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Abstract  This study aims to analyze excessive daytime sleepiness in relation to health risk behaviors among adoles-
cents. Epidemiological and cross-sectional study carried out with 1st-year high school students from 20 state public 
schools in the city of Montes Claros, Minas Gerais, Brazil. Data were collected in 2022/2023. The dependent variable 
was analyzed using the Pediatric Daytime Sleepiness Scale, validated for Brazil. Descriptive, bivariate and multi-
ple analyses were performed using Poisson Regression. 1,616 adolescents participated in the study, among them, 
72% had excessive daytime sleepiness, with higher prevalence among girls (PR=1.22), those who studied in the mor-
ning (PR=1.35) and full-time (PR=1.35) shifts, those who were in the pre-contemplation stage of behavior change 
(PR=1.15), those who consumed ultra-processed foods daily (PR=1.09), with severe depressive symptoms (PR=1.16) 
and with smartphone addiction (PR=1.36). The high prevalence of daytime sleepiness was associated with health risk 
behaviors among adolescents. Thus, actions that encourage the adoption of healthy lifestyles are necessary to minimi-
ze health damage in the short, medium and long term.
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Introduction

Excessive Daytime Sleepiness (EDS) can be 
understood as the need to sleep in situations 
in which a person is expected to be awake and 
alert, thus not being able to maintain a state of 
wakefulness1, which condition is considered a 
public health problem2. The aspects involved 
in the cause of EDS have been discussed in 
literature, being considered as a consequence 
of several behavioral problems, which leads to 
insufficient or interrupted sleep, sleep disor-
ders, central hypersomnia disorders and other 
psychiatric medical conditions or use of medi-
cations2,3. Other factors can also influence this 
reality, such as the decrease in melatonin pro-
duction during adolescence, excessive exposure 
to screens and changes in the rhythm at which 
the body performs its functions throughout the 
day3-7.

Considering sleep problems in adolescence, 
circadian rhythms undergo changes inherent to 
each phase of human development, interfering 
with the sleep pattern, which can also be affect-
ed by individual circumstances4,5. According to 
a literature review, 25% to 40% of EDS cases are 
caused by other sleep problems8. 

The literature presents varying EDS preva-
lence rates among adolescents. A longitudinal 
study conducted in China, evaluating EDS in 
a sample of 7,072 adolescents with average age 
of around 14 years, identified EDS prevalence 
of 21.1% among adolescents9. A Brazilian study 
conducted with adolescents aged 10-16 years 
from public schools identified EDS prevalence 
of 52.1%10. In a study conducted with Argentine 
adolescents aged 12-18 years, the EDS preva-
lence found was 71%7. These studies, together 
with Brazilian systematic reviews that compared 
methodologies, instruments and cutoff points of 
studies involving EDS and adolescents11,12, rein-
force in their conclusions the need for contin-
ued investigations given the scarcity of studies 
on EDS among adolescents. Thus, considering 
that sleep plays a fundamental role for the full 
development of adolescents and that EDS rep-
resents a public health problem, and in order 
to promote a healthier adolescence, the present 
study aimed to analyze EDS in relation to health 
risk behaviors among adolescents.

Methods

Study design and participants  

This study is part of the ELCAS Project: 
“Longitudinal Study on Adolescent Behavior 
regarding Physical Activity and Health”. The 
ELCAS Project was developed in two stages. 
The 1st stage (baseline) is an epidemiological, 
cross-sectional and analytical study, while the 
2nd stage (follow-up) is a longitudinal and pro-
spective study, carried out 24 months after the 
baseline. This article uses data from the baseline 
stage. The study followed recommendations of 
the Reporting of Observational Studies in Ep-
idemiology (STROBE)13,14 for observational 
studies and the Consensus-Based Checklist for 
Reporting of Survey Studies (CROSS)15, with a 
document inserted in the Supplementary Ma-
terial (https://doi.org/10.48331/SCIELODATA.
D4VZUF).

