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In the face of the dual challenges of global population aging and the high prevalence of chronic diseases, traditional healthcare systems are facing severe tests in terms of resource allocation and service accessibility. This study focuses on the synergistic integration of natural non-pharmacological therapies (NPT) and medical tourism (MT), exploring their potential as an innovative service model to enhance the proactive health management capabilities of older adult patients with chronic conditions and optimize public health management. MT integrates global high-quality medical resources with personalized services (such as traditional Chinese medicine, physical therapy, psychological therapy, hydrotherapy, nutritional management, and other diversified NPT) to provide older populations with comprehensive health interventions encompassing sports activities and rehabilitation, nutritional dietary management, social interaction and mental health, emotional adjustment, and physical therapy. A systematic review of the literature revealed that this model has achieved significant results in promoting early intervention for chronic diseases, improving the physical and mental health of the people over 65, and enhancing social functioning and quality of life. However, it still has limitations in terms of standardized construction (especially the integration of traditional Chinese medicine), the depth of interdisciplinary collaboration, evidence-based research on long-term health benefits, and the development of intelligent and precise services. Future development should focus on establishing a multidisciplinary NPT-MT service standard system, strengthening interdisciplinary evidence-based research (especially long-term effect assessments), and exploring intelligent algorithm-driven dynamic health management pathways. This study provides theoretical basis and practical references for policymakers to optimize healthy aging strategies, healthcare institutions to innovate service models, and related industries to develop integrated health tourism products.
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1 Introduction

Despite significant advancements in modern medical technology, the current healthcare system still faces numerous challenges in chronic disease management, resource allocation, and service accessibility (1, 2). First, the traditional disease-centered model places insufficient emphasis on preventive health management, contributing to high chronic disease prevalence and long-term patient reliance on medication or costly treatments (3–5). This “symptom-focused” approach overlooks the importance of early intervention and continuous monitoring in reducing chronic disease risks. Second, global disparities in healthcare resource distribution are pronounced. High medical costs, scarcity of quality resources, and their concentration in urban areas create common challenges for many countries (5–7). These issues are exacerbated by the growing trend of population aging, which further widens the imbalance between increasing healthcare demand and limited supply. Additionally, long waiting times, overburdened healthcare facilities, and a lack of focus on personalized health management have driven many patients to seek more flexible and efficient solutions (7, 8). This highlights the limitations of the existing system in addressing diverse health needs and underscores the public’s urgent desire for improved service quality. While medical technology and public health systems have made considerable progress, the dual challenges of aging populations and rising chronic disease rates persist (9). To address these issues effectively, innovative strategies and policy support are needed to shift from treatment-focused care toward comprehensive prevention and personalized health management.

According to the latest estimates by the World Health Organization (10), the global population aged 60 and above reached 1 billion in 2019 and is projected to grow to 2.1 billion by 2050. This significant aging trend poses profound challenges to public health and socio-economic systems. Specifically, aging has accelerated the prevalence of chronic diseases and associated mortality rates, with dementia standing out as a particularly critical issue. Currently, approximately 50 million people worldwide are affected by dementia, and in China, the dementia prevalence rate among those aged 60 and above has reached 6.0% (11). It is estimated that by 2030, the annual economic cost related to dementia will rise to $114.2 billion. Moreover, population aging exerts multifaceted pressures on labor markets, economic growth, and government finances (12). Research indicates that unhealthy lifestyles, such as physical inactivity and imbalanced diets (9), further exacerbate the risk of chronic diseases, thereby intensifying the health burden in aging societies.

In response, healthcare paradigms must evolve beyond episodic treatment into continuous, proactive health management systems that accommodate the dynamic and personalized needs of aging individuals. In this context, Artificial Intelligence (AI) and continual learning models offer transformative potential, particularly when integrated with personalized health services like medical tourism (MT) and natural non-pharmaceutical therapies. Continual learning, defined as the ability of AI systems to progressively learn from evolving data streams across multiple tasks, addresses key real-world challenges such as concept drift, data heterogeneity, and long-term adaptability. It is especially relevant for older adults health management, where health status fluctuates over time, and conventional static models fall short in responsiveness and accuracy.

To bridge this gap, we propose an AI-empowered framework for proactive older adult health management, featuring a dynamic health portrait model based on four dimensions of data integration—environmental exposure, behavioral patterns, physiological signals, and feedback loops. This model leverages continual learning algorithms to enable real-time monitoring, cross-context adaptation, and personalized intervention across medical tourism scenarios. Such a system can adapt to patient needs across time and space, offering a scalable, intelligent foundation for next-generation public health services.

Chronic disease management is a critical component of public health administration and a key approach to slowing the progression of major illnesses (13). Natural therapy, as an intervention method based on natural factors, has demonstrated significant efficacy in managing chronic diseases, improving physical and mental well-being, and preventing illness. This therapeutic approach utilizes natural elements closely related to human life, such as food, air, water, and sunlight (14), combined with exercises, sleep, rest, and positive psychological factors to promote health. Specifically, natural therapy encompasses various forms, including oxygen therapy, light therapy, hydrotherapy, and thermotherapy. Modern natural therapy often integrates herbal medicine, dietary nutrition, lifestyle modifications, and personalized treatments such as massage and yoga (14). The core philosophy of natural therapy is grounded in six principles: the healing power of nature (vis medicatrix naturae), identifying and treating the root cause (tolle causam), the primary principle of “do no harm” (primum non nocere), the role of the physician as an educator (docere), holistic treatment (treat the whole person), and disease prevention (15). These principles emphasize encouraging the body’s innate self-healing mechanisms and employing non-invasive, low-risk methods to achieve disease prevention, treatment, and optimal health promotion (16).

Existing research demonstrates that natural therapy holds significant advantages across various health domains. For instance, Hussam (17) highlight that compared to conventional medication, natural therapy offers greater accessibility and lower costs, making it an increasingly popular intervention for managing chronic conditions such as hypertension. Additionally, many researchers found that exposure to natural landscapes positively impacts mental health by promoting perceived recovery (18–20). This finding aligns with the Attention Restoration Theory (ART) (21) and Stress Recovery Theory (SRT) (22), which suggest that contact with nature-rich environments effectively alleviates psychological stress, improves emotional states, and enhances cognitive function. In pharmacological treatments, numerous studies have confirmed the efficacy of certain plant-based compounds in disease management and anti-aging interventions. For example, extracts from plants such as ginseng, Catha edulis, and Nigella sativa have been shown to exhibit therapeutic effects on diabetes, chronic diseases, and even cancer (23–25). Furthermore, natural therapy has been widely adopted as an adjunct treatment for neurodegenerative diseases (26, 27), providing patients with diverse treatment options. Notably, MT, as an emerging health management model, integrates the aforementioned natural therapies, offering innovative solutions for global chronic disease management and health promotion. This approach not only enhances the accessibility of natural therapies but also fosters cross-cultural exchanges in healthcare services, contributing to the development of more inclusive and effective global health strategies.

