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Highlights

What are the main findings?

e  Sleep problems were the strongest independent predictor of emotional regulation and
emotional lability in elementary school children.

e  Habitual physical activity was associated with lower emotional instability, but its
predictive strength decreased after adjusting for sleep and sociodemographic factors.

What are the implications of the main findings?

e Interventions targeting children’s emotional regulation may benefit from prioritizing
sleep hygiene as a core component of mental health promotion.

e  Promoting physical activity alongside sleep health within a 24 h movement behavior
framework may enhance socioemotional development in school settings.

Abstract

Background/Objectives: Sleep problems and physical activity are key lifestyle behaviors
associated with children’s socioemotional development. However, their relative contri-
bution to emotional regulation and emotional instability during middle childhood re-
mains insufficiently clarified. This study aimed to examine the associations between
sleep problems, habitual physical activity, and emotional regulation in elementary school
children, while controlling for sociodemographic and lifestyle confounding variables.
Methods: A cross-sectional study was conducted with 386 elementary school children
(mean age = 11.15 % 0.66 years; 45.6% boys) from southern Spain. Emotional regulation
was assessed using the Emotion Regulation Checklist (ERC), sleep problems were measured
with the Children’s Sleep Habits Questionnaire (CSHQ), and habitual physical activity
was evaluated using the Physical Activity Questionnaire for Children (PAQ-C). Age, sex,
socioeconomic status, and daily screen time were included as covariates. Pearson corre-
lations and multiple linear regression analyses were performed. Results: Sleep problems
were strongly associated with lower adaptive emotional regulation and higher emotional
lability. In adjusted regression models, sleep problems emerged as the most robust inde-
pendent predictor of both emotional regulation and lability. Although habitual physical
activity was significantly associated with emotional outcomes at the bivariate level, its
predictive strength decreased after adjustment for covariates and did not independently
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predict adaptive emotional regulation. Conclusions: Sleep problems appear to play a
central role in children’s emotional functioning during middle childhood. Interventions
aimed at promoting socioemotional well-being may benefit from prioritizing sleep health
alongside physical activity within a comprehensive 24 h movement behavior framework.

Keywords: child mental health; socioemotional development; sleep problems; movement
behaviors; primary education

1. Introduction

Childhood represents a critical developmental period characterized by rapid bio-
logical, cognitive, and socioemotional changes [1]. During the elementary school years,
children acquire essential skills related to self-regulation [2], social interaction [3], academic
engagement, and behavioral control [4]. This stage is marked by increased autonomy and
expanding social environments, which place growing demands on children’s emotional
and cognitive capacities [5]. The establishment of healthy lifestyle habits during this period,
including adequate sleep, regular physical activity, and balanced daily routines, plays a de-
cisive role in shaping long-term mental and physical health trajectories [6]. Understanding
the factors that influence emotional development during middle childhood is therefore of
considerable relevance for both research and preventive interventions [7].

Sleep is a fundamental biological process that plays a crucial role in children’s physical
growth, brain maturation, cognitive functioning, and emotional development [8]. During
middle childhood, adequate sleep is essential for optimal neurodevelopment, particularly in
brain regions involved in executive functioning, emotional processing, and behavioral con-
trol [9]. Sleep contributes to memory consolidation, synaptic plasticity, and the regulation
of affective responses, processes that are especially active during school-age years [10,11].
Conversely, sleep disturbances or insufficient sleep have been consistently associated
with emotional instability, increased irritability, attention difficulties, and behavioral prob-
lems [12,13]. Given that sleep patterns undergo significant developmental changes during
childhood, including modifications in sleep duration, sleep architecture, and circadian
regulation, understanding how sleep quality influences emotional functioning during this
period is of particular importance [14].

Emotional regulation refers to the ability to monitor, evaluate, and modify emo-
tional reactions in order to achieve adaptive functioning within social and environmental
contexts [15]. In elementary school children, emotional regulation becomes increasingly so-
phisticated due to progressive maturation of executive functions such as inhibitory control,
cognitive flexibility, and working memory [16]. Neurodevelopmental research has shown
that prefrontal cortical regions, which support top-down regulatory processes, continue
to mature throughout childhood, enabling children to better manage emotional responses
and reduce emotional lability [17]. However, this developmental process is highly sensitive
to environmental and lifestyle factors. Poor sleep quality may disrupt prefrontal function-
ing, thereby impairing children’s ability to regulate emotional responses effectively [18].
Indeed, previous studies have shown that sleep problems are associated with increased
emotional reactivity, mood dysregulation, and externalizing and internalizing symptoms
in school-aged children [19,20].

Physical activity is another behavioral factor closely linked to both sleep and emo-
tional functioning [21]. Regular physical activity during childhood has been associated
with improvements in mood, reductions in anxiety and depressive symptoms, enhanced
executive functioning, and better self-regulatory skills [22]. Physiological mechanisms such

https://doi.org/10.3390/children13030419


https://doi.org/10.3390/children13030419

Children 2026, 13, 419

30f16

as increased endorphin release, improved stress regulation, and enhanced sleep efficiency
may partly explain these benefits [23]. Moreover, physically active children often display
more stable sleep patterns and improved sleep quality, suggesting a bidirectional rela-
tionship between movement behaviors and sleep regulation [24]. Conversely, insufficient
physical activity and high levels of sedentary behavior have been associated with poorer
psychological well-being and reduced emotional control [25]. Therefore, physical activity
may not only independently influence emotional regulation but also interact with sleep
quality in shaping children’s emotional development [26].

In contemporary childhood environments, screen time has emerged as a significant
lifestyle factor that may further influence this relationship [27]. Increased exposure to
electronic devices, including televisions, tablets, smartphones, and video games, has been
associated with delayed sleep onset, shorter sleep duration, and poorer sleep quality,
particularly when device use occurs during evening hours [28]. Excessive screen use has
also been linked to greater emotional difficulties, including increased irritability, reduced
attentional control, and behavioral problems [29]. Additionally, screen-based behaviors
contribute to sedentary lifestyles, potentially displacing time spent in physical activity. As
such, screen time represents a relevant contextual variable that may influence the complex
interplay between sleep, physical activity, and emotional regulation [30].

Socioeconomic and family contextual factors also play a significant role in shaping
children’s sleep and emotional outcomes. Socioeconomic disadvantage has been associated
with increased stress exposure, irregular daily routines, environmental noise, and limited
access to recreational opportunities, all of which may negatively affect sleep quality and
emotional development [31]. Parental employment status, as an indicator of socioeco-
nomic position, may influence household routines, parental availability, stress levels, and
opportunities for structured physical activity. Consequently, socioeconomic conditions
may confound the relationship between sleep quality, physical activity, and emotional
regulation [32].

Although previous research has examined the associations between sleep and emo-
tional functioning, and between physical activity and psychological well-being, fewer
studies have simultaneously explored these variables within the same model in elementary
school children. In particular, existing research has rarely examined the relative contribu-
tion of sleep problems and habitual physical activity to children’s emotional functioning
while simultaneously accounting for relevant contextual factors such as screen time and
socioeconomic conditions. Moreover, evidence focusing specifically on middle childhood
remains comparatively limited despite the important developmental changes occurring
during this stage. Understanding the interrelationships among sleep quality, emotional reg-
ulation, and habitual physical activity during this developmental period while controlling
for key sociodemographic and lifestyle variables may therefore provide important insights
for preventive interventions aimed at promoting child mental health and well-being [33,34].

