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Abstract

Introduction: The present study analyzed the association between bullying and cyberbully-
ing victimization and aggression, and the light and deep sleep-in adolescents. Recent litera-
ture, exposes that bullying can negatively affect sleep quality, interfering with physiological
processes essential for recovery and emotional well-being.

Method: A cross-sectional study was conducted with 985 Andalusian adolescents (10-16
years old), who wore Xiaomi Mi Band 4 bracelets for seven days to record the duration of
sleep phases. Validated questionnaires were applied to measure bullying and cyberbully-
ing, and data were collected on age, sex, BMI and moderate-vigorous physical activity level.
Multiple linear regressions were used to analyze covariate-adjusted associations.

Results: Bullying victimization was significantly associated with worse sleep, both light (B =
-7.267; p =.049) and deep (B =-1.479; p = .048). Likewise, greater cyberbullying victimiza-
tion showed worse deep sleep (B =-5.278; p =.018). No significant associations were found
between aggression behaviors in both bullying and cyberbullying and sleep phases.

Conclusions: The results indicate that young people who suffer bullying/cyberbullying
show significant sleep disturbances. These findings underscore the need for preventive in-
terventions focused on mitigating the consequences of bullying at a young age.

Keywords: Bullying, Cyberbullying, sleep, adolescents, physical activity.

Resumen

Introduccion: El presente estudio analizé la asociacién entre la victimizacion y agresion de
bullying y cyberbullying, y el de suefio ligero y profundo en adolescentes. La literatura re-
ciente, expone que el acoso puede afectar negativamente la calidad del suefio, interfirien-
do en procesos fisioldgicos esenciales para la recuperacion y el bienestar emocional.

Método: Se realiz6 un estudio transversal con 985 adolescentes andaluces (10-16 afios),
quienes portaron pulseras Xiaomi Mi Band 4 durante siete dias para registrar la duracién
de las fases de suefio. Se aplicaron cuestionarios validados para medir bullying y cyberbu-
llying, y se recogieron datos sobre edad, sexo, IMC y nivel de actividad fisica moderada-vi-
gorosa. Se emplearon regresiones lineales multiples para analizar asociaciones ajustadas
por dichas covariables.

Resultados: La victimizacién por bullying se asoci6 significativamente con peor suefio, tan-
to ligero (B = 07.267; p = .049) como profundo (B = 01.479; p = .048). Asimismo, una mayor
victimizacién por cyberbullying mostré un peor suefio profundo (f = 05.278; p =.018). No
se hallaron asociaciones significativas entre las conductas de agresion, tanto en bullying
como en cyberbullying, y las fases del suefio.

Conclusiones: Los resultados indican que los jévenes que sufren bullying/cyberbullying,
muestran alteraciones significativas en el suefio. Estos hallazgos subrayan la necesidad de
intervenciones preventivas centradas en mitigar las consecuencias del acoso desde la ju-
ventud.

Palabras clave: Bullying, Cyberbullying, suefio, adolescentes, actividad fisica.
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Introduction

Peer violence in the school context, commonly referred to as bullying, is configured as
a dynamic of systematic abuse that can take physical or psychological forms and that
is prolonged over time (Armitage, 2021). This type of mistreatment is usually exercised
from a position of power, individually or collectively, towards subjects with little capac-
ity for response or defense (Armitage, 2021). In quantitative terms, the United Nations
Educational, Scientific and Cultural Organization (2019) exposes that one in three ado-
lescents has been a victim of bullying at least once a month. The implications derived
from this experience include the intensification of anxiety symptoms, tendency to so-
cial isolation and a significant deterioration in academic motivation (Schlesier et al.,
2023). In parallel, technological evolution and the expansion of digital environments
have given rise to new forms of bullying, which are more difficult to control and poten-
tially more harmful than traditional manifestations, due to their massive, constant and
anonymous nature (Cretu & Morandau, 2022).