MT and health tourism have emerged as novel forms of natural therapy, experiencing sustained growth in demand in recent years (28, 29). Health tourism is defined as an organized form of travel aimed at maintaining, enhancing, or restoring an individual’s physical and mental well-being through a change in environment (30). This concept encompasses MT (31) and emphasizes the promotion of overall health through exposure to natural environments and lifestyle interventions. In contrast, MT specifically refers to domestic or international travel for the purpose of obtaining medical services, with core components including surgery, treatment, rehabilitation, and health management (8, 32, 33). From these definitions, it is evident that health tourism has a broader scope, encompassing multiple dimensions of healthcare, while MT primarily focuses on disease treatment and recovery (34).

Thus, to enhance the health and Quality of Life (QoL) for older adults, the healthcare system urgently needs to transition from a traditional, single-disease treatment model to an integrated health management approach. In this context, MT, as a multidimensional model that combines medical care, rehabilitation, and health promotion, offers a viable solution to address the health challenges posed by aging societies. Compared to conventional healthcare systems, MT presents significant advantages, including cost-effectiveness, advanced technology applications, shorter waiting times, and comprehensive rehabilitation services (35–39). These features enable patients to access high-quality medical care while achieving holistic improvements in physical and mental well-being. Particularly for patient groups requiring surgical interventions, chronic disease management, or alternative therapies, health tourism not only provides more diverse options but also effectively alleviates the strain on domestic medical resources (32, 33). By integrating medical needs with travel experiences, health tourism satisfies personalized healthcare demands and offers a new perspective for optimizing the global allocation of medical resources.

The improvement of health in older populations with chronic diseases cannot rely solely on traditional passive medical models but must shift toward proactive health management. Proactive health represents a responsibility-driven management approach centered on the individual, emphasizing the adoption of healthy lifestyles and behaviors combined with modern medical interventions to achieve disease prevention and treatment goals (40). As illustrated in Figure 1, this concept is particularly crucial in the context of the increasing prevalence of chronic diseases among younger populations. It challenges the conventional notion of seeking medical care only when illness occurs and aligns closely with the preventive philosophy of Traditional Chinese Medicine, specifically the concept of “treating pre-disease” (41). Within this framework, MT emerges as an innovative health management model that plays a significant role in promoting proactive health management in aging societies. By integrating global high-quality medical resources with personalized services, MT not only offers patients more comprehensive treatment options but also drives innovation and development within global healthcare systems (42–47). This approach shifts health management from reactive treatment to proactive prevention, providing new strategies to address the health challenges posed by population aging.
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FIGURE 1
 Schematic diagram of active health for older population with chronic diseases. For older adult patients with chronic diseases, an integrated model combining non-pharmacological and pharmacological therapies for proactive health management is essential. To address the issue of multimorbidity in older adults, it is critical to prioritize the enhancement of intrinsic capacity as a foundation. This involves developing a new model of collaborative intervention that integrates non-pharmacological and pharmacological therapies. The goal is to detect potential health risks early, promptly address hidden health issues (“invisible bombs”), improve QoL, reduce years lived with disability (YLD), and increase healthy life expectancy. By adopting this comprehensive approach, older individuals can achieve better overall health outcomes while managing their chronic conditions effectively.


This study aims to explore how health and MT, grounded in the proactive health theory and incorporating integrative East–West medicine-based natural therapies, can effectively address public health management challenges faced by aging societies in the context of global population aging and the growing health industry. By systematically reviewing relevant literature on natural therapies and MT, this research analyzes their applications in chronic disease management, health promotion, and healthy aging. It provides theoretical support for understanding the role of MT in enhancing the QoL for older adults, promoting active aging, and driving innovation in health management systems.

The contributions of this study are reflected in the following aspects:


	1. Through systematic study of peer-reviewed literature in the field of MT, we have innovatively refined a four-dimensional data fusion framework of “environment-behavior-physiology-feedback”; based on this framework, we have constructed for the first time a generic model of dynamic health profiling for MT that can be reused across scenarios. Based on this framework, we constructed the first generic model of dynamic health portrait that can be reused across scenarios. Through standardized data-driven and personalized intervention mechanisms, this model not only promotes the transformation of medical tourism from static experience to dynamic management, but also introduces an AI-driven evolvable mechanism for the public health service system.

	2. This study analyzes the synergistic efficacy of integrating natural non-pharmacological therapies in the medical tourism ecosystem, including the principles of Traditional Chinese Medicine (TCM), complementary methods of Western medicine, and proactive health interventions. The study demonstrated the optimization of medical tourism public services, uniquely revealing the synergistic potential of non-pharmacological therapies in improving key geriatric health indicators, such as functional maintenance, psychological balance, social integration, and delayed aging, as well as significantly enhancing the efficacy and personalization of medical tourism public services, in line with traditional Chinese medicine’s principles of “unity of man and nature” and “mind and body.” This is in line with the traditional Chinese medicine principles of “unity of heaven and mankind” and “synergy of mind and body.

	3. This study identifies gaps in the current research at the intersection of MT and healthy aging, proposing future research directions. The findings offer valuable theoretical support and practical references for policymakers, healthcare institutions, and related industries, promoting innovation and sustainable development in MT models. Through this, the study contributes to advancing both academic understanding and real-world applications in the field.



Based on the clarification of the research background, core issues, and significance of this study, the overall research framework and core content of this paper are outlined below to clearly present the research context and guide subsequent analysis: Chapter 2 systematically establishes the theoretical foundation of the study. Chapter 3 details the systematic literature review methodology followed in this study, which adheres to the PRISMA framework. Chapter 4 is the core empirical analysis section of the study. Chapter 5 Based on the preceding analysis, this chapter objectively examines the primary limitations of the current synergistic application of MT and NPT in the field of proactive health management for older adult patients with chronic conditions and proposes forward-looking future research directions accordingly. Chapter 6 summarizes the entire paper, distilling the main findings, theoretical contributions, and practical implications of the research.



