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Abstract—Psychological stress plays a major role in the 

development of emotional disorders, cardiovascular diseases, and 

cognitive decline. With growing interest in non-pharmacological 

interventions, music and sound-based therapies have gained increasing 

scientific attention. This Comprehensive review examines various 

auditory interventions—including music therapy, music medicine, 

binaural beats, and AI-generated sound—in managing and reducing 

psychological stress. 

The review compiles and analyzes findings from randomized 

controlled trials (RCTs), meta-analyses, and neuroimaging studies to 

provide a comprehensive understanding of their effectiveness. It also 

explores the underlying mechanisms through which sound influences 

stress regulation, such as hormonal balance, emotional processing, and 

neural entrainment. Recent technological innovations, particularly in 

AI-driven sound personalization, are also discussed for their potential 

to enhance therapeutic outcomes. 

A comparative table of key studies is presented to summarize 

methodological differences, intervention types, and measured 

outcomes. The paper concludes with practical recommendations for 

future research, emphasizing the need for standardized protocols, 

diverse population studies, and integration of psychometric and 

biochemical assessments. 
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I. INTRODUCTION 

  Psychological stress is a significant issue of community 

health and concern of millions of people all over the world. 

Stress occurs when environmental demands surpass the ability 

of an individual to cope with them, resulting in physiological 

and psychological adaptation by use of the hypothalamic-

pituitary-adrenal (HPA) axis and the sympathetic nervous 

system [1]. 

Stress activates the hypothalamic-pituitary-adrenal (HPA) 

axis, leading to the release of corticotropin-releasing hormone 

(CRH), adrenocorticotropic hormone (ACTH), and ultimately 

cortisol from the adrenal cortex. 

Long-term exposure to stress has been linked to many health 

complications such as depression, cardiovascular disease, poor 

immune system, and cognitive impairment [2]. As a result, 
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research into non-pharmacological interventions that 

complement conventional medical treatments has been 

increasing. 

Music interventions such as structured music therapy, 

passive music listening, and technologically mediated sound 

stimulation have shown significant potential in reducing stress 

and promoting psychological well-being [3]. 

Modern research has suggested that music has the capacity 

to mediate the stress responses in various ways, which include: 

the autonomic nervous system, activation of neural reward 

processes, and the regulation of stress-induced hormones. The 

clinical research studies indicate that heart rate, blood pressure, 

and cortisol levels decrease after listening to relaxing music [4]. 

In addition to conventional methods of music therapy, the 

possibilities to implement personalized interventions to manage 

stress are widening due to the emergence of new technologies 

including binaural beats and artificial intelligence (AI) 

soundscapes. These technologies enable real time modification 

of musical stimuli depending on physiological responses and 

this may result in improved therapeutic outcomes. Advances in 

artificial intelligence have enabled the development of adaptive 

music generation systems capable of creating personalized 

soundscapes using machine-learning algorithms [5]. 

This review is the synthesis of the materials available on the 

topic of music and sound-based stress-reduction interventions. 

The study will give a detailed insight into the role of auditory 

stimulation in stress management and the mental state by 

studying physiological, neurological and psychological 

processes and the empirical results of the clinical trials. 

 

Physiology of Stress – HPA Axis 

The Hypothalamic-Pituitary-Adrenal (HPA) axis plays a 

central role in stress response. 

 

1. Stress stimulus activates hypothalamus → releases CRH 

(Corticotropin-Releasing Hormone). 

 

2. CRH stimulates pituitary gland → releases ACTH 

(Adrenocorticotropic Hormone). 
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3. ACTH acts on adrenal cortex → releases cortisol (primary 

stress hormone). 

 

Prolonged activation leads to hormonal imbalance and 

systemic dysfunction [1].

II. TYPES OF MUSIC AND SOUND INTERVENTIONS 

TABLE I 

 MAJOR TYPES OF MUSIC INTERVENTIONS 

 
Type of Music 

Intervention 

Description Mechanism / How it Works Key Outcomes Reference 

Active Music 

Therapy 

Participants actively engage in singing, 

playing instruments, under the guidance of a 

trained therapist. 

Activates the auditory, motor, and 

emotional parts of the brain, which 

enhances neural connectivity and 

neuroplasticity. 

Improved emotional 

expression, reduced anxiety, 

better socialization. 

