has several limitations. Given its

transversal nature, it is not possible to evaluate incidences
nor to assess causal associations. The data were collected
between September 2019 and April 2020. The first cases
of COVID-19 in Portugal were reported in March 2020,
demanding the subsequent reorganisation of the public
health services and its activities. Additionally, the pan-
demic context may have influenced the participation of
schools in the study, which could lead to selection bias.
However, most of the data had already been collected by
the time the first cases were detected.

Regarding the questionnaire, a “pre-test” application
was carried out. Using the online route allowed data
collection to be faster, with simultaneous application in
several classes and with delegation of monitoring to
teachers, after training. Despite the validation of the in-
strument, this is fallible, presenting information bias. Some
questions may also have induced responses in a certain
direction, for example, through social desirability. Because
of geographical disparities, these resultsmay not accurately
reflect the entire country’s population of schoolgoers.

Final Remarks

This study presents data on the use of digital devices
and the Internet, based on a big representative sample of
students in the Aveiro municipality, presenting one of the
first studies in Portugal on this topic. It is increasingly
recognised that digital technologies present risks and
benefits. While it is important to prevent excessive or
inappropriate use, it is equally important that children are
familiar with these tools and know how to use them
naturally for practical and useful everyday purposes.
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Therefore, prohibitive recommendations, focused only
on-screen time, are outdated and inappropriate. Current
recommendations focus mainly on the need for super-
vision, the establishment of rules and dialogue, which
makes their application more difficult to evaluate ob-
jectively and quantitatively. The results of this study are
important to highlight the aspects to which health ser-
vices should pay more attention regarding screen habits
and its possible health consequences. This can help drive
effective interventions, of which “DisConnect” may be a
good example for dissemination and development.
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