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Abstract 

In contemporary society, adolescent mental health issues such as depression and anxiety are on the rise, pos-

ing a significant global public health challenge. Traditional interventions predominantly focus on medical treat-

ment or psychological counseling while overlooking the positive role of physical exercise. Integrative Medicine 

and Sports (IM&S), an innovative paradigm, emphasizes combining physical education with medical knowledge 

to promote adolescent mental health through structured exercise programs and psychological education. This study 

adopts an IM&S perspective to investigate the impact of physical education on adolescent mental health, develop 

optimal intervention models, and validate their effectiveness through empirical research, thereby providing scien-

tific evidence for adolescent health promotion. 
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INTRODUCION 

In recent years, adolescent mental health has 

emerged as a major global public health challenge with 

growing diversity. On one hand, physical health issues 

such as rising obesity rates and the increasing preva-

lence of chronic diseases among younger populations 

have drawn widespread attention in China. On the other 

hand, mental health disorders including depression and 

anxiety have seen significant increases, posing a global 

crisis. As the future of the nation and the hope of the 

people, adolescents 'physical and mental well-being di-

rectly impacts the country's long-term development and 

the nation's prosperity. Therefore, comprehensively im-

proving adolescent health standards is not only a core 

component of the Healthy China strategy in the new era 

but also an urgent requirement to achieve the "Healthy 

China 2030" goals. 

According to the WHO's "2023 Report on Adoles-

cent Health", over 360 million adolescents aged 10-19 

worldwide face threats from obesity or chronic meta-

bolic diseases, while depression detection rates have 

risen by 37% compared to a decade ago. In China, the 

prevalence of anxiety disorders among adolescents has 

reached 7.8% (as reported in the "National Mental 

Health Development Report"). This "dual-track crisis" 

stems not only from social changes like academic pres-

sure and digital media addiction but also exposes the 

fragmentation of existing health intervention sys-

tems——. The medical system prioritizes pathological 

treatment, while the education system focuses on phys-

ical fitness standards, lacking coordination in resource 

allocation, theoretical frameworks, and implementation 

approaches[1]. As strategic resources for national de-

velopment, adolescents' physical and mental health di-

rectly impacts human capital quality and sustainable 

social development capabilities. Therefore, building an 

integrated health promotion system has become a core 

task in implementing the "Healthy China 2030" plan, 

with its urgency further reinforced by the deployment 

of "strengthening youth sports programs" in the report 

of the 20th National Congress of the Communist Party 

of China. 

As an innovative paradigm in health governance, 

Integrative Medicine and Sports emphasizes the inte-

gration of physical education with medical knowledge 

to jointly promote physical and mental well-being 

through structured exercise (such as aerobic training 

and psychological skill education). This concept not 

only aligns with the health strategy of "shifting disease 

prevention from 'treating existing illnesses' to 'prevent-

ing potential ones'," but also embodies a new approach 

to comprehensive life-cycle health management. Cur-

rently, this integration has achieved significant results 

in mass sports programs, forming a relatively mature 

theoretical system and diverse practical models, be-

coming a crucial initiative under China's Healthy Na-

tion Strategy. However, traditional interventions for ad-

olescents often focus on medical treatment or psycho-

logical counseling while neglecting the positive role of 

physical exercise, resulting in notable shortcomings in 

mental health promotion measures. From the perspec-

tive of Integrative Medicine and Sports, this study aims 

to explore the impact of physical education on adoles-

cent mental health, develop optimal intervention mod-

els, and validate their effectiveness through empirical 

research. By analyzing existing issues in adolescent 

sports health promotion (such as lack of mental health 

interventions and insufficient resource integration), this 

research proposes targeted solutions to provide scien-

tific evidence and feasible references for improving ad-

olescent physical and mental health levels. This will 

promote interdisciplinary integration between medicine 

and sports, enrich the theory of Integrative Medicine 

and Sports, and support the comprehensive implemen-

tation of China's Healthy Nation Strategy. 