Cyberbullying is a contemporary form of digital violence characterized by the inten-
tional, persistent and repeated use of virtual environments, such as social networks,
messaging applications or websites, to inflict psychological harm through acts of in-
timidation, defamation, threats or humiliation (Zhang et al., 2022). Its global expan-
sion in recent years has made cyberbullying a focus of special academic and social
interest. One of its most relevant characteristics is its ability to overcome spatio-tem-
poral barriers, making it easier for perpetrators to harass their victims constantly and
from any location (Sanchez-Dominguez et al., 2022). This type of harassment usually
represents actions such as the dissemination of false information, the non-consensual
exposure of personal data or the creation of false profiles aimed at damaging the
reputation of the affected person (Lareki et al., 2023; Maftei et al., 2022). In this type of
harassment, different roles are observed among which where victims generally adopt
passive attitudes, aggressors present high levels of self-confidence, and observers re-
main silent in the face of aggressions (Ferrans & Selman, 2014; Gonzalez-Gonzélez et
al.,, 2017).

Currently, the distinction between traditional bullying and cyberbullying is relevant.
While bullying is usually related to specific physical spaces such as the school envi-
ronment and with a limited temporality, cyberbullying transcends spatio-temporal
barriers by being executed through digital media that allow its continuous occurrence
(Ramadan, 2023). This implies that this type of bullying increases the exposure of vic-
tims, who can be subjected to aggression at any time of the day, even during periods
intended for nighttime rest (Ramadan, 2023). The anonymity offered by digital plat-
forms can exponentially increase aggressive behavior by reducing the perception of
responsibility, thus reinforcing the aggressor’s behavior (Boichuk et al., 2023). In ad-
dition, the possibility of replication and viralization of offensive content amplifies the
scope of the damage, prolonging its effects and hindering the emotional recovery of
victims (Palade & Pascal, 2023). This intensification of the impact is manifested, among
other aspects, in deeper emotional responses, characterized by feelings of helpless-
ness, hopelessness and persistent isolation (Peebles, 2014).

In children and adolescents, exposure to bullying and cyberbullying has a significant
detrimental impact on multiple dimensions of development. Several studies have doc-
umented its disruptive influence on mental health, showing an increase in depressive
and anxious symptoms (Kirkbride et al., 2024), impairments in emotional maturation
and social competence (Nasti et al., 2023) and affects the general well-being of ado-
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lescents, affecting their psychological balance and perception of safety (Benitez-Sillero
etal., 2021; Kirkbride et al., 2024). It is relevant to highlight that not only direct victims
present negative consequences: aggressors and observers also experience significant
alterations, contributing to the degradation of school climate and hindering social
and academic adaptation processes (Al-Turif & Al-Sanad, 2023; Ganotz et al., 2023;
IAiguez-Berrozpe et al., 2021; Soto-Garcia et al., 2024).

Among the multiple problems shown that can result from exposure to bullying and
cyberbullying in adolescence is significant sleep disturbance, a key factor in the com-
prehensive development of students (Sampasa-Kayinga et al., 2022). Sleep is divided
into several phases, including light sleep and deep sleep. Light sleep comprises the ini-
tial stages of rest and represents the transition between wakefulness and deep sleep
(McConnell et al., 2022). In this stage, brain activity begins to slow down, muscles
relax and the body prepares for more restorative phases, although it can still be easily
awakened (McConnell et al., 2022). Deep sleep, on the other hand, is a critical stage of
rest in which the body performs essential functions of physical recovery, immune sys-
tem strengthening, cell growth, and memory consolidation (Geva-Sagiv et al., 2023).
During this phase, the brain shows slow and synchronized waves, metabolic activity
decreases and it is very difficult to wake up (Geva-Sagiv et al., 2023).

Based on this, evidence indicates that repeated victimization experiences generate a
state of physiological and emotional hyperalertness that directly interferes with the
processes of sleep reconciliation and maintenance (Wang et al., 2025). In particular,
it has been observed that adolescents who suffer bullying or cyberbullying present a
reduction in deep sleep, which is related to physical recovery, memory consolidation
and stress regulation (Geva-Sagiv et al., 2023). Likewise, an increase in light sleep time
is observed, characterized by frequent awakenings (McConnell et al., 2022).

