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Abstract. Attention Deficit Hyperactivity Disorder (ADHD) is a common neurodevelopmental disorder in
children, mainly manifested by inattention, hyperactivity and impulsivity. In recent years, music therapy has
gradually become an important research direction of adjunctive intervention for ADHD due to its potential
effects on attention regulation, executive function and emotional support. This paper adopts the literature
review method to sort out relevant studies on ADHD and music therapy, and analyzes the theoretical basis,
possible mechanisms and research progress of music therapy in the intervention of children with ADHD.
Meanwhile, combined with the development of digital therapeutics and mobile health, this paper further
discusses the main types, functional characteristics and practical limitations of digital music intervention tools.
On this basis, referring to commonly used digital health application evaluation frameworks such as MARS,
ENLIGHT and the APA App Evaluation Model, this paper preliminarily proposes evaluation dimensions for
digital music intervention tools targeting ADHD. Studies show that music therapy has certain application
potential in improving attention regulation, executive function and emotional support of children with ADHD.
However, existing studies still have limitations such as limited sample sizes, large differences in intervention
forms and insufficient clinical evidence. Relevant digital products also have shortcomings in individualized
design, evidence base, safety and child data protection. In the future, it is still necessary to combine real-user
studies and clinical evaluations to further verify the actual effects and applicable boundaries of digital music
intervention.

Keywords: attention deficit hyperactivity disorder, music therapy, digital music intervention, child
intervention, application evaluation

1. Introduction

1.1. Research background

In recent years, the identification and intervention of neurodevelopmental problems in children and
adolescents have gradually received extensive attention in the fields of medicine, psychology and education.
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Attention Deficit Hyperactivity Disorder (ADHD) is one of the common neurodevelopmental disorders in
children and adolescents. Its core symptoms mainly include inattention, hyperactivity and impulsivity, which
may further affect individuals' academic performance, interpersonal communication, as well as family and
social functions [1, 2]. From the perspective of public health and educational support, ADHD is not only a
clinical diagnosis issue, but also a practical topic involving child development, family burden and school
support systems. The clinical practice guideline issued by the American Academy of Pediatrics clearly points
out that the assessment and treatment of ADHD require collaboration among families, schools and clinical
systems.

In the context of mainland China, ADHD also has high research and intervention value. A systematic
review and meta-analysis targeting Chinese children and adolescents showed that the combined prevalence of
ADHD among children and adolescents in China is approximately 6.26% [3]. A more recent national survey
further suggests that ADHD and its comorbidities have epidemiological significance worthy of attention
among school-age children aged 6 to 16 in China [4]. These studies indicate that ADHD is not a marginal
problem in mainland China, but a psychological and behavioral health issue for children and adolescents on a
considerable scale [3, 4].

According to data from the Hong Kong region of China, the demand for ADHD-related services is also
noteworthy. The Reference Framework for Preventive Care for Children in Primary Care Settings issued by
the Health Bureau of the Hong Kong SAR Government, citing local child health survey data, points out that
the reported prevalence of ADHD among children aged 2 to 14 in Hong Kong, China is 0.7% [5]. Meanwhile,
a document from the Legislative Council of the Hong Kong Special Administrative Region of China, citing
statistics from the Hospital Authority for 2022/23, states that approximately 21,300 ADHD patients received
treatment in the public hospital psychiatric system that year, of whom about 17,500 were children [6].
Although epidemiological calibers and medical service calibers cannot be directly equated, these data reflect
from different aspects that there is a sustained demand for identification, referral and intervention of ADHD in
the Hong Kong region of China [5, 6].

Currently, intervention approaches for ADHD have formed a comprehensive model dominated by
pharmacotherapy, behavioral intervention and psychosocial support. Authoritative guidelines point out that
intervention plans usually need to be comprehensively evaluated and individualized based on age stage,
symptom severity, comorbidity, as well as family and school environments [1, 7]. Although existing
interventions have clear value in improving core symptoms, they still have certain limitations in terms of long-
term adherence, cross-context implementation and continuous support. Therefore, exploring adjunctive
intervention methods with higher acceptability, participation and scenario adaptability has become an
important extension direction for the comprehensive management of ADHD [7].