2 Fundamental theory

This chapter aims to systematically elaborate on the core concepts and theoretical foundations of this study, providing a theoretical basis for subsequent analyses of the synergistic effects of natural non-pharmacological therapies and MT in the active health management of older adult patients with chronic conditions and public health. Given that this study focuses on health promotion for the older adults with chronic conditions, this chapter will first define the key vehicles and core intervention methods of the study, then delve into the core health objectives (healthy aging) of the target population (older adults with chronic health conditions), and finally clarify the key pathways (active health management) to achieve these objectives. Specifically, the content of this chapter is organized as follows: Section 1 (2.1) defines the conceptual frameworks, development trends, and integrated applications of MT and non-pharmacological therapies in modern health management, laying the foundation for the service formats and intervention methods of this study; Section 2 (2.2) analyzes the scientific implications, challenges, and implementation pathways of healthy aging, particularly the core role of non-pharmacological interventions in extending healthy life expectancy, enhancing functional capacity, and improving quality of life, clarifying the ultimate goal orientation of the study; Section 3 (2.3) explains the concept, model, and value of active health management in chronic disease management and public health, emphasizing the importance of individual active participation and social support systems, and provides a framework for understanding how the synergistic effects of MT and NPT can be embedded in and promote active health management at both the individual and group levels; Section 4 (2.4) establishes the theoretical basis of continual learning, emphasizing its role in enabling adaptive, self-evolving health models that can dynamically incorporate multimodal data from natural non-pharmacological interventions while mitigating catastrophic forgetting and concept drift. These four sections build upon one another, addressing the core research questions from three dimensions: “tools and methods” (MT/natural non-pharmacological therapies), “goals and challenges” (healthy aging), and “pathways and frameworks” (active health management), collectively forming the theoretical framework supporting the core research questions.


2.1 MT and NPT

Despite the growing global trend of population aging and increasing attention to physical and mental well-being, MT has emerged as a significant research focus. However, the lack of a unified and standardized definition of MT in academia presents numerous challenges for both research and destination development (33, 48–50). In this study, MT is defined as domestic or international travel undertaken by individuals to access medical services, encompassing specific interventions such as surgery, treatment, rehabilitation, and health management (8, 32, 33). The growth of MT relies on several key factors, including access to high-quality yet affordable medical resources, shorter waiting times, and integrated medical and tourism service models (7, 8, 50, 51). With the acceleration of globalization, intensifying market competition, and rapid advancements in transportation, communication, and information technology, cross-border healthcare services have experienced substantial growth (52), further driving the expansion and prosperity of the MT industry.

In recent years, MT has expanded beyond traditional healthcare services to incorporate NPT, such as TCM, physiotherapy, psychotherapy, balneotherapy, horticultural therapy, and dietary therapy (31, 36, 47, 50, 53–61). These therapeutic approaches not only diversify the service offerings within MT but also provide medical tourists with more comprehensive and personalized health management solutions, better addressing their varied needs. By integrating NPT into its framework, MT enhances its capacity to promote holistic well-being, making it an increasingly attractive option for individuals seeking alternative or complementary healthcare interventions. This evolution reflects a broader shift toward proactive health management, emphasizing prevention, rehabilitation, and overall wellness in addition to conventional treatment modalities.

The specific content included in MT is shown in the Figure 2.


	1. TCM is increasingly integrated into MT, focusing on maintaining overall health and enhancing disease resistance through natural therapies (62–64). TCM employs diverse methods, including mind–body practices like qigong and tai chi, and physical therapies such as acupuncture, moxibustion, and herbal medicine, to achieve balance and prevent illness. Emphasizing the holistic health concept of “treating pre-disease,” TCM prioritizes health cultivation and prevention, making it highly relevant in MT (41, 65). Studies recommend incorporating TCM services, such as acupuncture, tuina, qigong, and tai chi, into health management plans for chronic disease management (e.g., arthritis, hypertension, diabetes) and postoperative recovery (66–70). Acupuncture, in particular, has shown significant efficacy in relieving chronic pain and aiding postoperative recovery (71–73). Additionally, TCM’s emotional therapy combined with mental health interventions demonstrates positive effects in treating depression, anxiety, and preventing Type 2 diabetes (74–77). This comprehensive approach addresses both physical symptoms and mental well-being, offering patients a more holistic health management solution.

	2. Physical Therapy (PT) is a key component of MT, playing a critical role in postoperative rehabilitation and older adult health management (78–80). International medical tourists often prefer countries offering high-quality PT services at lower costs, such as Thailand, India, Japan, and South Korea. These destinations attract patients with advanced techniques in manual therapy, exercise therapy, and neurorehabilitation (51, 80–82). Additionally, countries like India, Thailand, and Singapore have become popular MT hubs due to their state-of-the-art healthcare facilities and competitive pricing (80). By integrating modern medicine with traditional therapies, they offer diverse rehabilitation options. Notably, the integration of traditional Chinese massage (tuina) with PT in comprehensive rehabilitation programs has gained traction in some MT institutions. This innovative approach is particularly effective for spinal disorders, arthritis, and chronic pain management, showcasing the benefits of combining Eastern and Western medicine (83–85). Such programs enhance treatment outcomes while providing more personalized health management solutions for patients.

	3. Mental health has emerged as a critical focus within the realm of MT, with psychological therapies playing an increasingly important role in addressing anxiety, depression, and stress management (86). Popular MT destinations such as India and Japan have incorporated various psychological interventions into their service offerings, including mindfulness therapy, cognitive behavioral therapy (87), and meditation programs, providing comprehensive support for tourists’ mental well-being (88–91). Moreover, the integration of TCM’s emotional therapy with modern psychological approaches has demonstrated unique advantages in MT programs. This hybrid model has been widely applied to provide psychological support for cancer patients and individuals with chronic diseases, effectively alleviating negative emotions and improving overall QoL (74–77). By combining traditional medical wisdom with contemporary psychological techniques, this innovative approach not only enriches the service portfolio of MT but also offers new solutions for global mental health management.

	4. Balneotherapy, as a key component of MT, has demonstrated significant value in rehabilitation and relaxation. It is widely used in the treatment of rheumatic diseases, skin conditions, cardiovascular issues, and post-surgical recovery, offering patients diverse forms of health support (58, 60, 92–94). For instance, countries such as Hungary, Spain, and Japan have integrated mineral-rich hot springs, hydrotherapy, mud baths, and aromatherapy to create comprehensive wellness experiences for visitors (95–97).
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FIGURE 2
 Five application scenarious of MT. MT promotes healthy aging by meeting older adults’ diverse health needs through various applications. Traditional Chinese medicine supports chronic disease management and mind–body balance, while balneotherapy aids relaxation and pain relief. Physical therapy addresses musculoskeletal issues through rehabilitation, and psychological therapies help manage mental health challenges like depression and loneliness. Dietary therapy optimizes nutrition with approaches such as the Mediterranean diet. These integrated methods encourage active health management, supporting longevity and improved QoL. By Figdraw.