The study population consisted of adoles-
cents of both sexes aged 14-19 years enrolled in 
the state public school system (urban and rural), 
who were attending the first year of high school 
in 2022 and 2023, in the municipality of Mon-
tes Claros-MG, Brazil. Located in the northern 
region of the state of Minas Gerais, Montes 
Claros had, in 2022, population of approximate-
ly 414,240 inhabitants16.

Study variables and data sources

The dependent variable of this study was 
EDS, which came from the Pediatric Daytime 
Sleepiness Scale (PDSS)17, validated for Brazil-
ian adolescents in 201618. The instrument con-
sists of eight multiple-choice questions that in-
clude questions related to the feeling of daytime 
sleepiness in routine situations, highlighting the 
frequency with which adolescents feel sleepy 
while performing school activities, as well as 
regarding mood, the need to sleep longer and 
to stay in bed beyond the scheduled time to get 
up in the morning. The response options follow 
the Likert scale and have score from 0 to 4 (ex-
cept for the third question, which has reverse 
score): 0 = never; 1 = almost never; 2 = some-
times; 3 = often; 4 = always. The final sum of 
the response options can vary from a minimum 
of zero points to a maximum of 32 points, indi-
cating greater presence of EDS as the final score 
increases (closer to 32). To categorize this vari-
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able, the study by Meyer et al.19 was followed, 
which proposed 15 points as the cutoff point for 
the PDSS instrument17, indicating the absence 
of EDS for values below 15.

The selection of independent variables was 
adapted from the theoretical model proposed by 
Lima et al.20, namely: sex (male; female), self-de-
clared skin color (white; black/brown/yellow/
indigenous), school shift (night; morning; af-
ternoon; full-time), study and work (no; yes), 
family income (high; medium; low), stages of 
behavior change (maintenance; action; prepara-
tion; contemplation; pre-contemplation), level 
of physical activity (active; insufficiently active; 
inactive), active commuting to school (yes; no), 
daily consumption of ultra-processed foods 
(no; yes), severe depressive symptoms (no; yes), 
smartphone addiction (no; yes), body image 
satisfaction (yes; no), excess body weight (no; 
yes) and abdominal obesity (no; yes). 

Family income was measured using the 
Brazilian Economic Classification Criteria 
(CCEB)21, which presents estimates of month-
ly household income for socioeconomic strata, 
classifying incomes as (from highest to low-
est): A, B1, B2, C1, C2 and DE. For this study, 
incomes were categorized as high (A and B1), 
medium (B2, C1, C2) and low (DE). The stages 
of behavior change allow identifying individuals 
who wish to make changes in physical activity 
compared to those who are not willing to do so. 
For this instrument, stages are classified as fol-
lows: Pre-contemplation (there is no intention 
to practice physical activity); Contemplation 
(there is an intention to practice physical activi-
ty, but there is still no action); Preparation (there 
is an intention to practice physical activity and 
the individual intends to start it in the near fu-
ture); Action (there is a change in behavior, but 
the practice time is shorter than six months); 
Maintenance (the behavior was acquired and 
maintained, with practice time longer than 6 
months)22.

The short-version of the International Phys-
ical Activity Questionnaire (IPAQ), validated 
and translated for Brazilian adolescents in 2005, 
was used to verify the level of physical activi-
ty of adolescents23. The classification followed 
recommendations from WHO24 and the Min-
istry of Health25, classifying adolescents as ac-
tive (practicing at least 300 minutes of physical 
activity per week), insufficiently active (prac-
ticing less than 300 minutes of physical activity 

per week) and inactive (not practicing regular 
physical activity). To assess the consumption of 
ultra-processed foods, a questionnaire used in 
the National School Health Survey (PeNSE)26 
was applied, with questions related to diet, tak-
ing into account everything the participant con-
sumed at home, at school and on the street in 
the seven days prior to data collection. The con-
sumption of ultra-processed foods was defined 
as the daily consumption of at least one food 
group (soft drinks/sweets/fast food/processed 
foods)27, with variable daily consumption of ul-
tra-processed foods categorized as no and yes.

