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Abstract The aim of this study was to verify sleep
hours and associated factors among Brazilian and
Spanish students. A cross-sectional study with
students aged 11 to 16 years-old was carried out
in Paranavai, Brasil (n = 264) and Cdceres, Spain
(n = 233) between 2013 and 2015. Sleeping hours
were verified regarding time in minutes, sleep in
weekdays, weekends and after lunch/Siesta. All
data were checked for normality by the Kolmog-
orov-Smirnov test. Mann-Whitney U test, Chi-
square test (X?) and Odds Ratio estimates were
used (p < 0.05). High prevalence in both groups
of sleeping 8 hours or more a night at the week-
end. The prevalence of sleeping on weekdays, > 8
hours, 6 to 8 hours and < 6 hours among Span-
ish and Brazilian students, respectively. Nearly a
quarter of each group responded that makes the
siesta. Spanish students had 3 times higher chance
to sleep < 8 hours a night in weekdays, among
students from 14 to 16 years old and among the
underactive. At the weekends the chance of sleep-
ing < 8 hours is 2 times greater among the Span-
ish students. Simple guidelines could help so that
sleep habits do not affect school development, such
as practicing physical activity regularly, sleeping
at least 8 hours a night, avoid excessive access to
technology at night.

Key words Sleep, Adolescents, Risk-taking

Resumo O objetivo deste estudo foi verificar as
horas de sono e fatores associados em estudantes
brasileiros e espanhdéis. Foi realizado um estudo
transversal com estudantes de 11 a 16 anos de
idade em Paranavai, Brasil (n = 264) e Cdceres,
Espanha (n = 233) entre 2013 e 2015. As horas
de sono foram verificadas em relagdo ao tempo em
minutos, dias da semana, fins de semana e Siesta.
Todos os dados foram verificados quanto a norma-
lidade pelo teste de Kolmogorov-Smirnov. Os testes
de Mann-Whitney, Qui-quadrado (X?) e a esti-
mativa do Odds Ratio foram utilizados (p < 0,05).
Entre os espanhdis e os brasileiros, as prevaléncias
de dormir em dias de semana foram > 8 horas, 6
a 8 horas e < 6 horas, respectivamente. Quase um
quarto em cada grupo respondeu fazer a Siesta.
Os espanhdis apresentaram 3 vezes mais chance
de dormir menos de 8 horas por noite durante a
semana, entre os de 14 a 16 anos e pouco ativos.
Aos finais de semana, a chance de dormir menos
de 8 horas foi duas vezes maior entre os espanhdis.
Orientagoes simples podem ajudar, para que os
hdbitos de sono ndo afetem o desenvolvimento es-
colar, como praticar atividade fisica regularmente,
dormir pelo menos 8 horas por noite, evitar o aces-
s0 excessivo de tecnologia durante a noite.
Palavras-chave Sono, Adolescentes, Comporta-
mento de risco
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Introduction

Sleep is defined as the suspension of normal con-
sciousness, which consumes a third of our life'.
Good sleep is considered to be closely related to
age and neurodevelopment®. The quality of the
sleep depends on besides maintaining it for a few
hours, in also producing neurovegetative activi-
ties, of vital importance for the repair and main-
tenance of the organism and as a consequence, to
facilitate the behavior and the good performance
of the diurnal activities’.

Therefore, sleep problems present in children
and adolescents will have a negative impact on
the development of physiological function and
cognitive performance, which may affect the dy-
namics and quality of family life'. It is estimated
that more than 30% of children and adolescents
in the world present with sleep disorders, such
as: insomnia, nocturnal awakenings, restless legs
syndrome, somnambulism, speech during sleep,
bruxism and delayed sleep phase, that somehow,
will affect the time spent in bed*.

Research indicates that in addition to these
disorders, most adolescents sleep around 7 hours
a night, approximately one hour less than their
estimated need for sleep®. This reduction in sleep
would be linked to increased social demands, in-
sertion in the work world, school activities, hor-
monal changes that alter the circadian rhythm
and an excessive use of electronic equipment®.
Another study found that about 40% of adoles-
cents who have short sleep, have reported waking
up tired, this fatigue causes increased daytime
sleepiness, which would be a consequence of
sleep deprivation due to school hours and may
influence cognitive performance’.

