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Summary

This article examines the neurobiological aspects of sleep in children with Autism Spectrum Disorder
(ASD), based on an extensive literature review with data collected from PubMed, Scielo and Google
Scholar. Studies indicate that children with ASD have more frequent and intense sleep disorders than
their neurotypical peers, facing difficulties in falling asleep, maintaining sleep and achieving restful
rest. Sleep is essential for neurological development and overall health, and disorders in this process
can significantly impact behavioral and cognitive abilities. This work reviews neurobiological
mechanisms underlying sleep disorders, including neurochemical and neuroanatomical aspects, in
addition to the consequences of disrupted sleep for development. It is concluded that individualized
interventions and interdisciplinary approaches are essential for a continuous improvement in the
quality of life and child development of autistic children. Keywords: sleep, Autism Spectrum Disorder,
neurobiology, child development, sleep disorders.

Abstract

This article examines the neurobiological aspects of sleep in children with Autism Spectrum Disorder (ASD) based on
a thorough literature review from PubMed, Scielo, and Google Scholar databases. Studies show that children with
ASD experience more frequent and severe sleep disorders than their neurotypical peers, facing difficulties in falling
asleep, maintaining sleep, and achieving restful sleep. As sleep is essential for neurological development and overall
health, disturbances in this process significantly impact behavioral and cognitive skills. This paper reviews the
neurobiological mechanisms underlying sleep disorders, including neurochemical and neuroanatomical aspects, as
well as the consequences of disrupted sleep on development. It concludes that individualized interventions and
interdisciplinary approaches are crucial for continuous improvement in quality of life and development in children
with autism.
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Introduction

Sleep is essential for human development, particularly in childhood, a phase in which the
central nervous system is constantly adapting and growing. In children with Autism Spectrum
Disorder (ASD), the prevalence of sleep disorders is significantly higher compared to neurotypical
children, which can have consequences in multiple areas of development. Sleep disorders in children
with ASD often include difficulties initiating and maintaining sleep, fragmented sleep, and poor
quality of rest, affecting cognition, behavior, and overall well-being (Souders et al., 2009).

Irreqular melatonin production and other neurochemical imbalances play a central role in
sleep problems in children with ASD. According to Malow et al. (2006), sleep difficulties

ot only affect emotional regulation and learning, but also impact the mental health of the entire
family, who suffer from the consequences of interrupted sleep. Understanding the neurobiological
actors that influence sleep is essential to develop effective therapeutic approaches.

The Relationship Between Sleep and Autism Spectrum Disorder
Research shows that children with ASD are more likely to have irregularities in their circadian

rhythm, which is regulated by the production of melatonin, a hormone that is essential for synchronizing
the biological clock and initiating sleep. In a review of melatonin dysfunction in autistic children,
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Tordjman et al. (2013) report that changes in the production of this hormone lead to a disorganized
sleep pattern, which directly affects behavior and mental health. In addition, these children often have
hyper-responsiveness to sensory stimuli, which makes the surrounding environment an additional factor
for sleep difficulties (Reynolds & Malow, 2011).

Sleep quality in children with ASD is strongly linked to their social and behavioral skills,
which are often impaired by lack of adequate rest. According to the review by Malow et al. (2012),
these children are more likely to have behavioral problems and difficulties with social interaction,
which can be worsened by lack of adequate sleep, as sleep is essential for memory consolidation
and emotional regulation.

A View from Neurobiology

Sleep is a vital neurobiological process that involves the complex interplay of
neurotransmitters and specific brain regions. Children with ASD have deficits in neurotransmitters
such as serotonin, dopamine, and GABA, all of which are involved in regulating sleep and mood
(Levitt et al., 2003). These imbalances contribute to the prevalence of sleep disorders in this group,
making it difficult to both fall asleep and maintain deep, restful sleep (Goldman et al., 2011).

In neuroanatomical terms, studies indicate that children with ASD present alterations in the prefrontal
and temporal cortex, areas responsible for functions such as emotional control, attention and social behavior
(Courchesne et al., 2011). These anatomical alterations, combined with increased neural excitability, can make it
difficult to achieve the relaxation required for continuous sleep. This combination of neurochemical and
structural alterations also influences neuroplasticity, a fundamental process for learning and cognitive
development (Buckley et al., 2010).