Additionally, Beijing’s Xiaotangshan Hot Spring Therapy in China stands out as a classic global MT case due to its long history and unique therapeutic effects. According to historical records, the Xiaotangshan hot spring water is classified as a high-temperature, fluoride-containing, bicarbonate-calcium-sodium, and mild thermal mineral spring with notable medical and health benefits. The Xiaotangshan Hospital utilizes this natural resource to provide specialized aquatic rehabilitation treatments for patients and hydrotherapy programs for sub-health populations. These include water-based exercise rehabilitation techniques (such as Halliwick and Bad Ragaz methods), whirlpool bubble baths, limb electro-hydrotherapy, steam therapy, and herbal baths (98).

Research indicates that balneotherapy not only effectively alleviates chronic pain but also plays a positive role in improving post-COVID-19 symptoms while promoting psychological relaxation and overall well-being (95, 99). By combining natural elements with modern medical technologies, this therapy offers innovative pathways for global health management and enriches the service offerings of MT. Whether at internationally renowned spa destinations or local cases like Xiaotangshan, balneotherapy highlights its unique advantages in enhancing patients’ QoL.

Nutrition plays a critical role in aging and health, with dietary imbalances and deficiencies in essential nutrients closely linked to the aging process (100–103). In recent years, nutritional supplements have garnered significant attention due to their potential as key contributors to longevity and providers of antioxidant molecules. As dietary supplements, these nutrients demonstrate considerable promise in slowing or even halting the aging process and are increasingly being integrated into daily diets for their long-term health benefits (102, 104, 105). Furthermore, dietary supplements and natural compounds such as resveratrol and curcumin are considered dietary restriction mimetics that help delay aging and reduce the risk of chronic diseases (Alzheimers Diseases, Obesity, Cardiovascular Diseases, Type-2 Diabetes) (106–109). Natural therapies derived from medicinal plants and their products are also widely used in disease treatment, regulation, and prevention (110). In this context, Dietary Therapy has emerged as a core non-pharmacological intervention in chronic disease management. For example, diets such as the Mediterranean diet and anti-inflammatory diets, combined with the use of natural compounds, not only promote metabolic health but also enhance cellular resistance to aging, becoming an integral part of health management (111). Multiple studies have shown that Mediterranean diet interventions help participants develop healthy eating habits, significantly improving both physical and mental well-being (112, 113). This dietary pattern is particularly effective in managing conditions such as diabetes, cardiovascular diseases, and digestive system disorders.

Although the MT sector already includes various forms such as TCM, physical therapy, psychological therapies (114), and balneotherapy (e.g., mud baths) (45, 64, 89, 95), specialized travel aimed at accessing dietary therapy has yet to be fully developed. Currently, dietary therapies like TCM medicinal cuisine, Zen diets, and Mediterranean diet interventions are primarily applied in specialized treatment settings (112, 113) rather than serving as a core attraction within MT. As MT transitions from single-focused medical services to comprehensive health management, integrative non-pharmacological interventions combining Eastern and Western medicine offer tourists a more personalized and sustainable health experience. In the future, the MT industry can better meet the diverse needs of global medical tourists, particularly older adult travelers concerned with chronic disease management, rehabilitation, and healthy aging, by optimizing standard systems for non-pharmacological therapies, enhancing service infrastructure, and strengthening cross-cultural medical collaborations. This approach not only enriches the MT landscape but also provides innovative solutions to address the growing demand for holistic health care.



2.2 Healthy aging

Understanding the biological mechanisms of aging and its impact on individual function is a critical starting point for exploring strategies for healthy aging and extending healthy life expectancy. Aging is a progressive biological process driven by multiple factors, marking the transition of an organism from its mature phase into a state of senescence (115). This process induces widespread functional changes across organs and tissue systems, significantly increasing the risk of age-related diseases and mortality. Aging affects all levels of biological complexity, from molecular to systemic, leading to a comprehensive decline in physiological function and making individuals more susceptible to chronic diseases and other health issues (116, 117). Its core characteristics include degenerative physiological changes in tissues and organs, which not only weaken the body’s self-repair capabilities but also markedly increase vulnerability to various chronic conditions, ultimately culminating in the end of life (116, 117). At different biological levels, aging manifests through a diverse array of features, as illustrated in Figure 3. These features highlight how aging impacts cellular integrity, molecular stability, and systemic functionality, contributing to the overall decline in health and well-being observed during the aging process. Understanding these mechanisms is crucial for developing interventions aimed at extending healthy lifespan and improving QoL in older adults (see Figure 4).


	1. Physiological Level: Aging is accompanied by various changes at the molecular and cellular levels, including genomic instability, telomere attrition, loss of proteostasis, mitochondrial dysfunction, and cellular senescence (116). These changes collectively contribute to the gradual decline in physiological function, manifesting as a series of health issues such as decreased immunity, muscle loss (sarcopenia), osteoporosis, and neurodegenerative diseases. Among these, neurodegenerative diseases pose a significant threat to the quality of life in older adults due to their high prevalence and irreversible nature (118, 119).

	2. Psychological Level: As age advances, older adults may encounter several mental health challenges, including cognitive decline, depression, anxiety, and increased loneliness (120). The occurrence of these psychological issues is closely associated with multiple factors, among which the transformation of social roles plays a critical role. For instance, changes in lifestyle after retirement and the shrinking of social circles may weaken an individual’s social support network, thereby further exacerbating the onset and development of mental health problems (121). This dynamic interplay not only affects the psychological state of older adults but also has profound negative implications for their overall QoL.

	3. Social Level: In the context of global population aging, issues such as ageism and social exclusion have increasingly become focal points of societal concern (104). These issues hinder older adults’ social integration and may further aggravate mental health problems. However, research indicates that social participation is one of the key pathways to achieving healthy aging (11). By maintaining active social interactions, older adults can effectively reduce mental health risks, enhance subjective well-being, and improve their QoL.
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FIGURE 3
 Detailed schematic illustration of the mechanistic pathways of aging processes. Aging is a multidimensional and complex process that encompasses physiological, psychological, and social dimensions. At the physiological level, aging is accompanied by changes such as genomic instability, telomere shortening, loss of proteostasis, and mitochondrial dysfunction, which collectively contribute to the decline in organismal function. At the psychological level, older adults may face challenges such as cognitive decline, increased risks of depression, anxiety, and loneliness, issues that are often closely linked to the transition of social roles. At the social level, against the backdrop of global population aging, problems such as ageism and social exclusion have become more pronounced. These issues not only hinder the social integration of older adults but also exacerbate their psychological burdens, creating additional barriers to well-being and QoL. Addressing these multifaceted challenges requires integrated approaches that consider the interplay between biological, mental, and societal factors, promoting healthy aging through comprehensive interventions and supportive policies. By Figdraw.
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FIGURE 4
 Proactive health management model. Proactive health is a key strategy to advance preventive care and meet the growing health needs of the population. It addresses the limitations of passive and reactive healthcare by encouraging individual agency, promoting self-awareness, early detection, and active problem-solving, thereby reinforcing personal responsibility for health. This approach emphasizes non-pharmacological interventions such as physical, psychological, behavioral, and nutritional methods, fostering healthy lifestyles, balanced diets, regular exercise, positive mental health, and timely disease prevention. These efforts aim to improve health literacy, enhance disease resistance, delay aging, and promote longevity. By Figdraw.