2. Definition of core concepts and theoretical basis

2.1. Attention Deficit Hyperactivity Disorder (ADHD)

Attention Deficit Hyperactivity Disorder (ADHD) is a common neurodevelopmental disorder, mainly
manifested by inattention, hyperactivity and impulsive behaviors that are inconsistent with the individual's age
and developmental level. These symptoms usually persist and can significantly affect an individual's learning,
daily life, interpersonal communication and social functioning. ADHD usually onsets in childhood and is one
of the common psychological and behavioral problems in children and adolescents. Some symptoms can
continue into adolescence and even adulthood [1, 8].
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In terms of clinical manifestations, the core symptoms of ADHD mainly include two aspects: inattention,
and hyperactivity-impulsivity. Among them, inattention is mainly manifested as difficulty in maintaining
attention for a long time, easy distraction, carelessness in doing things, weak organizational skills, frequent
forgetfulness, and difficulty in completing tasks that require sustained mental effort. Hyperactivity-impulsivity
is mainly manifested as excessive activity, difficulty in staying quiet, excessive talking, difficulty in waiting,
frequent interruption of others, and impulsive behavioral responses. Individuals may differ in symptom
manifestations, so ADHD often presents with different clinical patterns in actual diagnosis [8].

Overall, ADHD is not simply "naughtiness" or "poor attention", but a disorder with a neurodevelopmental
basis. Existing studies have shown that ADHD is related to abnormalities in brain structure, brain function and
neurotransmitter systems. Its impact is not only reflected in attention control and behavior management, but
also often involves multiple levels such as executive function, emotion regulation and social adaptation [2,
10]. Therefore, the understanding of ADHD should not only stay in the explicit behavioral manifestations, but
also be comprehensively recognized combined with its developmental, persistent and functional impairment
characteristics [2, 8, 10]. Table 1 sorts out the main presentation types of ADHD [8, 9].

Table 1. Presentation types of ADHD

ADHD . . L
. . Diagnostic Criteria Core Features Summary
Classification
Difficulty maintaining attention, easy
Predominantly ) distraction, carelessness, weak Difficulties in attention
) Predominantly L . .
Inattentive . . organizational skills, forgetfulness, control and executive
. Inattentive Presentation o . . .
Presentation procrastination, difficulty completing function
tasks requiring sustained mental effort
Predominantly  Meets both sets of Inability to sit still, excessive

. o . . . . Obvious overt
Hyperactive-  criteria for inattention ~movement, talkativeness, difficulty . .

. o o ) ] behaviors, easier to be
Impulsive and hyperactivity- waiting, frequent interruption of ) .
. . . . . . identified
Presentation  impulsivity others, impulsive actions

Meets both sets of . . .
. Lo . . Both difficulty in attention .
Combined criteria for inattention . . . The most typical and
. . maintenance and obvious hyperactive- o .
Presentation  and hyperactivity- . . . easily identifiable type
impulsive behaviors

impulsivity

2.2. Definition of art therapy

Art therapy refers to a type of intervention method that uses art forms such as painting, music, dance and
drama to help individuals express emotions, regulate psychology and improve functions in a professional
supportive relationship. According to the definition of the American Art Therapy Association, art therapy is a
professional mental health service that combines the creative process of art, psychological knowledge and
therapeutic relationships, and can be used to support the mental health and well-being of individuals, families
and groups [11]. Therefore, art therapy is not simply art activities or interest cultivation, but professional
intervention carried out under certain goals.

Existing studies have pointed out that art activities often not only have aesthetic value, but also may have
positive impacts on health and well-being through mechanisms such as sensory participation, emotional
arousal, cognitive stimulation and social interaction [12]; for the professional development history of modern
art therapy, see Robb [13], Gussak and Rosal [14]. This means that the role of art therapy is not limited to
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"relaxing the mood", but may play a comprehensive role in emotional support, cognitive promotion and social
adaptation.