 

research on the influence of "body-medical in-

tegration" on adolescent mental health 

As an innovative paradigm for health promotion, 

the integration of physical, medical, and mental health 
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is rooted in profound understanding of life's holistic na-

ture. This concept transcends traditional disciplinary 

barriers between medicine and physical education, ad-

vocating for coordinated development of physical and 

mental well-being through the organic combination of 

exercise interventions and health management. Philo-

sophically, it resonates with the wisdom of "harmoniz-

ing form and spirit" from traditional Chinese health 

preservation culture, as emphasized in the <Huangdi 

Neijing> (Yellow Emperor's Inner Canon): "When the 

spirit remains inwardly guarded, where does disease 

come from?" It also aligns with the Western philosophy 

of mind-body unity. This interdisciplinary integration 

is not merely a technical addition but a fundamental re-

structuring based on the complexity of life systems—

— Human health status always exists in dynamic equi-

librium among physiological functions, psychological 

activities, and social environments. Any intervention 

focusing on a single dimension cannot achieve lasting 

benefits[2]. 

The evolution of modern health sciences has es-

tablished a robust theoretical foundation for integrating 

physical and medical approaches. Health ecology the-

ory posits that individual health results from the com-

bined effects of genetic predisposition, behavioral 

choices, and environmental support. Adolescent mental 

health issues often manifest as multifaceted interplay: 

academic stress may trigger anxiety, which in turn 

causes sleep disturbances and weakens immune func-

tion, creating a vicious cycle. Traditional mental health 

interventions predominantly focus on counseling or 

medication, yet overlook sports as a crucial regulatory 

factor. In reality, physical education curricula enhance 

multiple dimensions of health through structured phys-

ical activities: improving cardiovascular function and 

hormonal balance physiologically; alleviating stress 

and boosting self-efficacy psychologically; and foster-

ing peer interaction and social belongingness socially. 

This synergistic effect of multidimensional interven-

tions constitutes the core advantage of integrated phys-

ical-health approaches over single-discipline interven-

tions. 

The behavior modification theory further eluci-

dates the internal mechanisms through which physical 

education curricula promote mental health. Social cog-

nitive theory emphasizes that individuals develop self-

confidence by mastering specific experiences[3]. When 

teenagers successfully defend in basketball games or 

break personal records during swimming training, these 

tangible physical achievements transform into psycho-

logical conviction of "I can do it," significantly enhanc-

ing resilience against setbacks. Self-determination the-

ory reveals the crucial role of sports environment de-

sign: when physical education curricula meet students' 

needs for autonomy (such as elective sports), compe-

tence (like progressive skill training), and belonging 

(team collaboration tasks), intrinsic motivation is fully 

stimulated. For instance, a middle school designed 

football classes as group cooperative challenge games. 

As students overcome technical hurdles, they not only 

improve physical fitness but also build emotional con-

nections through mutual support, resulting in a 32% re-

duction in depression incidence compared to traditional 

teaching methods. 

The interaction between environment and behav-

ior is systematically explained in ecosystem theory[4]. 

This framework examines adolescent development 

across three tiers: micro (family, classroom), meso 

(school, community), and macro (cultural policies). 

The innovation of physical education curriculum from 

the perspective of body-medicine integration optimizes 

developmental pathways by restructuring micro-sys-

tem environments. When schools establish emotional 

regulation corners with relaxation equipment in gym-

nasiums; when PE teachers collaborate with psycholog-

ical counselors to design "Exercise-Emotion Diaries"; 

and when physical performance evaluations incorpo-

rate psychological resilience metrics———these envi-

ronmental modifications immerse students in a culture 

where "exercise promotes mental health." The effec-

tiveness of such interventions has been validated in 

practice: At an experimental school combining three 

weekly PE classes with mindfulness breathing training, 

students' psychological resilience scores increased by 

41% after one semester, significantly surpassing the 

19% improvement seen in the control group receiving 

only counseling. 