In addition, when evaluating the aging process, lifespan is often used as a proxy indicator. “Chronological age,” which refers to the time elapsed from birth to a specific point in time (122), is commonly employed in this context. However, this concept has significant limitations, as it is more influenced by age-related pathological factors rather than providing a comprehensive reflection of the physiological decline process (115). In contrast, “biological age” serves as a more precise measure and is defined as “the duration an individual can maintain health without major diseases or functional impairments” (123). This concept integrates physical, psychological, and social characteristics of the individual, offering a more accurate representation of the true progression of aging and its impact on health status (122).

Since the 20th century, global life expectancy has significantly increased, rising from approximately 66.8 years in 2000 to 73.1 years in 2019, primarily attributed to advancements in medical technology and continuous improvements in living environments (124). However, with the rapid growth of the aging population, the high prevalence of chronic diseases and age-related illnesses has emerged as a significant societal challenge. Later life is particularly critical for conditions such as cancer, cardiovascular diseases, and neurodegenerative disorders, highlighting prominent health concerns (125). Statistics reveal that over 80% of individuals aged 65 and above suffer from at least one chronic disease, while 68% experience multimorbidity, or two or more concurrent diseases (126). These specific pathologies may independently prove fatal or accelerate mortality risk through combined effects (115). This health burden not only leads older adults to endure prolonged periods of declining QoL due to organ dysfunction and increased disease load but also places substantial pressure on social healthcare resources and personal well-being (127). In response to this challenge, the concept of “healthy aging” has emerged. The World Health Organization defines healthy aging as “the process of developing and maintaining functional ability that enables well-being in older age,” emphasizing functional capacity across various domains, including meeting basic needs, learning and growing, mobility, social interaction, and societal contribution (128). Unlike merely extending lifespan, healthy aging focuses on healthspan—the duration during which an individual lives free of major diseases or disabilities (123). By optimizing daily functional abilities and enhancing QoL, healthy aging aims to intervene in and improve the healthspan of individuals (104). Notably, behavioral, lifestyle, and physical environmental factors—proximal risk factors—are modifiable compared to distal factors like genetics and social environment (129), making them prime targets for intervention.

Thus, healthy aging represents not only a goal but also a feasible process (104). Current interventions include pharmacological and non-pharmacological approaches; the former targets disease prevention and treatment, while the latter enhances health and well-being through physical activity, nutritional adjustments, social interactions, and positive psychological interventions (125, 130). Given their cost-effectiveness and minimal side effects, non-pharmacological interventions are prioritized. Over the past decade, there has been a rapid increase in interventions supporting active aging, with notable progress in physical activity, chronic disease self-management, healthy eating, and social functioning (131). Studies indicate that physical activity plays a crucial role in maintaining community-based QoL among older adults (132, 133). Additionally, participation in daily activities and meaningful social practices is considered essential for healthy aging (134). Traditional plant-based foods, rich in bioactive compounds, have demonstrated unique value in healthy aging. Research by Rajaram et al. shows that these natural components reduce oxidative stress, lower inflammatory responses, and promote cellular repair, collectively slowing the aging process (135). Furthermore, MT serves as a comprehensive intervention approach, integrating high-quality medical resources, rehabilitation therapies, balneotherapy, exercise rehabilitation, mental health interventions, TCM massage, and religious participation. This multifaceted strategy not only reduces chronic disease risks and improves functional capacity but also alleviates loneliness by enhancing social interactions and overall well-being (136).

Nevertheless, current research on aging and MT remains relatively fragmented, primarily focusing on areas such as cross-border surgical procedures, travel-based rehabilitation care, and healthcare services (59). Only a limited number of studies have explored the specific benefits of MT in the context of healthy aging, including improvements in health and well-being through tourism for older adults (137), support for chronic disease management (138), enhancement of well-being (139), and increased accessibility to healthcare facilities (140). Goh et al. (141) further highlighted that the health benefits of travel contribute to maintaining functional capacity among older travelers, thereby enhancing well-being during later life stages. Exploring solo travel in later life through a tri-factor healthy ageing framework. DeMicco (142) emphasized the integration of hospitality with healthcare, advocating for the concept of “putting heart back into healthcare” to improve community health and well-being while expanding accommodation revenue. Additionally, Majeed et al. (9) found that MT holds significant implications for aging societies, particularly in the face of growing chronic disease threats. The combination of homeopathy, naturopathy, and TCM offers new possibilities for healthy aging. In summary, while existing research has begun to uncover the potential role of MT in promoting healthy aging, its underlying mechanisms and implementation pathways require further investigation. Future studies should focus more sharply on how MT can effectively enhance the functional capacity and overall well-being of older adults by integrating diverse interventions, ultimately achieving genuine healthy aging.



2.3 Proactive health management

Proactive Health Behavior refers to an individual’s capacity to actively seek health information and participate in health-related activities. This not only reflects one’s motivation and willingness to adopt and maintain healthy behaviors but also demonstrates a proactive awareness of managing one’s own health (143). Health Management, on the other hand, is a personalized intervention model based on individual health data, encompassing various aspects such as physical examinations, assessments, treatment and rehabilitation, health education, and insurance services. It is primarily used for the prevention and management of chronic non-communicable diseases (144). Proactive Health Management, as a modern medical practice, transcends the limitations of traditional reactive healthcare and standalone health screenings. By incorporating comprehensive testing, scientific evaluation, effective intervention, and continuous monitoring, it optimizes the health status of both individuals and populations, enhances disease prevention capabilities, and boosts overall immune function (145–149). Research has shown that proactive health behaviors enable patients to better manage their conditions, promote disease recovery, and significantly improve health outcomes (150).