For children, art therapy has favorable applicability. As children are not yet fully mature in verbal
expression and emotion recognition, interventions relying solely on conversation often have limitations. Art
media, however, can help children express their feelings, participate in activities and build interactive
relationships in a more intuitive and vivid way. For this reason, art therapy has received increasing attention in
children's psychological support and adjunctive intervention.

Among different forms of art therapy, music therapy is particularly suitable for intervention needs of
children due to its characteristics of rhythm, structure, repetitiveness and interactivity. Compared with other art
media, music can not only attract children's participation with low language burden, but also provide support
for attention regulation, behavior control and emotional expression through rhythmic cues, emotional arousal
and activity organization. For children with ADHD, these characteristics make music therapy of high research
value in adjunctive intervention. Therefore, on the basis of clarifying the basic connotation of art therapy, it is
necessary to further explain the concept, characteristics and intervention methods of music therapy.

2.3. Definition of music therapy

Music therapy is an important branch of art therapy. It refers to a systematic intervention method that uses
music and related activities to promote improvements in individuals' cognition, emotion, behavior, social
interaction and physical function under clear guidance of goals [15]. Different from simply "listening to music
for relaxation" in daily life, music therapy emphasizes the role of music in professional relationships and
intervention processes, and has clear goal orientation, process design and evaluation requirements.

In terms of connotation, music therapy not only focuses on music itself, but also attaches importance to
individuals' participation in music experience and the interactive relationship developed between them and the
therapist. Bruscia [15] pointed out that music therapy is a systematic intervention process, in which therapists
use music experience and the relationship developed therefrom as the driving force for change to help
individuals achieve health goals. This definition indicates that the core of music therapy is not just "using
music", but transforming music into a medium with intervention significance under professional support.

In terms of implementation methods, music therapy can usually be divided into two categories: receptive
and active. Receptive music therapy mainly includes methods such as listening to music, music relaxation and
guided imagery, focusing on helping individuals stabilize their emotions, regulate arousal levels or maintain
attention states through music experience. Active music therapy includes forms such as singing, rhythm
imitation, musical instrument playing, improvisation and movement scoring, with more emphasis on
individuals' participation, expression and interaction in activities [15]. For children, active music activities
tend to improve participation, while receptive activities have certain advantages in creating a stable and
supportive experience environment.

The importance attached to music therapy in children's adjunctive intervention is closely related to the
unique attributes of music itself. First of all, music is rhythmic and structural, which can provide clear external
cues for activity organization and attention maintenance. Secondly, music has strong emotional arousal and
expressive functions, which help individuals identify, experience and regulate emotions. Thirdly, music
activities are often accompanied by feedback, imitation, turn-taking and cooperation, which gives it unique
advantages in promoting interaction, enhancing sense of participation and maintaining motivation. For these
reasons, music therapy has gradually gained more attention in the fields of child development support, special
education and psychological-behavioral intervention.
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For children with ADHD, the value of music therapy is particularly reflected in its possible help for
attention regulation, executive function support, behavior organization and emotion regulation. Since children
with ADHD generally have problems such as difficulty in maintaining attention, insufficient impulse control
and high activity levels, the rhythmic cues, repetitive structures and interactive feedback contained in music
may provide a more attractive and acceptable adjunctive intervention method for them. Therefore, music
therapy is not an ordinary activity divorced from the characteristics of ADHD symptoms, but a potential
support path corresponding to the core difficulties of ADHD.

Music therapy is a systematic intervention process, in which therapists use music experience and the
relationship developed through music experience as the driving force for change to help clients promote
health.

Kenneth Bruscia defined music therapy as a systematic intervention process, in which therapists use music
experience and the relationship developed therefrom as the driving force for change to help clients improve
their health. This operational definition is not a single statement, but a causal system composed of six closely
linked core dimensions [15].

First, the systematic process emphasizes that therapy must be goal-oriented, organized and standardized,
rather than random or accidental experience. It includes three key stages: assessment, treatment and
evaluation, reflecting the scientific and procedural nature of clinical work.