A meta-analysis of protective and risk factors
for sleep in 85.561 adolescents aged 12 to 18 years-
old showed that good sleep hygiene and physical
activity were associated with earlier bedtime and
longer sleep time®. In addition to the impact on
cognitive functions caused by the partial or con-
tinuous reduction of sleep, hormonal effects such
as elevated nocturnal cortisol, increased sympa-
thetic nervous system activity and decreased thy-
roid stimulating hormone’. As a consequence, it
cause an increase in the production of ghrelin
(hormone that increases the appetite) and leptin
decrease (hormone that reduces the appetite) oc-
curs, consequently, these hormonal changes can
contribute to increase obesity and hypertension’.

As a consequence of this, an association with
increases in body fat was identified; greater par-
ticipation in sedentary leisure activities, such as:

watching TV, using computer and playing video
game; low physical activity level; high-fat foods
and carbohydrates consumption'. A study with
Saudi adolescents aged 15 to 19 showed that short
sleep duration (< 8 h/day) was significantly asso-
ciated with several lifestyle factors'. Therefore, it
is considered that sleep can influence the behav-
ioral and emotional state, physical and cognitive
development, as well as adolescents attention and
learning levels. In general, it is noted that poor
sleep habits, initiated in childhood and adoles-
cence, can accompany the person in adult life*.

In this way, understanding this risk behavior,
the prevalence and associated factors that influ-
ence lifestyle, is a challenge, because when you
study adolescents, the influences on their behav-
ior change and even more complexity is added
to this phenomenon, with variables such as gen-
der, ethnicity, socioeconomic status and cultural
differences. According to Knutson’, although
the literature points out that there were no sig-
nificant differences in sleep duration between
the genders on weekdays and on weekends, there
may be differences between genders, in the asso-
ciation between puberty and sleep problems due
to biological maturation and physiology of pu-
berty that varies greatly between the genders and
individuals. Thus, the aim of this study was to
verify sleep hours and associated factors among
Brazilian and Spanish students.

Methods

A cross-sectional and observational study carried
out in schools in the cities of Caceres-Extremad-
ura-Spain (SPA-G) in 2015, located in the center
of the Autonomous Community of Extremadura,
has 95.855 inhabitants, with a Human Develop-
ment Index (HDI) of 0,872, similar to the Span-
ish HDI of 0,876" and Paranavai-Parand-Brazil
(BRA-G) in 2013, located in the northwestern
part of the state of Parand, in southern Brazil,
with 81.595 inhabitants, and a Human Develop-
ment Index (HDI) of 0,725, similar to the HDI of
Brazil of 0.744".

The intervention protocols in the study were
authorized in Spain by the Comision de Bioética y
Bioseguridad de La Universidad de Extremadura,
and in Brazil for Comité de Etica em Pesquisa En-
volvendo Seres Humanos da Universidade Estadu-
al de Maringd.

Systematic random sampling was conducted
in four stages: 1) draw of one school from each
region of the city; 2) classes draw in each school;



3) invitation to all the students of the classes
drawn, and explanations about the study; 4) de-
livery of the Informed Consent Form for the sig-
nature of the parents or guardians of the minor.

In Spain, the sample was composed of stu-
dents from 1* to 3™ year of compulsory second-
ary education, enrolled in four public schools
and two private schools, from a total of 23 pub-
lic schools and 11 private schools in the mu-
nicipality. The information used for the sample
calculation was obtained from the Ministry of
Education, Culture and Sport of Spain (Facts
and Figures — School year 2014/2015) and con-
sidering the student population in Céceres (N =
5.817); confidence level of 95%; tolerable error of
5% and the estimated prevalence for Sleep Hours
of 50%. The minimum sample calculated was n
= 190, 10% were added to the sample, predict-
ing eventual losses and refusals and 10% for the
multivariate analyzes, and the result was a n =
233 sample who completed the anthropometric
and hemodynamic evaluations, in addition to re-
sponding to the questionnaire, respectively.

In Brazil, the sample was composed of stu-
dents from the 6" grade of elementary school to
the 1% year of high school enrolled in four pub-
lic schools and two private schools, from a total
of 18 public schools and 9 private schools in the
municipality. The information used for the sam-
ple calculation was obtained from the Education
Center from the Region of Paranavai, Parani,
Brazil - 2013 and the student population in Pa-
ranavai (N = 4.540); confidence level of 95%; tol-
erable error of 5% and the estimated prevalence
for Sleep Hours of 50%. The minimum sample
calculated was n = 188. The same increases men-
tioned above were followed for the Spanish sam-
ple, totaling a final sample of n = 264.

