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Abstract: Music therapy, as an ancient and continually evolving therapeutic approach, has demonstrated unique effects 
and extensive potential applications in the field of rehabilitation medicine. This paper first explores the physiological 
and psychological impacts of music and theoretical models of its therapeutic mechanisms. It further details the specific 
applications of music therapy in neurological rehabilitation, motor function recovery, psychological and emotional 
adjustment, and chronic disease and pain management. The article also investigates the prospects of integrating music 
therapy with modern technologies such as virtual reality and artificial intelligence and emphasizes the importance of 
interdisciplinary collaboration and policy support in advancing this field. Through comprehensive analysis, the paper 
identifies future development directions and research needs for music therapy in rehabilitation medicine.
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1. Introduction
Music therapy, as a non-pharmacological treatment method, utilizes the unique properties of music to regulate 
and improve the psychological and physiological states of individuals. With the diversification of rehabilitation 
medicine needs, music therapy has gradually become an indispensable part of the field due to its high safety, 
minimal side effects, and broad acceptance among patients. This paper aims to clarify the status and role of 
music therapy in rehabilitation medicine through an in-depth analysis of its theoretical and practical applications 
and to explore its potential and future directions for development.

2. The theoretical foundation of music therapy
2.1. Physiological and psychological effects of music
Music, through its unique rhythm, melody, and harmonic effects, exerts a wide range of influences on both 
physiological and psychological levels in humans. Its therapeutic efficacy mainly derives from the direct 
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stimulation of the brain’s nervous system by music. Studies indicate that music activates multiple regions of the 
brain, including the cerebral cortex, particularly those involved in emotion regulation, memory formation, and 
motor coordination.

Physiologically, music can regulate heart rate and respiratory rhythm, promoting harmonious functioning 
of the cardiovascular and respiratory systems. The rhythmic elements of music can synchronize with the body’s 
physiological rhythms; for example, slow and regular music can help lower heart rate and alleviate anxiety 
induced by accelerated heartbeat. Moreover, music can influence the endocrine system, regulating hormone 
levels, especially those directly related to stress and emotional states, such as cortisol and endorphins, thereby 
helping the body relax, alleviate pain, and reduce overall stress levels.

Psychologically, the tonality, melody, and rhythm of music can stimulate positive emotions, enhance mood 
states, and increase psychological resilience. It provides individuals with a non-verbal means of expression, 
aiding emotional release and balance. Additionally, music therapy is used as a tool to enhance self-awareness 
and self-expression, especially during the management and recovery from chronic illnesses, where music can 
become an effective means of emotional regulation and psychological support [1].

2.2. Theoretical models and frameworks
The theoretical foundation of music therapy is elaborated through various models, with the most central 
and widely recognized being the biopsychosocial model. This model comprehensively considers the 
multidimensional factors of health, emphasizing the interaction between biological, psychological, and social 
factors in health development. Music therapy utilizes these three dimensions to exert its unique therapeutic 
effects, providing comprehensive treatment and rehabilitation support for patients.

From a biological perspective, music directly acts on the central nervous system, particularly the brain, 
promoting neuroplasticity—changes in the connections between brain neurons. This change helps improve 
cognitive functions, repair neurological damage, and enhance overall nervous system function. The rhythm and 
melody of music can activate multiple areas of the brain, including those responsible for processing memory, 
emotions, and motor skills, thereby promoting brain health and functional recovery.

In the psychological dimension, music therapy offers significant psychological support by regulating 
emotions and reducing anxiety and stress. Music’s ability to evoke positive emotions and alleviate psychological 
stress makes it an effective tool for addressing emotional disorders such as depression and anxiety. Through 
music, patients can express emotions that are difficult to articulate with words, achieving emotional release and 
psychological balance.

On the social level, music therapy strengthens social connections and support through shared musical 
experiences. This shared experience not only enhances the relationship between patients and therapists but 
also helps patients build mutually supportive social networks within groups. This is particularly important for 
improving patients’ social participation and enhancing their social functions.