Depressive symptoms variable was assessed 
by the Depression, Anxiety and Stress Scale-21 
(DASS-21) instrument, validated for Brazil in 
201428. DASS-21 is an instrument that mea-
sures depression, anxiety and stress separately, 
consisting of 21 Likert-type questions with four 
answer options (0-1-2-3). The sum for each do-
main ranges from 0 to 21 and the final score is 
multiplied by two. Depressive symptoms (cor-
responding to items 3, 5, 10, 13, 16, 17 and 
21) are classified into the following categories: 
normal (0 to 9), mild (10 to 13), moderate (14 
to 20), severe (21 to 27) and extremely severe 
(28 or more). For this study, the severe depres-
sive symptoms variable was dichotomously 
categorized as no (0 to 20) and yes (21 points 
or more). To assess smartphone addiction, the 
Smartphone Addiction Inventory (SPAI) in-
strument29, validated for Brazil in 201630, was 
used. The scale includes 26 dichotomous items 
(1 = Yes; 0 = No), classifying smartphone ad-
diction as no (≤8 points) and yes (≥9 points). 
Body image satisfaction was assessed using the 
Stunkard (1983) silhouette scale31, validated for 
Brazil in 200632. The silhouette scale consists of 
18 silhouettes of human figures, 9 male and 9 fe-
male, ranging from 1 (very thin) to 9 (very fat). 
Participants choose two images, one that most 
closely matches how they perceive themselves 
and the other that most closely matches how 
they would like to be. The score is calculated by 
the difference between the silhouette chosen as 
ideal and the current one, ranging from -8 to 8. 
Thus, body image satisfaction variable was cate-
gorized as no (values equal to zero) and yes (val-
ues different from zero).

Anthropometric variables of excess weight 
and abdominal obesity were addressed by col-
lecting weight, height and waist circumference 
measurements, performed/collected by the 
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researchers, in accordance with WHO recom-
mendations33 and the techniques used to obtain 
all measurements followed standardized proce-
dures34. Weight was measured using a calibrat-
ed digital scale (Digital Magna®), with partici-
pants in the center of the scale platform in an 
anatomical position, dressed in light clothing 
and barefoot. Height was measured using an 
individual stadiometer (Alturaexata®), with ad-
olescents, barefoot, standing with their backs 
to the instrument. Excess weight was based on 
Body Mass Index (BMI) values according to the 
following formula: Weight (kg) / Height (m)². 
After defining this variable, BMI was catego-
rized with values for sex and age based on cutoff 
points in percentiles, considering excess weight 
for the percentile ≥8535. Waist circumference 
was measured using an inextensive and inelastic 
anthropometric tape, with adolescents dressed, 
lifting their shirts at the waist region, standing 
with their abdomen relaxed, arms relaxed at 
their sides, with the tape placed horizontally at 
the point of least waist curvature, between the 
iliac crest and the first costal arch33, adopting 
cutoff points proposed by Taylor et al.36, which 
identify abdominal obesity with waist circum-
ference ≥80th percentile, considering the age and 
sex of adolescents. 

Sampling and procedures

Based on a stratified list provided by the 
State Department of Education in 2022, Montes 
Claros-MG had 43 public high schools, totaling 
a population of 3,765 students enrolled in the 
first year of high school. Thus, the sample calcu-
lation was defined considering the following pa-
rameters: prevalence of 50%, confidence level of 
95%, error of 3%, deff=1.5 and increment of 10% 
to compensate for possible losses, resulting in 
sample size of at least 1,373 adolescent students.

Data collection was carried out in two stages. 
In the first stage, by probability proportional to 
size, 20 schools were drawn, and in the second 
stage, by simple random sampling, classes were 
drawn. All students in the selected classes were 
invited to participate in the study. Thus, adoles-
cents of both sexes, in the 1st year of high school, 
regularly enrolled in the state public education 
system of Montes Claros-MG in 2022 and 2023 
participated in the study. Adolescents who were 
not present in the classroom at the time of data 
collection did not participate in the study.