Therefore, the present study aimed to examine the relationship between sleep problems
and emotional regulation in elementary school children, considering habitual physical
activity levels and relevant sociodemographic and lifestyle confounding variables. We
hypothesized that poorer sleep problems would be associated with greater emotional
lability and lower emotional regulation, and that higher levels of physical activity would
be associated with more adaptive emotional functioning. Additionally, we expected that
screen time and socioeconomic indicators would influence these associations.
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2. Materials and Methods
2.1. Study Design and Participants

A cross-sectional study was conducted among primary school children from Andalusia
(Spain). All students enrolled in the upper primary grades of the participating school were
invited to take part in the study. Of the invited students, 386 provided parental consent
and completed the study assessments, constituting the final analytical sample. The school
agreed to collaborate through an institutional agreement, and families were provided with
detailed written information regarding the aims, procedures, and voluntary nature of the
study prior to participation. The research protocol complied with the ethical standards
established in the Declaration of Helsinki and received approval from the Ethics Committee
of Midl-Atlantic University. Written informed consent was obtained from parents or legal
guardians before data collection began.

The sample was drawn from a public school in Andalusia (Spain) and included
students enrolled in upper primary grades. The school was situated in an urban area and
served children from a mixed socioeconomic background typical of public educational
settings in the region. Children were eligible to participate if they met the following
inclusion criteria: (i) being between 9 and 12 years of age; (ii) absence of any medical
condition that could contraindicate participation in the study procedures; (iii) no diagnosed
intellectual disability that might interfere with comprehension of the questionnaires or
compliance with the study protocol; and (iv) provision of written informed consent by a
parent or legal guardian prior to participation.

2.2. Measures
2.2.1. Emotional Regulation

Children’s emotional regulation was assessed using the Emotion Regulation Checklist
(ERC) developed by Shields and Cicchetti [35]. The ERC is a caregiver-report instrument de-
signed to evaluate emotion-related behaviors in everyday contexts. It is typically completed
by parents, legal guardians, or teachers who have regular contact with the child and are
therefore able to provide reliable observations of the child’s typical emotional functioning.
The questionnaire consists of 24 items organized into two primary dimensions. The Emo-
tion Regulation subscale assesses adaptive emotional functioning, including appropriate
emotional expression, empathy, and the presence of positive affect. The Lability /Negativity
subscale evaluates emotional instability and dysregulation, including mood variability,
impulsivity, irritability, and disproportionate negative emotional responses. Items are rated
on a 4-point Likert-type scale ranging from 1 (“rarely or never”) to 4 (“almost always”).
Subscale scores are computed by summing the relevant items. Higher scores on the Emo-
tion Regulation subscale reflect greater adaptive emotional control, whereas higher scores
on the Lability /Negativity subscale indicate greater emotional dysregulation and difficulty
managing affective responses. In the present study, the internal consistency of the ERC
subscales was acceptable (Cronbach’s « = 0.725).

2.2.2. Habitual Physical Activity

Habitual physical activity was assessed using the Physical Activity Questionnaire
for Children (PAQ-C), a widely used and validated self-report instrument for school-
aged children [36]. The PAQ-C provides a general estimate of moderate-to-vigorous
physical activity performed during the previous seven days, capturing typical activity
patterns within the child’s daily environment. The questionnaire is designed for group
administration in school settings and requires approximately 10-15 min to complete. It
includes several items that assess participation in physical activities across different contexts
and time periods, such as leisure-time activity, physical education classes, recess, after-
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school periods, weekend activity, and overall perceived activity level. Each item is rated on
a 5-point Likert-type scale, with higher scores reflecting greater levels of physical activity.
A composite activity score is calculated by averaging the item responses, resulting in a
continuous index ranging from 1 (low activity level) to 5 (high activity level). In this study,
the Spanish-validated version was used [37]. In this study, the PAQ-C demonstrated good
internal consistency (Cronbach’s « = 0.802).

2.2.3. Sleep Problems

Sleep problems were evaluated using the Children’s Sleep Habits Questionnaire
(CSHQ) [38], employing its validated Spanish version [39]. The CSHQ is a standardized
and widely utilized instrument designed to assess sleep behaviors and common sleep
difficulties in school-aged children. The questionnaire is completed by parents or legal
guardians and gathers retrospective information regarding the child’s sleep patterns during
a typical recent week. It comprises 33 items assessing the frequency of various sleep-related
behaviors and disturbances. Each item is rated on a three-point Likert scale reflecting
weekly occurrence: “rarely” (0-1 times per week), “sometimes” (2—4 times per week), and
“usually” (5-7 times per week). The CSHQ yields both a total sleep disturbance score
and eight domain-specific scores: bedtime resistance, sleep onset delay, sleep duration,
sleep-related anxiety, night awakenings, parasomnias, sleep-disordered breathing, and
daytime sleepiness. Domain and total scores are calculated by summing the relevant items,
after reverse-coding positively worded items. Higher scores indicate a greater presence
of sleep problems. Therefore, higher total CSHQ scores in this study were interpreted as
reflecting poorer sleep problems. Although the CSHQ provides detailed information across
eight subdomains, the present study used exclusively the total score as a global indicator of
sleep problems. This approach was chosen to obtain a global measure of sleep problems
and to maintain a parsimonious analytical model focused on overall sleep problems rather
than domain-specific sleep behaviors. This methodological decision is consistent with
numerous cross-sectional and observational studies in school-aged populations that have
relied on the total CSHQ score as a summary index of sleep problems when the objective is
to examine overall sleep problems rather than specific sleep disorders [40]. Furthermore,
the use of a global score allows for a more parsimonious and statistically robust analytical
approach in models including multiple psychological and behavioral variables, reducing
the risk of type I error associated with testing multiple subscales simultaneously. In the
present sample, the CSHQ total score showed acceptable internal consistency (Cronbach’s
o =0.788).

2.2.4. Confounders

Age was considered a potential confounding variable given that neurocognitive and
socioemotional development undergo substantial changes throughout middle childhood.
Progressive maturation of brain structures, particularly those involved in executive func-
tioning, directly influences children’s capacity for emotional regulation [41]. In parallel,
sleep patterns evolve developmentally during this period, with changes observed in sleep
duration, architecture, and circadian regulation [42,43]. Similarly, levels of physical activity
tend to vary according to age and developmental stage [44,45]. For these reasons, age was
included as a covariate in the analyses.

Socioeconomic status (SES) was also examined as a potential confounder. SES was
estimated using parent-reported educational level and occupational status, following the
classification criteria proposed by the Spanish Society of Epidemiology [46]. Although the
original scale categorizes socioeconomic position into five levels, these were collapsed into
three broader categories for analytical purposes due to the limited number of participants
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in the extreme groups: lower /lower-middle, middle, and upper-middle/upper. For the
regression analyses, SES was coded as an ordinal variable with higher values representing
higher socioeconomic status. Previous research has shown that socioeconomic disadvantage
is associated with a higher prevalence of sleep disturbances in children [47,48].

Screen time was included as an additional confounding variable due to its documented
associations with sleep, emotional functioning, and physical activity. Greater exposure to
screen-based media has been linked to shorter sleep duration and poorer sleep problems,
particularly when device use occurs during evening hours [28]. Excessive screen use has
also been associated with increased emotional and behavioral difficulties [49]. Furthermore,
screen-based behaviors contribute to sedentary lifestyles and may displace time other-
wise devoted to physical activity [50]. Screen time was assessed using a parent-reported
questionnaire adapted from previous research conducted in Spain [51]. Parents reported
the duration of their child’s leisure-time use of electronic devices, including television,
computers, tablets, smartphones, and video games, separately for weekdays and weekends.
Reported weekly frequency and duration (in hours) were averaged and divided by seven
to estimate mean daily screen exposure. In accordance with established guidelines, daily
screen time was categorized as <1 h per day or >1 h per day for analytical purposes. This
threshold was selected based on international recommendations suggesting that recre-
ational screen exposure should be limited in school-aged children to minimize potential
negative effects on sleep, emotional functioning, and physical activity behaviors. Based
on this evidence, screen time was included as a covariate in the regression analyses to
control for its potential confounding influence on the relationships between sleep problems,
physical activity, and emotional regulation.