In recent years, the rising prevalence of chronic diseases and its growing incidence among younger populations have prompted a shift from the traditional reactive healthcare model (“treatment after illness”) toward proactive health management (151, 152). This concept aligns closely with the “pre-disease treatment” philosophy in TCM, emphasizing the prevention of diseases through the adoption of healthy lifestyles and habits. Numerous studies have demonstrated the significant efficacy of proactive health management in chronic disease prevention and its ability to meet the demand for high-quality health care. For instance, Jiang et al. found that community-based proactive health management apps could enhance electronic health literacy and self-management skills among hypertensive patients, enabling better participation in health management, reducing blood pressure, and improving overall QoL (153). Similarly, Tang et al. analyzed data from interviews with 20 pre-frail older adults in Guangzhou geriatric wards, concluding that active health behaviors are crucial for developing proactive health strategies for this population (40). He and Wang’s study in four Beijing communities revealed strong resident interest in proactive health management and high regard for community healthcare services (41). Furthermore, Yang’s research involving long-term follow-ups of 8,644 chronic disease patients demonstrated that grid-based community health management significantly improved the relevance and coverage of community health services while reducing hospitalization durations for type 2 diabetes patients (13). As a forward-looking health intervention model, proactive health management holds great potential in addressing the growing burden of chronic diseases and enhancing public health. Future research should focus on exploring practical implementation pathways and effective evaluation methods to promote its global application.

The intrinsic motivations driving patient participation in proactive health behaviors primarily include a sense of health responsibility and health needs, while external support also plays a critical role in promoting such behaviors. For example, Zhang et al. found through interviews with middle-aged and older adult women suffering from urinary incontinence and their caregivers that active health practices among these groups mainly involved healthcare behaviors (such as regular medical check-ups and adherence to prescribed medication) and the establishment of healthy lifestyles (such as balanced diets and regular exercise) (150). This study highlights that health management encompasses not only individual-level health behaviors (e.g., healthy eating, diabetes control, moderate exercise) but also relates closely to public health equity, reflecting the importance of fair distribution of medical resources in society (154, 155). Specifically, Yang’s research on the grid-based family doctor community health management model in Shandong Province demonstrated that this mechanism significantly facilitated the implementation of national basic public health services and improved the accessibility of community public health services (13). By precisely tracking and monitoring key populations not yet covered, the model effectively addressed gaps in national basic public health services, further optimizing resource allocation efficiency and service quality. These findings underscore the dual value of proactive health management in enhancing both individual health levels and overall societal well-being. Moreover, existing studies indicate that proactive health management plays an indispensable role in chronic disease prevention and older adult health management, with growing public demand for such approaches. In this context, MT serves as an important practical tool, integrating high-end medical services, rehabilitation, chronic disease management, and health promotion into a comprehensive solution tailored for older adults and individuals with chronic conditions. By combining quality medical resources with personalized health management, MT not only meets individual health needs but also contributes to achieving global healthy aging.

The global health industry encompasses multiple sectors, including medical services, health products, nutrition, health equipment, MT, and health consulting, with its market size continuing to grow (156). Data shows that by 2022, the scale of China’s health industry had exceeded 12 trillion CNY, and it is projected to surpass 29.1 trillion CNY by 2030 (157).

Against the backdrop of increasingly diversified healthcare needs and the rapid advancement of artificial intelligence technologies, the demand for AI-driven innovations among residents, healthcare institutions, and related caregiving personnel has grown exponentially in recent years (158–163). In the healthcare domain, AI-driven decision-making has the potential to advance disease diagnosis, personalize treatment strategies, and optimize resource allocation. AI-enabled decision support in Hospital Information Systems (HISs) plays a critical role by equipping healthcare providers with tools to analyze complex patient data, thereby enabling more accurate and timely clinical decisions (159). Leveraging machine learning algorithms and predictive analytics, AI facilitates early disease detection, treatment adjustments, and efficient resource planning. Its ability to process large volumes of heterogeneous health data allows for the rapid identification of patterns and correlations that may not be apparent through conventional methods, ultimately improving patient outcomes (164). The integration of sensor technologies with AI and machine learning further enhances diagnostic accuracy and supports proactive, data-driven clinical decision-making (163). A growing body of research now focuses on interdisciplinary applications at the intersection of medicine and engineering, including the development of medical AI models (165, 166), large-scale healthcare question-answering systems (167–169), AI-assisted diagnostic and treatment tools (170), as well as AI models for TCM diagnostics (171–173). Emerging technologies such as Internet of Things (IoT), AI, large language models (LLMs), deep learning, machine learning, and continual learning algorithms are being increasingly integrated into healthcare systems, paving new pathways for proactive health management.



2.4 Continual learning

Lifelong or continual learning (174–179) refers to the challenge of sequentially acquiring knowledge from non-stationary data streams, where new tasks arrive over time and the input distribution (i.e., concepts) may drift (180, 181). Traditional deep learning models, which assume static datasets, suffer from catastrophic forgetting when exposed to evolving environments (182). This leads to the stability–plasticity dilemma, wherein the model must balance retaining prior knowledge and adapting to new inputs (180).

Many researchers (183, 184) categorized continual learning into three primary scenarios:

	Task-incremental learning (Task-IL): Each task is known during training; thus, task-specific model heads can be used.

	Domain-incremental learning (Domain-IL): The task remains the same, but data distributions shift without task labels.

	Class-incremental learning (Class-IL): Neither task identity nor class boundaries are provided, resembling real-world multi-task health scenarios.



Continual learning frameworks, especially under domain-IL and class-IL, are highly applicable to healthcare data environments characterized by concept drift, multimodal inputs, and progressive personalization needs (180).

In the proposed dynamic health portrait-driven model, continual learning serves as the core mechanism to capture evolving environmental, physiological, and behavioral signals across multiple therapeutic tourism scenarios. Unlike static AI models trained on one-off datasets, our system adapts to individual-level concept drift, using real-time multimodal data from natural non-pharmaceutical interventions (e.g., forest bathing, mineral springs, guided meditation). In such contexts, continual learning addresses the stability–plasticity dilemma by allowing the system to learn new tasks (e.g., stress relief, cardiovascular recovery) without erasing previous knowledge (e.g., sleep regulation), thus forming a self-evolving health profile. Specifically, our model aligns with domain-incremental learning (Domain-IL) and class-incremental learning (Class-IL) settings, enabling the architecture to adjust to changes in intervention types, user needs, and location-based health contexts without re-training from scratch.




