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COVID-19 pandemic

Sono e uso de ecrdas numa populagao de adolescentes durante a pandemia de COVID-19
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ABSTRACT

Introduction: Screen use among adolescents has increased, with excessive screen time associated with poor sleep. Isolation due to the
COVID-19 pandemic may have exacerbated these problems. This study aimed to characterize adolescents’ sleep and screen use behaviors
during the COVID-19 pandemic lockdown.

Methods: This was a multicenter, cross-sectional, descriptive study of adolescents aged 10 to 18 years evaluated in an Adolescent Medicine
outpatient visit of four hospitals in northern Portugal between January and March 2021. Adolescents completed a survey with questions
about screen use and sleep and the Pediatric Daytime Sleepiness Scale (Portuguese version).

Results: A total of 131 adolescents (66.4% female; median age 15 years) were enrolled during the study period. Participants reported
a median sleep duration of nine hours on weekdays and 10 hours on weekends, with 25.9% sleeping less than eight hours on weekdays.
Approximately 80% reported good or very good sleep quality. Onset insomnia was identified in 39.7% and excessive daytime sleepiness
(EDS) in 13.7%. Most adolescents (74.0%) reported screen time of 26 hours/day. Screens were mainly used for attending classes and talking
to friends. Smartphones were available in the bedroom at night for 83.2%, while 61.1% had televisions, 57.3% had computers, and 16.0% had
gaming consoles in their bedroomes. Fifty-five percent used screens within an hour of bedtime every day. Screen time 26 hours/day and having
a computer or smartphone in the bedroom at night were associated with shorter sleep duration on weekdays and EDS. Screen use within an
hour of bedtime >4 times/week was associated with sleep-onset insomnia, shorter weekday sleep duration, and EDS.

Discussion: Online classes during the COVID-19 lockdown may explain the use of devices =6 hours/day. Although most adolescents reported
normal median sleep time and subjective good or very good sleep quality, screen use =6 hours/day and within one hour before bedtime was
associated with sleep deprivation on weekdays and EDS.

Conclusions: Excessive screen time during the pandemic appears to have had a negative impact on adolescents’ sleep. These findings
underscore the importance of identifying and intervening in these issues when addressing adolescent global health.

Keywords: adolescent medicine; screen time; sleep; sleep hygiene

RESUMO
Introdugdo: O uso de ecrds tem vindo a aumentar entre os adolescentes, estando descrita a associagdo entre tempo excessivo de ecra
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e menor quantidade e pior qualidade de sono. A pandemia de COVID-19 podera ter agravado estes problemas. Este estudo pretendeu
caracterizar o comportamento dos adolescentes relativamente ao sono e uso de ecras durante o confinamento imposto pela pandemia de
COVID-19.

Métodos: Estudo descritivo, transversal, multicéntrico de adolescentes dos 10 aos 18 anos avaliados numa consulta externa de Medicina
do Adolescente de quatro hospitais do norte de Portugal entre janeiro e margo de 2021. Os adolescentes preencheram um questionario com
perguntas sobre o uso de ecrds e o sono e a Pediatric Daytime Sleepiness Scale (versdo portuguesa).

Resultados: Foram incluidos 131 adolescentes (66,4% do género feminino; idade mediana de 15 anos) durante o periodo de estudo. Os
participantes relataram uma mediana de duragdo do sono de 9 horas durante a semana e 10 horas ao fim-de-semana, com 25,9% a dormir
menos do que oito horas didrias durante a semana. Cerca de 80% referiu ter um sono de boa ou muito boa qualidade. Foi identificada insdnia
inicial em 39,7% e sonoléncia diurna excessiva (SDE) em 13,7% dos participantes. A maioria (74,0%) referiu um tempo de ecrd =6 horas/dia.
Os ecras foram usados maioritariamente para assistir a aulas e conversar com amigos. Um total de 83,2% dos adolescentes referiu dormir
com o telemdvel no quarto e 61,1% referiu ter televisdo, 57,3% computador e 16,0% consola de jogos no quarto. Cinquenta e cinco por cento
usava ecras todos os dias na hora antes de dormir. Um tempo de ecra 26 horas/dia e ter computador ou telemdvel no quarto durante a noite
associou-se a uma menor duragdo do sono durante a semana e SDE. O uso de ecrds na hora antes de dormir associou-se a insénia inicial,
menor duragdo do sono durante a semana e SDE.

Discussdo: As aulas online poderdo explicar o uso frequente de ecrds (26 horas/dia). Embora a mediana de durag¢do do sono tenha sido
normal e a maioria dos adolescentes tenha referido ter um sono de boa ou muito boa qualidade, o uso de ecrds 26 horas/dia e na hora antes
de dormir associou-se a privagdo de sono durante a semana e SDE.

Conclusdo: O uso excessivo de ecrds durante a pandemia parece ter tido um impacto negativo no sono dos adolescentes. Estes dados

reforcam a necessidade de identificar e intervir nestes problemas durante a abordagem de saude global do adolescente.