2.3. Procedure

Prior to data collection, school principals and teaching staff were formally contacted
and informed about the aims, methodology, and practical requirements of the study. After
institutional authorization was obtained, detailed information sheets were distributed to
families describing the purpose of the research, the procedures involved, and the voluntary
nature of participation. Written informed consent was secured from parents or legal
guardians before any assessment was conducted. Both students and their families received
clear explanations, provided in written and verbal form, regarding the study objectives and
participation conditions. To ensure confidentiality and anonymity, each participant was
assigned a unique identification code. All collected information was processed and stored
in accordance with current data protection regulations.

Data collection took place during regular school hours on previously scheduled ses-
sions specifically allocated for the study. Subsequently, children completed the self-report
questionnaires in a structured classroom setting under researcher supervision to guarantee
comprehension of the items and to minimize potential response bias.

The caregiver report questionnaires (Emotion Regulation Checklist and Infant Sleep
Habits Questionnaire) were completed by the child’s primary caregiver, usually the mother
or father, during scheduled sessions at school. Parents attended school to complete the
questionnaires following standardized written instructions provided by the research team.
Research staff were present to clarify any questions, ensuring consistency in the administra-
tion procedure. The research team reviewed the completed questionnaires and identified
cases with substantial missing information.

2.4. Statistical Analysis

Data analyses were conducted using SPSS software (Version 22.0; IBM Corp., Armonk,
NY, USA). Prior to hypothesis testing, the dataset was screened for accuracy, missing values,
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and extreme observations. No missing data were observed in the variables included in the
analyses; therefore, no imputation procedures were required. Potential multivariate outliers
were examined using Mahalanobis distance with a conservative significance threshold
(p < 0.001). Univariate distributions were inspected through boxplots and standardized
z-scores. No extreme cases were identified that required exclusion. Descriptive statistics
were computed for all study variables. Continuous variables are reported as means and
standard deviations, whereas categorical variables are presented as frequencies and per-
centages. Normality assumptions were evaluated using the Kolmogorov-Smirnov test,
complemented by examination of skewness and kurtosis indices. Although formal tests
indicated deviations from normality (p < 0.05), skewness and kurtosis values remained
within acceptable limits (£1.5), supporting the use of parametric procedures. Homogeneity
of variances between boys and girls was assessed using Levene’s test. Sex differences in
primary variables (CSHQ total score, ERC subscales, and PAQ-C score) were analyzed
using independent-samples t-tests. Bivariate associations among sleep problems, emo-
tional regulation dimensions, and physical activity were explored using Pearson correlation
coefficients. To investigate the relationship between sleep problems and emotional reg-
ulation while accounting for potential confounders, multiple linear regression analyses
were performed using the enter method. Separate models were estimated for each ERC
subscale (Emotion Regulation and Lability /Negativity) as dependent variables. The CSHQ
total score and PAQ-C score were entered as primary predictors. Age, sex, socioeconomic
status, and daily screen time were included as covariates in all models. Because the PAQ-C
and CSHQ scores showed a strong correlation, separate regression models were estimated
for each predictor to minimize potential multicollinearity effects and to examine their
independent associations with emotional outcomes. Multicollinearity diagnostics were
examined through variance inflation factors (VIF). Standardized regression coefficients (3)
and corresponding significance levels were reported. Statistical significance was established
atp <0.05.

3. Results

Descriptive statistics for the main study variables are presented in Table 1. The
final sample consisted of 386 elementary school children aged between 9 and 12 years
(mean age = 11.15 years, SD = 0.66). Both boys and girls were included in the study,
allowing the examination of potential sex differences in the analyzed variables. Of the
total participants, 176 were boys (45.6%) and 210 were girls (54.4%). The mean age of
participants was 11.15 £ 0.66 years. The average CSHQ total score was 69.67 & 16.58,
indicating the overall level of sleep-related problems in the sample. Higher scores reflect
greater sleep disturbances and therefore poorer sleep problems. Regarding emotional
functioning, the mean score for the Emotion Regulation subscale was 37.49 + 2.16, whereas
the mean Lability /Negativity score was 24.96 + 2.39. The average PAQ-C score was
3.35 & 0.42, reflecting a moderate level of habitual physical activity. Normality assumptions
were evaluated using the Kolmogorov-Smirnov test. Although the formal tests indicated
statistically significant deviations from normality (p < 0.05), skewness and kurtosis values
for all primary variables were within acceptable limits (+1.5). Given the large sample size
(n = 386) and the approximate symmetry of the distributions, parametric analyses were
considered appropriate for subsequent statistical procedures. No extreme univariate or
multivariate outliers were identified that required exclusion from the analyses.

3.1. Associations Among Sleep Problems, Emotional Regulation, and Physical Activity

Significant associations were observed among sleep problems, emotional regulation,
and habitual physical activity (Table 2). Sleep problems (CSHQ total score) were strongly
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and negatively associated with the Emotion Regulation subscale (r = —0.745, p < 0.001),
indicating that higher levels of sleep disturbances were linked to poorer adaptive emotional
regulation. Conversely, sleep problems were positively associated with Lability /Negativity
(r = 0.510, p < 0.001), suggesting that children experiencing greater sleep difficulties ex-
hibited increased emotional instability. Habitual physical activity (PAQ-C score) showed
a positive association with Emotion Regulation (r = 0.551, p < 0.001) and a negative asso-
ciation with Lability /Negativity (r = —0.406, p < 0.001). In addition, PAQ-C scores were
strongly and inversely related to sleep problems (r = —0.771, p < 0.001), indicating that
higher physical activity levels were associated with fewer sleep-related difficulties. Age
was not significantly associated with the primary study variables (p > 0.05).

Table 1. Sociodemographic and sleep-related characteristics of the sample by sex.

. TOTAL Boys Girls
Variable (N = 386) (N = 176) (N = 210) p Value
Age (years) 11.15 4+ 0.66 11.20 £+ 0.64 11.10 £+ 0.67 0.278
) Screen time (<1 h/day) 194 (50.3%) 83 (21.5%) 111 (28.8%)
Screen time Screen time (>1 h/day) 192 (49.7%) 93 (24.1%) 99 (25.6%) 0.665
Soci ) Lower-Upper lower 110 (28.5%) 43 (11.1%) 67 (17.4%)
0C10€conomIC Lower-Middle 157 (40.7%) 71 (18.4%) 86 (22.3%) 0.141
status Upper middle-Upper 119 (30.8%) 62 (16.1%) 57 (14.8%)
Table 2. Pearson Correlations Among Study Variables.
Variable 1 2 3 4 5
Emotion Regulation —
Lability /Negativity —0.388 *** —
Sleep Problems (CSHQ total) —0.745 *** 0.510 *** —
Physical Activity (PAQ-C) 0.551 *** —0.406 *** —0.771 *** —
Age —0.004 0.038 0.010 —0.069 —

Note. 1 = Emotion Regulation; 2 = Lability /Negativity; 3 = Sleep Problems (CSHQ total score); 4 = Physical
Activity (PAQ-C score); 5 = Age. Values represent Pearson correlation coefficients (two-tailed). *** p < 0.001.

