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AND CHILDREN

Summary. Art therapy is a psychotherapeutic method that uses creative
processes to improve mental and physical health. In recent decades, the scientific
community has shown increasing interest in studying its impact on neuroplasticity
— the unique ability of the brain to change and adapt under the influence of new
experiences, learning, and external stimuli. This article provides a comprehensive
analysis of the impact of art therapy on structural and functional changes in the
brain in patients of different age groups — children and adults. The key mechanisms
of this impact are considered, including activation of various areas of the cerebral
cortex, strengthening of connections between the hemispheres, stimulation of
neurogenesis, and synthesis of neurotrophic factors. Particular attention is paid to
the evidence base: the results of modern studies confirming the positive impact of
art therapy techniques on cognitive functions, emotional regulation, as well as
recovery processes after neurological disorders and injuries are presented.
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Introduction. Art therapy as a method of psychological correction and

rehabilitation has been successfully used in clinical practice, pedagogy and social
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work for several decades. Its effectiveness is due to the unique ability of creative
processes to activate various parts of the brain, triggering complex
neurophysiological mechanisms. Neuroplasticity, understood as the property of
neural networks to change their structure and functional connections under the
influence of external and internal factors, is a fundamental mechanism of adaptation,
learning and recovery from damage.

Modern neuroimaging methods, such as functional magnetic resonance
imaging (fMRI) and electroencephalography (EEG), provide convincing evidence
that art therapy practices cause significant activation of the prefrontal cortex, insular
lobe and limbic system structures. These brain areas play a key role in the processes
of emotional regulation, decision-making and self-control. In children, art therapy
demonstrates particular effectiveness due to the exceptionally high plasticity of the
developing brain, while in adults it becomes an important tool for neurorehabilitation
after strokes, traumatic brain injuries and neurodegenerative diseases.

The main goal of this article is to systematize and generalize modern scientific
data on the impact of art therapy methods on neuroplasticity indicators in different
age groups. The work considers both the fundamental neurobiological mechanisms
of this effect and the practical aspects of using art therapy in clinical and educational
settings.

The methodological basis of the study was systematic reviews, meta-analyses
and original clinical studies published in peer-reviewed scientific journals over the
past 10-15 years. Particular emphasis is placed on a comparative analysis of the
effectiveness of art therapy interventions in children and adults with various
neurological and psychiatric diagnoses. The proposed hypothesis of the study is that
the systematic use of art therapy contributes to a significant enhancement of

neuroplastic processes through complex stimulation of cognitive and emotional
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functions, which is objectively confirmed by changes in the structural organization
and functional activity of various parts of the brain.

Neurobiological foundations of art therapy

Art therapy has a multifaceted effect on the brain through several
interconnected neurobiological mechanisms. These include activation of the
sensorimotor zones of the cerebral cortex, increased interhemispheric interaction due
to synchronization of the activity of neural ensembles, and stimulation of the
production of neurotrophic growth factors. Numerous experimental studies
demonstrate that creative processes such as drawing, modeling, dancing, and
musical improvisation lead to a significant increase in the synthesis of brain-derived
neurotrophic factor (BDNF), a key protein responsible for the processes of
neurogenesis, synaptic plasticity, and neuronal survival.

In preschool and school-age children, regular art therapy sessions promote the
accelerated development of the frontal lobes of the brain, which play a critical role
in the processes of planning, self-control, and behavior regulation. In adult patients,
especially in old age, art therapy is an effective tool for compensating for age-related
cognitive impairment and preventing neurodegenerative changes. Clinical
observations show that in patients with Alzheimer's disease, systematic creative
activities help to slow down atrophic processes in the hippocampus, the brain
structure responsible for memory formation and spatial navigation.