The theory of life course reveals the strategic 

value of early intervention through its temporal per-

spective. Adolescence serves as a critical window for 

physical and mental development, where healthy be-

havioral patterns established during this period leave 

lifelong imprints. Developing regular exercise habits 

not only provides immediate relief from psychological 

distress but also reshapes the brain's stress response 

mechanisms through neural plasticity[5]. Follow-up 

studies show that adolescents who maintained physical 

activity during middle school years had a 37% lower 

incidence of depressive disorders in adulthood. This 

"exercise reserve" effect acts like building mental 

health levees———enhancing resilience when facing 

life's storms. Therefore, sports-curriculum programs 

guided by the integration of physical education and 

healthcare fundamentally represent early investments 

in health capital, with returns spanning the entire life 

cycle. 

It is noteworthy that the integration of physical ed-

ucation and mental health requires overcoming several 

structural barriers. The tension between schools 'long-

standing "physical fitness standard-oriented" approach 

and the "holistic development-oriented" approach to 

mental health promotion persists. Professional barriers 

between physical education teachers and psychological 

counselors hinder deep curriculum integration, while 

standardized sports facilities lack dedicated psycholog-

ical intervention zones. Addressing these challenges 

demands institutional innovation: establishing interdis-

ciplinary teaching research groups, developing inte-

grated curriculum standards, incorporating psychologi-

cal counselors into physical education teams, and trans-

forming sports spaces into multifunctional wellness 

centers[6]. A city's "Healthy Campus 2030" initiative 

adopted this pathway, embedding emotional manage-

ment modules in PE classes and adding sports function 
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assessments in school clinics, resulting in a 54% annual 

decrease in adolescent psychological crisis incidents. 

The integration of physical education and 

healthcare ultimately drives profound transformations 

in educational philosophy. It transcends the traditional 

view of sports as mere physical training tools, reestab-

lishing the intrinsic value of physical activity in holistic 

human development. When students learn emotional 

regulation through badminton matches and discover 

willpower strength through marathon perseverance, 

sports become a crucible for character formation. This 

"physical-mental cultivation" educational approach 

aligns with the wisdom of ancient Chinese "Six Arts" 

education that nurtures mental fortitude through ar-

chery and charioteering, while deeply resonating with 

modern education's emphasis on core competencies. In 

today's era of escalating adolescent mental health cri-

ses, this integration serves not merely as an intervention 

measure, but as a return to the essence of education—

——awakening bodily potential to stimulate compre-

hensive healthy growth throughout life. 

The current situation of integrated develop-

ment of body and medicine 

The development goal of sports-medicine integra-

tion lies in better meeting the needs of the entire popu-

lation in China for chronic disease prevention, health 

promotion, and rehabilitation through scientific exer-

cise. From a supply perspective, this involves integrat-

ing sports with medicine to provide clusters of products 

and services related to mental health, forming the 

sports-medicine integration industry. Sports-medicine 

integration reorganizes the divergent elements between 

healthcare and sports sectors, focusing on three "com-

prehensiveness": full life cycle coverage, universal 

health, and comprehensive services[7]. However, cur-

rent social practices in sports-medicine integration still 

face pressing issues: unclear conceptual guidance lead-

ing to insufficient awareness of proactive health among 

multiple stakeholders; weak institutional frameworks 

causing operational constraints in sports-medicine inte-

gration management; imbalanced supply-demand dy-

namics resulting in suboptimal service quality and effi-

ciency; and inadequate resource guarantees limiting 

sustainable development potential. Therefore, the fol-

lowing approaches should be adopted to optimize the 

development of the sports-medicine integration health 

industry system: First, prioritize people's health by ac-

tively reinforcing the concept of proactive health 

awareness; Second, focus on institutional construction 

to effectively resolve operational bottlenecks in sports-

medicine integration management; Third, center on 

supply-demand alignment to enhance service quality 

and efficiency in sports-medicine integration; Fourth, 

leverage innovation in resources to accelerate address-

ing shortcomings in integrated sports-medicine devel-

opment. 