Palavras-chave: higiene do sono; medicina do adolescente; sono; tempo de ecra

INTRODUCTION

Over the past decade, screen use by adolescents has increased and
become a central part of their lives.) Digital media can be beneficial
in many ways, helping to build relationships and access information,
but excessive screen time has been linked to poor sleep and a more
sedentary lifestyle.?”) Currently, the American Academy of Pediatrics
recommends creating a family plan that allows for screen time while
ensuring adequate sleep, physical activity, and media-free activities.
8)

The relationship between sleep and health has been well established
over the years, including its importance for brain development.”?
Insufficient sleep in adolescents has been associated with impaired
cognition, emotional problems, peer conflict, risky behaviors, and
obesity.®*'Y The physiologic delayed sleep phase characteristic of
this age group, combined with poor sleep hygiene, has a majorimpact
on sleep quality and quantity.® Studies suggest that digital media
may negatively affect sleep through many mechanisms, including
exposure to bright and blue light.*2213 Studies in children have
shown an impact of screen time on both sleep quality and quantity,
with a negative correlation between screen time before bedtime
and sleep duration.®?' |n adolescents, increased screen time on all
devices (television, computer, electronic games, and mobile phones)
is associated with shorter sleep duration.* Increased screen time

may also correlate with poorer self-reported sleep quality and
daytime sleepiness.*® In addition, the presence of media devices
in the bedroom and their use before bedtime (especially in the
preceding hour) affects adolescents' sleep by delaying bedtime and
shortening sleep duration.*3-'8 Between 75% and 97% of adolescents
have at least one electronic device in the bedroom, and 80-90% use it
in the last hour before bedtime.31416-18)

During the COVID-19 pandemic, many countries implemented
quarantine and lockdown measures that affected daily habits,
including screen time and sleep quality.”* A systematic review
and meta-analysis showed that the estimated prevalence of sleep
problems across populations during the pandemic was 37%.(1°2% A
survey conducted in Singapore in children and adolescents aged 3
to 16 years showed an increase in sleep duration and non-academic
screen use during this period.® Parents reported that the main factors
affecting their children's sleep were the lack of school commuting
and increased internet time.® Conversely, a Tunisian study found
poorer sleep quality during the pandemic, but no significant change
in sleep duration.®Y This study also found a 150% increase in daytime
exposure and a 93% increase in nighttime exposure to digital devices.
29 These data suggest an association between increased screen time
associated with COVID-19-related lifestyle changes and poorer sleep.
However, other unknown factors may contribute to these findings,
and further studies are needed to confirm this association.*?
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Portugal had lockdowns from March to May 2020 and January to
April 2021. Schools were closed and mandatory online learning took
place. The implementation of distance learning appears to have
increased screen time during this period, which may have negatively
affected sleep quality and quantity. In addition, home confinement
may have also increased non-academic screen use, particularly for
communicating with friends and family.

This study aimed to characterize adolescents' sleep and screen use
behaviors during the COVID-19 pandemic lockdown. It also sought
to evaluate differences in subjective sleep quality, sleep duration,
presence of onset insomnia, and EDS between the following groups:
screen time 26 hours/day vs. <6 hours /day; screen use within one
hour before bedtime 24 times/week vs. < 4 times/week; presence vs.
absence of electronic devices in the bedroom.

MATERIAL AND METHODS

Study design: Multicenter, cross-sectional, descriptive study.

Sample: The study sample included all adolescents aged 10 to 18
years who attended an Adolescent Medicine outpatient visit at one
of four hospitals in northern Portugal between January 25 and March
25,2021 (corresponding to the second lockdown). Patients who were
unable to complete the survey independently were excluded.

Survey methods: Questionnaires were preferably delivered and
completed during the medical visit. If this was not possible, they
were sent by e-mail and completed online by the participant. All
study participants and legal guardians provided informed consent to
participate in the study.

Study variables: The survey included the following sections:

- Sociodemographic data: age, gender, parents' age, number of
siblings, household members, grade and field of study, school
success (i.e., school retention or negative evaluation in the
last semester), and extracurricular activities;

- Health status: presence of medical conditions and current
medications;

Data on sleep in the previous month: sleep habits, sleep

environment, bedtime and wake time on weekends and weekdays,
time taken to fall asleep, self-reported sleep quality, changes

Table 1 - Sociodemographic characteristics of the study population

during the pandemic, and the Portuguese version of the Pediatric
Daytime Sleepiness Scale.(22) Questions about sleep habits were
converted to a 5-point Likert scale (1-5) for easier interpretation,
with 1 representing "never" and 5 "always." The Pediatric Daytime
Sleepiness Scale includes eight questions scored on a 5-point Likert
scale (0-4), with EDS defined as a total score of 20 or greater. The
time at which the adolescents fell asleep was calculated by adding
the time it took to fall asleep to the reported bedtime. Sleep duration
was calculated as the difference between the time the adolescents
fell asleep and the time they woke up. Subjective sleep quality was
assessed using a 4-point Likert scale, with O representing “very poor”
and 3 “very good”. Onset insomnia was defined as taking more than
30 minutes to fall asleep more than three times per week;

Data on screen use in the previous month: screens available at
home/in bedroom, screen use at bedtime, and daily screen use
habits — e.g., average hours of screen time per day (total and by
activity — online classes, homework, talking to friends, watching
videos, playing games, family time), getting up early to use a device,
screen use during meals.