3 Materials and methods

This study adheres to the PRISMA framework (185) and conducts a systematic review of literature related to MT and healthy aging. The research follows four stages—identification, screening, eligibility assessment, and final inclusion—and employs a systematic literature search methodology to construct a conceptual model. This model aims to explore the potential role of MT in promoting healthy aging. From December 2024 to January 2025, we conducted a literature search in Web of Science, PubMed and CNKI databases, focusing on high-quality journals that address themes of tourism, health, and medicine. The selection criteria included articles published after 1990 in SJR Q1 peer-reviewed journals (186). To ensure the quality and authority of the selected literature, we specifically targeted English-language peer-reviewed articles published in SJR Q1 journals since 1990. The search strategy was structured around the following key themes: MT, Healthy Aging, Older Adult Tourists, Health Benefits of MT, and MT in the Context of Comprehensive Health. Specific keyword combinations were used as follows:


	1. Healthy aging-related terms: “healthy aging” OR “positive aging” OR “active aging” OR “robust aging” OR “successful aging” OR “aging well”;

	2. MT-related terms: “MT*” OR “healthcare tourism*”;

	3. Search terms included “older adults,” “older people,” “aged,” and “elderly.”



The specific classification and results analysis are presented in Figure 5.

[image: Flowchart depicting the selection process for studies included in an interdisciplinary literature review across six categories: Healthy Aging, Senior Medical Tourism (MT), Health-related Benefits, Non-pharmacological Therapy, Proactive Health, and Comprehensive Health. Each category specifies the database used, keywords, total records, inclusion criteria, and exclusion criteria. After screening and removing duplicates, the chart shows the number of studies incorporated into the final review, totaling forty-eight across all categories.]

FIGURE 5
 Flowchart of PRISMA-based literature selection process for MT and healthy aging research.


The literature search process began with the identification of articles related to healthy aging using keywords such as “healthy aging,” “positive aging,” “active aging,” “robust aging,” “successful aging,” and “aging well.” This initial search yielded 57,535 articles, of which 12,852 met the predefined inclusion criteria. Among the interdisciplinary studies identified, only 16 were found to be relevant to tourism, healthcare, and medicine, with 13 specifically addressing MT. Using a combination of keywords (“MT*”) or (“healthcare tourism*”) along with (“elderly” or “older adults” or “senior” or “aging”), 744 publications were retrieved, from which 78 papers were selected. However, most of these articles focused on MT for general tourists in the fields of medical and cosmetic procedures, with only nine mentioning population aging. None of these addressed health-related retirement issues. An additional search using the keywords (“MT*”) or (“healthcare tourism*”) combined with (“health” or “well-being” or “wellness”) resulted in 3,215 files, of which 538 were retained. These studies primarily centered on general tourists and residents, with only nine articles touching upon health, care, and aging. None explored the role of MT in promoting healthy aging. A further search using the keywords (“MT*”) or (“healthcare tourism*”) combined with (“comprehensive health” or “general health” or “integrated health”) yielded 80 articles, of which eight were retained. However, these studies focused on the broader context of the health industry, targeting the general population rather than older adults, aging, or healthy aging. Using the keywords (“MT*”) or (“healthcare tourism*”) combined with (“proactive health” or “active health”), 14 relevant articles were identified, but only two met the screening criteria. Unfortunately, these two articles focused on public health in India and did not address health-related retirement issues. Finally, a search using the keywords (“NPT”) or (“non-drug therapy”) combined with (“elderly” or “older adults” or “senior” or “aging”) retrieved 75,088 articles, of which 145 met the inclusion criteria. Among these, only two studies mentioned health-related retirement, two focused on mental health aspects of geriatric depression, and one addressed cognitive disorders in older adults. Based on the above literature search and screening process, this study ultimately included 48 articles for an in-depth review.



4 The role of MT in managing chronic conditions among older adults

According to the World Health Organization’s (WHO) Global Strategy and Action Plan on Ageing and Health 2016–2020, the second strategic goal is to create age-friendly environments through multi-sectoral collaboration, integration across multiple settings, and active participation of older people (187). In this context, the tourism industry, particularly MT, can play a critical role in promoting healthy aging. Studies show that environmental factors and lifestyle have a more significant impact on healthy aging than genetic factors and can be optimized through non-pharmacological interventions such as physical activity, social interaction, nutritional improvement, and mental health management (125, 128, 130). MT not only inherits the health benefits of traditional travel but also provides comprehensive health support for the older adults through precision medical services, personalized health management, and rehabilitation interventions, particularly through the application of key intervention methods such as traditional therapies (e.g., Tai Chi, massage), hydrotherapy, physical therapy, psychological intervention, and dietary adjustment. Its core functions are specifically focused on optimizing the following five dimensions of health management: Physical activity, nutrition, social interaction, emotional health, and physical therapy.


4.1 Physical activities and rehabilitation in MT

Physical activity is the fourth leading risk factor for mortality among older adults, significantly increasing the likelihood of frailty, chronic diseases, and disability (188, 189). Research indicates that regular participation in physical activity not only substantially reduces the risk of functional impairments but is also considered one of the most cost-effective lifestyle interventions (128). For older adults, maintaining physical capability is not only a critical foundation for independent living but also a key strategy for disease prevention and delaying aging. Ordinary travel inherently involves various forms of natural movement, such as walking, hiking, cycling, and swimming, which help older adults preserve muscle strength, joint flexibility, and cardiovascular health, thereby sustaining their mobility and independence (190, 191). MT further expands the possibilities of exercise rehabilitation. For instance, postoperative recovery, physical therapy, and functional training offer personalized exercise support tailored to the specific health needs of older adults (192). Furthermore, MT integrates multiple NPT from TCM, including acupuncture, moxibustion, qigong, tai chi, and TCM massage. These traditional therapies have been proven effective in promoting blood circulation, relieving muscle tension, and improving nervous system function (66–70). By combining modern medical technologies with traditional rehabilitation methods, MT provides older adults with comprehensive functional restoration solutions, helping them regain mobility and enhance their QoL.