Second, music therapy is an intervention with therapeutic purposes, meaning that therapy must be directed
to solve existing conditions to trigger change. Intervention must meet three criteria: the client has a need for
external help, the intervention has a clear purpose, and it must be implemented in the context of the therapist-
client relationship.

Third, music therapy must have the role of a therapist, that is, the therapist related to the client as
mentioned in the second point. Here, two basic models are distinguished: "music as therapy" where music
plays a leading role, and "music in therapy" where the therapist plays a leading role.

Fourth, music therapy is oriented to clients with health needs, and its treatment targets are people with
health, developmental, psychological, behavioral or social adaptation needs.

Fifth, music therapy also takes promoting health as the ultimate therapeutic goal. It adopts a holistic
perspective, holding that it includes both "disease warning" of eliminating diseases and "health promotion" of
enhancing personal potential, aiming to realize the overall harmony between individuals and their social,
cultural and environmental backgrounds.

Finally, the use of music experience is the unique hallmark of therapy. Its themes include four basic
methods: improvisation, re-creation (performance/singing), composition and reception. In therapy, music is
not only an object, but also a multi-dimensional experience involving people, processes, products and
environments, with the core of creating meaning and beauty. Relationship dynamics are the key to change.

Through relational music, clients will develop capacities at the levels of introspection, inner musicality,
interpersonal interaction, inter-musicality and socio-culture. These relational dimensions correspond to music
experience, similar to the dynamic model in a chemical reaction system, and jointly drive positive health-
related changes. They constitute the theoretical cornerstone of music therapy as an independent discipline,
distinguishing it from daily music activities or single auxiliary rehabilitation means [15].
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3. Neural mechanisms of music intervention for ADHD

3.1. Effects of music on the attentional system

Among individuals diagnosed with ADHD, there is a significant association between musical experience and
enhanced cognitive performance in both musicians and non-musicians. People with music learning experience
score significantly higher in the Digit Symbol Coding Test and the Symbol Search Test, both of which are
designed to assess visuospatial processing speed, working memory and attention [16]. These tests together
constitute the Processing Speed Index, one of the four main indices of the Wechsler Adult Intelligence Scale
(WAIS), and a key component of intelligence. This index particularly reflects an individual's ability to process
simple or routine visual information quickly and efficiently. Impairments in perceptual speed, psychomotor
speed and incidental learning are common in children, adolescents and adults diagnosed with ADHD. The
results of this study indicate that music experience has a positive effect on individuals' perceptual processing
speed.

Previous research results have shown that early access to instrumental skill learning and long-term piano or
guitar training are significantly associated with improvements in various cognitive functions in adults
diagnosed with ADHD. This association is reflected in a range of cognitive abilities from basic to more
complex skills, including sustained attention, visuospatial processing, processing speed, writing movement
speed, detail discrimination, working memory, auditory recall, reaction inhibition and cognitive flexibility
(shifting ability). A large part of these skills belong to the category of executive function, which affects quality
of life in multiple domains [16].

The complex switching task is designed to assess higher-level aspects of executive function. It requires a
great deal of cognitive and attentional load, demanding rapid alternation between two mental sets or rules to
facilitate rapid and accurate response generation. In the study, the musician group outperformed the non-
musician group, with significantly lower error rates indicating that music experience enhances the advanced
cognitive function of rule switching. Importantly, although musicians had longer reaction times, they exhibited
lower reaction time variability. Reaction time variability is considered an indicator reflecting key
characteristics of the etiology of ADHD [17, 18]. These results suggest that music has a positive effect on
cognitive and motor details, which provides a theoretical basis for subsequent music intervention.

3.2. Effects of music on executive functions

A notable feature of neurocognitive deficits in patients with ADHD is the impairment of executive function
control, which is a general term covering inhibitory control, working memory and cognitive flexibility [19].
Compared with normally developing peers, patients with ADHD usually perform worse on executive function
tasks [20, 21]. The Cognitive-Energetic Model [22] and the Dual Pathway Model [23] are relatively
mainstream academic viewpoints, both of which emphasize the role of executive function deficits in ADHD
symptoms. Therefore, improvements in brain regions related to executive function will also alleviate ADHD
symptoms. Music intervention, through rhythm-based tasks and auditory stimulation, activates brain regions
involved in executive function (such as the prefrontal cortex), and has the potential to enhance executive
function, thereby alleviating ADHD symptoms [24].