3.2. Multiple Linear Regression Analysis Between Emotional Regulation, Sleep Problems, and
Physical Activity

Two separate multiple linear regression models were conducted to examine the in-
dependent associations of sleep problems and habitual physical activity with emotional
regulation, controlling for age, sex, socioeconomic status, and daily screen time (Table 3).
In the first model, sleep problems (CSHQ total score) were entered as the main predictor.
The overall model was statistically significant, F(5, 380) = 95.49, p < 0.001, accounting for
55.1% of the variance in emotional regulation (adjusted R? = 0.551). Sleep problems were a
strong and significant negative predictor of emotional regulation ( = —0.663, p < 0.001),
indicating that higher levels of sleep disturbances were associated with lower adaptive
emotional regulation, independent of sociodemographic and lifestyle factors. None of the
covariates included in the model (age, sex, socioeconomic status, or screen time) reached
statistical significance (all p > 0.05). In the second model, habitual physical activity (PAQ-C
score) was examined as the primary predictor. This model was also statistically signifi-
cant, F(5, 380) = 81.95, p < 0.001, explaining 51.2% of the variance in emotional regulation
(adjusted R? = 0.512). However, physical activity was not significantly associated with
emotional regulation after adjustment for covariates ( = 0.057, p = 0.280). In contrast,
socioeconomic status (3 = —0.0453, p < 0.001) (indicating lower emotional regulation scores
among children from lower socioeconomic backgrounds) and screen time (3 = —0.265,
p < 0.001) were significantly associated with emotional regulation in this model. Overall, sleep
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problems demonstrated a stronger association with emotional regulation compared to habitual
physical activity. However, these findings should be interpreted with caution because physical
activity and sleep problems were not included simultaneously in the same regression model
due to their strong intercorrelation. Therefore, conclusions regarding the relative contribution
of each predictor should be considered indicative rather than definitive. While both models
explained a substantial proportion of variance, only sleep problems remained a significant
independent predictor when accounting for relevant sociodemographic and lifestyle factors.
Specifically, tolerance and VIF values for sleep problems were 0.078 and 12.82, respectively,
while the corresponding values for physical activity were 0.400 and 2.50. The remaining
covariates showed acceptable multicollinearity levels (VIF < 8).

Table 3. Multiple linear regression models predicting emotional regulation.

Variable Model 1 (Sleep Problems) Model 2 (Physical Activity)

B 5 95% CI  95% CI B 6 95% CI  95% CI

P (Lower) (Upper) P (Lower) (Upper)

Sleep problems B B B B . . .
(CSHOQ total) 0.088 0.663  <0.001 0.118 0.058
Physical activity
(PAQ-C) — — — 0.276 0057 0280  —0.791 0241
Age 0.005 0001 0966  —0.221 0231 —0.026 —-0.008 0831  —0232 0221
Sex 0.072 0016 0640  —0230 0374 —0.047 —0.011 0769  —0220  0.384
f;ct‘l‘;:conomm —0.076 —0.027 0780  —0612  0.460 ~1.295 —0453  <0.001 —0610 0462
Screen time —0.292 -0.066 0307  —0.854  0.269 -1.167 —-0265 <0.001 —0.842 0282
Model fit
F (df) F(5, 380) = 95.49 <0.001 F(5, 380) = 81.95 <0.001
R2 0.557 0551
Adjusted R? 0.551 0.512
N 386 286

Note. B = unstandardized regression coefficient; 3 = standardized regression coefficient; CI = confidence interval;
N = number of observations. Model 1 included sleep problems (CSHQ total score) as the primary predictor;
Model 2 included physical activity (PAQ-C score) as the primary predictor. All models were adjusted for age, sex,
socioeconomic status, and daily screen time.

To examine the relative contribution of sleep problems and physical activity, an
additional regression model including both predictors simultaneously was conducted.
Sleep problems remained significantly associated with emotional regulation (3 = —0.710,
p < 0.001), whereas physical activity was not statistically significant (3 = —0.057, p = 0.295).
Multicollinearity diagnostics indicated elevated variance inflation factors for sleep prob-
lems (VIF = 12.82), reflecting the strong correlation between sleep and physical activity
observed in the dataset. Given the high multicollinearity observed between sleep problems
and physical activity, hierarchical regression models comparing the incremental variance ex-
plained by each predictor were not considered appropriate, as the shared variance between
these variables could distort the interpretation of AR? values.

3.3. Multiple Linear Regression Analysis Between Lability/Negativity, Sleep Problems, and
Physical Activity

A multiple linear regression analysis was conducted to examine whether sleep problems
predicted Lability /Negativity after controlling for age, sex, socioeconomic status, and daily
screen time (Table 4). The overall model was statistically significant, F(5, 380) = 28.09, p < 0.001,
explaining 27.0% of the variance in Lability /Negativity (R? = 0.270; adjusted R? = 0.260).
Sleep problems emerged as a significant positive predictor of Lability /Negativity (3 = 0.752,
p < 0.001), indicating that higher levels of sleep disturbances were associated with greater
emotional instability. None of the covariates (age, sex, socioeconomic status, or screen time)
reached statistical significance in this model (p > 0.05). Collinearity diagnostics indicated
acceptable tolerance values, although sleep showed elevated VIF values, consistent with its
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strong association with emotional variables. A second regression model was conducted
replacing sleep problems with physical activity (PAQ-C score) as the primary predictor,
while maintaining the same covariates. The overall model was also statistically significant,
F(5, 380) = 22.39, p < 0.001, accounting for 22.8% of the variance in Lability /Negativity
(R? = 0.228; adjusted R? = 0.217). Physical activity was a significant negative predictor of
Lability /Negativity (3 = —0.136, p = 0.041), indicating that higher levels of habitual physical
activity were associated with lower emotional instability. Additionally, socioeconomic
status emerged as a significant positive predictor ( = 0.277, p = 0.001), suggesting that
lower socioeconomic conditions were associated with higher emotional lability. Age, sex,
and screen time were not significant predictors (p > 0.05). Collinearity statistics were within
acceptable ranges (VIF < 5), supporting the adequacy of the regression estimates.

Table 4. Multiple linear regression models predicting lability /negativity.

Variable Model 1 (Sleep Problems) Model 2 (Physical Activity)
B B 95% CI  95% CI B B 95% CI  95% CI
P (Lower) (Upper) (Lower) (Upper)
Sleep problems . . -
(CSHQ total) 0.148 0.752 <0.001 0.084 0.206
Physical activity
(PAQ-C) — — — —0.978 —0.136 0.041 —-1.112 0.850
Age 0.110 0.022 0.613 0.110 0.136 0.136 0.028 0.545 —0.26 0.536
Sex —0.385 —0.059 0.187 —0.956 0.195 —0.183 —0.028 0.540 —0.956 0.195
SOC“;‘:;ET:“C ~0.708 0167 0173  —1727 0313 1171 0277 0001  -1727 0313
Screen time —0.687 —0.105 0.206 —1.751 0.388 0.683 0.105 0.149 —1.751 0.388
Model fit
F (df) F(5, 380) = 28.09 <0.001 F(5, 380) = 22.39 <0.001
R? 0.270 0.270
Adjusted R2 0.260 0.258
N 386 386

Note. B = unstandardized regression coefficient; = standardized regression coefficient; CI = confidence interval;
N = number of observations. Model 1 included sleep problems (CSHQ total score) as the primary predictor;
Model 2 included physical activity (PAQ-C score) as the primary predictor. All models were adjusted for age, sex,
socioeconomic status, and daily screen time.

To examine the relative contribution of sleep problems and physical activity, additional
regression models including both predictors simultaneously were conducted. For emotional
regulation, sleep problems remained significantly associated with the outcome (3 = —0.710,
p < 0.001), whereas physical activity was not statistically significant (3 = —0.057, p = 0.295).
A similar pattern was observed for emotional lability, with sleep problems showing a
significant positive association ( = 0.737, p < 0.001), while physical activity was not
significant (3 = —0.018, p = 0.793). Multicollinearity diagnostics indicated elevated variance
inflation factors for sleep problems (VIF = 12.82), reflecting the strong correlation between
sleep and physical activity observed in the dataset.

4. Discussion

The present study aimed to examine the associations between sleep problems, emo-
tional regulation, and habitual physical activity in elementary school children, while con-
trolling for relevant sociodemographic and lifestyle factors. The findings indicate that sleep
problems emerged as the most robust and consistent association with emotional functioning.
Specifically, greater sleep problems were strongly associated with lower adaptive emotional
regulation and higher emotional lability. Although physical activity showed significant
bivariate associations with both emotional dimensions, its predictive value weakened after
adjustment for covariates, particularly in the case of adaptive emotional regulation.