The 2023 China National Mental Health Develop-

ment Report indicates that the depression detection rate 

among adolescents aged 14-18 reached 24.6%, a 3.2 

percentage point increase from 2020, with severe de-

pression accounting for 7.2%. A 2022 Ministry of Ed-

ucation survey found anxiety symptoms in middle 

school students hit 31.8%, significantly higher in girls 

(35.1%) than boys (28.5%). CDC data shows adoles-

cent suicide rates jumped 25.7% in 2021 compared to 

2019, making psychological crises the second leading 

cause of death for 15-19-year-olds. When physical 

health and mental issues intertwine, overweight/obese 

teens (BMI ≥24) face 2.3 times greater depression risk 

than those with normal weight (95% CI: 1.8-3.0). 

Among daily screen time exceeding 4 hours, 41.5% ex-

perience mood regulation disorders (vs. 16.3% in 

groups under 1 hour), highlighting the growing digital 

divide.

 

area Innovation initiatives fraction of coverage 

Shenzhen "Exercise prescribers" enter the campus 100% public middle school 

Zhejiang 
Psychological resilience evaluation was added to 

physical education test 
40% in 2023 

Shanghai 
Medical insurance pays for school sports interven-

tions 

Three categories of projects are covered by 

medical insurance 

Empirical data on the effect of physical-mental 

integration intervention —— Improvement of psy-

chological indicators by exercise intervention 
The practical efficacy of integrated physical and 

mental health interventions has been rigorously vali-

dated through scientific research. A controlled trial tar-

geting adolescents demonstrated that structured exer-

cise programs significantly improved mental health in-

dicators: Participants in the experimental group who 

engaged in 45-minute aerobic exercise three times 

weekly showed a 36.4% decrease in depression scale 

(PHQ-9) scores compared to pre-intervention levels, 

representing a 4.5-fold reduction rate (p<0.001). This 

improvement was strongly positively correlated with 

elevated serum neurotrophic factor concentra-

tions28.7ng/mL (r=0.62), indicating that exercise en-

hances emotional regulation by promoting neural plas-

ticity. 

Aerobic exercise group (3 times a week × 45min): 

The depression scale (PHQ-9) score decreased by 

36.4% (compared group decreased by 8.1%, p <0.001) 

Increased serum BDNF concentration 28.7ng/mL 

(positive correlation with mood improvement r=0.62) 

Team sports group (basketball/football): 

Social anxiety decreased by 52% (individual exer-

cise group decreased by 31%) 

The average daily decrease of salivary cortisol was 

18.3% 

These findings have been further validated 

through large-scale educational practices. The Beijing 

Sunshine Mental Sports Class Project (2022-2023) in-

corporated sports interventions into regular curricula, 
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resulting in a 54% sharp decline in psychological crisis 

incidents among participating students and an 11.2-

point improvement in academic performance (effect 

size d=0.49), effectively refuting the misconception 

that "sports compete with studies." Meanwhile, innova-

tive practices at Guangdong's Sports-Medicine Integra-

tion Demonstration School revealed the potential of 

precision intervention: By establishing a dynamic feed-

back system through dual-mode monitoring of "exer-

cise load + heart rate variability," the proportion of anx-

ious students dropped from 29.7% to 16.4% within just 

six months[8]. These cases collectively demonstrate 

that when physical education courses transcend tradi-

tional skill training frameworks by integrating medical 

assessment and psychological intervention techniques, 

they can become highly effective vehicles for promot-

ing adolescent mental health. 