After authorization for the research to be 
carried out by the 22nd Regional Education Su-

perintendence of the city of Montes Claros-MG, 
data collection began in September 2022 in per-
son at state public schools of Montes Claros and 
ended in December 2023. Initially, the data col-
lection team was duly trained to carry out the 
data collection procedures, with the aim of stan-
dardizing the approach to adolescents and the 
application of questionnaires. A pilot study was 
carried out in one of the schools to detect pos-
sible discrepancies in the research instrument 
and to evaluate the average response time of the 
research instrument.

First, adolescents from the selected classes 
were visited by researchers who informed them 
about the aims of the research and invited them 
to participate. Secondly, after being informed 
about the research and having received the au-
thorization duly signed by their parents and/or 
guardians, the questionnaire was administered. 
The average time to respond to the collection in-
strument was 40 minutes (according to the pilot 
study).

Statistical analysis

The collected data were double-entered, 
checked and analyzed using the Statistical 
Package for the Social Sciences – SPSS® ver-
sion 22.0. Descriptive and bivariate analyses 
were performed using Pearson’s chi-square test 
to associate EDS with independent variables. 
Only variables that presented p-value<0.20 in 
the bivariate analysis were initially selected to 
compose the multiple model using Poisson 
Regression, with robust variance. The selected 
variables (p<0.20) were all entered together in 
the model and were removed one by one in de-
creasing order considering the p-value and the 
quality of the fit, remaining in the final model 
only variables that presented descriptive level 
below 5% (p<0.05). The magnitude of associa-
tions was estimated by the adjusted prevalence 
ratio (PR), 95% confidence interval (CI) and 5% 
significance level (α≤0.05).

Sensitivity analysis

To reinforce the robustness of findings and 
ensure that potential confounding factors were 
not omitted, sensitivity test analyses were per-
formed to confirm the results for variables 
that did not maintain statistical significance 
(p<0.005) in the Poisson Regression (consid-
ering that variables relevant to the topic under 
study were not maintained in the final multiple 
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model). Thus, sensitivity tests were performed 
through new categorizations of variables and 
extra multiple model.

For the sensitivity analysis through new cat-
egorizations of variables, Poisson Regression 
was performed and all independent variables 
described in the study, with recategorization for 
self-reported skin color (white; black; brown; 
yellow; indigenous), family income (A; B1; B2; 
C1; C2; DE), level of physical activity (numer-
ical), overweight (numerical) and abdominal 
obesity (numerical). The analysis of the extra 
theoretical model, through Binary Logistic 
Regression, was composed of all independent 
variables described in the main study. All these 
additional analyses are presented in the Sup-
plementary Material (https://doi.org/10.48331/
SCIELODATA.D4VZUF).

Ethical aspects  

The ELCAS Project was authorized by the 
State Secretariat of Education of Minas Gerais, 
approved by the Research Ethics Committee 
of the State University of Montes Claros (Un-
imontes) in March 2022, under opinion No. 
5.287.269. The study guaranteed the anonymi-
ty of adolescents and complied with Resolution 
No. 466 of 2012 of the National Health Council/
Ministry of Health, which deals with research 
with human beings. The Project was funded by 
the Minas Gerais State Research Support Foun-
dation - FAPEMIG, through Notice 001/2022 - 
Universal Demand No. APQ-00711-22.