The strong association observed between sleep problems and both emotional regu-
lation and lability is consistent with a growing body of research emphasizing the central
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role of sleep-in children’s socioemotional development. Previous studies have shown that
insufficient or poor-quality sleep is associated with increased irritability, emotional reactiv-
ity, internalizing symptoms, and behavioral dysregulation in school-aged children [42,47].
Similarly, longitudinal evidence suggests that sleep difficulties in childhood predict later
emotional and behavioral problems [52]. Our findings extend this literature by demonstrat-
ing that sleep problems remained significantly associated with emotional functioning even
after controlling for socioeconomic status, screen time, and physical activity levels. From
a neurodevelopmental perspective, these associations may be explained by the impact of
sleep on prefrontal cortical maturation and its regulatory influence over limbic structures
such as the amygdala, which are central to emotional modulation [53]. Although the
present findings highlight a strong association between sleep problems and emotional
functioning, the cross-sectional design of the study does not allow causal direction to be
established. It is plausible that the relationship between sleep and emotional regulation
is bidirectional. For example, children experiencing emotional dysregulation, stress, or
heightened emotional reactivity may also develop sleep difficulties, including problems
with sleep onset or nighttime awakenings. Conversely, insufficient or disturbed sleep may
impair prefrontal regulatory processes and increase emotional reactivity. Future longitudi-
nal and experimental studies are therefore needed to clarify the temporal dynamics and
potential bidirectional mechanisms linking sleep and emotional functioning in childhood.
The relatively high correlations observed between sleep problems and emotional function-
ing variables in Table 2 also warrant methodological consideration. First, some degree of
construct overlap may exist between sleep disturbances and emotional dysregulation, as
sleep difficulties in children may manifest behaviorally through irritability, mood instability,
or increased emotional reactivity. Second, both sleep problems and emotional regulation
were assessed using caregiver-reported questionnaires, which may introduce common
method variance and potentially inflate the magnitude of the observed associations. Finally,
the strong correlation observed between sleep problems and physical activity suggests the
possibility of multicollinearity when these predictors are considered simultaneously in
regression models. These methodological factors should therefore be taken into account
when interpreting the magnitude of the reported relationships.

Interestingly, while habitual physical activity was positively associated with emotional
regulation and negatively associated with lability at the correlational level, its predictive
strength diminished in adjusted models. This partially contrasts with previous findings
in adolescent populations showing consistent positive associations between moderate-to-
vigorous physical activity and emotional competence [54,55]. However, several studies
have reported more modest or context-dependent effects in younger children, suggesting
that the relationship between physical activity and emotional outcomes may be mediated
by factors such as sleep problems, social context of activity, or program structure [56,57]. In
line with this interpretation, our results showed that physical activity retained a modest
association with lower emotional lability but did not independently predict adaptive
emotional regulation when sleep was considered. This suggests that sleep may represent
an important factor associated with emotional functioning during middle childhood.

The differential findings between emotional regulation and lability /negativity also
merit consideration. Sleep problems explained a substantial proportion of variance in both
dimensions, whereas physical activity showed a weaker and more specific association with
emotional instability. This pattern aligns with theoretical models proposing that emotional
lability reflects heightened affective reactivity, which may be particularly sensitive to
physiological dysregulation associated with sleep deprivation [58]. In contrast, adaptive
emotional regulation involves executive functions and cognitive control processes that may
require sustained developmental maturation and environmental scaffolding [59]. Therefore,
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while physical activity may contribute indirectly through improvements in mood and stress
reduction, sleep may play an important role in the neurocognitive mechanisms underlying
emotional control.

Socioeconomic status emerged as a significant predictor in some models, particularly
in relation to emotional lability. This finding is consistent with research indicating that
socioeconomic disadvantage is associated with higher exposure to stressors, inconsistent
routines, and environmental conditions that may negatively affect both sleep and emotional
stability [60,61]. These contextual influences highlight the importance of considering family
and environmental factors when examining behavioral determinants of emotional health.
Screen time, although correlated with emotional variables at the bivariate level, did not con-
sistently predict outcomes in adjusted models, which may suggest that its impact operates
primarily through sleep disruption rather than directly influencing emotional processes.

Taken together, the present findings support the growing recognition of sleep as a criti-
cal component of the 24 h movement behavior framework. While physical activity remains
essential for children’s physical and psychological health, the results of this study suggest
that sleep problems may be closely associated with emotional functioning during middle
childhood. From a practical perspective, promoting healthy sleep habits could represent a
promising direction for future school-based well-being initiatives. Educational strategies
aimed at increasing awareness of sleep hygiene may also be beneficial, particularly when
integrated with programs that encourage regular physical activity. However, longitudinal
and intervention studies are needed to determine whether improving sleep behaviors leads
to measurable improvements in children’s emotional regulation.

Several limitations should be acknowledged. The cross-sectional design precludes
causal inference, and longitudinal studies are needed to clarify temporal directionality.
The reliance on questionnaire-based measures may introduce reporting bias. The reliance
on questionnaire-based measures to assess lifestyle behaviors (sleep problems, physical
activity, and emotional regulation) may introduce reporting bias and may not capture be-
havioral patterns with the same level of precision as objective methods such as actigraphy
or accelerometry. Although the instruments used in this study have been widely employed
and validated in school-aged children, indirect assessments may influence the strength of
the observed associations. Furthermore, although the chronological age range of partici-
pants was relatively narrow (9-12 years), the study did not include measures of biological
maturation or pubertal status. Differences in biological development during late childhood
may influence sleep patterns, emotional regulation, and physical activity behaviors, which
could not be accounted for in the present analyses. Additionally, the sample was drawn
from a single public school located in an urban area of southern Spain, which may limit
generalizability. School-level characteristics such as institutional routines, educational
practices, and local socioeconomic context may influence children’s lifestyle behaviors and
emotional functioning. Therefore, the results should be interpreted with caution when
extrapolating to other educational contexts. Future research should incorporate objective
sleep and activity measures (e.g., actigraphy), consider indicators of biological maturation,
differentiate between types of physical activity (team-based vs. individual), and explore
potential mediational pathways linking physical activity, sleep, and emotional outcomes.
Despite these limitations, this study contributes novel evidence by simultaneously examining
sleep problems, physical activity, and emotional regulation in a sample of elementary school
children while controlling for key contextual variables. By demonstrating the stronger and
more consistent role of sleep, the findings underscore the need to integrate sleep promotion
strategies into child mental health and school-based well-being programs.
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5. Conclusions

The present study identified significant associations between sleep problems, emo-
tional regulation, and emotional lability in a sample of elementary school children. Specif-
ically, sleep problems were strongly associated with lower adaptive emotional regula-
tion and higher emotional instability after accounting for relevant sociodemographic and
lifestyle factors. Although habitual physical activity was related to emotional outcomes at
the bivariate level, these associations were less consistent in adjusted models. Additional
analyses including both sleep problems and physical activity simultaneously suggested
that sleep problems remained significantly associated with emotional outcomes, whereas
physical activity did not reach statistical significance. However, given the strong correlation
observed between these variables and the cross-sectional nature of the study, the relative
contribution of these lifestyle factors should be interpreted with caution. Overall, these
findings highlight the potential relevance of sleep problems as a factor associated with
children’s emotional functioning during middle childhood. From a practical perspective,
promoting healthy sleep habits may represent a promising direction for future research
and school-based well-being initiatives. Nevertheless, longitudinal and experimental
studies are needed to clarify the temporal direction of these relationships and to deter-
mine whether changes in sleep behaviors may contribute to improvements in emotional
regulation over time.