The inclusion of covariates such as age, sex, body mass index (BMI) and moderate-vig-
orous physical activity level is essential to ensure the validity of findings in studies ex-
ploring the relationship between bullying and cyberbullying and adolescent sleep. Re-
centresearch has shown that these factors not only directly influence sleep quality and
duration, but also affect exposure to bullying and its consequences. For example, age
determines sleep architecture, with older adolescents being more vulnerable to sleep
deprivation when faced with stressful situations such as bullying (Sampasa-Kanyinga
et al., 2022). Gender also modulates this relationship, as systematic differences have
been observed between boys and girls in both the prevalence of bullying and how
these experiences affect nighttime rest and mental health (Islam et al., 2021). Like-
wise, elevated BMI has been linked to an increased risk of sleep disturbances, such as
reduced deep sleep, as well as increased likelihood of victimization, especially in early
adolescence (Ji et al., 2021). Finally, we chose to include only moderate to vigorous
intensity physical activity, as recent studies show that this type of activity has the most
consistent and significant associations with lower levels of bullying and cyberbullying,
whereas light physical activity does not show clear protective effects or robust associ-
ations with these psychosocial variables (Rusillo-Magdaleno et al., 2024).

Therefore, the aim of the present study was to analyze the association between expo-
sure to bullying and cyberbullying situations (victimization and aggression) and the
deep and light sleep phases of students. Given that recent research has shown asso-
ciations between bullying and various psychological and physiological alterations, it is
relevant to explore this relationship from a cross-sectional approach, in order to pro-
vide descriptive evidence on how these experiences are linked to sleep architecture.
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Method

Participants

A total of 985 Spanish youth (n = 523 girls; n = 462 boys) from educational centers
in Andalusia, southern Spain, participated in this cross-sectional study. The students
were between 10 and 16 years old (13.2 + 1.65 years) and had a body mass index
(BMI) of 20.33 + 4.01 kg/m?2. Statistically significant gender differences were observed
in weight (p <.001), height (p <.001), maternal education level (p <.001), and deep
sleep (p = .004). Participants were selected through convenience sampling from the
participating schools. Table 1 presents the anthropometric and sociodemographic
characteristics of the sample.

Table 1
Sociodemographic characteristics and behaviors by sex

All Boys Girls
Variables (n=985) (n=462) (n=523)
Mean SD Mean SD Mean SD p
Age (years) 13.2 1.65 13.25 1.8 13.15 1.5 .91
Weight (Kg) 51.6 12.5 53 14 50.2 1" <.001
Height (m) 1.59 15 1.61 0.2 1.56 A <.001
BMI (Kg/m?) 20.36 4 20.50 3.92 20.22 4.08 .156

Mod-Vig PA (min/ 73.06 71.04 69.38 49.89 76.16 84.78 121
day)

Bullying 1.85 .80 1.87 .84 1.83 77 44
victimization

Bullying aggression 1.51 .61 1.58 .63 1.43 .57 <.001
Cyberbullying 1.26 A4 1.27 46 1.25 42 .261
victimization

Cyberbullying 1.18 40 1.19 .39 1.18 42 .585
aggression

Average of Min./ 362.75 97.59 363.6 97.63 361.9 97.55 7
day of Light Sleep

Average of Min./ 97.6 53 92 50.18 103.2 55.9 .004
day of Deep Sleep

Note. Includes, experiences of school bullying and cyberbullying, average minutes of moderate/vigorous
physical activity, and light/deep sleep duration. Data are presented as means for continuous variables and
frequencies (%) for categorical variables. BMI = body mass index; SD = standard deviation; Mod-Vig PA =
Moderated-vigorous Physical activity.
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Measures