[6] 

Receptive Music 

Therapy (Music 

Listening) 

The receptive type involves the music-

listening in a therapeutic environment, to 

achieve relaxation and emotional stability 

through help of carefully selected music. 

Acts upon the autonomic nervous 

system and decreases cortisol levels, 

which is beneficial to control 

responses to stress. 

Tension elimination, 

emotional enhancement, 

stress relief. 

[4] 

Music Medicine Recorded music is used in medical settings 

such as hospitals during or before clinical 

procedures. 

Music is a non-pharmacological 

analgesic since it decreases the 

activity of sympathetic nervous 

system. 

Less pain, less anxiety, 

higher levels of patient 

comfort. 

[7] 

Guided Imagery 

and Music (GIM) 

Integrates a combination of music listening 

with guided imagery or visualization with the 

aid of a therapist. 

Causes activation of emotional 

memory network and prompts 

psychological interrogation and 

introspection. 

Psychological understanding, 

trauma treatment assistance, 

and emotional breakdown. 

[8] 

Neurologic Music 

Therapy (NMT) 

Neurologic Music Therapy (NMT) involves 

the utilization of rhythm and musical patterns 

to treat neurological rehabilitation. 

Auditory stimulation of rhythm assists 

in the timing of the motor movements 

and enhances neural timing. 

Better motor skills, speech 

recovery and rehab. 

[9] 

AI-Generated 

Personalized 

Music 

Music made by machine-learning algorithms, 

which can change musical style to suit the 

preferences of users. 

Adaptive music modulates the tempo, 

rhythm or melody to control 

emotional and physiological 

conditions. 

Individualized stress 

management and mental 

health. 

[5] 

 

TABLE II 

MAJOR TYPES OF SOUND-BASED INTERVENTIONS 

 

 

Type of Sound 

Intervention 

Description Mechanism / How it Works Key Outcomes Reference 

Binaural Beats Two slightly different sound frequencies are 

presented separately to each ear, producing 

a perceived third beat frequency in the 

brain. 

The neural oscillations are synchronized 

with the frequency difference between 

the sounds by brainwave entrainment. 

Better concentration, rest, 

and states of meditation. 

[10] 

Vibroacoustic 

Therapy 

Low sound vibrations are used to treat the 

body through special beds, chairs or 

speakers positioned next to the body. 

Mechanoreceptors and neuromuscular 

pathways are stimulated by vibrations, 

and it enhances physical relaxation. 

Reduction of pain, 

relaxation of the muscles, 

enhancement of motor 

strength. 

[11] 

Sound Healing / 

Sound Bath 

Sound Healing involves the use of resonant 

instruments, like Tibetan singing bowls, 

gongs and tuning forks to produce 

vibrations in harmonic sound. 

Sound resonance can act on the 

brainwave pattern and stimulate the work 

of the parasympathetic nervous system. 

Deep relaxation, reduced 

stress, and improved 

emotional stability. 

[12] 

Nature Sound 

Therapy 

Exposure to natural sounds such as rainfall, 

ocean waves, or birdsong. 

Natural sounds stimulate physiological 

relaxation processes. 

Mood-improvement, mental 

relaxation, and restoration of 

cognition. 

[13] 

3rd BANGKOK International Conference on Music, Music therapy & Complementary/Alternative Medicine (MMTCAM-26) March 23-25, 2026 Bangkok (Thailand) 

https://doi.org/10.17758/EARES25.ED0326124 12



 

 

 

III.RESEARCH GAPS AND FUTURE DIRECTIONS 

 

Despite growing evidence supporting music-based 

interventions, several research gaps remain. 

1. Lack of standardized protocols for music therapy 

interventions 

2. Limited longitudinal studies examining long-term 

outcomes 

3. Insufficient investigation of cultural and gender 

differences 

4. Limited integration of biochemical and psychometric 

measures 

5. Exploration of Technology-Driven Interventions 

6. Interdisciplinary Research Approaches 

IV.CONCLUSION 

Music therapy, music listening, binaural beats and 

vibroacoustic stimulation have also shown positive effects on 

mood, anxiety and relaxation. The mechanisms involved in 

these effects are the autonomic nervous system, the regulation 

of stress-related hormones and also the brain reward systems. 

Music-based therapies could play an important role as an 

adjuvant approach to mental health care and preventive 

medicine with further research and enhanced methodology. The 

technological innovations, such as music generation algorithms 

powered by AI solutions and individualized soundscapes, 

highlight the future potential of auditory interventions for 

improving psychological health and well-being.  