Author Contributions: Conceptualization, M.d.C.C.-F. and Y.C.-C.; methodology, A.A.-A. and Y.C.-C,;
formal analysis, M.d.C.C.-F. and EH.-C.; writing—original draft preparation, M.d.C.C.-F. and FH.-C.;
writing—review and editing, A.A.-A. and Y.C.-C,; supervision, A.A.-A. and FH.-C. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Ethics Committee of University of Atlantico Medio (CEI/01-032,
date 11 February 2026).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The datasets generated and analyzed during the current study include
sensitive information collected from minors, which requires strict confidentiality and protection in
accordance with ethical and legal regulations. The data are not publicly available because, due to
the sensitive nature of the questions asked in this study, participants and their legal guardians were
assured that the raw data would remain confidential and would not be publicly shared. Furthermore,
the participants constitute a vulnerable population as they are minors, and data handling procedures
were designed to ensure maximum protection of their privacy and personal information in line with

ethical approval requirements and data protection legislation.

Conflicts of Interest: The authors declare no conflicts of interest.

Abbreviations

The following abbreviations are used in this manuscript:

CSHQ  Children’s Sleep Habits Questionnaire

ERC Emotion Regulation Checklist

PAQ-C  Physical Activity Questionnaire for Children
MVPA  Moderate-to-Vigorous Physical Activity

SES Socioeconomic Status

https://doi.org/10.3390/children13030419


https://doi.org/10.3390/children13030419

Children 2026, 13, 419 14 of 16

References

1. Mastorci, E; Lazzeri, M.EL.; Vassalle, C.; Pingitore, A. The Transition from Childhood to Adolescence: Between Health and
Vulnerability. Children 2024, 11, 989. [CrossRef] [PubMed]

2. Wongpinpech Pibooltaew, P.; Chantarakamol, P. Factors Influencing Academic Self-Regulation of Primary School Children:
Insights from Thai Socio-Cultural Perspectives. Acta Psychol. 2025, 261, 105940. [CrossRef] [PubMed]

3.  Soto-Icaza, P; Aboitiz, F; Billeke, P. Development of Social Skills in Children: Neural and Behavioral Evidence for the Elaboration
of Cognitive Models. Front. Neurosci. 2015, 9, 333. [CrossRef] [PubMed]

4. Valiente, C.; Doane, L.D.; Clifford, S.; Grimm, K.J.; Lemery-Chalfant, K. School Readiness and Achievement in Early Elementary
School: Moderation by Students” Temperament. J. Appl. Dev. Psychol. 2021, 74, 101265. [CrossRef]

5. Christou, A.IL; Kalfadeli, G.; Tsermentseli, S.; Bacopoulou, F. Neurocognitive and Emotional Outcomes in Childhood Cancer:
A Developmental Perspective. Curr. Oncol. 2025, 32, 611. [CrossRef]

6.  Arlinghaus, K.R.; Johnston, C.A. The Importance of Creating Habits and Routine. Am. ]. Lifestyle Med. 2018, 13, 142-144.
[CrossRef]

7. Thomson, K.C.; Oberle, E.; Gadermann, A.M.; Guhn, M.; Rowcliffe, P.; Schonert-Reichl, K.A. Measuring Social-Emotional
Development in Middle Childhood: The Middle Years Development Instrument. |. Appl. Dev. Psychol. 2018, 55, 107-118.
[CrossRef]

8. Félix, A.; Candeias, A. Sleep as a Developmental Process: A Systematic Review of Cognitive, Emotional, and Behavioral Outcomes
in Children Aged 6-12 Years. Clocks Sleep 2025, 7, 66. [CrossRef]

9. Goel, P,; Goel, A. Exploring the Evolution of Sleep Patterns from Infancy to Adolescence. Cureus 2024, 16, €64759. [CrossRef]

10. Hyndych, A.; El-Abassi, R.; Mader, E.C. The Role of Sleep and the Effects of Sleep Loss on Cognitive, Affective, and Behavioral
Processes. Cureus 2025, 17, e84232. [CrossRef]

11. Tarokh, L.; Saletin, ].M.; Carskadon, M.A. Sleep in Adolescence: Physiology, Cognition and Mental Health. Neurosci. Biobehav.
Rev. 2016, 70, 182-188. [CrossRef]

12.  Shah, A.S.; Pant, M.R,; Bommasamudram, T.; Nayak, K.R.; Roberts, S.5.H.; Gallagher, C.; Vaishali, K.; Edwards, B.J.; Tod, D.;
Davis, F; et al. Effects of Sleep Deprivation on Physical and Mental Health Outcomes: An Umbrella Review. Am. J. Lifestyle Med.
2025, 15598276251346752. [CrossRef] [PubMed]

13.  Whiting, C.; Bellaert, N.; Deveney, C.; Tseng, W.L. Associations between Sleep Quality and Irritability: Testing the Mediating Role
of Emotion Regulation. Personal. Individ. Differ. 2023, 213, 112322. [CrossRef] [PubMed]

14. Marano, G.; Mazza, M. Sleep, Emotion, and Sex-Specific Developmental Trajectories in Childhood and Adolescence. Children
2026, 13, 171. [CrossRef] [PubMed]

15. Eadeh, H.M.; Breaux, R.; Nikolas, M.A. A Meta-Analytic Review of Emotion Regulation Focused Psychosocial Interventions for
Adolescents. Clin. Child Fam. Psychol. Rev. 2021, 24, 684-706. [CrossRef]

16. Brandt, A.; Bondii, R.; Elsner, B. Profiles of Executive Functions in Middle Childhood and Prediction of Later Self-Regulation.
Front. Psychol. 2024, 15, 1379126. [CrossRef]

17. Marano, G.; Anesini, M.B.; Milintenda, M.; Acanfora, M.; Calderoni, C.; Bardi, E.; Lisci, EM.; Brisi, C.; Traversi, G.; Mazza, O.; et al.
Neuroimaging and Emotional Development in the Pediatric Population: Understanding the Link Between the Brain, Emotions,
and Behavior. Pediatr. Rep. 2025, 17, 65. [CrossRef]

18. Wang, W,; Zhu, Y.; Yu, H,; Wu, C; Li, T,; Ji, C; Jiang, Y.; Ding, D. The Impact of Sleep Quality on Emotion Regulation Difficulties
in Adolescents: A Chained Mediation Model Involving Daytime Dysfunction, Social Exclusion, and Self-Control. BMC Public
Health 2024, 24, 1862. [CrossRef]

19. Tecar, C.; Chiperi, L.E.; Iftimie, B.E.; Popa, L.L.; Sas, V.; Stefanescu, E.; Vacaras, V.; Muresanu, D.F. Sleep Disturbances and
Behavioral Problems in Children and Adolescents with Autism Spectrum Disorder—A Systematic Review. Clin. Pract. 2025,
15, 201. [CrossRef]

20. Bayes, D.M.; Bullock, B. Sleep Problems in School Aged Children: A Common Process across Internalising and Externalising
Behaviours? Clocks Sleep 2019, 2, 7-18. [CrossRef]

21. Mahindru, A.; Patil, P; Agrawal, V. Role of Physical Activity on Mental Health and Well-Being: A Review. Cureus 2023, 15, e33475.
[CrossRef] [PubMed]

22. Zhou, S; Xu, Y;; Yang, Y.; Song, H.; Wang, X.; Yu, Y. Effect of Exercise Interventions on Depression, Anxiety, and Self-Esteem
in Children and Adolescents: A Systematic Review and Network Meta-Analysis. BMC Public Health 2025, 25, 3706. [CrossRef]
[PubMed]

23. Hossain, M.N,; Lee, J.; Choi, H.; Kwak, Y.S.; Kim, J. The Impact of Exercise on Depression: How Moving Makes Your Brain and
Body Feel Better. Phys. Act. Nutr. 2024, 28, 43-51. [CrossRef] [PubMed]

24. Avila-Garcia, M.; Femia-Marzo, P; Huertas-Delgado, EJ.; Tercedor, P. Bidirectional Associations between Objective Physical