Independent Variables: Bullying and cyberbullying

To measure the level of bullying we used the “European Bullying Intervention Project
Questionnaire”, in its Spanish version validated by Ortega-Ruiz et al. (2016), consisting
of 14 items. For the assessment of cyberbullying, the Spanish version of the “Europe-
an Cyberbullying Intervention Project Questionnaire” (ECIPQ) (Del Rey et al., 2015),
consisting of 22 items, was used. Reliability scores are high for both bullying (Crom-
bach’s a victimization = .840 and Crombach’s a aggression = .814) and cyberbullying
(a cybervictimization = .872 and a cyberaggression = .877). The questionnaires were
administered individually and use a 5-point Likert scale, where 1 corresponds to “Nev-
er”and 5 to “More than once a week"”. The items analyze the frequency of occurrence
of bullying behaviors in the last two months, and the estimated time to complete both
questionnaires is approximately 15 minutes.

Dependent Variables: Light and Deep Sleep

For the analysis of deep and light sleep, the Xiaomi Mi Band 4 smart bracelet was
used. This activity monitoring device has demonstrated adequate levels of validity and
reliability in previous research (De la Casa-Pérez et al., 2022). For the present study,
data corresponding to the daily duration of sleep in its deep and light phases were col-
lected, and the average daily minutes of each of these phases was used as the analysis
variable. The choice of this device responds to its ease of use in school contexts, its
accessibility and its ability to provide differentiated information on sleep architecture.

Confounding Variables: BML, sex, age and Physical Activity.

Previous studies have identified age, sex, and BMI as variables that influence both
bullying and cyberbullying (Rusillo-Magdaleno et al., 2024) and sleep patterns in ado-
lescents (Keyes et al., 2015). Therefore, these variables were considered covariates in
the present study. Body weight and height were measured using an ASIMED® Type
B Class III digital scale (Barcelona, Spain) and a SECA® 214 portable stadiometer
(SECA Ltd., Hamburg, Germany). All measurements were performed with participants
dressed in light clothing and without footwear. BMI was calculated as weight (kg)/
height2 (m). Minutes and intensity of physical activity practice were extracted from the
Xiaomi Mi Band 4 smart wristband. A previous study validated the use of this device
for daily monitoring of heart rate data (De la Casa-Pérez et al., 2022). For the identifi-
cation of moderate to vigorous intensity, the classification criteria established by the
American Heart Association (2024) were used, defining moderate intensity as 50-70
% of maximum heart rate; and vigorous intensity as 70-85 % of maximum heart rate.
Sociodemographic information was collected by means of a structured questionnaire,
which included questions on the age and family history of the participants.

Procedure

To carry out this study, both the directors and teachers of the participating centers
were informed and informed consent was obtained from the parents or legal guard-
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ians. A verbal and written description of the nature and purpose of the study was
given to students, parents and legal guardians. To guarantee the anonymity and con-
fidentiality of the participants, the researchers provided a unique anonymous code.
Data collection was recollected during the school hours assigned to the research. The
process was divided into two main phases. In the first phase, participants’ sleep and
heart rate data were collected using Xiaomi Mi Band 4 smartbands for seven consecu-
tive days . Each participant was required to continuously wear this device on their left
wrist for nine days. These activity wristbands had been previously configured with the
individual anthropometric data. For the analysis, only data from 7 days were taken into
account, i.e., days 2 to 8, excluding the first and the last day, since data from complete
days were not obtained. In the second phase, sociodemographic data were collected
by means of structured questionnaires. The study was approved by the Bioethics Com-
mission of the University of Jaén (Spain), reference NOV.22/2.PRY. The design took into
account the current Spanish legal regulations governing clinical research in humans
(Royal Decree 561/1993 on clinical trials), as well as the fundamental principles estab-
lished in the Declaration of Helsinki (2013, Brazil).