The study was approved by the ethics committees of the
participating hospitals.

Statistical analysis: Categorical variables were presented as
frequencies and percentages, and continuous variables as means
and standard deviations [SD] or medians and interquartile ranges
[IQR] for variables with skewed distributions. Categorical variables
were compared using Fisher's exact test or chi-squared test, as
appropriate, and continuous variables were compared using the
Mann-Whitney test for independent samples with non-normal
distribution. All reported p-values were two-tailed, with a p-value
of 0.05 indicating statistical significance. Analyses were performed
using the Statistical Package for the Social Sciences (SPSS) software
version 27.0.

RESULTS

The study included 131 adolescents who completed the survey,
mostly female (66.4%), with a median age of 15 years (minimum 10
and maximum 19 years). The sociodemographic characteristics and
health status of the study population are described in Tables 1 and
2, respectively.

Characteristic

Value

Gender, female/male — n (%)
n=131

87 (66.4) / 44 (33.6)
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Age (years) — median (IQR) 15 (13-16)
n=131
Mother's age (years) — mean (SD) 44.2 (5.7)
Father's age (years) — mean (SD) 45.9 (6.2)
n=102
0 28 (21.4)
How many siblings do you have? —n (%) 1 72 (55.0)
n=131 2 20 (15.3)
3 or more 11(8.3)
Mother and father 75 (57.3)
Siblings 70 (53.4)
Who do you live with most days? — n (%)
131 Mother or father 53 (40.5)
n=
Grandparents 28 (21.4)
Other 11(8.4)
1t cycle basic education 3(2.3)
What is your school grade? — n (%) 2" cycle basic education | 18 (13.8)
n=130 3" cycle basic education | 47 (36.2)
Secondary education 62 (47.7)
Have you ever repeated a school grade?, yes — n (%
y p g y (%) 20(15.3)
n=131
Did you fail any classes last semester?, yes —n (%
y Y ves=n (%) 44 (33.6)
n=131
Did you stop any extracurricular activities because of the pandemic?, yes —n (%) 71 (54.2)
n=131 '
IQR - interquartile range; SD - standard deviation
Table 2 — Health status of the study population
Variable Value
Do you have a medical condition?, yes — n (%)
39 (29.8%)
n=131
Asthma/rhinitis/”allergies” 19 (48.7)
Attention deficit hyperactivity disorder 6(15.4)
If you have a medical condition, what is it? —n (%) | Depression/anxiety 3(7.7)
n=39 Anemia 2 (5.1)
Autism spectrum disorder 1(2.6)
Others 19 (48.7)
Do you have a sleep disorder?, yes — n (%
v g v %) 15 (11.5)
n=131
Insomnia 12 (80.0)
If you have a sleep disorder, what is it? — n (%) Frequent nlghtmares 5(33.3)
15 Somnambulism 1(6.7)
n= Restless leg syndrome 1(6.7)
Other 1(6.7)
Are you taking any medication?, yes — n (%
y gany yes=n (%) 54 (41.2)
n=131
Allergy/inhaler 29 (53.7)
If you are taking any medication, what is it? — n (%) Psychoe?c.tlve"drug " 24 (44.4)
54 Unspecified "stress" drugs 9(16.7)
n= Melatonin 2(3.7)
Other 15 (27.8)
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Regarding sleeping-conditions, the majority (80.9%) reported
having a bedroom to themselves. Of those who shared a bedroom,
most (87.5%) shared it with a sibling, and about half (56.0%) did not
share a bed. About two-thirds of respondents (67.2%) said they felt
they got enough sleep in the past month, and a similar proportion
(64.1%) said their sleep quality did not decrease during the pandemic.
In terms of sleep quality, 19.8% of adolescents rated their sleep as
very good, 60.3% as good, 17.6% as poor, and 2.3% as very poor.

When asked how much sleep they thought they needed to feel
good during the day, the most common answer among adolescents
was eight hours (minimum four and maximum 13). Regarding the
amount of sleep, the median sleep duration was nine hours on
weekdays (minimum three and maximum 11.5) and 10 hours on
weekends (minimum 4.5 and maximum 15.5). Sleep duration below
the recommended minimum of eight hours was found in 25.9% of
participants on weekdays (vs. 9.4% on weekends), while total sleep
duration of more than 10 hours was found in 41.4% on weekends
(vs. 12.6% on weekdays). Figure 1 shows the amount of sleep for
both weekdays and weekends. In terms of sleep timing, the mean
time adolescents fell asleep was 11:30 p.m. (SD 1.5) on weekdays
and 00:22 a.m. (SD 1.7) on weekends. As shown in Figures 2, 3, and 4,
53.1% fell asleep after 11:00 p.m. on weekdays (n=130), whereas this
number increased to 73.1% on weekends (n=130). A difference was
also found in the time the adolescents woke up, with 1.6% waking up
after 11:00 a.m. on weekdays (n=128) and 18.6% doing the same on
weekends (n=129).