Functional magnetic resonance 1maging (fMRI) data convincingly
demonstrate that various forms of creative activity cause significant activation of the
default mode network (DMN), a network of the passive mode of brain operation that
plays a key role in the processes of self-reflection, creative thinking and
autobiographical memory. These findings confirm that art therapy has a complex
effect not only on the emotional state of patients, but also leads to significant changes

in the functional organization of neural networks of the brain.
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Electroencephalographic studies (EEG) record characteristic changes in the
bioelectrical activity of the brain during art therapy sessions, manifested in an
increase in the power of alpha and theta rhythms. These changes in
electrophysiological parameters correlate with states of deep relaxation, increased
concentration and creative inspiration, which together create optimal conditions for
enhancing neuroplastic processes. Particularly pronounced changes in EEG patterns
are observed in patients with anxiety disorders and post-traumatic stress disorder
(PTSD), which indicates the normalizing effect of art therapy on the functioning of
the limbic system. Thus, modern neuroscientific research provides convincing
evidence that art therapy has a complex effect on the structural and functional
characteristics of the brain, stimulating neuroplastic changes at various levels of the
nervous system. These data substantiate the prospects of using art therapy methods

in neurorehabilitation and cognitive training programs.

Graph 1. Dynamics of changes in the BDNF level in the blood serum of patients after a course of art therapy
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The impact of art therapy on neuroplasticity in children
The children's brain is characterized by an exceptionally high degree of

plasticity, which makes art therapy interventions especially effective in this age
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group. Numerous studies demonstrate that systematic creative activities contribute
to a significant improvement in fine motor skills, speech development and emotional
intelligence in children of various age groups. The neurophysiological mechanisms
of this effect are associated with increased synaptic plasticity in the sensorimotor
cortex and the formation of new neural connections between different parts of the
brain. Positive changes are especially noticeable in children with mental retardation,
where art therapy acts as a powerful catalyst for compensation and development
processes.

In children with attention deficit hyperactivity disorder (ADHD), art therapy
methods demonstrate a pronounced normalizing effect, manifested in a decrease in
hyperactivity, improved concentration and increased behavioral control.
Neuroimaging studies show that these changes correlate with increased functional
connections between the prefrontal cortex and basal ganglia, key structures involved
in regulating motor activity and cognitive processes. Notably, the effects of art
therapy in this category of patients persist for a long time after the end of the course
of treatment, indicating persistent neuroplastic changes.

In working with children with autism spectrum disorders, art therapy
demonstrates unique opportunities for developing empathy, social skills, and
emotional expression. Functional MRI data show that after a course of art therapy,
such patients experience a significant increase in the activity of mirror neurons,
specialized brain cells that play a key role in the processes of imitation,
understanding the intentions of others, and the formation of social behavior. These
changes are accompanied by improved non-verbal communication and the ability to
joint attention, which is of fundamental importance for the social adaptation of
children with autism. Long-term longitudinal studies convincingly demonstrate that
children who regularly engage in various forms of art therapy show significantly

better academic achievements compared to control groups. These differences are
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especially noticeable in areas such as creative thinking, problem solving, and verbal
abilities. The neurobiological explanation for this phenomenon is associated with
increased cognitive flexibility — the ability to switch between different thinking
strategies, which is ensured by increased plasticity of the prefrontal cortex. In
addition, art therapy practices contribute to the improvement of working memory
and information processing speed, which is directly related to the success of
educational activities. Thus, art therapy is a powerful tool for stimulating
neuroplastic processes in childhood, exerting a complex positive effect on both
cognitive development and the emotional-personal sphere. The uniqueness of this
method lies in its naturalness for the child's psyche, the absence of side effects and
the ability to harmoniously integrate into the educational process, which makes it a
promising direction in modern neuropedagogy.

The impact of art therapy on neuroplasticity in adults

In the adult population, art therapy is widely used in neurorehabilitation
programs for patients who have suffered strokes, traumatic brain injuries, and
neurosurgeries. Clinical studies show that systematic creative activities significantly
accelerate the process of restoring motor functions, speech abilities, and cognitive
skills in this category of patients. The neurophysiological mechanisms of this effect
are associated with the activation of vicarious (substitute) learning processes, when
undamaged areas of the brain take over the functions of the affected areas, as well
as with the stimulation of neurogenesis in the subventricular zone and hippocampus.
Particularly effective in this regard are methods of music therapy and rhythmic
stimulation, which help synchronize the work of the surviving neural ensembles.