Statistical Analysis

Data were expressed as means and standard deviations for continuous variables and
as percentages for categorical variables. Differences between sexes in continuous vari-
ables were assessed using t-tests for independent samples. To explore the association
between bullying and cyberbullying victims and aggressors and sleep duration (deep
and light sleep), multiple linear regression tests were performed. In this design, sleep
variables were set as dependent, and levels of exposure to bullying and cyberbullying
as independent variables. Age, sex, BMI, and moderate- and vigorous-intensity physi-
cal activity were considered as covariates. All statistical analyses were performed using
SPSS software, version 25.0 (IBM Corp., Armonk, NY, USA). A 95% confidence level (p <
.05) was used for all results. The study was approved by the Bioethics Commission of
the University of Jaén (Spain), reference NOV.22/2.PRY. The design took into account
the current Spanish legal regulations governing clinical research in humans (Royal De-
cree561/1993 on clinical trials), as well as the fundamental principles established in
the Declaration of Helsinki (2013, Brazil).

Results

Association Between bullying victimization and Light/Deep Sleep, adjusted
for BMI, sex, age and Physical Activity.

Table 2 presents the associations between bullying victimization and sleep outcomes,
adjusted by physical activity, BMI, sex and age. Higher levels of bullying victimization
were significantly associated with less light sleep (B = 07.267; standard error (SE) =
3.649; p =.049) and less deep sleep (B = 1.479; SE = 2.099; p =.048).
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Table 2
Association between bullying victimization and light/deep sleep

Light Sleep Deep Sleep
Variables
B SE p B SE p

Age (years) -19.184 1.666 .000 1.382 .945 144
Sex -4.767 5.713 404 6.679 3.248 .040
BMI (Kg/m?) -.208 .756 784 -.684 428 A1
Mod-Vig PA (min/day) -.106 .049 .031 .089 .023 <.001
Bullying victimization -7.267 3.694 .049 -1.479 2.099 .048

Note. These results are adjusted for physical activity, BMI, sex, and age. Non-standardized Beta (B), standard
error (SE), BMI = body mass index (kg/m?). Mod-Vig PA = Moderated-vigorous Physical activity.

Association Between bullying agression and Light/Deep Sleep, adjusted for
BMI, sex, age and Physical Activity.

Table 3 presents the associations between bullying aggression and sleep outcomes,

adjusted by physical activity, BMI, sex and age. Bullying aggression were not associat-
ed with light nor deep sleep (p < 0.05).

Table 3

Association between bullying agression and light/deep sleep

Light Sleep Deep Sleep
Variables
B SE p B SE P

Age (years) -18.690 1.647 .000 1.242 .933 183
Sex -5.281 5.731 .357 6.591 3.253 .043
BMI (Kg/m?) -.292 .756 .700 -.646 427 31
Mod-Vig PA -.101 .049 .041 .087 .022 <.001
(min/day)

Bullying -3.864 4.824 423 -2.074 2.738 449
agression

Note. These results are adjusted for physical activity, BMI, sex, and age. Non-standardized Beta (B), standard
error (SE), BMI = body mass index (kg/m2). Mod-Vig PA = Moderated-vigorous Physical activity.

Association Between cyberbullying victimization and Light/Deep Sleep,
adjusted for BML, sex, age and Physical Activity.

Table 4 presents the associations between cyberbullying victimization and sleep out-
comes, adjusted by physical activity, BMI, sex and age. Higher levels of cyberbullying
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victimization were significantly associated with less deep sleep (B = 05.278; standard

error (SE) =3.939; p =.018).

Table 4

Association between cyberbullying victimization and light/deep sleep

Light Sleep Deep Sleep
Variables
B SE p B SE p

Age (years) -18.615 1.643 .000 1.280 .932 170
Sex -4.647 5.717 416 6.884 3.247 .034
BMI (Kg/m?) -.249 .755 742 -.632 427 139
Mod-Vig PA (min/ -.100 .049 .042 .088 .022 <.001
day)

Cyberbullying -12.874 6.934 .064 -5.278 3.939 .018

victimization

Note. These results are adjusted for physical activity, BMI, sex, and age. Non-standardized Beta (B), standard
error (SE), BMI = body mass index (kg/m?). Mod-Vig PA = Moderated-vigorous Physical activity.