Figure 1 — Sleep duration on weekdays and weekends

Figure 2 - Bedtime on weekdays and weekends

Figure 3 - Time of falling asleep on weekdays and weekends

Figure 4 — Wake time on weekdays and weekends

Onset insomnia was present in 39.7% of the study population.
Approximately one quarter (26.7%) reported nightmares at least
twice per week, eleven patients (8.4%) reported episodes of
sleepwalking, and 6.9% reported snoring two to three times per
week and 10.7% more than three times per week. Excessive daytime
sleepiness (EDS) was reported by 13.7% of respondents.

When asked about daily screen time, 74.0% of adolescents reported
six hours or more, and 16.8% reported more than 12 hours (Figure 5).
Screens were used for multiple daily activities, most commonly for
attending classes (Table 3). Screens available in the bedroom at night
included the smartphone for 83.2%, television for 61.1%, computer
for 57.3%, and game console for 16.0% of adolescents. When asked
if they watched screens in the hour before bedtime, 55.0% said it was
a daily habit. The rest of the respondents were divided as follows:
22.9% used screens 4-6 times per week, 14.5% 2-3 times per week,
5.3% once per week, and 2.3% never used screens in the hour before
bedtime.
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35,0%

29.0%

30,0% 28.2%
25,0%
20.0% 19.1%
' 16.8%
15,0%
10,0%
6.9%
5,0%
0,0%
<2 hours 2-5hours 6-9 hours 10-12 hours >12 hours
Figure 5 — Daily screen time
Table 3 — Screen use by activity
el School work Tall.<|ng to Wa?tchlng Gaming Family time
classes friends videos
<2 hours 1.5% 48.1% 39.7% 58.8% 61.1% 48.1%
2-5 hours 43.5% 36.6% 21.4% 22.9% 22.9% 28.2%
6-9 hours 42.0% 10.7% 29.8% 11.5% 9.9% 14.5%
10-12 hours 6.9% 2.3% 3.1% 5.3% 3.8% 3.1%
>12 hours 6.1% 2.3% 6.1% 1.5% 2.3% 6.1%

than four times per week, with the former more likely to have onset
insomnia (p=0.018), shorter weekday sleep duration (p=0.038), and
EDS (p=0.012). Adolescents who reported having a computer or
smartphone in the bedroom at night also reported shorter sleep
duration during the week (p=0.040 and p=0.006, respectively). The
results of the univariate analysis are shown in Table 4.

When comparing adolescents with at least six hours of screen time
per day and those with less than six hours, the former were more
likely to have shorter sleep duration on weekdays (p=0.038) and EDS
(p=0.041). Similar data were found when comparing adolescents
who used screens in the hour before sleeping at least four times per
week and those who used screens in the hour before sleeping less

Table 4 — Univariate analysis

Screen use =6 h/day Screen use <6 h/day Test and p-value
Sleep quality — n (%
P quality =n (%) X2 (1,n=131) = 0.763
Good or very good 76 (78.4) 29 (85.3) ~0.382*
Poor or very poor 21 (21.6) 5(14.7) =0
Sleep duration on weekdays U=1201.000
Mean (SD) 8.5(1.6) 9.1(1.3) p=0.038°
Sleep duration on weekends U=1279.000
Mean (SD) 9.7 (1.5) 10.2 (1.6) p=0.083%
Onset insomnia — n (%)
X2 (1, n=131)=1.034
Present 41 (42.3) 11 (32.4)
p=0.309*
Absent 56 (57.7) 23 (67.6)
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EDS - n (%)
Present
Absent

17 (17.5)
80 (82.5)

Screen use within one
hour before bedtime

24 times/week

1(2.9)
33(97.1)

Screen use within one

hour before bedtime
<4 times/week

p=0.041*

Test and p-value

Sleep quality — n (%)
Good or very good

80 (78.4)

25 (86.2)

X2 (1, n=131) = 0.858

Smartphone in the

No smartphone in the

p=0.354*

Poor or very poor 22 (21.6) 4(13.8)
Sleep duration on weekdays U=999.500
Mean (SD) 8.5 (1.6) 9.2 (1.2) p=0.038¢
Sleep duration on weekends U=1050.500
Mean (SD) 9.7 (1.7) 10.3 (1.0) p=0.066°
Onset insomnia — n (%)

X2 (1, n=131) = 5.620

Present 46 (45.1) 6(20.7) -0.018*

Absent 56 (54.9) 23(79.3) p=2
EDS — n (%)
Present 18 (17.6) 0(0) 0.012"
Absent 84 (82.4) 29 (100) p=t.t2s

Test and p-value

Sleep quality — n (%)

TV in the bedroom

No TV in the bedroom

bedroom bedroom
Sleep quality — n (%)
Good or very good 87 (79.8) 18 (81.8)
p=1.000"
Poor or very poor 22 (20.2) 4(18.2)
Sleep duration on weekdays U=725.000
Mean (SD) 8.5 (1.6) 9.4 (0.9) p=0.006°
Sleep duration on weekends U=859.500
Mean (SD) 9.7 (1.6) 10.4 (0.9) p=0.066°
Onset insomnia — n (%)
X2(1,n=131)=0.685
Present 45 (41.3) 7 (31.8)
p=0.408*
Absent 64 (58.7) 15 (68.2)
EDS — n (%)
Present 18 (16.5) 0(0.0) 0.042"
Absent 91 (83.5) 22 (100.0) p=2as