Activity and Sleep Patterns in Spanish School Children. Int. |. Environ. Res. Public Health 2020, 17, 710. [CrossRef]

https://doi.org/10.3390/children13030419


https://doi.org/10.3390/children11080989
https://www.ncbi.nlm.nih.gov/pubmed/39201923
https://doi.org/10.1016/j.actpsy.2025.105940
https://www.ncbi.nlm.nih.gov/pubmed/41240628
https://doi.org/10.3389/fnins.2015.00333
https://www.ncbi.nlm.nih.gov/pubmed/26483621
https://doi.org/10.1016/j.appdev.2021.101265
https://doi.org/10.3390/curroncol32110611
https://doi.org/10.1177/1559827618818044
https://doi.org/10.1016/j.appdev.2017.03.005
https://doi.org/10.3390/clockssleep7040066
https://doi.org/10.7759/cureus.64759
https://doi.org/10.7759/cureus.84232
https://doi.org/10.1016/j.neubiorev.2016.08.008
https://doi.org/10.1177/15598276251346752
https://www.ncbi.nlm.nih.gov/pubmed/40443808
https://doi.org/10.1016/j.paid.2023.112322
https://www.ncbi.nlm.nih.gov/pubmed/38549685
https://doi.org/10.3390/children13020171
https://www.ncbi.nlm.nih.gov/pubmed/41749527
https://doi.org/10.1007/s10567-021-00362-4
https://doi.org/10.3389/fpsyg.2024.1379126
https://doi.org/10.3390/pediatric17030065
https://doi.org/10.1186/s12889-024-19400-1
https://doi.org/10.3390/clinpract15110201
https://doi.org/10.3390/clockssleep2010002
https://doi.org/10.7759/cureus.33475
https://www.ncbi.nlm.nih.gov/pubmed/36756008
https://doi.org/10.1186/s12889-025-25044-6
https://www.ncbi.nlm.nih.gov/pubmed/41174613
https://doi.org/10.20463/pan.2024.0015
https://www.ncbi.nlm.nih.gov/pubmed/39097997
https://doi.org/10.3390/ijerph17030710
https://doi.org/10.3390/children13030419

Children 2026, 13, 419 15 of 16

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.
49.

Zhang, L.; Zhao, S.; Zhao, S.; Zheng, H.; Ke, Y.; Yang, W.; Lei, M. Sedentary Behavior and Its Association with Psychological
Well-Being and Sleep Quality in Adolescents: Evidence from a Propensity Score Analysis. Psychol. Res. Behav. Manag. 2025, 18,
281-298. [CrossRef]

D’Cruz, A.FL.; Downing, K.L.; Sciberras, E.; Hesketh, K.D. Are Physical Activity and Sleep Associated with Emotional Self-
Regulation in Toddlers? A Cross-Sectional Study. BMC Public Health 2024, 24, 61. [CrossRef]

Gomes, M.I; Sousa, H.; Lousada, M.; Figueiredo, D. Factors Contributing to Screen Exposure in Preschool Children and Its
Associated Outcomes: A Systematic Review. Child Care Health Dev. 2026, 52, €70241. [CrossRef]

Carter, B.; Rees, P; Hale, L.; Bhattacharjee, D.; Paradkar, M.S. Association between Portable Screen-Based Media Device Access or
Use and Sleep Outcomes: A Systematic Review and Meta-Analysis. JAMA Pediatr. 2016, 170, 1202-1208. [CrossRef]

Muppalla, S.K.; Vuppalapati, S.; Reddy Pulliahgaru, A.; Sreenivasulu, H. Effects of Excessive Screen Time on Child Development:
An Updated Review and Strategies for Management. Cureus 2023, 15, e40608. [CrossRef]

Zink, J.; Belcher, B.R.; Imm, K.; Leventhal, A.M. The Relationship between Screen-Based Sedentary Behaviors and Symptoms of
Depression and Anxiety in Youth: A Systematic Review of Moderating Variables. BMC Public Health 2020, 20, 472. [CrossRef]
Sosso, EE.; Khoury, T. Socioeconomic Status and Sleep Disturbances among Pediatric Population: A Continental Systematic
Review of Empirical Research. Sleep Sci. 2021, 14, 245-256.

Gautam, N.; Dessie, G.; Rahman, M.M.; Khanam, R. Socioeconomic Status and Health Behavior in Children and Adolescents:
A Systematic Literature Review. Front. Public Health 2023, 11, 1228632. [CrossRef]

Godzik, C.M.; Carlson, D.D.; Pashchenko, O.L; Ballarino, G.A.; Emond, J.A. Within-Child Associations between Sleep Quality
and Emotional Self-Regulation over 6 Months among Preschool-Aged (3- to 5-Year-Old) Children. Front. Sleep 2024, 3, 1420245.
[CrossRef] [PubMed]

Fulfs, T.; Poulain, T.; Vogel, M.; Nenoff, K.; Kiess, W. Associations between Sleep Problems and Emotional /Behavioural Difficulties
in Healthy Children and Adolescents. BMC Pediatr. 2024, 24, 15. [CrossRef] [PubMed]

Shields, A.; Cicchetti, D. Emotion Regulation among School-Age Children: The Development and Validation of a New Criterion
Q-Sort Scale. Dev. Psychol. 1997, 33, 906-916. [CrossRef]

Kowalski, K.C.; Crocker, PR.E.; Donen, RM. The Physical Activity Questionnaire for Older Children (PAQ-C) and Adolescents (PAQ-A)
Manual; University of Saskatchewan: Saskatoon, SK, Canada, 2004.

Manchola-Gonzalez, |.; Bagur-Calafat, C.; Girabent-Farrés, M. Fiabilidad de la versién espafiola del cuestionario de actividad
fisica PAQ-C/Reliability Spanish Version of Questionnaire of Physical Activity PAQ-C. Rev. Int. Med. Cienc. Act. Fisica Deporte
2017, 17, 139-152. [CrossRef]

Owens, J.A.; Spirito, A.; McGuinn, M. The Children’s Sleep Habits Questionnaire (CSHQ): Psychometric Properties of a Survey
Instrument for School-Aged Children. Sleep 2000, 23, 1043-1051. [CrossRef]

Alfonso Alfonso, M.; Bdez Martinez, M.; Morales Chacén, L.M.; Gonzélez Naranjo, J.E. Validacién al Espariol de un cuestionario
de héabitos de suefio en los nifios. Rev. Cuba. Pediatr. 2019, 91, 2.

Goodlin-Jones, B.L.; Sitnick, S.L.; Tang, K.; Liu, J.; Anders, T.F. The Children’s Sleep Habits Questionnaire in Toddlers and
Preschool Children. J. Dev. Behav. Pediatr. 2008, 29, 82-88. [CrossRef]

Ahmed, S.P; Bittencourt-Hewitt, A.; Sebastian, C.L. Neurocognitive Bases of Emotion Regulation Development in Adolescence.
Dev. Cogn. Neurosci. 2015, 15, 11-25. [CrossRef]

Chaput, J.P,; Gray, C.E.; Poitras, V.J.; Carson, V.; Gruber, R.; Birken, C.S.; MacLean, J.E.; Aubert, S.; Sampson, M.; Tremblay, M.S.
Systematic review of the relationships between sleep duration and health indicators in the early years (0—4 years). BMC Public
Health 2017, 17, 855. [CrossRef] [PubMed]

Matricciani, L.; Paquet, C.; Galland, B.; Short, M.; Olds, T. Children’s sleep and health: A meta-review. Sleep Med. Rev. 2019, 46,
136-150. [CrossRef]