Association Between cyberbullying agression and Light/Deep Sleep,
adjusted for BML, sex, age and Physical Activity.

Table 5 shows the associations between cyberbullying aggression and sleep out-
comes, adjusted by physical activity, BMI, sex and age. Cyberbullying aggression were

not associated with light nor deep sleep (p < 0.05).

Table 5

Association between cyberbullying agression and light/deep sleep

Light Sleep Deep Sleep
Variables
B SE p B SE p

Age (years) -18.575 1.645 .000 1.309 .0932 .160
Sex -4.699 5.725 412 6.935 3.248 .033
BMI (Kg/m?) -.316 .755 .676 -.657 427 124
Mod-Vig PA (min/ -.098 .049 .046 .088 .088 <.001
day)

Cyberbullying -9.103 7.325 214 -5.860 4.156 .159

agression

Note. These results are adjusted for physical activity, BMI, sex, and age. Non-standardized Beta (B), standard
error (SE), BMI = body mass index (kg/m?). Mod-Vig PA = Moderated-vigorous Physical activity.
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Discussion

The aim of the present study was to analyze the association between exposure to bul-
lying and cyberbullying situations (victimization and aggression) and the deep and
light sleep phases of students. Given that recent research has shown associations
between bullying and various psychological and physiological alterations, it is rele-
vant to explore this relationship from a cross-sectional approach, in order to provide
descriptive evidence on how these experiences are linked to sleep architecture. The
results obtained show that experiences of bullying and cyberbullying are significantly
associated with sleep duration and quality in adolescents. Specifically, victimization—
both in traditional and digital forms—is associated with shorter duration and poorer
quality of sleep, affecting both light and deep phases. Conversely, aggression, wheth-
er in bullying or cyberbullying contexts, did not show significant associations with the
duration or quality of these sleep phases.

The association found between bullying victimization and worst sleep is consistent
with that reported by multiple previous studies. For example, Hasan et al. (2022)
identified that adolescent victims of bullying are up to 2.65 times more likely to suf-
fer severe sleep loss due to worry. Similarly, another study found that young victims
have greater sleep disturbances, such as insomnia and nighttime fears (Donoghue
& Meltzer, 2018). However, studies such as Chen and Wu (2023) suggest a reverse
direction: exposing that sleep problems may precede victimization. These effects may
be because victimization generates a state of emotional hypervigilance, anticipatory
anxiety, and heightened negative affect, which hinders the processes of deep sleep
reconciliation and maintenance (Chen & Wu, 2023).

The association between cyberbullying victimization and poorer deep sleep quality is
well supported in the literature. A recent study by Wang et al. (2025) showed that both
traditional and digital victimization predict, at the daily level, poorer sleep quality and
greater negative affect the following day. Similarly, Sampasa-Kanyinga et al. (2018)
found that online victimization is associated with shorter sleep duration, mediated by
elevated levels of psychological distress. However, other authors caution that, under
certain levels of social support, the relationship between cyberbullying and sleep may
be attenuated (Mang et al., 2023). These results underline the mediating role of vari-
ables such as anxiety or emotional support in the association between digital victim-
ization and sleep disturbances.

Notably, the observed associations between bullying and cyberbullying victimization
with significantly reduced time and quality of light and deep sleep are maintained
after adjustment for confounding variables. This pattern has been corroborated by
recent empirical evidence demonstrating that the relationship between victimization
and sleep dysfunction persists independently of these sociodemographic and behav-
ioral factors (Mang et al., 2023; Nagata et al., 2022; Sampasa-Kayinga et al., 2022;
Wang et al., 2025). This may be explained as sustained victimization may induce an al-
teration characterized by an overactivation of the sympathetic nervous system during
nighttime rest (Kwon et al., 2020). However, this process is not substantially modulat-
ed by age or BMI, as neuroendocrine and emotional dysregulation resulting from vic-
timization can affect individuals of different physiological profiles (Hasan et al., 2022).
On the other hand, some covariates, such as gender and physical activity, may have a
partial modulatory effect. Studies have shown that girls are more vulnerable to insom-
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nia and physiological hyperarousal to stressful events, which could amplify the impact
of bullying on sleep in this population (Sarabadani & Morovati, 2022). Likewise, high
levels of physical activity have been related to a greater regulation of the autonomic
nervous system, which could exert a protective effect by partially attenuating the neg-
ative effects of victimization on sleep (Lins-Filho et al., 2022).