In patients with depressive disorders of varying severity, art therapy
demonstrates a pronounced antidepressant effect, which is confirmed by both
clinical observations and objective neuroimaging data. Magnetic resonance imaging

shows that a course of art therapy leads to an increase in the volume of gray matter
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in the hippocampus, a structure that suffers especially in long-term depressive states.
These morphological changes correlate with improved mood indicators, decreased
anxiety levels, and normalization of circadian rhythms. Biochemical studies explain
this effect by a complex effect on the neuroendocrine system: a decrease in the level
of cortisol (the stress hormone) and an increase in the concentration of serotonin,
dopamine, and endorphins, neurotransmitters responsible for a positive emotional
background. In gerontological practice, art therapy has proven itself to be an
effective means of preventing and correcting age-related cognitive impairment.
Systematic creative activities in older people help slow down the processes of natural
cognitive decline, which is confirmed by both psychometric tests and diffusion
tensor imaging data, showing an increase in the density and integrity of the white
matter of the brain. A particularly pronounced effect is observed in relation to
episodic memory and executive functions, which is associated with the activation of
the prefrontal cortex and medial temporal structures. It is noteworthy that group
forms of art therapy additionally stimulate the social activity of older people, which
in itself is an important factor in maintaining cognitive health.

The use of art therapeutic methods in the treatment of chronic pain syndrome
of various origins deserves special attention. Neuroimaging studies demonstrate that
creative practices help reduce the activity of pain centers in the brain, including the
anterior cingulate cortex and insular lobe. This effect is explained by complex
mechanisms of cognitive attention switching, activation of the endogenous opioid
system and changes in central sensitization processes. Clinically, this is manifested
in a decrease in the intensity of pain, a decrease in the need for analgesics and an
improvement in the quality of life of patients. This area is of particular interest for
modern pain medicine, as it opens up new possibilities for non-drug treatment of
chronic pain syndromes. Thus, art therapy in adulthood is a powerful tool for

maintaining and restoring neuroplasticity, providing a complex positive effect on
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cognitive functions, emotional state and overall quality of life. This method acquires
particular value in the context of age-related changes and neurological disorders,
where pharmacological approaches often have limited effectiveness and side effects.
Prospects for the development of this area are associated with the development of
individualized art therapy programs that take into account the specifics of disorders
and personal characteristics of patients.

Comparative analysis of effectiveness in children and adults

A comparative analysis of the impact of art therapy on neuroplastic processes
in different age groups reveals both common patterns and significant differences.
The child's brain, which is in a state of active development, demonstrates faster and
more pronounced changes under the influence of art therapy interventions, which is
manifested in the accelerated formation of cognitive functions and social skills. This
feature is explained by the high density of synaptic connections, an intensive
myelination process and increased sensitivity to neurotrophic factors in childhood.
Unlike adults, even short-term art therapy courses in children can lead to significant
and sustainable changes in the organization of neural networks, which opens up
unique opportunities for the correction of various developmental disorders.

In adult patients, the effects of art therapy appear more slowly, but this method
demonstrates high efficiency in compensating for age-related changes and the
consequences of neurological damage. While in children the main emphasis is on
stimulating development processes, in adults art therapy is aimed to a greater extent
at activating compensatory mechanisms and reorganizing existing neural networks.
Particularly valuable is the ability of art therapy methods to overcome the rigidity of
neural processes characteristic of the adult brain, which is of fundamental
importance for rehabilitation after strokes and traumatic brain injuries. It should be
noted that in adult patients, a longer course of interventions is required to achieve

sustainable results compared to children's groups. Analysis of the effectiveness of
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various forms of art therapy reveals significant age differences in susceptibility to
certain methods. Children's psyche demonstrates the greatest responsiveness to
visual forms of creativity (drawing, modeling), which is explained by the active
development of visual-spatial functions during this period. Adult patients, on the
contrary, often show better results with combined approaches combining several
modalities (for example, fine art with musical accompaniment or movement). These
differences must be taken into account when developing age-specific art therapy
programs adapted to the cognitive capabilities and needs of each group.