Furthermore, evidence suggests that fragmented and insufficient sleep interferes with
neuroplasticity and memory, factors that are essential for child development. Research by Richdale
and Schreck (2009) concludes that sleep disruptions directly affect the ability of children with ASD to
process new information, which negatively impacts their adaptation and socialization skills.

Treatment

Approaches to treating sleep disturbances in children with ASD require a combination of behavioral
interventions, environmental adjustments, and, in some cases, melatonin supplementation. Studies have
shown that implementing consistent sleep routines and sleep hygiene techniques can have a significant
positive impact on sleep quality (Malow et al., 2014).

. Consistent sleep routines: Keeping regular bedtimes and waking times helps regulate your sleep.
circadian rhythm. According to a review by Malow et al. (2006), these routines are especially effective when
combined with a relaxing pre-sleep preparation, such as reading or taking a bath.

. Environmental adjustment: Modifying the sleep environment, including controlling light, noise and
temperature, helps reduce external stimuli that can disrupt sleep. This practice is supported by studies
that show how adjusted environments promote more restful sleep (Souders et al., 2009).

. Regulated sensory stimuli: Children with ASD may benefit from sensory-emotional strategies.
calming sounds, such as soft music or pleasantly textured toys, to help you relax before bed,
reducing neural hyperactivity.

. Melatonin supplementation: In some cases, melatonin supplementation may be
recommended to regulate the circadian cycle, especially when natural production of the hormone is
insufficient (Rossignol & Frye, 2011). Studies indicate that melatonin can significantly reduce the time

ecessary to fall asleep and improve sleep quality in children with ASD.

- Behavioral therapy: Behavioral therapy for sleep hygiene, adapted to the needs
individual needs of the child, is another effective approach. Malow et al. (2014) demonstrate that
personalized behavioral techniques can reduce the incidence of night wakings and improve sleep
quality.

Final Considerations

Sleep disorders in children with ASD represent a significant developmental challenge.
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J neurological development and emotional well-being. The high prevalence of these disorders among autistic
children requires an individualized approach that involves neurobiological and behavioral interventions to
promote quality sleep. Collaboration between parents, therapists, and physicians is essential to ensure that
these children have access to the support they need for healthy development.

Continued research into the neurobiology of sleep in children with ASD will help identify
new intervention methods and improve existing practices, benefiting not only children but also
their families. Personalized, evidence-based approaches can be key to achieving lasting
improvements in the quality of life of these children.

Bibliographic References
. Buckley, A. W., Rodriguez, A. J., Jennison, K,, et al. (2010). Rapid eye movement sleep percentage in

children with autism compared with typically developing children.Archives of Pediatrics & Adolescent Medicine,
764(11), 1032-1037.

. Courchesne, E., Campbell, K., & Solso, S. (2011). Brain growth across the life span in autism: Age-specific
changes in anatomical pathology.Brain Research, 1380, 138-145.

. Goldman, SE, et al. (2011). Parental report of sleep problems in autism spectrum disorders./ournal of
Autism and Developmental Disorders, 41(6), 727-732.

. Levitt, P., & Campbell, D. B. (2009). The genetic and neurochemical basis of autism spectrum disorders.
Pediatric Research, 65(5 Pt 2), 13R-20R.

. Malow, B. A, et al. (2012). A practical pathway for the identification, evaluation, and management of
insomnia in children and adolescents with autism spectrum disorders.Pediatrics, 130(2), S106-5124.

. Reynolds, A. M., & Malow, B. A. (2011). Sleep and autism spectrum disorders.Pediatric Clinics of
North America, 583), 685-698.

. Richdale, A. L., & Schreck, K. A. (2009). Sleep problems in autism spectrum disorders: Prevalence, nature,
& possible biopsychosocial aetiologies.Sleep Medicine Reviews, 13(6), 403-411.

. Rossignol, DA, & Frye, RE (2011). Melatonin in autism spectrum disorders. Current Clinical
Pharmacology, &3), 233-244.

. Souders, M. C., et al. (2009). Sleep behaviors and sleep quality in children with autism spectrum
disorders.Sleep, 3412), 1566-1578.

. Tordjman, S., et al. (2013). Melatonin: Pharmacological and physiological aspects in autism spectrum

disorders.Molecular Autism, 41), 22.

@ @ This is an Open Access article distributed under the terms of the CreativeCommons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.