Test and p-value

X2 (1, n=131)=0.254

Good or very good 63 (78.8) 42 (82.4)
p=0.614*
Poor or very poor 17 (21.2) 9(17.6)
Sleep duration on weekdays U=1674.500
Mean (SD) 8.5 (1.7) 8.9 (1.3) p=0.215%
Sleep duration on weekends U=2052.500
Mean (SD) 9.8 (1.8) 9.7 (1.2) p=0.614%




NASCER E CRESCER

BIRTH AND GROWTH MEDICAL JOURNAL
year 2024, vol 33, n.2 2

Computer in the
bedroom

Onset insomnia — n (%)
X2 (1, n=131)=1.412
Present 35 (43.8) 17 (33.3) -0.235*
Absent 45 (56.2) 34 (66.7) =0
EDS —n (%)
X2 (1, n = 131) = 0.000
Present 11 (13.8) 7 (13.7)
p=0.997*
Absent 69 (86.2) 44 (86.3)

No computer in the

Test and p-value

bedroom

Sleep quality — n (%) X (1, n = 131) = 0.003
Good or very good 60 (80.0) 45 (80.4) ’ —0.960* '
Poor or very poor 15 (20.0) 11 (19.6) =0

Sleep duration on weekdays U=1559.000

Mean (SD) 8.4 (1.6) 9.0 (1.5) p=0.040°

Sleep duration on weekends U=1946.000

Mean (SD) 9.9 (1.4) 9.8 (1.7) p=0.868%

Onset insomnia — n (%)

X2 (1, n = 131) = 1.000
Present 27 (36.0) 25 (44.6) ~0.317*
Ausent 48 (64.0) 31 (55.4) p=r

EDS —n (%

. (%) X2(1,n=131)=0.127

With EDS 11 (14.7) 7(12.5) 0722
Without EDS 64 (85.3) 49 (87.5) =0

Gaming console in the

bedroom

No gaming console in the

Test and p-value

bedroom

Sleep quality — n (%)
Good or ood 17 (81.0 88 (80.0
very goo (81.0) (80.0) 0=1.000"
Poor or very poor 4 (19.0) 22 (20.0)
Sleep duration on weekdays U=1064.500
Mean (SD) 8.5(2.2) 8.7 (1.4) p=0.971%
Sleep duration on weekends U=1147.000
Mean (SD) 9.9(1.8) 9.8 (1.5) p=0.658%
Onset insomnia — n (%)
X2 (1, n=131) =0.104
Present 9(42.9) 43 (39.1)
p=0.747*
Ausent 12 (57.1) 67 (60.9)
EDS - n (%)
With EDS 1(4.8) 17 (15.5)
] p=0.304*
Without EDS 20(95.2) 93 (84.5)

EDS — excessive daytime sleepiness; h — hour; IQR — interquartile range; SD — standard deviation

*Chi-square test
# Fisher's exact test
*Mann-Whitney test
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DISCUSSION

This study aimed to characterize adolescents’ sleep and screen use
behaviors during the COVID-19 lockdown. The results showed that
80.9% of the adolescents slept alone in their bedroom, similar to the
Spanish reality (86.1%).'? However, the household composition was
more diverse in this study, with 57.3% of the adolescents living with
both parents (compared to 74.4% in Spain) and 40.5% living with
either mother or father (compared to 15.7% in Spain).*? On the other
hand, 29.8% of adolescents in this study reported having a disease
and 41.2% were taking medication, which can be explained by the
fact that the respondents were selected from a hospital setting.

In their study of self-reported sleep quality in adolescents aged
17 and 18 vyears, Cabré-Riera et al. (2019) showed that 89.4%
reported good or very good and 10.6% reported poor or very poor
sleep quality.®? These findings slightly differ from the present study,
in which 80.1% of adolescents reported good or very good sleep
quality, which may be explained not only by the different age ranges
of the population surveyed, but also by the impact of the pandemic
on sleep quality. In fact, 35.9% of respondents in this study reported
that their sleep quality had worsened during this time.

In terms of subjective perception of adequate sleep duration, this
study found that 67.2% of adolescents felt they got enough sleep.
A similar question was asked of 136 American adolescents aged 13-
17 years in 2011, and 55.9% reported the same.*® This difference
may be due to the fact that 58% of respondents woke up before 7:00
a.m. on weekdays compared to only 3.8% in the present study. The
lockdown may also have affected these results, as online classes do
not require a commute and may contribute to later wake-up time.

Compared to similar studies, adolescents in this study seem to sleep
longer: median of nine hours on weekdays and 10 hours on weekends,
while previous studies reported an average sleep duration of 7.3-7.7
hours before the pandemic.*>*® In addition, the mean bedtime in
this study (11:30 p.m. on weekdays) was similar to that reported in a
study conducted during the pandemic in Singapore among secondary
school adolescents (11:06 p.m.).® In this study, about one-quarter of
respondents (25.9%) slept less than the recommended minimum of
eight hours on weekdays, compared to 55.6% in a Hong Kong study
conducted before the pandemic.®* A study conducted in Singapore®
showed a significant difference in sleep duration before and after
distance learning imposed by lockdown, with an overall longer sleep
duration during lockdown. Meanwhile, a study in Tunisia found no
significant changes in sleep duration during lockdown without online
distance learning.?V These studies seem to support the idea that
lockdown and online schooling explain these findings, as discussed
above. Other reasons, such as different school schedules or cultural
differences between countries, may also be possible explanations.