The results of the present study showed no statistically significant associations be-
tween aggression behaviors, both in traditional bullying and cyberbullying contexts,
and the sleep variables assessed. This finding is consistent with studies such as Chen
and Wu (2023), who found no relationship between aggression and sleep problems in
a longitudinal analysis, which could be explained by individual and contextual factors
such as the type of aggression (physical, verbal, or digital), cultural differences, or
the lower immediate emotional burden experienced by aggressors (Broekhof et al.,
2018). However, other works, such as those by Hysing et al. (2021) and Donoghue and
Meltzer (2018), have indeed documented that adolescents with aggressive behaviors
present higher prevalence of insomnia and parasomnias. One possible explanation for
this discrepancy is that, in certain cases, aggressors may develop delayed emotional
effects such as guilt that alter sleep in the medium term (Nagata et al., 2023).

Conclusions

The results obtained allow us to conclude that involvement in bullying phenomena, es-
pecially in the role of victim, both in bullying and cyberbullying, is significantly associ-
ated with sleep disturbances during adolescence. In contrast, aggression, particularly
in face-to-face contexts, does not show a consistent relationship with sleep variables.
These findings highlight the need to address the different forms of victimization in
school and clinical interventions, considering their potential impact on the physical
and emotional well-being of young people. All this, considering the control of relevant
covariates such as age, sex, BMI and the practice of physical activity with moderate
and vigorous intensity.

Practical recommendations

The relationship between bullying and cyberbullying victimization and sleep quality in
young people underscores the urgent need for action at home and school. The emo-
tional impact of these experiences can alter both deep and light sleep, directly affect-
ing physical and mental well-being. To mitigate these effects, it is key to promote safe
and trusting environments where students can talk without fear, while establishing
family routines that favor good rest: regular bedtimes, digital disconnection before
bedtime and relaxing activities. These actions should be adapted taking into account
factors such as age, since sleep changes as the nervous system and school demands
develop; gender, because boys and girls may experience and process bullying in dif-
ferent ways, which affects their rest; body mass index, since a high BMI is associated
with respiratory disorders such as sleep apnea, which fragments rest and reduces its
quality; and levels of moderate to vigorous physical activity, which favor a more restful
sleep and help manage daily stress.
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Limitations

This study also has significant strengths that reinforce the robustness of the data col-
lected. These included the implementation of coding procedures that guaranteed the
anonymity and confidentiality of the information, the use of validated instruments
with high levels of reliability, as well as rigorous data collection and strict adherence to
the established protocols. Finally, the inclusion of covariates such as age, sex, BMI and
average moderate/vigorous physical activity has made it possible to generate relevant
and original findings in the field of educational research. However, this study presents
a series of methodological and procedural limitations that should be pointed out with
precision. One of the most relevant is the cross-sectional nature of the design, which
prevents the establishment of causal relationships between the variables analyzed and
whose validity is conditioned by the honesty and precision of the answers provided by
the participants. Likewise, the convenience sampling used limits the generalizability
of the results to the Spanish youth population as a whole. Additionally, the Xiaomi
Mi Band 4 smart wristband presents some limitations due to the tendency to slightly
overlap light HR data with resting, leading to an estimated overestimation of ~5% (De
la Casa et al., 2022). In addition, the device performance does not identify possible
sleep problems or sleep disorders. Therefore, caution is advised when interpreting the
sleep data provided by these devices.
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