Guthold, R; Stevens, G.A.; Riley, L.M.; Bull, EC. Global Trends in Insufficient Physical Activity among Adolescents: A Pooled
Analysis of 298 Population-Based Surveys with 1-6 million participants. Lancet Child Adolesc. Health 2020, 4, 23-35. [CrossRef]
Aubert, S.; Barnes, ].D.; Demchenko, I.; Hawthorne, M.; Abdeta, C.; Abi Nader, P; Sala, ].C.A.; Aguilar-Farias, N.; Aznar, S,;
Bakalar, P; et al. Global Matrix 4.0 Physical Activity Report Card Grades for Children and Adolescents: Results and Analyses
from 57 Countries. J. Phys. Act. Health 2022, 19, 700-728. [CrossRef]

Domingo-Salvany, A.; Regidor, E.; Alonso, J.; Alvarez-Dardet, C. Una Propuesta de Medida de la Clase Social. Aten. Primaria
2000, 25, 350-363. [CrossRef] [PubMed]

El-Sheikh, M.; Philbrook, L.E.; Kelly, R.].; Hinnant, J.B.; Buckhalt, ].A. Economic adversity and children’s sleep problems: Multiple
indicators and moderation of effects. Health Psychol. 2013, 32, 849-859. [CrossRef]

Bradley, R.H.; Corwyn, R.E. Socioeconomic Status and Child Development. Annu. Rev. Psychol. 2002, 53, 371-399. [CrossRef]
Domingues-Montanari, S. Clinical and Psychological Effects of Excessive Screen Time on Children. J. Paediatr. Child Health 2017,
53, 333-338. [CrossRef]

https://doi.org/10.3390/children13030419


https://doi.org/10.2147/PRBM.S508382
https://doi.org/10.1186/s12889-023-17588-2
https://doi.org/10.1111/cch.70241
https://doi.org/10.1001/jamapediatrics.2016.2341
https://doi.org/10.7759/cureus.40608
https://doi.org/10.1186/s12889-020-08572-1
https://doi.org/10.3389/fpubh.2023.1228632
https://doi.org/10.3389/frsle.2024.1420245
https://www.ncbi.nlm.nih.gov/pubmed/41424503
https://doi.org/10.1186/s12887-023-04487-z
https://www.ncbi.nlm.nih.gov/pubmed/38183087
https://doi.org/10.1037/0012-1649.33.6.906
https://doi.org/10.15366/rimcafd2017.65.010
https://doi.org/10.1093/sleep/23.8.1d
https://doi.org/10.1097/DBP.0b013e318163c39a
https://doi.org/10.1016/j.dcn.2015.07.006
https://doi.org/10.1186/s12889-017-4850-2
https://www.ncbi.nlm.nih.gov/pubmed/27306433
https://doi.org/10.1016/j.smrv.2019.04.011
https://doi.org/10.1016/S2352-4642(19)30323-2
https://doi.org/10.1123/jpah.2022-0456
https://doi.org/10.1016/S0212-6567(00)78518-0
https://www.ncbi.nlm.nih.gov/pubmed/10905823
https://doi.org/10.1037/a0030413
https://doi.org/10.1146/annurev.psych.53.100901.135233
https://doi.org/10.1111/jpc.13462
https://doi.org/10.3390/children13030419

Children 2026, 13, 419 16 of 16

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Bull, EC.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P,; Cardon, G.; Carty, C.; Chaput, ].-P; Chastin, S.; Chou, R.; et al.
World Health Organization 2020 Guidelines on Physical Activity and Sedentary Behaviour. Br. |. Sports Med. 2020, 54, 1451-1462.
[CrossRef]

Rey-Lépez, J.P,; Ruiz, J.R; Ortega, F.B.; Verloigne, M.; Vicente-Rodriguez, G.; Gracia-Marco, L.; Gottrand, F; Molnar, D.; Widhalm,
K.; Zaccaria, M.; et al. Reliability and Validity of a Screen Time-Based Sedentary Behaviour Questionnaire for Adolescents: The
HELENA Study. Eur. J. Public Health 2012, 22, 373-377. [CrossRef]

Gregory, A.M.; Sadeh, A. Annual Research Review: Sleep Problems in Childhood Psychiatric Disorders—A review of the latest
science. J. Child Psychol. Psychiatry 2016, 57, 296-317. [CrossRef] [PubMed]

Leisman, G.; Alfasi, R.; D’Angiulli, A. Emotional Brain Development: Neurobiological Indicators from Fetus through Toddlerhood.
Brain Sci. 2025, 15, 846. [CrossRef]

Zeng, Q.; Wen, P; Guo, K. The Impact of Physical Exercise on Adolescents” Social-Emotional Competence: The Chain Mediating
Role of Social Support and Peer Relationships. PLoS ONE 2025, 20, e0334587. [CrossRef]

Ruiz-Hermosa, A.; Alvarez-Bueno, C.; Cavero-Redondo, I.; Martinez-Vizcaino, V.; Redondo-Tébar, A.; Sanchez-Lépez, M. Active
Commuting to and from School, Cognitive Performance, and Academic Achievement in Children and Adolescents: A Systematic
Review and Meta-Analysis of Observational Studies. Int. ]. Environ. Res. Public Health 2019, 16, 1839. [CrossRef]

Lubans, D.R.; Richards, J.; Hillman, C.H.; Faulkner, G.; Beauchamp, M.R.; Nilsson, M.; Kelly, P.; Smith, J.; Raine, L.; Biddle, S.
Physical Activity for Cognitive and Mental Health in Youth: A Systematic Review of Mechanisms. Pediatrics 2016, 138, €20161642.
[CrossRef] [PubMed]

Ludyga, S.; Gerber, M.; Brand, S.; Holsboer-Trachsler, E.; Piihse, U. Acute effects of moderate aerobic exercise on specific aspects
of executive function in different age and fitness groups: A meta-analysis. Psychophysiology 2016, 53, 1611-1626. [CrossRef]
Palmer, C.A.; Alfano, C.A. Sleep and Emotion Regulation: An Organizing, Integrative Review. Sleep Med. Rev. 2017, 31, 6-16.
[CrossRef]

Fernandes, B.; Wright, M.; Essau, C.A. The Role of Emotion Regulation and Executive Functioning in the Intervention Outcome
of Children with Emotional and Behavioural Problems. Children 2023, 10, 139. [CrossRef]

Williamson, A.A.; Gould, R.; Leichman, E.S.; Walters, RM.; Mindell, J].A. Socioeconomic Disadvantage and Sleep in Early
Childhood: Real-World Data from a Mobile Health Application. Sleep Health 2021, 7, 143-152. [CrossRef]

Luo, J.; van Grieken, A.; Kruizinga, I.; Raat, H. Longitudinal Associations between Socioeconomic Status and Psychosocial
Problems in Preschool Children. Eur. Child Adolesc. Psychiatry 2024, 33, 1029-1038. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/children13030419


https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1093/eurpub/ckr040
https://doi.org/10.1111/jcpp.12469
https://www.ncbi.nlm.nih.gov/pubmed/26412255
https://doi.org/10.3390/brainsci15080846
https://doi.org/10.1371/journal.pone.0334587
https://doi.org/10.3390/ijerph16101839
https://doi.org/10.1542/peds.2016-1642
https://www.ncbi.nlm.nih.gov/pubmed/27542849
https://doi.org/10.1111/psyp.12736
https://doi.org/10.1016/j.smrv.2015.12.006
https://doi.org/10.3390/children10010139
https://doi.org/10.1016/j.sleh.2021.01.002
https://doi.org/10.1007/s00787-023-02217-5
https://doi.org/10.3390/children13030419

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Measures 
	Emotional Regulation 
	Habitual Physical Activity 
	Sleep Problems 
	Confounders 

	Procedure 
	Statistical Analysis 

	Results 
	Associations Among Sleep Problems, Emotional Regulation, and Physical Activity 
	Multiple Linear Regression Analysis Between Emotional Regulation, Sleep Problems, and Physical Activity 
	Multiple Linear Regression Analysis Between Lability/Negativity, Sleep Problems, and Physical Activity 

	Discussion 
	Conclusions 
	References