As expected, the adolescents surveyed in this study seem to sleep
longer on weekends (41.4% slept more than 10 hours on weekends
compared to 12.6% on weekdays). Sleep schedules also seem
to differ, with adolescents going to bed and waking up later on

weekends. These results are in line with those of an American study
in which half of the participants went to bed between 11:00 p.m.
and 02:00 a.m.™® The results of this study are also similar to those of
Fobian et al. (2016), who concluded that adolescents who fell asleep
later tended to make up for it by waking up later as well.*”)

Studies evaluating onset reported disparate
results. Johansson et al. (2016)"® found similar results, with 30% of
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respondents taking longer than 30 minutes to fall asleep, compared
to 30.7% in this study. However, Mak et al. (2014) found a lower rate
of 13.6%.*% EDS rates are more difficult to compare because studies
have used subjective measures or the Epworth Sleepiness Scale.
Reported rates vary from 17.6% to 41.5%, but seem to be higher
than the 13.7% found in this study.*>%23 EDS was also found to be
associated with higher screen time and screen use in the hour before
sleeping, which is supported by findings from other studies.?*

Regarding screen use, this study showed that the group that
reported frequent screen use within one hour of bedtime had
fewer hours of sleep. These findings are comparable to those of
similar studies, including those conducted during the pandemic.
(12,12,13,16-1824) | fact, the National Sleep Foundation’s Sleep in America
Poll found that 97% of adolescents had at least one electronic
media device in their bedroom in 2006, and 97% used some type
of technology in the hour before sleep in 2011.44® Other studies
confirmed that having a computer or smartphone in the bedroom
at night is associated with shorter sleep duration.?*? A systematic
review found that the use of devices at bedtime was associated
with increased odds of inadequate sleep quantity, poor sleep
quality, and EDS.?® When comparing different media devices, a
systematic literature review found that computers, video games,
and mobile devices were more consistently associated with adverse
sleep outcomes, with television most likely to have such adverse
association.”® Of note, some studies found that the presence of
television in the bedroom was associated with less sleep, but no
association was found between television use and less sleep.®)

Seventy-four percent of adolescents in this study had six or more
hours of screen time. Mandatory online classes certainly had an
impact on these results. However, 45.0% had more than 10 hours
of screen time spent in academic, leisure, and social activities.
Studies comparing screen time before and after the lockdown show
an increase in total as well as non-academic use.®?Y Adolescents
who had more than six hours of screen time were more likely to
experience a negative impact on their sleep, with shorter sleep
duration and higher EDS rates. These findings are consistent with
previous research. Hysing et al. (2015) found similar results, with
screen use of more than four hours associated with sleep deficits.
(%) parent et al. (2016) also concluded that screen time longer than
10 hours was associated with higher levels of sleep disturbance in
adolescents.?®

The present study provides an important opportunity to explore
the impact of lockdown on sleep and screen use in Portuguese
adolescents, adding relevant data to the existing literature. However,



it has limitations that should be acknowledged, including its cross-
sectional design and the use of subjective self-reports. In addition,
the study sample was derived from a group of adolescents evaluated
in a hospital outpatient setting, which may also have biased the
results obtained. The use of non-validated questionnaires (with
the exception of the Pediatric Daytime Sleepiness Scale) is also an
important limitation. Despite the available literature on sleep and
screen use in adolescents, it is not always possible to compare results
because of the different methods used in different studies, especially
questionnaires and objective and subjective measures. On the other
hand, several studies were conducted before the pandemic, which
may explain some of the differences found. Longitudinal studies
would provide a more complete understanding of this issue.

As next steps, the authors plan to repeat this study’s survey in
the present to compare the results obtained before and after the
lockdown measures and better understand how the pandemic has
affected the behavior of Portuguese adolescents.

CONCLUSIONS

Theimportance of sleep to adolescent health and brain development
should not be understated. The COVID-19 pandemic led to school
closures, forcing adolescents to take online classes and spend more
time at home, relying on digital technology for leisure and social
interaction, and inevitably increasing screen time. Although it has
provided a platform for coping with imposed restrictions, excessive
screen use has negative consequences in many areas, including
sleep. The current study found that most adolescents had six or more
hours of screen time per day during the COVID-19 lockdown period.
Although the majority reported subjectively good or very good sleep
quality and quantity, spending more than six hours per day using
electronic devices and using screens within one hour of bedtime
were associated with weekday sleep deprivation and EDS. These
findings reinforce the importance of identifying and intervening in
these issues when addressing adolescent global health.

AUTHORSHIP

Paula Manuel Vieira - Conception and Design of the Study;
Acquisition of Data; Data Analysis; Writing — original draft; Writing
— review & editing.

Inés Cascais - Conception and Design of the Study; Acquisition
of Data; Data Analysis; Writing — original draft; Writing — review &
editing.