Results

Of the 3,765 adolescents eligible to participate 
in the study, 1,634 questionnaires were collect-
ed. Of these, 18 were removed due to errors in 
completing the questions. Thus, 1,616 adoles-
cents were considered to remain in the research, 
distributed in 20 state schools (18 urban and 
02 rural), with average age of 15.3 (±0.7) years. 
Among adolescents, about half were female 
(50.4%), 73.9% self-declared as having black/
brown/yellow/indigenous skin color, the vast 
majority (95%) were enrolled in daytime shifts 
(full-time, morning and afternoon), approxi-
mately 80% had medium family income, more 
than 60% used active commuting to school, 
31.3% consumed ultra-processed foods daily 
and body image dissatisfaction among ado-
lescents was higher (71.1%) than body image 

satisfaction (28.9%). These and other data are 
presented in Table 1. Regarding the main study 
outcome, it was found that 72% (n=1,131) of 
adolescents presented EDS while the remaining 
28% (n=440) did not present this condition (Ta-
ble 1).

Data in Table 1 also included the bivariate 
analyses of independent variables in relation to 
EDS. In this analysis, variables that were associ-
ated at level of 20% were sex, self-reported skin 
color, school shift, stages of behavior change, 
level of physical activity, active commuting to 
school, daily consumption of ultra-processed 
foods, severe depressive symptoms, smartphone 
addiction and body image satisfaction, and were 
selected to initially compose the multiple model.

The final multiple model (Table 2) reveals 
that variables gender, study shift, stages of be-
havior change, daily consumption of ultra-pro-
cessed foods, severe depressive symptoms, 
and smartphone addiction maintained statis-
tically significant association with EDS among 
adolescents. There was higher prevalence of 
EDS among female adolescents (PR=1.22; 
95%CI 1.13-1.32; p<0.001) and those enrolled 
in the morning (PR=1.35; 95%CI 1.10-1.65; 
p=0.004) and full-time (PR=1.35; 95%CI 1.10-
1.67; p=0.004) shifts, when compared to night 
shift students. Regarding the stages of behav-
ior change for the practice of physical activity, 
there was higher prevalence of the pre-contem-
plation stage (no intention to practice physical 
activity) (PR=1.15; 95%CI 1.03-1.28; p=0.012), 
when compared to adolescents in the mainte-
nance phase (practicing regular physical activ-
ity). There was also higher prevalence of EDS 
among adolescents who consumed ultra-pro-
cessed foods daily (PR=1.09; 95%CI 1.02-1.16; 
p=0.009), who presented severe depressive 
symptoms (PR=1.16; 95%CI 1.09-1.24; p<0.001) 
and among those who presented smartphones 
addiction (PR=1.36; 95%CI 1.25-1.47; p<0.001). 

The sensitivity analyses performed (Supple-
mentary Material - https://doi.org/10.48331/
SCIELODATA.D4VZUF) showed consistent 
results, validating the accuracy of previously 
presented results.

Discussion

This study aimed to identify, as main points, the 
prevalence and health risk factors associated 
with EDS among adolescent students in the city 
of Montes Claros, Minas Gerais, Brazil. High 
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Table 1. Total descriptive analysis and bivariate analysis of excessive daytime sleepiness in relation to 
independent variables among adolescents. Montes Claros-MG. 2022/2023 (n=1.616).

Variables
Total

Excessive Daytime Sleepiness

p-valueAbsent Present

n (%) n (%)
440 (28.0)

n (%)
1,131 (72.0)

Sex <0.001
Male 801 (49.6) 298 (38.4) 478 (61.6)
Female 815 (50.4) 142 (17.9) 653 (82.1)

Self-declared skin color 0.095
White 419 (26.1) 102 (24.8) 309 (75.2)
Black/Brown/Yellow/Indigenous 1,184 (73.9) 335 (29.1) 815 (70.9)

Study shift <0.001
Night 96 (5.9) 39 (42.9) 52 (57.1)
Morning 963 (59.6) 247 (26.3) 693 (73.7)
Afternoon 149 (9.2) 53 (36.6) 92 (63.4)
Full-time 408 (25.2) 101 (25.6) 294 (74.4)

Study and work* 0.439
No 1,320 (81.9) 355 (27.6) 931 (72.4)
Yes 291 (18.1) 84 (29.9) 197 (70.1)