Several studies have shown that music intervention can improve executive function in patients with
ADHD, especially inhibitory control. For example, listening to filtered Mozart music and relaxing Turkish
hymns can improve inhibitory control in adolescents with ADHD [25]; participation in structured and
improvisational activities can significantly improve inhibitory control and ADHD symptoms in adolescents
[26]; gamified rhythm training has improved inhibitory control in children with ADHD [27].
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Overall, these studies provide preliminary evidence for the impact of music intervention on executive
function in ADHD.

3.3. Effects of music on emotion regulation and the reward system

Difficulty in emotion management is also a characteristic of patients with ADHD [28, 29]. Emotion is mainly
composed of affect and mood: affect refers to transient and intense psychological reactions triggered by
specific people or things; mood is a diffuse state that lasts for a long time without clear direction. For patients
with ADHD, both types of emotional states are highly prone to functional regulatory disorders. This lifelong
emotion dysregulation is the key root cause of their impaired psychosocial functioning [30]. Patients with
ADHD are prone to mood disorders, such as disruptive mood dysregulation disorder [28] and bipolar disorder
[29]. Pharmacotherapy still has unsatisfactory effects in addressing emotion dysregulation in patients with
ADHD [31], so other intervention measures are urgently needed to solve emotional problems.

Benefiting from the evolution of modern music therapy, behavioral studies have confirmed the regulatory
effect of music on emotional states, and music therapy has thus become a new type of intervention with great
potential in the future — that is, it can help alleviate the dilemma of emotion dysregulation in the ADHD
population. From the perspective of neurobiochemistry, music intervention may fine-tune human time
perception by affecting the dopamine system in the brain. As a signal conveying reward prediction error,
dopamine can regulate the neural circuit responsible for time processing [32]. At the same time, music often
integrates recurring melodies and sudden rhythmic changes. These characteristics can effectively stimulate the
brain to secrete dopamine, thereby calming and improving the emotions of patients with ADHD [33].

4. Development and current status of digital music

4.1. Development background of digital intervention

In 2020, EndeavorRx became the first prescription Digital Therapeutic (DTx) specifically for children with
ADHD approved by the U.S. Food and Drug Administration (FDA) [34], which uses video game experiences
to enhance attention in such children. Subsequently, in June 2023, the International Organization for
Standardization (ISO) released ISO/TR 11147 [35], officially defining "digital therapeutics" as evidence-based,
software-driven interventions for the prevention, management or treatment of medical conditions or diseases.
This standardization by ISO helps the industry reach a global consensus on the scope and implementation of
digital therapeutics.

In mental illnesses including ADHD, another strategy that holds promise for improving treatment
adherence involves technology-based interventions. Mobile health (mHealth), relying on terminals such as
smartphones, provides strong support for patient education, daily monitoring and adherence management by
optimizing communication channels between patients and medical institutions as well as experts. In addition,
this solution facilitates systematic tracking of treatment initiation, maintenance and clinical efficacy. Basic
digital reminder functions such as taking medicine on time, attending appointments and refilling prescriptions
have been proven to be practical and efficient means to improve patients' treatment adherence [36, 37].

4.2. Main types of digital music intervention apps

Digital music intervention is not a completely unified concept, meaning the definition of "APP" here is

broader. Relevant studies appear in the forms of mobile music app, web app-based music, iPad-based music
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therapy, technology-based music therapy tools, biofeedback music intervention, Al-assisted music therapy
tools, etc. [38-47].

Therefore, this paper defines digital music intervention apps as "music intervention tools delivered via
digital devices or digital platforms". According to their technical carriers and intervention mechanisms, they
are classified into seven categories: general music playback, music therapy assistance, web-based/online
intervention, tablet/iPad-based tools, rhythm training, biofeedback, and Al/generative music intervention.