Sleeping hours were verified with informa-
tion about the time (in minutes) spent sleeping
on weekdays and weekends, divided into three
categories: > 8 hours, from 6 to 8 hours and < 6
hours (sleep in weekdays and weekend), accord-
ing to the minimum recommendations (8 hours)
of the National Sleep Foundation®. As well as
Sleep after lunch/Siesta: No, Yes; How many min-
utes of Siesta: none, 0 to 60 minutes, > 60 min-
utes.

The variables considered for exposure were:
gender (female/male); age (11 to 13 and 14 to
16 years old); administrative dependency of the
school (private/public); weight excess (over-
weight and obesity)/normal (BMI); abdominal/

normal waist circunference (WC); physical ac-
tivity level (low active/active) (PAL) and systolic
(SBP) and diastolic (DBP) blood pressure.

Stature was measured three times, standing
with a reading accuracy of 0,01m and body mass
with an accuracy of up to 100 grams, per re-
searcher trained following the procedures'®. BMI
was calculated by considering the ratio of body
mass in kilograms to the square of height in me-
ters (kg/m?), according to age and sex adjusted
cutoff points’.

WC was measured by means of an inextensi-
ble tape measure, half the distance between the
iliac crest and the last rib in duplicates, averaging
and assuming a maximum variation of 0,5cm be-
tween the two and repeating the procedure if it
exceeds this variation (accuracy of 0,1cm). The
students were classified as non-obese and obese
according to the cutoff adjusted for sex and age'®.

The PAL was evaluated by means of the In-
ternational Physical Activity Questionnaire
(International Physical Activity Questionnaire
— IPAQ-A) modified for adolescents', taking as
reference the last week (underactive < 300 min/
week)?.

The levels of SBP and DBP were measured
in the right arm of each individual after five
minutes of rest, seated, protocol validated for
students?’. The measurements were measured
using an electronic and digital oscillometric de-
vice with inflation and automatic deflation of the
OMRON brand, model HEM-742. Individuals
who presented systolic and/or diastolic blood
pressure values in the > 95 percentile?, for sex
and age, adjusted for the percentile of height?,
were considered with high blood pressure.

All data were checked for normality by the
Kolmogorov-Smirnov test. Descriptive data were
shown in mean, standard deviation, median, ab-
solute and relative frequency. The Mann-Whit-
ney U test was used to compare the numerical
variables between BRA-G and SPA-G. The cate-
gorical variables (frequency proportion accord-
ing to cut-off points considered) were analyzed
using cross-tables, involving Chi-square test (X?),
Cramer V and Phi tests, to identify statistical dif-
ferences between groups (multiple adjusted com-
parisons by the Bonferroni method). Odds Ratio
(OR) estimates, with a 95% confidence interval,
were performed to analyze the associations be-
tween the variables. All statistics analyses were
performed using SPSS software, version 24.0, and
the significance level was set at p < 0.05.
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Results

The sample was composed in Céceres by 233 stu-
dents, with the highest participation in the cat-
egory of 14 to 16 years (72,1%), the majority of
males (53,2%), from public/concerted school (re-
ceives funding from Spain government) (56,2%).
While in Paranavai, 264 students participated,
with the largest participation in the category of
14 to 16 years (54,2%), the majority of females
(54,9%), from public schools (62,9%).

Table 1 Sample descriptive characteristics and
comparison between SPA-G (2015) and BRA-G
(2013). There was significant difference for age,
BMI, WC, PAL, DBP between SPA-G (2015) and
BRA-G. Table 2 presents the proportions com-
parisons of the variables variables included in the
study between SPA-G (2015) and BRA-G (2013).
The results showed that the SPA-G were signifi-
cantly older (p = 0.001) and appeared to sleep
significantly more hours during the weekdays
(p = 0.018) compared to the BRA-G. Regard-
ing to sleep duration, the prevalence was high in
both groups, of which they reported sleeping 8
hours or more a night at the weekend. Howev-
er, this prevalence decreased considerably during
the week, only 26,1% of Spanish and 33,7%
of Brazilians sleep 8 hours or more, the rest of
the sample sleeps from 6 to 8 hours (73,0% vs
44,7%), and less than 6 hours (0,9% vs 21,6%),
between Spanish and Brazilian, respectively.
Nearly a quarter of each group responded that
makes the siesta after lunch. The proportions
were not different for BMI, PAL and BP, between
the two groups. Although not showing statisti-
cally significant proportions, what is striking is