Family income* 0.256
High 164 (12.3) 36 (22.5) 124 (77.5)
Medium 1,052 (79.0) 289 (28.1) 739 (71.9)
Low 116 (8.7) 34 (30.6) 77 (69.4)

Stages of behavior change* <0.001
Maintenance 443 (27.6) 160 (37.3) 269 (62.7)
Action 358 (22.3) 107 (30.7) 241 (69.3)
Preparation 356 (22.2) 78 (22.3) 271 (77.7)
Contemplation 247 (15.4) 57 (23.8) 183 (76.3)
Pre-contemplation 199 (12.4) 33 (17.1) 160 (82.9)

Level of physical activity* <0.001
Active 1,004 (65.4) 305 (31.3) 669 (68.7)
Insufficiently active 396 (25.8) 85 (21.8) 305 (78.2)
Inactive 136 (8.8) 20 (15.4) 110 (84.6)

Active commuting to school* 0.067
Yes 991 (66.6) 290 (30.0) 677 (70.0)
No 496 (33.4) 121 (25.4) 356 (74.6)

Daily consumption of ultra-processed foods* <0.001
No 1,107 (68.7) 345 (32.1) 729 (67.9)
Yes 504 (31.3) 95 (19.2) 401 (80.8)

Severe depressive symptoms* <0.001
No 1,022 (68.1) 346 (34.7) 650 (65.3)
Yes 479 (31.9) 66 (14.0) 406 (86.0)

Smartphone addiction* <0.001
No 596 (45.1) 256 (44.1) 325 (55.9)
Yes 726 (54.9) 116 (16.4) 590 (83.6)

Body image satisfaction* 0.012
Yes 448 (28.9) 142 (32.6) 293 (67.4)
No 1,101 (71.1) 282 (26.3) 792 (73.7)

Excess body weight* 0.397
No 643 (76.3) 181 (29.1) 440 (70.9)
Yes 197 (23.7) 51 (26.0) 145 (74.0)

Abdominal obesity* 0.474
No 773 (77.8) 210 (27.9) 542 (72.1)
Yes 220 (22.2) 55 (25.5) 161 (74.5)

*Variation in n due to loss of information.

Source: Authors.
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EDS prevalence (72%) was observed among ad-
olescents, and this result was also observed in 
other studies contained in the international7,9 
and national literature10,20. In the context of ad-
olescence, sleep is of fundamental importance, 
since the quality of sleep of adolescents direct-
ly influences the healthy physical, behavioral, 
emotional, and cognitive development of these 
individuals4.

As for the factors significantly associat-
ed with EDS, higher prevalence was obtained 
among girls, among adolescents in the morn-
ing or full-time school shifts, among those who 
were in the stage of behavior change of pre-con-
templation for the practice of physical activity, 
who consumed ultra-processed foods daily, 
those with severe depressive symptoms, and 
those who presented smartphone addiction.

Regarding sex differences, the results of this 
study showed higher EDS prevalence among 
girls (PR=1.22), and the same association was 
found in other locations, such as in studies con-

ducted with Portuguese37 and Japanese38 adoles-
cents. Furthermore, Forest et al.39 conducted a 
study with the aim of investigating sex differ-
ences regarding sleep and EDS in a sample of 
731 adolescents. The results suggested greater 
impacts and greater negative interference in 
daytime functioning for adolescents, which 
appear to be more complex and multifactorial 
for girls than for boys. Some biologically based 
questions may help to understand the higher 
EDS prevalence among girls. According to a 
study that analyzed a sample of 3,001 female ad-
olescents, it was found that menstrual pain is re-
lated to EDS40. These results allow inferring that, 
since maturation in adolescence occurs differ-
ently for boys and girls, this condition ends up 
by contributing to girls presenting greater EDS.