ACKNOWLEDGMENT 

The authors sincerely thank Galgotias University, Greater 

Noida, for providing research facilities and academic assistance 

essential to this work. Special appreciation is extended to Dr. 

Richa Choudhary, Dr. Anuradha Singh, and Professor Dinesh 

C. Sharma for their guidance, valuable insights, and continued 

encouragement. 

REFERENCES   

[1]   B. Chu, “Physiology of stress reaction,” in StatPearls. Treasure Island, FL, 

USA: StatPearls Publishing, 2024. 

[2]  T. Iqbal, A. Elahi, W. Wijns, and A. Shahzad, “Cortisol detection methods 

for stress monitoring in connected health,” Health Science Reports, vol. 6, 

no. 3, e1203, 2023. 

[3]  M. L. Chanda and D. J. Levitin, “The neurochemistry of music,” Trends in 

Cognitive Sciences, vol. 17, no. 4, pp. 179–193, 2013. 

[4]  M. V. Thoma, R. La Marca, R. Brönnimann, L. Finkel, U. Ehlert, and U. 

M. Nater, “The effect of music on the human stress response,” PLoS ONE, 

vol. 8, no. 8, e70156, 2013. 

     https://doi.org/10.1002/nop2.781 

[5]   D. Herremans, C.-H. Chuan, and E. Chew, “Functional taxonomy of music 

generation systems,” ACM Computing Surveys, vol. 50, no. 5, pp. 1–30, 

2017. 

       https://doi.org/10.32350/jitc.102.06 

[6]   J. Bradt, C. Dileo, and M. Shim, “Music for stress and anxiety reduction 

in coronary heart disease patients,” Cochrane Database of Systematic 

Reviews, no. 12, CD006577, 2013. 

 https://doi.org/10.1007/s10943-018-0585-3 

[7] J. Hole, M. Hirsch, E. Ball, and C. Meads, “Music as an aid for postoperative 

recovery in adults: A systematic review and meta-analysis,” The Lancet, 

vol. 386, no. 10004, pp. 1659–1671, 2015. 

[8]  H. L. Bonny, Music Consciousness: The Evolution of Guided Imagery and 

Music. Gilsum, NH, USA: Barcelona Publishers, 2002. 

  https://doi.org/10.59467/PJ.2024.15.7 

[9]  M. H. Thaut and V. Hoemberg, Handbook of Neurologic Music Therapy. 

Oxford, U.K.: Oxford University Press, 2014. 

[10] C. Beauchene, N. Abaid, R. Moran, R. Diana, and A. Leonessa, “The effect 

of binaural beats on cognitive performance and mood,” Psychological 

Research, vol. 81, pp. 1124–1135, 2017. 

[11] O. Skille and T. Wigram, “The effects of vibroacoustic therapy on clinical 

conditions,” Music Therapy Perspectives, vol. 13, no. 1, pp. 12–18, 1995. 

[12] T. L. Goldsby, M. E. Goldsby, M. McWalters, and P. J. Mills, “Effects of 

singing bowl sound meditation on mood and well-being,” Journal of 

Evidence-Based Integrative Medicine, vol. 22, no. 3, pp. 401–406, 2017. 

[13] J. J. Alvarsson, S. Wiens, and M. E. Nilsson, “Stress recovery during 

exposure to nature sound and environmental noise,” International Journal 

of Environmental Research and Public Health, vol. 7, no. 3, pp. 1036–

1046, 2010. 

 
 

 

 

 

3rd BANGKOK International Conference on Music, Music therapy & Complementary/Alternative Medicine (MMTCAM-26) March 23-25, 2026 Bangkok (Thailand) 

https://doi.org/10.17758/EARES25.ED0326124 13

https://doi.org/10.1002/nop2.781
https://doi.org/10.1002/nop2.781
https://doi.org/10.1002/nop2.781
https://doi.org/10.1002/nop2.781
https://doi.org/10.32350/jitc.102.06
https://doi.org/10.32350/jitc.102.06
https://doi.org/10.32350/jitc.102.06
https://doi.org/10.1007/s10943-018-0585-3
https://doi.org/10.1007/s10943-018-0585-3
https://doi.org/10.1007/s10943-018-0585-3
https://doi.org/10.59467/PJ.2024.15.7
https://doi.org/10.59467/PJ.2024.15.7