2.3. Music selection and therapeutic application
In the practical application of music therapy, selecting appropriate music is crucial because the therapeutic 
effect of music highly depends on its alignment with the specific needs, cultural background, and personal 
preferences of the patient. Music therapists must carefully consider the type, style, structure, harmony, rhythm, 
and melody of the music to ensure these elements effectively support the therapeutic goals.

Firstly, music therapists choose music according to the specific objectives of the therapy. For patients 
needing to enhance their mental state or improve their mood, therapists might select lively and cheerful music 
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that can evoke positive emotional responses and increase the patient’s vitality. Conversely, for patients requiring 
relaxation and anxiety reduction, slow and gentle music is more suitable, as it can help patients relax and reduce 
psychological stress.

Additionally, music therapists must consider the cultural background and musical preferences of the 
patient. Different cultural backgrounds and personal experiences influence how patients perceive and respond 
to music. Effective music therapy should respect the patient’s personal choices and use music styles that are 
familiar and preferred by the patient, thereby promoting emotional resonance and therapeutic engagement [2].

The therapeutic applications of music are extensive, covering areas from neurological rehabilitation to 
motor function recovery, and emotional and cognitive rehabilitation. In neurological rehabilitation, music 
therapy can improve patients’ language abilities and motor skills by stimulating coordinated work in different 
brain areas. In motor function recovery, rhythmically strong music can be used in conjunction with physical 
therapy to enhance patients’ gait and coordination. In emotional and cognitive rehabilitation, music therapy 
provides a non-verbal communication method that helps patients express emotions that are difficult to verbalize, 
achieving emotional release and psychological balance.

3. Application of music therapy in rehabilitation medicine
3.1. Applications in neurological rehabilitation
Music therapy has been proven to have significant therapeutic effects in the field of neurological rehabilitation, 
playing a crucial role in the recovery process of patients with stroke and brain injuries. Music not only activates 
extensive areas of the brain, particularly those critical for motor and language functions, but also promotes the 
reconstruction of neural connections and the restoration of functions.

Structured music therapies, such as Rhythmic Auditory Stimulation (RAS), utilize the rhythmic properties 
of music to improve motor coordination and gait. This method provides stable rhythms as external timing cues 
to help patients adjust and synchronize their movement patterns, effectively promoting motor function recovery. 
In clinical practice, the use of RAS can significantly increase walking speed and stride length while reducing 
the energy expenditure of walking.

Moreover, the application of music therapy in language rehabilitation is also noteworthy. For patients with 
impaired language functions, music therapy, especially through singing and rhythmic exercises, can effectively 
aid in the recovery of language expression and comprehension. Music and language share similar processing 
mechanisms in the brain, enabling music therapy to activate language-related neural networks and promote 
language function recovery. For example, Melodic Intonation Therapy (MIT) combines melody and rhythm to 
enhance language output in patients with non-fluent aphasia.

3.2. Motor function rehabilitation
Music therapy plays a vital role in motor function rehabilitation, particularly by enhancing the effectiveness of 
motor training through its rhythmic and patterned characteristics. The rhythmic nature of music is crucial for 
adjusting and synchronizing patients’ movement rhythms, especially during critical rehabilitation stages such as 
gait training and muscle strength recovery.

Music not only enhances the physical effects of motor training but also significantly boosts patients’ 
psychological motivation and engagement. The emotional stimulation and sensory pleasure brought by music 
can alleviate the fatigue or boredom that patients may experience during prolonged training, making the 
rehabilitation process more enjoyable and appealing. This emotional support is key to improving patients’ 
adherence to treatment plans and maintaining a positive attitude towards rehabilitation.
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Furthermore, music therapy provides a multi-sensory stimulation environment that promotes the 
development of neuroplasticity, which is particularly important for motor function recovery. By combining 
music and physical training, the patient’s nervous system can be stimulated and strengthened on multiple levels, 
accelerating the recovery process.

3.3. Psychological and emotional rehabilitation
Music therapy plays a crucial role in psychological and emotional rehabilitation, primarily by leveraging its 
rhythmic and patterned characteristics to support and enhance the effectiveness of emotional and cognitive 
training. The rhythmic properties of music are particularly effective in adjusting and optimizing the therapeutic 
process, providing an external rhythmic reference that helps improve emotional regulation and cognitive 
function [3].