Diana Alba - Acquisition of Data; Data Analysis; Writing — review &
editing.

Ana Bernardo - Acquisition of Data; Writing — review & editing.

Jodo Faria - Acquisition of Data; Writing — review & editing.

Ana Feio - Acquisition of Data; Writing — review & editing.

Margarida Paiva Coelho - Conception and Design of the Study;
Acquisition of Data; Writing — review & editing.

NASCER E CRESCER

BIRTH AND GROWTH MEDICAL JOURNAL
year 2024, vol 33, n.2 2

Maria do Céu Ribeiro - Conception and Design of the Study;
Acquisition of Data; Writing — review & editing.

Lucia Gomes - Conception and Design of the Study; Acquisition of
Data; Writing — review & editing.

Paula Fonseca - Conception and Design of the Study; Acquisition
of Data; Writing — review & editing.

Marta Rios - Conception and Design of the Study; Acquisition of
Data; Writing — review & editing.

REFERENCES

1. Lissak G. Adverse physiological and psychological effects of
screen time on children and adolescents: Literature review and
case study. Environ Res. 2018 Jul 1;164:149-57.

2. Nagata JM, Magid HSA, Pettee Gabriel K. Screen time for
children and adolescents during the COVID-19 pandemic.
Obesity. 2020;28(9):1582-3.

3. Oswald Id TK, Rumbold AR, Kedzior SGE, Moore VM.
Psychological impacts of “screen time” and “green time” for
children and adolescents: A systematic scoping review. 2020
[cited 2022 Jun 29]; Available from: https://doi.org/10.1371/
journal.pone.0237725.

4. Vizcaino M, Buman M, Desroches T, Wharton C. From TVs to
tablets: the relation between device-specific screen time and
health-related behaviors and characteristics. BMC Public Heal
[Internet]. 2020 [cited 2022 Jul 20];20. Available from: https://
doi.org/10.1186/s12889-020-09410-0.

5. Lim MTC, Ramamurthy MB, Aishworiya R, Rajgor DD, Tran AP,
Hiriyur P, et al. School closure during the coronavirus disease
2019 (COVID-19) pandemic — Impact on children’s sleep. Sleep
Med. 2021 Feb 1;78:108-14.

6. Partinen M, Holzinger B, Morin CM, Espie C, Chung F, Penzel
T, et al. Sleep and daytime problems during the COVID-19
pandemic and effects of coronavirus infection, confinement and
financial suffering: a multinational survey using a harmonised
questionnaire. BMJ Open [Internet]. 2021 Dec 1 [cited 2022 Jul
20];11(12):e050672. Available from: https://bmjopen.bmj.com/
content/11/12/e050672.

7. Trott M, Driscoll R,
correlates of screen time in adults and children during the

Irlado E, Pardhan S. Changes and

COVID-19 pandemic: A systematic review and meta-analysis.
eClinicalMedicine. 2022 Jun;48:101452.

8. AAP COUNCIL ON COMMUNICATIONS AND MEDIA. Media use
in school-aged children and adolescents. Pediatrics [Internet].
2016 Nov 1 [cited 2022 Jun 29];138(5). Available from: /
pediatrics/article/138/5/€20162592/60321/Media-Use-in-
School-Aged-Children-and-Adolescents.

9. Galvan A. The Need for Sleep in the Adolescent Brain. Trends
Cogn Sci. 2020 Jan 1;24(1):79-89.

10. Bruce ES, Lunt L, Mcdonagh JE. Sleep in adolescents and young
adults. Clin Med (Northfield Il). 2017;17(5):424-32.


https://doi.org/10.1371/journal.pone.0237725
https://doi.org/10.1371/journal.pone.0237725
https://doi.org/10.1186/s12889-020-09410-0
https://doi.org/10.1186/s12889-020-09410-0
https://bmjopen.bmj.com/content/11/12/e050672
https://bmjopen.bmj.com/content/11/12/e050672

NASCER E CRESCER

BIRTH AND GROWTH MEDICAL JOURNAL
year 2024, vol 33, n.2 2

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hale L, Kirschen GW, LeBourgeois MK, Gradisar M, Garrison
MM, Montgomery-Downs H, et al. Youth Screen Media Habits
and Sleep: Sleep-Friendly Screen Behavior Recommendations
for Clinicians, Educators, and Parents [Internet]. Vol. 27, Child
and Adolescent Psychiatric Clinics of North America. W.B.
Saunders; 2018 [cited 2021 May 6]. p. 229-45. Available from: /
pmc/articles/PMC5839336/.

Cabré-Riera A, Torrent M, Donaire-Gonzalez D, Vrijheid M, Cardis
E, Guxens M. Telecommunication devices use, screen time and
sleep in adolescents. Environ Res. 2019 Apr 1;171:341-7.

Bruni O, Sette S, Fontanesi L, Baiocco R, Laghi F, Baumgartner
E. Technology Use and Sleep Quality in Preadolescence and
Adolescence. 2015 [cited 2021 May 7];11(12). Available from:
http://dx.doi.org/10.5664/jcsm.5282.