4.3. Functional features of music therapy apps

Nowadays, the functions of digital music intervention tools are no longer limited to simple music playback,
but are accelerating towards personalization, interactivity and digitalization. First of all, the most basic
function of digital music therapy tools is to help users relieve stress and guide attention through music
playback, interest matching and customized content [38, 39]. Second are interactive music activities. In
intervention, some music therapy apps or digital tools introduce simple tasks such as rhythm practice and
auditory-motor coordination. Such functions require users to stay sensitive to rhythmic beats and concentrate
to respond in a timely manner, which is also related to attention control and executive function training [40,
43].

In addition to traditional "listening to music", some digital music intervention systems also integrate
bioelectrical signal feedback, neurofeedback and artificial intelligence technology. For example, music content
is dynamically adjusted according to users' real-time biological information (EEG/heart rate/respiration). The
application of Al technology further facilitates user state recognition and personalized music recommendation
[45], realizing the transformation of music therapy intervention from rigid fixed audio to more personalized
forms [46, 47].

5. Evaluation criteria for digital music apps in ADHD treatment

5.1. Evaluation dimension design and app illustration

The evaluation framework is constructed by integrating commonly used tools including the Mobile App
Rating Scale (MARS) for health apps, ENLIGHT for mobile and web-based eHealth interventions, the APA
App Evaluation Model for mental health apps, and existing ADHD-specific app evaluation criteria [48, 49].

On this basis, several new evaluation dimensions are added. The final scale covers five dimensions: app
accessibility and basic usability, music intervention characteristics, matching degree with ADHD symptoms,
therapeutic potential and behavior change support, and safety and privacy.

Only a case analysis and recommendation is provided here. [Brain.fm](Brain.fm) is the closest to a
professional music intervention tool for ADHD, and most aligns with its advertised ADHD-related functions.
The software has a dedicated mode for ADHD, enhances dopamine stimulation by allowing users to select
preferred music genres, and performs exceptionally well in focus function, greatly reducing attention

distraction and fatigue caused by regular or uninteresting music.

5.2. Correspondence between evaluation dimensions and ADHD subtypes

For the dimension of matching degree with ADHD symptoms, the scale is designed targeting the specific
difficulties and intervention directions of three ADHD subtypes. For the predominantly inattentive type,
evaluation focuses on whether the app provides attention training, task segmentation (Pomodoro Technique),

rhythm prompts, and a concise Ul design that reduces interference. For the predominantly hyperactive-
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impulsive type, evaluation focuses on whether the app includes rhythmic movement, body control activities,
impulse control training and timely feedback. For the combined type, evaluation focuses on whether the app
simultaneously covers attention regulation, behavior control, emotion regulation and executive function
enhancement.

In addition, dimensions are designed for common difficulties across ADHD populations: for executive
function deficits, the app should support planning, reminders, progress tracking and goal management; for
emotion regulation difficulties, the app should include relaxation music modules, breathing rhythm
adjustment, emotion logging and soothing sounds; for sleep or anxiety problems, the app should provide sleep
music and relaxation training, and maintain low sensory stimulation.

5.3. Evaluation scale

Table 2. Evaluation scale

Evaluation Dimension Specific Evaluation Content
Engagement
Functionality
App Accessibility and Basic Usability Aesthetics

Information quality
Subjective quality
Richness of music type
Rhythm activities
Characteristics of Music Therapy Intervention Active music participation
Availability of personalized music
Availability of auditory-motor integration
Predominantly inattentive type
Predominantly hyperactive-impulsive type
Matching Degree with ADHD Symptoms Executive function module
Emotional regulation module
Sleep/relaxation module
Goal setting
Feedback mechanism
Therapeutic Potential and Behavior Change Support Progress tracking
Reminder function
Design for sustained use
Privacy policy
Safety and Privacy Child data protection

Clinical evidence

Based on the MARS five-point scoring method, this study divides each evaluation index into five grades:
excellent, good, acceptable, poor and insufficient (see Table 2), to improve the consistency and operability of
cross-app comparison. Scores for each item are determined based on actual usage experience and functional
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performance. A higher score indicates a higher degree of conformity of the app in the corresponding

evaluation dimension.