The dilemma of promoting high-quality devel-

opment 

Multiple stakeholders including families, schools, 

communities, and healthcare institutions have failed to 

establish an effective collaborative mechanism in pro-

moting youth sports and health initiatives, resulting in 

fragmented resources, information gaps, and incon-

sistent actions. Firstly, as the primary learning environ-

ment for adolescents, families play a crucial role in 

shaping children's sports awareness and setting behav-

ioral examples. However, many households lack ade-

quate sports education knowledge and fail to provide 

sufficient guidance or support for their children's phys-

ical development. Additionally, parents often prioritize 

academic performance and talent cultivation over phys-

ical health, leaving adolescents without adequate moti-

vation or support for participating in sports activities 

and receiving health education. Secondly, while 

schools serve as the core of the educational system and 

offer physical education courses, there remains room 

for improvement in diversifying sports programs, en-

hancing engagement, and fostering sportsmanship[9]. 

Thirdly, societal understanding of sports-health inte-

gration remains inadequate. Although this integration 

has become a new trend in health promotion, public 

awareness in this field continues to be limited. Many 

individuals lack comprehension of the concept, signifi-

cance, and practical applications of sports-health inte-

gration, leading to difficulties in forming effective sup-

port and coordination in implementation. 

The integration of sports and medicine in adoles-

cent mental health promotion is facing severe structural 

challenges. The primary bottleneck stems from coordi-

nation barriers among stakeholders: physical education 

teachers in schools, psychologists in healthcare sys-

tems, and instructors from community sports organiza-

tions should form a tripartite collaborative network, yet 

they operate in silos due to administrative barriers[10]. 

A typical case from a key high school illustrates this 

issue: When the physical education department de-

signed stress-reduction exercise programs, the school 

clinic failed to provide physiological data for anxious 

students due to communication gaps. Similarly, psy-

chological counseling centers developed exercise ther-

apy plans that couldn't be implemented because of 

teachers' limited professional understanding. This frag-

mented "each department handles its own" approach 

led to 38% of intervention plans in Beijing's "Exercise 

Prescription" program being suspended due to poor in-

terdepartmental coordination. More alarmingly, during 

adolescent psychological crisis management, physical 

education teachers often become the last to notice stu-

dent abnormalities, missing the critical window for ex-

ercise interventions. 

The talent gap directly threatens the sustainability 

of sports-medicine integration. The disciplinary divide 

in current training systems means physical education 

majors rarely study clinical psychology courses, while 

medical students lack exercise physiology training. 

This results in a severe shortage of interdisciplinary 

professionals capable of prescribing exercise regimens 

and providing psychological counseling. Research 

shows only 7.3% of physical education teachers nation-

wide possess basic psychological assessment skills, 

with less than 4% of school nurses holding qualifica-

tions for exercise intervention. A Guangdong demon-

stration school attempting "exercise-cognitive" dual-

track interventions failed when teachers couldn't inter-

pret students' heart rate variability data during 

workouts, rendering biofeedback training superficial. 

Such professional deficiencies are particularly pro-

nounced at the grassroots level——A psychology 

teacher from a western county middle school admitted 

that when dealing with students showing depressive 

tendencies, they could only suggest "run more" without 

offering scientific exercise plans, highlighting a critical 

mismatch between talent cultivation and job require-

ments. 

The imbalance in resource allocation has exposed 

deep-seated contradictions in institutional design. 

While key coastal cities 'high schools are equipped with 

million-dollar psychological monitoring laboratories, 

rural schools in central and western China struggle to 

even update basic physical fitness testing equip-

ment[11]. This resource gap directly leads to polarized 

intervention outcomes: The 2023 National Compulsory 

Education Quality Monitoring revealed that wearable 

devices used for precision exercise interventions in 

eastern experimental schools achieved a 68% reduction 

in student anxiety, while similar interventions in under-

resourced rural schools saw the effectiveness plummet 

to 23%. More critically, structural disparities in re-

source allocation are alarming——In a provincial edu-

cation budget, sports facilities account for 15% of an-

nual funding, while mental health initiatives receive 

merely 0.7%, reducing sports-health integration to a 

"physical-only" project. When school counseling cen-

ters lack funds for exercise physiology monitoring 

equipment, and community health centers' psychologi-

cal clinics have no space for exercise interventions, sys-

temic resource misallocation inevitably translates into 

substantive deprivation of adolescents' health rights. 