In practice, the beat of the music is often synchronized with the patient’s emotional activities, such as 
relaxation exercises or other therapeutic activities. By matching the musical beat to the patient’s emotional 
rhythm, music therapy can help stabilize emotional states, enhance the consistency of emotional regulation, and 
improve overall therapeutic efficacy and safety. For example, for patients with anxiety, a steady and guiding 
musical beat can significantly reduce anxiety levels and improve emotional stability.

Additionally, music plays an indispensable role in enhancing patients’ motivation and participation in 
emotional and cognitive training. Music can evoke positive emotions and increase the enjoyment of therapy, 
which is particularly important for long-term rehabilitation processes. By selecting music that resonates with 
the patient’s preferences and emotional states, therapists can significantly increase patient engagement and 
the continuity of therapeutic activities. This emotional enhancement helps patients overcome the frustrations 
and fatigue that may be encountered during the rehabilitation process, maintaining a long-term commitment to 
therapy plans.

Moreover, music therapy can support the recovery of emotional and cognitive functions by creating a 
multi-sensory stimulation environment. This environment impacts not only hearing but also visual and tactile 
senses, providing patients with a comprehensive sensory experience. This integrated sensory stimulation helps 
enhance neuroplasticity, which is crucial in the rehabilitation process, especially when relearning emotional 
regulation and cognitive skills is required.

3.4. Chronic disease and pain management
In chronic disease and pain management, music therapy has become an important adjunctive treatment, 
significantly improving patients’ quality of life by providing psychological comfort and physiological pain 
relief. Music therapy works through various mechanisms to effectively manage chronic pain and enhance 
patients’ overall well-being.

Firstly, music can effectively divert patients’ attention, reducing their subjective perception of pain. This 
distraction effect extends beyond the melody and rhythm of the music; its complex structure unconsciously 
captivates patients’ minds, allowing them to temporarily detach from the sensation of pain. For example, 
therapists may choose music with complex harmonies and rich layers to enhance this effect, effectively 
diverting patients’ focus from chronic pain [4].

Secondly, the melody and harmony of music can elicit positive emotional responses, which is crucial for 
alleviating the psychological burden of long-term illness. When patients listen to pleasant music, the brain 
releases more dopamine and endorphins, neurotransmitters that significantly improve mood, reduce depression 
and anxiety, and indirectly influence pain perception.
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Additionally, music therapy can enhance patients’ self-management abilities. By actively participating 
in music activities such as singing, playing instruments, or composing, patients can take a more proactive 
role in managing their conditions. This involvement not only boosts patients’ self-efficacy but also provides 
a non-pharmacological strategy for pain management, allowing patients to confidently handle the challenges 
associated with chronic diseases.

4. Future development and prospects of music therapy in rehabilitation medicine
4.1. Integration of innovative technologies
With the rapid advancement of technology, the field of music therapy is actively exploring the integration of 
innovative technologies to expand therapeutic potential, enhance efficiency, and improve patient experiences. 
The incorporation of technologies such as virtual reality (VR), augmented reality (AR), and artificial 
intelligence (AI) offers new therapeutic dimensions and methods for music therapy.

Firstly, the application of virtual reality technology in music therapy creates the possibility of immersive 
therapeutic environments. Through VR, therapists can create simulated musical scenes, such as virtual concerts 
or relaxing natural environments, specifically designed to meet therapeutic needs. This immersive experience 
allows patients to fully engage both visually and aurally, significantly enhancing the appeal and participation in 
therapy, thereby improving its effectiveness.

Furthermore, augmented reality technology adds interactivity and real-time feedback to music therapy by 
overlaying virtual information onto the user’s real-world environment. For example, during rhythmic training, 
AR can display real-time synchronization of music beats with the patient’s movements, helping patients to more 
accurately adjust their movement rhythms.

In terms of artificial intelligence, AI technology can analyze patient responses and musical preferences 
through algorithms, automatically customizing and adjusting music playlists to maximize the therapeutic effect 
of music. AI’s data-driven approach not only optimizes the music selection process but also makes treatment 
plans more personalized and precise, meeting the specific needs of different patients [5].

