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Abstract: This study deeply investigates the relationship between sleep habits, executive function, and mental health in chil-
dren and adolescents, with a focus on the role of prefrontal cortex development in this network. The research demonstrates the
significant impact of good sleep habits on cognitive development, mental health, and behavioral performance in children and
adolescents. Quality sleep is directly related to memory consolidation and information processing. It also has a positive effect on
higher cognitive functions such as decision-making, attention regulation, and problem-solving by shaping executive functions.
Additionally, this study highlights the crucial role of sleep in promoting neuroplasticity in the prefrontal cortex from a neurobio-
logical perspective. This is vital for the development of brain structure and function, laying a solid foundation for cognitive devel-
opment and mental health in children and adolescents. These findings offer valuable insights into the field of educational practice.
They emphasize the importance of cultivating and improving sleep habits to promote the holistic development of children and
adolescents. Comprehensive intervention strategies should be used to strengthen executive functioning and promote mental health.
This study enhances our understanding of this field and offers practical recommendations for enhancing sleep patterns, cognitive
development, and mental well-being. Additionally, it provides a direction for future research and practice.
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The mental health of children and adolescents is a global concern. As they are crucial to the world’s development in various fields,
their mental well-being is of utmost importance. Research on the mental health of children and adolescents is critical as it affects
not only their physical health (Kiecolt-Glaser & Glaser, 2002) but also their family, social, and future work relationships, which are
essential for societal stability.

1. Prefrontal lobe and prefrontal cortex

The prefrontal lobe is a vital component in the behavioral development and mental health of children and adolescents. It regulates
executive functions such as decision-making, inhibitory control, emotion regulation, social interaction, and problem-solving skills
(Corbetta & Shulman, 2002). The maturation and functional development of this brain region are critical in facilitating adaptive
behavior, learning abilities, and social skills. The development of the prefrontal lobe is closely related to age, and during adolescence,
it undergoes rapid development. This development is associated with an increase in behavioral and emotional regulation problems
during this period (Firat, 2019; Henri-Bhargava, Stuss, & Freedman, 2018). Therefore, it is important to understand the role of the
prefrontal lobe in development to prevent and intervene in mental health problems during childhood and adolescence (Del Piero,
Saxbe, & Margolin, 2016). This understanding may also provide a theoretical basis for designing effective educational strategies and
mental health interventions.

Sleep profoundly affects prefrontal cortex development and function. Adequate sleep promotes neuroplasticity, enabling the
prefrontal cortex to adjust its structure and connections more flexibly in the face of new information and experiences. Sleep
deprivation may interfere with the normal development of the prefrontal cortex, which can have adverse effects on cognition,
mood, and behavior.
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2. Ciritical role of neuroplasticity in prefrontal cortex development

Neuroplasticity is a crucial factor in prefrontal cortex development (Kong, Gibb, & Tate, 2016), which is responsible for
higher cognitive functions such as decision-making and emotion regulation (Voss, Thomas, Cisneros-Franco, & de Villers-Sidani,
2017). Neuroplasticity enables the prefrontal cortex to adapt to changes in the environment and learning experiences, facilitating
the optimization of connections between neurons and the formation of new learning. This plasticity involves changes in synaptic
connections, as well as the generation and extinction of new and old neurons, which affects the structural and functional maturation
of the prefrontal cortex (Tartt et al., 2022). Neuroplasticity in the brain is most active during childhood and adolescence, supporting
cognitive development and laying the foundation for learning and adaptive behavior in adulthood. Therefore, studying and promoting
neuroplasticity in the prefrontal cortex is crucial for understanding cognitive development, coping with brain injury, and treating
neurodevelopmental disorders (J. Liu et al., 2023).

In summary, neuroplasticity is a crucial mechanism by which the brain adapts to the environment and learning challenges. It has
far-reaching implications for cognitive development, recovery from brain injury, and treatment of neurodevelopmental disorders. By
studying the principles and regulators of neuroplasticity in-depth, we can provide more precise and effective intervention strategies
for brain health and development.

3. Sleep: a key element in the behavioral development of children and adolescents
Childhood and adolescence are critical periods for shaping and stereotyping an individual’s physiological, psychological, and
behavioral patterns. Sleep has a profound impact on the behavioral development of children and adolescents during this period,
affecting not only their current physical and mental state but also their future behavioral patterns.
Sleep is also crucial for emotional stability, as it helps individuals relieve stress and reduce anxiety and depression, enabling them
to remain calm and make rational decisions when faced with challenges. Emotional stability is a crucial indicator of mature behavior.
To promote the overall behavioral development of children and adolescents, it is essential to value and ensure adequate sleep time

and improve sleep quality. Future studies should explore the intrinsic relationship between sleep and behavior further.
4. The critical role of sleep in prefrontal development and executive functioning in
children and adolescents

Sleep plays a crucial role in the development of the prefrontal cortex and is essential for the maturation and optimization of
its complex functions (Jiang, 2019). Adequate sleep duration and good sleep quality are critical for the structural and functional
development of the prefrontal cortex, particularly during childhood and adolescence, when the prefrontal lobe undergoes rapid growth
and remodeling (Dutil et al., 2018). Sleep promotes neuroplasticity, which influences memory consolidation, emotion regulation, and
the development of executive functions such as decision-making, planning, inhibitory control, and attention maintenance (Stee &
Peigneux, 2021). Research suggests that sleep deprivation or poor sleep quality may interfere with the development of these cognitive
functions, which in turn affects learning ability, social behavior, and long-term mental health (Ballesio et al., 2019). Therefore, it is
critical to ensure that children and adolescents receive adequate and high-quality sleep to promote healthy prefrontal development and

overall cognitive functioning.
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We think that the relationship between sleep regulation, behavioral development, and executive functioning in children and
adolescents is shown in Figure 1.

5. Executive function, cognitive function and sleep: synergistic effects on child and
adolescent development

There is a close interaction between executive function, cognitive function, and sleep, which collectively have a profound impact
on the cognitive development, behavioral performance, and mental health of children and adolescents.

Cognitive functions encompass various aspects, such as perception, memory, and thinking, which are fundamental abilities for
children and adolescents to acquire, process, and apply knowledge. Sufficient sleep enhances cognitive functions, including attention
span, memory, and flexibility of thinking, thereby optimizing learning efficiency and creativity. Insufficient or poor quality sleep can
impair cognitive functioning, which in turn affects children’s and adolescents’ learning and development.

To enhance executive functioning, a set of demanding cognitive training tasks can be developed to assist children and adolescents
in exercising their abilities in planning, decision-making, and problem-solving. Simultaneously, by monitoring their emotional
changes and social interactions, any issues can be identified promptly, and effective guidance and support can be provided. To develop
cognitive functions, it is important to provide children and youth with stimulating learning resources and environments that encourage
their interest in learning and creativity.

This promotes the balanced development of various cognitive abilities, laying a solid foundation for healthy growth and future
success. By working together, families, schools, and communities can help create a healthier and more energetic younger generation.

This can be achieved through ongoing scientific research.
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