Cain N, Gradisar M. Electronic media use and sleep in school-
aged children and adolescents: A review. Sleep Med [Internet].
2010 Sep 1 [cited 2022 Aug 30];11(8):735—-42. Available from:
https://pubmed.ncbi.nim.nih.gov/20673649/.

Mak YW, Sau C, Wu T, Wing D, Hui S, Lam SP, et al. Association
between Screen Viewing Duration and Sleep Duration, Sleep
Quality, and Excessive Daytime Sleepiness among Adolescents
in Hong Kong. Int J Environ Res Public Heal [Internet]. 2014
[cited 2022 Aug 30];11:11. Available from: www.mdpi.com/
journal/ijerphArticle.

Hysing M, Pallesen S, Stormark KM, Jakobsen R, Lundervold AlJ,
Sivertsen B. Sleep and use of electronic devices in adolescence:
Results from a large population-based study. BMJ Open
[Internet]. 2015 Jan 1 [cited 2022 Aug 30];5(1):e006748.
Available from: https://bmjopen.bmj.com/content/5/1/
e006748.

Fobian AD, Avis K, Schwebel DC. Impact of Media Use on
Adolescent Sleep Efficiency. J Dev Behav Pediatr [Internet].
2016 [cited 2022 Aug 30];37(1):9-14. Available from: https://
pubmed.ncbi.nlm.nih.gov/26651090/.

Johansson AEE, Petrisko MA, Chasens ER. Adolescent Sleep
and the Impact of Technology Use Before Sleep on Daytime
Function. J Pediatr Nurs [Internet]. 2016 Sep 1 [cited 2022 Aug
30];31(5):498. Available from: /pmc/articles/PMC5026973/.
Drumheller K, Fan C-W. Unprecedented times and uncertain
connections: A systematic review examining sleep problems and
screentime during the COVID-19 pandemic. Sleep Epidemiol.
2022 Dec;2(January):100029.

Alimoradi Z, Brostrom A, Tsang HWH, Griffiths MD, Haghayegh S,
Ohayon MM, et al. Sleep problems during COVID-19 pandemic
and its’ association to psychological distress: A systematic
review and meta-analysis. EClinicalMedicine. 2021 Jun 1;36.
Abid R, Ammar A, Maaloul R, Souissi N, Hammouda O. Effect
of COVID-19-Related Home Confinement on Sleep Quality,
Screen Time and Physical Activity in Tunisian Boys and Girls: A
Survey. Int J Environ Res Public Health [Internet]. 2021 Mar 2
[cited 2022 Jul 20];18(6):1-12. Available from: /pmc/articles/

22.

23.

24,

25.

26.

PMC8002304/.

Moreno T. Estudo da sonoléncia diurna e hdbitos de sono numa
populagdo escolar dos 11-15 anos - Validagdo em portugués da
“Pediatric Daytime Sleepiness Scale.” Faculdade de Medicina da
Universidade de Lisboa. 2012.

Gibson ES, Powles ACP, Thabane L, O’Brien S, Molnar DS,
Trajanovic N, et al. “Sleepiness” is serious in adolescence:
Two surveys of 3235 Canadian students. BMC Public Health
[Internet]. 2006 May 2 [cited 2022 Sep 1];6:116. Available from:
/pmc/articles/PMC1464124/.

Carter B, Rees P, Hale L, Bhattacharjee D, Paradkar M. A meta-
analysis of the effect of media devices on sleep outcomes. JAMA
Pediatr. 2016;170(12):1202-8.

Hale L, Guan S. Screen time and sleep among school-aged
children and adolescents: A systematic literature review. Sleep
Med Rev [Internet]. 2015;21(2015):50-8. Available from: http://
dx.doi.org/10.1016/j.smrv.2014.07.007.

Parent J, Sanders W, Forehand R. Youth screen time and
behavioral health problems: The role of sleep duration and
disturbances. J Dev Behav Pediatr. 2016;37(4):277-84.

CORRESPONDENCE TO

Paula Manuel Vieira

Department of Pediatrics

Centro Materno-Infantil do Norte
Unidade Local de Saude de Santo Antdnio
Largo da Maternidade de Julio Dinis 45
4050-651 Porto

Email: paula@pvieira.net

Received for publication: 09.11.2022
Accepted in revised form: 06.02.2024


http://dx.doi.org/10.5664/jcsm.5282
https://pubmed.ncbi.nlm.nih.gov/20673649/
http://www.mdpi.com/journal/ijerphArticle
http://www.mdpi.com/journal/ijerphArticle
https://bmjopen.bmj.com/content/5/1/e006748
https://bmjopen.bmj.com/content/5/1/e006748
https://pubmed.ncbi.nlm.nih.gov/26651090/
https://pubmed.ncbi.nlm.nih.gov/26651090/
http://dx.doi.org/10.1016/j.smrv.2014.07.007
http://dx.doi.org/10.1016/j.smrv.2014.07.007
https://www.google.com/maps/place/data=!4m2!3m1!1s0xd246504ef1c504f:0xa8462d982edc4e66?sa=X&ved=1t:8290&ictx=111
https://www.google.com/maps/place/data=!4m2!3m1!1s0xd246504ef1c504f:0xa8462d982edc4e66?sa=X&ved=1t:8290&ictx=111
mailto:paula@pvieira.net