The integration of these technologies not only enhances the accuracy and efficiency of music therapy 
but also greatly increases its acceptability and accessibility. As these technologies continue to develop and 
improve, it is anticipated that music therapy will play an increasingly important role in the field of rehabilitation 
medicine, bringing hope and change to more patients.

4.2. Potential for interdisciplinary collaboration
The future development of music therapy relies not only on advances within the therapy itself but also 
significantly on collaboration with other medical and rehabilitation disciplines. This interdisciplinary 
collaboration model provides the foundation for forming more comprehensive and integrated treatment 
strategies, thereby significantly improving the effectiveness and depth of treatment plans. By collaborating with 
psychologists, neuroscientists, physical therapists, and occupational therapists, music therapists can participate 
in multifaceted therapeutic activities, achieving complementary expertise and resource sharing.

For instance, in neurological rehabilitation, the integration of music therapy with neuroscience is 
particularly important. Music therapists can work with neuroscientists to explore the specific impacts of music 
on brain neuroplasticity, leading to in-depth insights into how music promotes the reconstruction of neural 
connections and functional recovery. Research can focus on how music activates specific brain regions and how 
these activities relate to neurological recovery and cognitive function improvement.

In motor function recovery, collaboration between music therapists and physical therapists can develop 
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new therapeutic protocols, such as physical therapy exercises combined with musical rhythms. This not only 
increases the enjoyment of therapy but also helps patients improve motor synchronization and coordination 
through the rhythm of music. Additionally, incorporating musical elements can effectively enhance patient 
engagement and motivation, which is crucial for the long-term rehabilitation process.

Moreover, music therapists can collaborate with psychologists to develop treatment programs for 
emotional and mental health disorders. The potential of music therapy in regulating emotions and reducing 
anxiety and depression can be combined with psychological treatment methods to provide patients with more 
comprehensive psychological support.

In summary, interdisciplinary collaboration can expand the application scope and depth of music therapy 
and enhance the scientific and effectiveness of overall treatment. Through such collaboration, patients can 
receive more comprehensive and in-depth therapeutic experiences, and experts from various professional 
fields can work together to provide the most optimized rehabilitation plans. In the future, this interdisciplinary 
collaboration model is expected to become an important trend in the development of rehabilitation medicine [6].

4.3. Education and policy development
On the educational front, it is essential to increase investment in professional education for music therapy. This 
includes offering more courses related to music therapy in medical schools and rehabilitation colleges, covering 
all aspects from basic theory to clinical application and interdisciplinary collaboration models. Additionally, 
offering more graduate-level courses and professional training can cultivate music therapists with advanced 
professional skills. Through such educational models, the next generation of music therapists can be well-
equipped with the necessary knowledge and skills to address various challenges in rehabilitation medicine.

On the policy level, the government and relevant health institutions should formulate and implement a 
series of supportive policies to promote research and practice in music therapy. These policies could include 
providing startup funding to support innovative music therapy projects, funding scientific research on the effects 
of music therapy, and promoting the application of music therapy within national or regional public health 
systems. For instance, music therapy services could be introduced in hospitals and community rehabilitation 
centers as part of standard rehabilitation procedures.

Furthermore, the government should consider incorporating professional standards and quality control 
guidelines for music therapy into policy-making to ensure service quality and protect patient safety. Through 
these comprehensive measures, the professional status and public recognition of music therapy will be 
significantly enhanced, allowing it to play a larger role in the field of rehabilitation medicine.

5. Conclusion
Music therapy has demonstrated significant therapeutic potential and promising application prospects in 
rehabilitation medicine. Through a comprehensive analysis of the theoretical foundation, clinical applications, 
and future developments of music therapy, this study confirms its effectiveness in promoting neurological 
rehabilitation, enhancing motor function, improving psychological states, and managing chronic pain. In 
the future, music therapy should strengthen its integration with modern technology, utilizing virtual reality 
and artificial intelligence to improve treatment precision and personalization. Additionally, the deepening of 
interdisciplinary collaboration and the promotion of professional education will provide a broader space and a 
more solid foundation for the development of music therapy. With more empirical research and policy support, 
music therapy is expected to play a greater role in the field of rehabilitation medicine, bringing more benefits to 
patients.
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