the high prevalence, for example, SPA-G (51,9%)
and BRA-G (58,0%) are insufficiently active, and
SPA-G (24%) and BRA-G (23,9%) presented al-
tered blood pressure.

Table 3 shows results regarding Odds Ra-
tio (OR) and confidence interval (95% CI) of
sleep hours. The chance of sleeping less than 8
hours per night in SPA-G was approximately 3
times higher among students 14 to 16 years-
old compared to 11 to 13 years-old (Age: OR =
3.096 (1.663-5.762); p = 0.001) and among the
less active compared to more active (PAL: OR =
3.114 (1.669-5.808); p = 0.001). At the weekends
the chance of sleeping less than 8 hours was ap-
proximately 2 times higher among Spanish boys
compared to Spanish girls (Gender: OR = 2.378
(1.233-4.587); p = 0.010). There were no signifi-
cant associations for BRA-G.

Discussion

The present study proposed to verify the hours of
sleep between the students of the two mentioned
countries. The results showed that the prevalence
were not statistically significant, although the
two groups had high prevalence rates for sleep-
ing 8 hours or more per night at the weekend,
these prevalences dropped considerably during
the week. Practically three quarters of the two
groups sleep between 6 and 8 hours, or less than
6 hours a night, during the week. The hypothesis
that may be involved in this result refers to the
daily social and behavioral habits of the students
being similar, even in populations with different
customs and cultures.

Table 1. Sample descriptive characteristics and comparison between SPA-G (2015) and BRA-G (2013).

SPA-G (n = 233)

BRA-G (n = 264)

mean +sd median (min-max)

U -test p-value
mean +sd median (min-max) P

Age (years) 142 £ 1.1 143  (11.3-16.4)
BMI (Kg/m2) 21.0+33 203 (13.5-33.2)
WC (cm) 682480 665 (52.0-105.0)

PAL (min/wk) 417.5%£396.2  270.0 (20.0-2310.0)

SBP (mmHg) 112.6 + 14.0 112.3  (75.0-151.5)
DBP (mmHg) 64.6 £9.5 63.5 (46.0-111.0)
Sleep

Weekend (hrs) 94+1.6 10.0 (4.0-14.0)
Weekdays (hrs) 79+ 1.0 8.0 (3.5-12.0)

Siesta (min) 13.9+37.1 0.0  (0.0-300.0)

13.7+ 1.7 13.8  (10.6-16.4) 25457.0  0.001
204 +3.8 19.8  (12.3-36.4) 26723.0 0.012
73.8 £10.7 72.0 (41.1-109.0) 41353.5  0.001

350.3+318.4  240.0 (15.0-1470.0) 27356.0  0.033

110.3+15.0 110.0 (68.0-152.0) 28083.0  0.094
67.0 +12.0 67.0 (40.0-103.0) 35138.5  0.006

9.6 £2.1 9.0 (4.0-16.0) 30599.5 0.921
79+2.0 8.0 (4.0-14.0) 30396.5 0.819
23.4+51.5 0.0  (0.0-300.0) 32603.0 0.110

BMI: Body Mass Index; WC: Waist Circumference; PAL: Physical Activity Level; SBP: Systolic Blood Pressure; DBP: Diastolic Blood
Pressure; cm: centimeters; min/wk: minutes/week; hrs: hours; sd: standard deviation; min-max: minimum-maximum; U: Mann-

Whitney U test.



Table 2. Comparing the proportions of the variables between SPA-G (2015) and BRA-G (2013).

