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Abstract: Music has a powerful influence on neurophysiological processes in the human 

brain. Research has shown that music can influence various aspects of cognitive, emotional, and 

physiological activity, including memory, attention, perception, and even stress responses. This 

article examines the mechanisms by which music affects the brain, its role in improving cognitive 

function, and its therapeutic applications in neurorehabilitation and psychotherapy. Through a 

neurophysiological lens, various musical genres and their effects on different areas of the brain, 

such as the auditory cortex, limbic system, and frontal lobes, are analyzed. Modern neuroimaging 

technologies that allow for a better understanding of how music affects the brain and the 

neurochemical processes that accompany this process are also discussed.  
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Introduction. Music has always played a significant role in human life, influencing not only 

emotions and perceptions but also the physical state of the body. In recent decades, numerous 

studies have been conducted at the intersection of neuroscience and psychology, demonstrating 

how music influences neurophysiological processes in the brain. Research shows that music can 

influence the human brain in a variety of ways: from altering cognitive processes to using music 

as a therapeutic tool. Using new neuroimaging technologies, such as functional magnetic 

resonance imaging (fMRI), scientists have been able to study in detail how different types of 

music activate specific areas of the brain. These studies have opened new horizons in 

neurophysiology and psychotherapy. 

The purpose of this paper is to examine how music alters brain activity, the 

neurophysiological processes that accompany this effect, and to explore the possible therapeutic 

effects of music. 

Chapter 1: Music as a Neurophysiological Stimulus 

1.1 The Effect of Music on the Auditory Cortex 

The auditory cortex is responsible for processing sound signals. Music, as a complex 

auditory stimulus, activates various areas of the auditory cortex, enabling the perception and 

interpretation of musical elements such as pitch, rhythm, and timbre. Research shows that the 

areas of the auditory cortex responsible for distinguishing between sounds become more active 

when listening to music. 

1.2 Emotional Response to Music 

Music has a profound effect on human emotions. It can evoke a wide range of emotions: 

from joy to sadness, from excitement to calm. The emotional perception of music is associated 

with activity in the brain’s limbic system, particularly the amygdala and hippocampus. These areas 

are responsible for processing emotions and memory. For example, studies have shown that 
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listening to music that evokes positive emotions promotes the activation of neurotransmitters 

such as dopamine, which in turn contributes to an improved mood. 

1.3 The Role of Music in Cognitive Processes 

Furthermore, music influences cognitive functions such as memory, attention, and learning. 

The impact of music on memory is studied using tests that assess information retention under 

various conditions. For example, listening to music has been shown to improve performance on 

tests of short-term and long-term memory. Chapter 2: Neurophysiology and Music Therapy 

2.1 Music Therapy as a Method of Neurorehabilitation 

Music therapy is used to treat various neurological diseases, such as Alzheimer’s disease, 

stroke, depression, and stress. Music stimulates the restoration of neural connections and helps 

improve brain function. This is especially important for patients with motor and cognitive 

impairments, as music can have a direct impact on the brain’s neuroplasticity. 

2.2 Music and Stress 

One of the most studied effects of music is its ability to reduce stress. Listening to music, 

especially calm and melodic music, reduces levels of cortisol, the stress hormone. This occurs 

due to the activation of the parasympathetic nervous system, which leads to a state of relaxation 

and reduced anxiety. 

2.3 Music in the Treatment of Depression and Anxiety Disorders 

Research shows that music has a positive effect on people with depression and anxiety 

disorders. Music helps relieve tension, improves mood, and can even reduce depression. This is 

due to its ability to stimulate the production of neurotransmitters such as serotonin and 

dopamine, which play a key role in mood regulation. 

Chapter 3: Music Neuroimaging: How Music’s Effect on the Brain Is Studied 

3.1 Neuroimaging Technologies 

Modern neuroimaging techniques, such as functional magnetic resonance imaging (fMRI) 

and electroencephalography (EEG), allow scientists to study brain activity in real time. These 

methods have become an important tool in neuroscience and musicology, as they allow us to 

observe which areas of the brain are activated when listening to music. For example, fMRI has 

been used to show that listening to music activates both the auditory cortex and areas associated 

with emotion, memory, and movement. 3.2 Effects of Different Music Genres on the Brain 

Different musical genres have different effects on the brain. For example, classical music 

can stimulate cognitive processes such as attention and memory, while music with a fast rhythm 

(such as rock or pop) can stimulate adrenaline production and increase energy levels. Also, pieces 

of music with a high content of harmony and melody can activate the brain’s pleasure centers. 

Chapter 4: Music and Neuroplasticity 

4.1 What is Neuroplasticity? 

Neuroplasticity is the brain’s ability to change its structure and function in response to new 

stimuli. Music, as a stimulus, can significantly influence this process, improving the brain’s ability 

to adapt to change. Research shows that regularly listening to or performing music can help 

improve connections between neurons, which is especially important for people with motor or 

cognitive impairments. 

4.2 The Impact of Music on Brain Development in Children 
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Children’s brains are particularly receptive to learning and stimulation. Research shows that 

learning to play musical instruments or even simply listening to music promotes memory, 

attention, and cognitive development in children. Music can also improve neuroplasticity, 

accelerating learning and memorization. 

Chapter 5: Practical Applications of Music in Psychotherapy and Medicine 

5.1 Music as a Psychotherapist’s Tool 

Many psychotherapists use music in their practices to create a relaxing atmosphere, which 

helps improve the patient’s emotional state. Music therapy includes techniques such as active 

listening, improvisation, and music creation, which help patients cope with internal conflicts, 

express emotions, and restore psychological balance. 

5.2 Music in the Treatment of Neurological Diseases 

Music is actively used in the treatment of diseases such as stroke, dementia, and Parkinson’s 

disease. It helps improve neuroplasticity, restore motor functions, and promote the normalization 

of cognitive and emotional processes. Conclusion 

Music has enormous potential to alter brain activity and utilize this effect in various areas 

of life - from therapy to improving cognitive and emotional functioning. Music’s impact on the 

brain is significant, and neurophysiology helps us understand the mechanisms behind these 

effects. Modern technologies, such as neuroimaging, are opening up new horizons in studying 

the interactions between music and the brain, offering unique opportunities to treat various 

diseases and improve quality of life. 

This article structure provides an idea of how a 20-page article on the topic "How Music 

Changes Brain Activity" might be constructed. Each section can include details, research 

examples, scientific citations, and practical recommendations for further use in neuropsychology 

and music therapy. If you need more detail in each section or assistance with further 

development, please let me know! 
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