These challenges collectively highlight the core 

contradiction in sports-health integration: While Chi-

na's Healthy Nation strategy requires cross-system col-

laboration, implementation at the micro level remains 

trapped in departmental silos, fragmented talent pools, 

and scattered resources. The lesson from a provincial 
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capital city serves as a stark warning: A municipal ed-

ucation bureau invested millions to build a sports-

health integration cloud platform, only to face data iso-

lation for student health records due to the Health Com-

mission's closed data interfaces. Similarly, hundreds of 

exercise prescription specialists trained by the sports 

bureau found themselves practicing without proper 

medical certification[12]. This systemic disconnection 

resembles jammed gears in precision machinery – even 

with advanced concepts and technologies, practical ef-

fectiveness remains elusive. When education authori-

ties focus on physical fitness standards, health systems 

prioritize disease treatment, and sports departments 

chase competition results, the responsibility for pro-

moting adolescent mental health quietly slips through 

administrative cracks. The solution lies in establishing 

a collaborative mechanism transcending departmental 

interests, transforming sports-health integration from 

pilot projects into core institutional frameworks. Only 

then can we build a comprehensive protective network 

safeguarding adolescents' physical and mental well-be-

ing. 

The path of promoting the high-quality devel-

opment of adolescent physical health under the per-

spective of body and medicine integration 

To achieve high-quality development in youth 

sports health promotion through the integration of 

physical education and medical care, it is essential to 

establish a coordinated ecosystem that integrates sys-

tems, talent development, technology, and evaluation. 

The current priority lies in breaking down administra-

tive barriers between education, healthcare, and sports 

sectors by establishing provincial-level Youth Health 

Promotion Committees as top-tier coordinating bodies 

to formulate integrated policy standards. This institu-

tional restructuring should extend to grassroots schools 

by forming "health promotion teams" composed of 

physical education department heads, school nurses, 

and psychological counselors. This approach trans-

forms the concept of sports-health integration from the-

oretical documents into daily practices like heart rate 

monitoring during morning runs and mindfulness exer-

cises during breaks, enabling cross-professional collab-

oration to flow seamlessly between playgrounds and 

counseling centers. 

The cultivation of interdisciplinary talents serves 

as a fundamental solution to address the talent gap. It is 

imperative to establish an "Sports and Health Promo-

tion" interdisciplinary program in teacher training col-

leges, developing a curriculum system that integrates 

exercise physiology, developmental psychology, and 

behavioral medicine. This initiative aims to train dual-

qualified instructors capable of interpreting heart rate 

variability data and designing anti-anxiety exercise pro-

grams. The "Sports-Medicine Integration Experimental 

Class" jointly launched by Shanghai University of 

Sport and Fudan University School of Medicine has set 

a model: —— Students intern at sports rehabilitation 

departments of tertiary hospitals during their third year, 

learning to correlate depression scale scores with aero-

bic exercise intensity. Upon graduation, they obtain 

dual certifications for teaching in primary and second-

ary schools. Simultaneously, a two-way professional 

development mechanism has been established between 

physical education teachers and community general 

practitioners. For instance, Shenzhen's implementation 

of the "Exercise Prescriber" certification system em-

powers school nurses to prescribe personalized exercise 

regimens while equipping physical education teachers 

with basic psychological crisis identification skills, 

thereby forming a collaborative talent network within 

educational institutions. 

Technological innovation serves as the core en-

gine for enhancing intervention effectiveness. By con-

structing a dual-dimensional "physiological-psycho-

logical" monitoring system through wearable devices, 

we collect real-time data including heart rate variability 

(HRV) and skin conductance responses during exer-

cise, while establishing predictive models through 

monthly psychological assessments. These technolo-

gies must be integrated with spatial renovations to 

transform traditional sports facilities into "health pro-

motion centers" equipped with biofeedback training 

zones and virtual reality stress-relief chambers, shifting 

exercise interventions from crude approaches to preci-

sion-based methods. More importantly, establishing a 

regional health big data platform will connect school 

physical test data, community medical records, and 

family health logs, creating dynamic growth profiles 

for each student. 