SPA-G (n = 233)

BRA-G (n = 264)

¢ %) ¢ %) X2 test p-value
Age 0.001
11to 13 65 27.9 121 45.8 17.002
14 to 16 168 72.1 143 54.2
Gender 0.070
Girls 109 46.8 145 54.9 3.284
Boys 124 53.2 119 45.1
AD 0.131
Public 131 56.2 166 62.9 2.280
Private 102 43.8 98 37.1
BMI 0.818
Normal 177 76 202 76.5 0.053
Overweight 45 19.3 45 17
Obesity 11 4.7 17 6.4
WC (age; gender) 0.512
Normal 188 80.7 219 83.0 0.429
Abnormal 45 19.3 45 17.0
PAL (< 300 min/wk) 0.178
Active 111 48.1 111 42.0 1.815
Underactive 120 51.9 153 58.0
BP 0.965
Normal 177 76 201 76.1 0.002
Abnormal 56 24 63 23.9
Sleep - weekend 0.079
> 8 hours 181 77.7 186 70.5 3.085
6 to 8 hours 48 20.6 72 27.3
< 6 hours 4 1.7 6 2.3
Sleep - weekdays 0.018
> 8 hours 61 26.2 89 33.7 5.562
6 to 8 hours 170 73 118 44.7
< 6 hours 2 0.9 57 21.6
Sleep after lunch 0.185
No 188 80.7 200 75.8 1.756
Yes 45 19.3 64 24.2
Quantos Min. Siesta 0.052
None 188 80.7 200 75.8 3.767
0 to 60 min. 31 13.3 32 12.1
> 60 min. 14 6.0 32 12.1

AD: Administrative Dependency; BMI: Body Mass Index'’; WC: Waist Circumference; PAL: Physical Activity Level; BP: Blood
Pressure; min/wk: minutes/week; f: frequency; %: percentage; Min. Siesta: minutes of Siesta.

Many adolescents develop irregular sleep pat-
terns, sleeping a few hours during school days,
and more hours at the weekend to partially com-
pensate for sleep deprivation during the week?.
According to some authors, it was found that on
weekends and holidays, adolescents sleep and
wake up later, in addition to sleeping longer. This
can be explained as a consequence of the fact that

adolescents during the week are usually involved
in studies and/or work activities, especially in the
morning, associated with the habit of attending
social networks on the internet for longer, during
the night®.

The SPA-G of 14 to 16 years presented more
chance of sleeping less than 8 hours per night
during the week, compared to their younger pairs
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Table 3. Odds ratio (OR) of sleep hours on weekdays and weekends, according to anthropometric,
sociodemographic and behavioral characteristics, SPA-G (2015) and G-BRA (2013).

Sleep - weekdays

SPA-G BRA-G
OR CI 95% p-value OR CI95% p-value
Gender
Girls ! !
Boys 0.797 (0.442-1.436) 0.449 0.879 (0.527-1.467) 0.622
Age
11to 13 ! !
14 to 16 3.096 (1.663-5.762) 0.001 1.636 (0.979-2.735) 0.060
AD
Public ! !
Private 1.279 (0.706-2.319) 0.417 1.347 (0.787-2.304) 0.277
BMI
Normal ! !
Overweight 0.543 (0.284-1.038) 0.065 0.823 (0.455-1.489) 0.520
WC (age; gender)
1 1
Normal
Abnormal 1.032 (0.494-2.155) 0.934 1.555 (0.807-2.998) 0.187
PAL (<300 min/wk)
. 1 1
Active
Underactive 3.114 (1.669-5.808) 0.001 1.373 (0.820-2.297) 0.228
BP
Normal ! L
Abnormal 0.712 (0.347-1.461) 0.355 1.539 (0.859-2.759) 0.147
Sleep - weekend
Gender
Girls ! !
Boys 2.378 (1.233-4.587) 0.010 1.325 (0.780-2.252) 0.298
Age
11to 13 ! !
14to 16 1.585 (0.758-3.314) 0.221 1.654 (0.962-2.843) 0.069
AD
Public ! !
Private 0.755 (0.402-1.418) 0.382 0.730 (0.417-1.277) 0.270
BMI
Normal ! !
Overweight 1.219 (0.604-2.463) 0.581 0.873 (0.463-1.646) 0.675
WC (age; gender)
1 1
Normal
Overweight 1.413 (0.613-3.259) 0.417 1.362 (0.651-2.850) 0.412
PAL (<300 min/wk)
. 1 1
Active
Underactive 0.819 (0.441-1.519) 0.528 1.061 (0.621-1.815) 0.828
BP
Normal ! !
Abnormal 1.768 (0.897-3.488) 0.1 0.763 (0.402-1.449) 0.409