6. Discussion and personal reflection

6.1. Discussion

Although offline music therapy has been developed for decades, it has been slow to gain public recognition
due to limited understanding of the neural mechanisms behind behavioral changes during intervention. With
the involvement of neuroscience, music therapy has gradually entered public view and become a potential
adjunctive intervention option. In recent years, ADHD has raised public awareness of cranial nerve health.
Along with common problems such as difficulty falling asleep, decreased emotional and attentional control,
and frequent procrastination, music as a basic intervention method has been widely adopted, making "music
affects attention" a widely recognized concept. Music software has emerged accordingly, but also brings many
new problems.

For example, with a large number of non-personalized audio options, free choice itself becomes a behavior
that increases cognitive load, which is particularly unfriendly to people with ADHD. Abundant choices will
make users prioritize trying new content over focusing on completing tasks. In addition, some music may
make users feel tired and sleepy while soothing emotions, and many users confuse sleep-aid music with
attention-enhancing music. Most current software only focuses on relaxation effects rather than targeted
intervention, which instead increases resistance to learning.

Regarding task tracking and positive feedback, mandatory countdown and rigid task naming can also cause
certain pressure. On the contrary, positive timing can reduce such pressure. With progress tracking and timely
feedback mechanisms, optional or default positive timing can better encourage users to complete focused
sessions and maintain task continuity.

6.2. Limitations and personal reflection

At the initial stage, the understanding of music therapy stayed at the intuitive level of "listening to music can
relax and improve attention". In the process of literature review and theoretical sorting, the authors gradually
realized that authentic music therapy is not simply playing music, but a systematic method with clear goals,
standardized assessment, structured intervention process and professional therapeutic relationship. Especially
when analyzing ADHD-related attention deficits, executive function difficulties, emotion regulation problems
and reward mechanisms, the authors found a strong connection between music intervention and neuroscience,
and further recognized the importance of interdisciplinary research.

When evaluating digital music apps, the authors found a gap between the functional claims of commercial
software and their actual intervention value. Although many apps emphasize functions such as focus,
relaxation or sleep support, they are not necessarily designed for the core symptoms of children with ADHD,
nor do they have sufficient clinical evidence. Therefore, evaluation should not only focus on interface design
and user experience, but also make comprehensive judgments combined with safety and scientific evidence.

This study still has shortcomings: the evaluation dimensions are not comprehensive enough, the sample
selection of apps is limited, and there is a lack of data support from real children with ADHD. Future research
can combine behavioral experiments to further verify the actual effects of digital music intervention on
attention, executive function and emotion regulation of children with ADHD.
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7. Conclusion

This study sorts out the theoretical basis, neural mechanisms and digital product application status of music
therapy in the intervention of children with ADHD.

As a common neurodevelopmental disorder, ADHD has a considerable scale of unmet identification and
intervention needs in both mainland China and the Hong Kong region of China. The traditional comprehensive
intervention model faces certain limitations in terms of long-term sustainability and cross-scenario
implementation.

This paper demonstrates the intervention effects of art therapy and music therapy on ADHD from both
theoretical and neural mechanism perspectives. Music therapy is not a random recreational activity. From the
perspective of neural mechanisms, long-term instrumental training and rhythm training can activate brain
regions such as the prefrontal cortex, thereby improving executive function in patients with ADHD.
Meanwhile, such training can enhance sustained attention and improve inhibitory control. Melodic and
rhythmic changes in music can also promote dopamine release, thus regulating emotional control and
alleviating emotion dysregulation.

Against the background of the development of digital therapeutics and mobile health, many apps on the
market claim to affect attention or even improve ADHD symptoms. Referring to mature evaluation scales such
as MARS, ENLIGHT and APA, this study constructs a comprehensive evaluation framework covering
multiple dimensions including music intervention characteristics and ADHD symptom matching degree.

In general, this paper combines neural mechanism theory with digital product evaluation, explores the
construction and improvement of a specialized evaluation scale, and enriches research on the digital
application direction of music therapy for ADHD.
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