An 1mportant aspect of comparative analysis is the temporal dynamics of
therapeutic changes. As longitudinal studies show, in children, the positive effects
of art therapy can persist for many months after the end of the course, which
indicates profound changes in the organization of neural networks. In adult patients,
especially in the elderly, maintaining the achieved results often requires continued
sessions in a supportive mode. This difference reflects the fundamental age-related
features of neuroplasticity: if in childhood the brain actively forms new connections,
then in adulthood the main emphasis shifts to maintaining and reorganizing existing
neural ensembles.

Thus, despite the universality of the art therapy approach, its application
requires careful consideration of the age-related features of neuroplasticity. Optimal
results are achieved by developing differentiated programs that take into account the
specifics of the brain organization and psychological needs of each age group. A
promising direction seems to be the creation of integrated programs that combine art
therapy methods with other types of cognitive stimulation, which can potentiate

positive effects in both children and adult patients.
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Graph 2: Comparative Activation of Brain Zones During Different
Types of Art Therapy According to fMRI Data
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Conclusion. The conducted analysis of modern scientific data convincingly
demonstrates that art therapy is an effective method of stimulating neuroplastic
processes both in childhood and adulthood. Numerous studies confirm its ability to
cause significant structural and functional changes in the brain, manifested in the
improvement of cognitive functions, emotional regulation and overall quality of life.
Art therapy methods are of particular value in the context of neurorehabilitation,
where they allow activating natural mechanisms of compensation and recovery after
various injuries to the central nervous system. The uniqueness of this approach lies
in its complex impact on various levels of the nervous system organization - from
molecular processes to complex neural network interactions.

Promising areas of further research in this area include several key aspects. Of
particular interest is the study of the long-term effects of art therapy using modern
neuroimaging methods, which allow tracking the dynamics of changes at the
structural and functional levels. An important task is to develop objective criteria for
assessing the effectiveness of art therapy interventions based on a combination of

psychometric, neurophysiological and biochemical indicators. The direction

International Scientific Journal “Internauka’ https://doi.org/10.25313/2520-2057-2022-11




International Scientific Journal “Internauka’ https.//doi.org/10.25313/2520-2057-2022-9

associated with the creation of personalized art therapy programs that take into
account not only age characteristics, but also the individual profile of cognitive
functions, the emotional sphere and the specifics of neurological disorders in
individual patients has significant potential.

Particular attention should be paid to the study of the possibilities of combined
methods combining art therapy with other types of cognitive training and
neurotechnologies. The first pilot studies show that the combination of traditional
art therapy practices with biofeedback methods, virtual reality or non-invasive brain
stimulation can potentiate positive effects and accelerate the process of
neurorehabilitation. Another promising direction is the study of the influence of
various types of art on specific neuroplastic processes, which will allow creating
more targeted and effective intervention programs.

Art therapy has significant potential in the field of prevention and correction
of neurodegenerative changes, which is especially important in the context of global
population aging. Future research should be aimed at developing scientifically based
programs for art therapy prevention of cognitive decline, taking into account modern
concepts of neuroplasticity mechanisms in old age. It is equally important to study
the possibilities of integrating art therapy methods into educational systems, which
can help optimize the cognitive development of children and adolescents. Thus, art
therapy occupies an important place in modern neurorehabilitation and cognitive
development, offering unique, scientifically based approaches to stimulating
neuroplastic processes. Further development of this area requires interdisciplinary
cooperation of specialists in the field of neuroscience, psychology, art and medicine,
which will reveal the full potential of creative practices for maintaining and restoring

brain health throughout a person's life.
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