AD: Administrative Dependency; BMI: Body Mass Index'’; WC: Waist Circumference; PAL: Physical Activity Level; OR: Odds
Ratio.

and among the less active ones. Some authors af-  tive people is better than that of inactive people,
firm that the quality and duration of sleep of ac-  this hypothesis could be explained by the fact that



good nights of sleep would provide less fatigue
during the day and more disposition to practice
physical activity’. Conversely, in another study it
was observed that the proportion of overweight
and obese adolescents was higher among those
who had a negative perception of sleep quality
and insufficient physical activity level®.

At the weekend the chance of sleeping less
than 8 hours is greater among Spanish boys. A
possible cause of the difference between the sex-
es may be related to hormonal changes due to
pubertal maturation?. The literature shows that
adolescents need sufficient sleep to function well
daily, good sleep habits contribute to the physical
and intellectual improvement of the body, im-
portant factors for the optimization of cognitive
performance in daily activities, propitiating, the
enhancement of learning ability in school®.

With the use of accelerometers, research
shows that the time spent in sedentary behaviors
was significantly higher among those who slept
less than in adolescents who slept at least 8 hours
a night”. Short sleep time was associated with
poor learning outcomes, various addictions, an
increased risk of obesity and diabetes, and more
frequent signs of anxiety and depression®. In
agreement with this information, the results of a
survey show that the average sleep duration was
6,93 (% 1,24) hours for adolescents 13 to 18 years
of age. Of this sample, 86,2% used the computer
before bed. Above all, it has been observed that
one in three teenagers feels drowsy at school®.

Regarding sleeping after lunch, or doing “la
siesta”, practically a quarter of the students in
both groups answered that they have this habit.
Studies on the health effects of naps after lunch
are still controversial. Overall, there is some
consensus that small asleep (< 20-30 minutes)
may increase attention and improve cognitive
performance without negatively affecting night-
time sleep. A meta-analysis with 98.163 people
concluded that there is an association between
people who nap and a small increase in mortali-
ty with an incidence of various diseases. But this
association would be for people who sleep more
than 60 minutes™.

However, the existence of an association be-
tween siesta and certain diseases, or increased
mortality does not imply a cause-and-effect
relationship. One explanation is that individu-

als with nocturnal sleep disorders, such as ob-
structive sleep apnea, diabetes, hypertension, or
depression, would experience greater daytime
sleepiness and make naps longer and more fre-
quent than healthy individuals®. In the case of
adolescents practicing siesta, the literature shows
that the duration of nocturnal sleep decreases in
this phase, increasing the incidence of daytime
sleepiness, since the decrease in the duration of
sleep in this phase of life does not correspond to a
decrease in the need for sleep, but reflects a sleep
debt®.

Given the influence of students’ sleep habits
on physical and mental well-being, the objec-
tive of this part of the research was to verify the
sleep hours of both samples. The data show that
sleep habits and the period of study are proba-
bly interrelated and may influence the cognitive
performance of the school and the behavioral
leisure activities of these adolescents. Therefore,
the need to structure simple strategies to solve, in
part, this problem, for example, the development
of pedagogical activities aiming to sensitize and
guide students about the importance of sleep and
the maintenance of appropriate attitudes. And
even more complex attitudes such as delaying in
one or two hours, the beginning of classes, which
would result in an increase in total nighttime
sleep time in this age group.

The present study presents limitations, as the
transverse conception of the data does not pro-
vide evidence for causes, only the presence or
absence of associations and the exposures and
results were based on self-report, bias prone. Re-
garding to the hours of sleep, in general, more
than half of the sample presented that sleep less
than the necessary hours recommended for this
age group. This is troubling as has been demon-
strated from the discussion, both excess and sleep
deprivation are detrimental to the metabolic, en-
docrine and immune system. A part of the stu-
dents had the habit of doing the siesta, which if
not exaggerated serves as a restful sleep for the
nocturnal sleep deficit. As important as other
risk behaviors, sleep habits should be oriented
so that they do not primarily hamper school de-
velopment. Simple guidelines can help, such as
practicing physical activity regularly, sleeping at
least 8 hours a night, avoiding excessive access to
technology especially at night.
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