Higher EDS prevalence was found among 
adolescents who attended morning and full-
time shifts, when compared to those enrolled 
in the evening shift. In this sense, some studies 
have shown that the school class schedule influ-

Table 2. Poisson regression. Adjusted analysis of the prevalence ratio of excessive daytime sleepiness among 
adolescents. Montes Claros-MG. 2022/2023 (n=1.616).

Variables PRadjusted (CI95%) p-value
Sex

Male 1
Female 1.22 (1.13-1.32)* <0.001

Study shift
Night 1
Morning 1.35 (1.10-1.65)* 0.004
Afternoon 1.20 (0.94-1.52) 0.133
Full-time 1.35 (1.10-1.67)* 0.004

Stages of behavior change
Maintenance 1
Action 1.04 (0.93-1.16) 0.462
Preparation 1.09 (0.98-1.21) 0.101
Contemplation 1.11 (0.99-1.25) 0.070

Pre-contemplation 1.15 (1.03-1.28)* 0.012
Daily consumption of ultra-processed foods

No 1
Yes 1.09 (1.02-1.16)* 0.009

Severe depressive symptoms
No 1
Yes 1.16 (1.09-1.24)* <0.001

Smartphone addiction
No 1
Yes 1.36 (1.25-1.47)* <0.001

PR: Prevalence Ratio. 95%CI: 95% Confidence Interval. *Statistically significant values.

Source: Authors.
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ences different aspects related to sleep, includ-
ing EDS41,42. A literature review study aimed to 
address adolescent sleep indicates that delaying 
the start time of classes in the morning can be 
an efficient strategy to improve students’ sleep 
health41. In an intervention study conducted in 
Brazil with the participation of 38 high school 
adolescents, which compared the effects of de-
laying the start time of classes by one hour over 
a three-week period, no significant change in 
the time of sleep onset was found, but such in-
tervention prolonged sleep time, reflecting im-
provements in sleep patterns, subjective sleepi-
ness and mood of adolescents42.

Among adolescents under study, greater 
EDS associated with stages of behavior change 
for the practice of physical activity was also 
observed, with an association being observed 
among those who were in the pre-contempla-
tion stage, when compared to adolescents who 
had been regularly practicing physical activi-
ty for at least six months (maintenance stage). 
Considering that the quality of sleep in adoles-
cents is related to behavioral factors20, in addi-
tion to the association with EDS, it is believed 
that the pre-contemplative stage of behavior 
change may represent a barrier to changing 
other healthy habits, considering that regular 
physical activity in adolescence is associated 
with better sleep patterns43. A study conducted 
by Lima et al.20 with Brazilian adolescents aged 
18-19 years, evaluated, among other aspects, the 
relationship between modifiable behavioral risk 
factors and EDS in adolescents. In this study, as-
sociation was found between physical inactivity 
and EDS, a result that is similar to that found in 
the present study. This finding highlights the as-
sociation of this modifiable behavior with EDS, 
and in addition, it shows the confrontation with 
which it was found, in which adolescents in the 
pre-contemplative stage, who demonstrate re-
sistance to changing their behaviors, presented 
greater EDS.

Higher prevalence of daily consumption of 
ultra-processed foods was associated with EDS 
among adolescents. A study conducted with 
Spanish adolescents aged 12-17 years demon-
strated that those who had high adherence 
to the Mediterranean diet were more likely to 
meet sleep recommendations (OR=1.52, 95%CI 
1.12-2.06) and less likely to report at least one 
sleep-related problem, in which EDS was in-
cluded (OR=0.56, 95%CI 0.43-0.72)44. Science 
has shed light on the benefits of adolescents 
adhering to the Mediterranean diet, which pri-
oritizes the consumption of natural foods, such 

as whole grains, fruits, vegetables and legumes. 
This has been linked to multiple positive health 
outcomes, and specifically among adolescents, 
a relationship with better sleep quality, quality 
of life and also with academic performance has 
been observed45-47. 