Reforming evaluation mechanisms is crucial for 

sustainable development. Mental health promotion ef-

fectiveness should be integrated into physical education 

assessment systems. For instance, Jiangsu Province in-

corporates "psychological resilience indicators" into 

process assessments, evaluating emotional regulation 

through team collaboration challenges and resilience-

building tasks[13]. A "Health Literacy Bank" system 

converts students' exercise participation duration and 

health knowledge mastery into credits redeemable for 

medical checkups or sports gear. Implementing a 

"health equity compensation" mechanism allocates re-

sources dynamically based on school psychological cri-

sis rates——A western county high school with higher 

depression detection rates than provincial averages se-

cured special funding to establish an exercise interven-

tion room, achieving a 23% reduction in anxiety levels 

within six months. Ultimately, breakthroughs in medi-

cal insurance reimbursement policies have included ev-

idence-based campus exercise programs in the medical 

insurance catalog, ensuring sustainable funding for 

sports-health integration. 

The high-quality development of youth sports 

health promotion fundamentally requires reconstruct-

ing an educational ecosystem centered on holistic 

growth. When students learn emotional management 

through basketball drills and enhance focus during 

yoga practice, physical education transcends mere skill 

training to become a practical platform for integrated 

physical and mental development. This necessitates a 

fundamental shift in our perception: playgrounds are 

not just venues for physical fitness but also crucibles 

for cultivating psychological resilience; PE teachers are 

not merely instructors of athletic skills but guides for 

healthy behaviors. Only by deeply embedding the inte-

gration of sports and medicine into the educational 
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DNA can we plant seeds of lifelong health in young 

minds, enabling every vibrant life to blossom fully un-

der the light of sports. 

Research results and conclusions 

This multidimensional empirical study demon-

strates that sports-integrated medicine significantly en-

hances adolescent mental health. Scientifically de-

signed exercise programs effectively improve psycho-

logical indicators: Weekly 45-minute aerobic sessions 

reduced depression scale scores by 36.4%, with a 

strong positive correlation (r=0.62) observed between 

this effect and elevated serum BDNF levels. Team 

sports showed unique advantages in alleviating social 

anxiety, demonstrating 21 percentage points greater ef-

fectiveness than individual exercise. The daily cortisol 

reduction of 18.3% further validates the neuroendo-

crine regulatory efficacy of group activities. 

However, the deep integration of sports and 

healthcare faces structural barriers. Weak interdepart-

mental collaboration has led to 38% of intervention 

programs being abandoned due to fragmented coordi-

nation between education, medical, and sports systems. 

A provincial capital city's health cloud platform be-

came an information silo due to closed data interfaces. 

Research findings indicate that the essence of sports-

health integration lies in a structural transformation of 

adolescent health promotion paradigms. Its effective-

ness depends on three core elements: establishing 

cross-departmental collaborative mechanisms at the in-

stitutional level to resolve resource fragmentation 

caused by administrative barriers; building a "sports-

medical" interdisciplinary training system to cultivate 

teachers capable of integrating exercise prescriptions 

with psychological counseling; and developing preci-

sion intervention systems based on biofeedback tech-

nology through wearable devices to achieve dynamic 

coupling of physiological and psychological data. A 

deeper insight is that playgrounds must be redefined as 

crucibles for cultivating mental resilience, transforming 

physical education teachers into health behavior 

guides. When basketball drills become practical class-

rooms for emotional management and yoga practice 

evolves into focus-training tools, sports transcend tra-

ditional single-dimensional fitness goals and ascend to 

an educational philosophy that integrates physical and 

mental development. Only through this fundamental 

cognitive restructuring can sports-health integration 

evolve from technical means to educational philoso-

phy, laying a solid foundation for lifelong health among 

adolescents. 
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