Considering mental health problems, the 
results of this study showed that the presence 
of severe depressive symptoms was associated 
with higher EDS prevalence among adolescents, 
indicating similarity with a meta-analysis study 
carried out with 49 studies published between 
2014 and 2020, which identified strong associ-
ation between EDS and depressive symptoms48. 
Another study also conducted with adolescents 
found association between depressive symp-
toms and sleepiness, pointing out that this asso-
ciation can be observed as a residual symptom 
of depression and as an important marker of the 
severity of this condition49.

The use of smartphones, especially depen-
dence on this electronic device, has also been 
shown to be a risk behavior for EDS. Different 
studies have evaluated the association between 
screen use and EDS6,7,50. Specifically regarding 
smartphone use, a study carried out in Argen-
tina included a sample of 1,257 adolescents 
aged 12-18 years and assessed the relationship 
between screen time, sleep characteristics, EDS 
and academic performance, demonstrating that 
screen use negatively affected nighttime sleep, 
daytime sleepiness and academic performance7. 
A literature review study involving 26 articles 
conducted with adolescents identified that ex-
cessive use of digital screens remained associat-
ed with poor quality and shorter sleep duration, 
with the main consequences being nighttime 
awakenings, longer sleep latency and daytime 
sleepiness, highlighting especially the influence 
of cell phone use before bedtime on these re-
sults6.

Regarding sensitivity analyses, it was possi-
ble to observe with the results found that even 
when recategorizing variables, income, excess 
weight and abdominal obesity did not main-
tain statistical significance at 20% level in the 
bivariate analysis. However, variables skin color 
and physical activity were statistically signifi-
cant in relation to sleep in the bivariate analysis 
(p<0.20), but similarly to the multiple model of 
the study, they did not remain statistically sig-
nificant in the final model of the sensitivity test, 
in which the same variables of the main model 
remained significant.

Regarding the sensitivity analysis through 
Binary Logistic Regression, the result of the 
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final multiple model was almost the same, 
with all variables contained in the main mod-
el remaining in the model and, in addition to 
variable body image satisfaction. This variable 
indicated that adolescents who were dissatis-
fied with their body image were more likely of 
having excessive daytime sleepiness (OR=1.37; 
95%CI 1.01-1.85; p=0.041). Thus, the sensitivi-
ty analysis was elaborated with the intention of 
demonstrating that, even with other types of ap-
proaches, the resulting variables associated with 
excessive daytime sleepiness among adolescents 
are not an effect of the analysis but rather of the 
variable of interest.

Some limitations should be mentioned to 
better interpret the results of this study. The use 
of an indirect method with the application of a 
self-reported questionnaire answered by adoles-
cents is characterized as a limitation. In addi-
tion, the research was conducted only with first-
year high school students from public schools 
in the city of Montes Claros-MG, which could 
restrict the results to other populations, such as 
students from private schools or other locations 
in Brazil, who have characteristics different from 
the northern region of Minas Gerais. However, 
the study was constructed with variables from 
validated and prestigious instruments in litera-
ture, including the dependent variable EDS and 
other independent variables. Study strengths 

include its methodological rigor, the calibration 
of researchers and the physical collection of an-
thropometric data.

Conclusion

This study found significant EDS prevalence 
(72%) among first-year high school adolescents 
from public schools. Higher EDS prevalence 
was observed among girls, among adolescents 
enrolled in the morning or full-time shifts, 
those who were in the stage of behavior change 
of pre-contemplation for the practice of physical 
activity, who consumed ultra-processed foods 
daily, with severe depressive symptoms and 
those with smartphone addiction.

The results of this study confirmed that EDS 
has multifactorial causes, with regard to the 
association of behavioral, environmental and 
emotional factors. In addition to theoretical is-
sues, it is expected that these findings can sup-
port interventions that aim to seek better quali-
ty of sleep in adolescence and, consequently, the 
construction of a healthier society. To this end, 
interdisciplinary actions can be implemented, in 
a joint action between the scientific community, 
families and governments, in order to provide 
better social, physical and mental development 
for adolescents.
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