Research demonstrates that various traditional and modern exercise interventions play a significant role in promoting healthy aging. For example, Linda Yin-King Lee and Eric Chun-Pu Chu found that tai chi not only enhances muscle strength and balance but also alleviates stress and improves mood, offering both physiological and psychological benefits. Its gentle, safe, easy-to-learn, and cost-effective nature makes it particularly suitable for older adults, including residents in care facilities (193). Meanwhile, aging is often accompanied by deteriorating bone health and an increased risk of osteoporosis. Zhuping et al. (194) conducted a systematic analysis and ranking of bone-related studies, comparing the effectiveness of different exercises. They proved that traditional Chinese fitness practices such as tai chi, baduanjin (eight pieces of brocade), yijinjing (sinew Metamorphosis), and wuqinxi (195) significantly improve physical and bone health, effectively preventing osteoporosis (196–198). Furthermore, Wang et al. established a rat model of knee osteoarthritis (KOA) and found that tuina (Chinese therapeutic massage) significantly improved outcomes in KOA rats by regulating chondrocyte apoptosis and autophagy, inhibiting inflammatory cytokine secretion, alleviating inflammation, and promoting cartilage repair (199). This highlights the importance of tuina as a NPT in the prevention and treatment of knee osteoarthritis. Furthermore, by dynamically analyzing data such as gait stability and joint mobility collected from wearable devices (e.g., inertial sensors, foot pressure pads) using continual learning algorithms, rehabilitation plans can be optimized in real time. For example, when the algorithm detects a significant improvement in gait coordination in older adult patients during hot spring therapy, it will automatically recommend extending the aquatic exercise program or switching to mountain hiking therapy; Conversely, if balance ability fluctuates, the exercise intensity is promptly reduced and the frequency of traditional Chinese massage is increased. This dynamic adjustment mechanism based on incremental learning avoids the “catastrophic forgetting” caused by data updates in traditional models, significantly enhancing the precision and timeliness of rehabilitation interventions. Kyung Eun Lee et al., using the PRISMA standard for systematic reviews and meta-analyses, analyzed 21 reports on rehabilitation interventions for gout patients. Their findings indicated that aerobic exercise and home-based exercise programs significantly aid in post-stroke rehabilitation, improving patients’ motor abilities and QoL (200). Patti et al. conducted exercise training studies on heart failure patients, showing that cardiac rehabilitation not only enhances patients’ exercise capacity and QoL but also effectively reduces depressive symptoms, improves survival rates, and lowers hospitalization risks (201), further confirming the critical role of exercise rehabilitation in chronic cardiovascular disease management. Hoshino pointed out that dialysis patients exhibit significantly lower levels of physical activity compared to the general older population (202). However, tracking dialysis patients who underwent exercise interventions revealed that exercise significantly improves their physical capabilities and QoL, which are two core components of renal rehabilitation. Lastly, Keteyian et al. systematically reviewed exercise testing and rehabilitation data for atrial fibrillation patients, finding that exercise rehabilitation not only enhances patients’ exercise capacity and QoL but may also alleviate atrial fibrillation-related symptoms (203). These studies collectively demonstrate that both traditional Chinese fitness practices and modern exercise interventions have significant effects in promoting healthy aging. These interventions not only improve physical function in older adults but also enhance mental health and social engagement, providing important practical pathways toward comprehensive healthy aging (see Table 1).


TABLE 1 Analysis of the role of physical activity as a NPT in healthcare.


	Intervention
	Region
	Sample
	Health Focus
	Key Findings
	Source

 

 	Tai Chi 	China 	Nursing home resident 	Healthy aging 	Tai Chi has been shown to lower blood pressure, reduce resting heart rate, decrease cholesterol levels, alleviate joint pain, and mitigate symptoms of depression and anxiety, all of which contribute positively to healthy aging. 	Lee and Chu (193)


 	Traditional Chinese fitness exercises 	China 	Bone Mineral Density (BMD) in middle-aged and older adult populations 	Osteoporosis 	Traditional Chinese fitness exercises have potential advantages in improving bone mineral density (BMD) across various parts of the body. 	Zhuping Ren and Liyue He and Xiaoran Li and Lingxiang Yan and Zhuying Ren and Xiaolei (194)


 	Tuina 	China 	Sprague Dawley rats 	KOA 	Tuina can alleviate cartilage tissue damage in KOA, reduce inflammation, and decrease chondrocyte apoptosis and autophagy. 	Wang et al. (199)


 	Rehabilitation exercises 	Korea 	Stroke patients 	Stroke 	Compared to single forms of exercise, complex or combined exercises are more effective for the rehabilitation and treatment of gout. In the early stages of a stroke, physical exercise rehabilitation is required instead of bed rest; in the late acute phase, aerobic exercise and home-based exercises are necessary; during the chronic stage, a combination of exercise programs and remote rehabilitation using smart devices is needed. 	Lee et al. (200)


 	Personalized exercise programs, including aerobic training, strength training, flexibility training, and/or inspiratory muscle training. 	Italy 	Heart failure patients 	Heart failure 	Exercise training has comprehensive benefits for patients with heart failure. Exercise interventions can improve patients’ exercise capacity, alleviate depressive symptoms, increase survival rates, and reduce the risk of hospitalization. 	Patti et al. Patti et al. (201)


 	Exercise interventions, including aerobic exercise, resistance training, balance training, and flexibility exercises. 	Japan 	Chronic kidney disease patients, Dialysis patients 	Chronic kidney disease 	The organic combination of four different types of exercise intervention modes has significant effects on the rehabilitation, physical health, and QoL of dialysis patients; however, dialysis patients tend to avoid exercise.。 	Hoshino (202)


 	Exercise training, including aerobic exercise and strength training. 	America 	Atrial fibrillation patients 	Atrial fibrillation 	With exercise training, the duration of atrial fibrillation decreases, the average ventricular rate declines, the atrial fibrillation burden is reduced, and the arrhythmia-free survival rate improves. 	Keteyian et al. (203)




 



4.2 Nutrition and dietary management in MT

Aging is often accompanied by physiological changes in older adults, such as difficulty in chewing, diminished taste perception, and declining digestive function, which may lead to reduced appetite, malnutrition, and weight loss (128, 204). Chronic malnutrition over time can accelerate muscle loss, cognitive decline, and immune system impairment, further affecting the QoL of older adults and significantly hindering healthy aging (129). Therefore, scientifically sound nutritional and dietary management plays a crucial role in promoting the health of older adults. Travel, as a lifestyle intervention, offers older adults opportunities to experience diverse and healthy diets. For instance, the Mediterranean diet, rich in fish, olive oil, and whole grains, has been shown to effectively improve cardiovascular health (205). MT further integrates personalized dietary plans, nutritional counseling, and metabolic testing into the health management process, providing older adults with more comprehensive support. Studies indicate that traditional plant-based foods contain abundant bioactive compounds, which, through mechanisms such as antioxidation, anti-inflammation, and cell regeneration, can effectively slow down the aging process (206). Specifically, these natural components reduce oxidative stress, lower inflammatory responses, and promote cellular repair, playing an important role in achieving healthy aging.

For example, Li et al. conducted a questionnaire survey of 3,982 older adults in Chinese communities and calculated their dietary quality index, finding that higher dietary quality significantly reduced the risk of all-cause mortality and cancer-related mortality associated with underweight or obesity in older adults (207). Additionally, anti-inflammatory and antioxidant diets have been shown to play an important role in preventing cardiovascular disease mortality related to obesity (207). Gross et al. studied 7,300 eligible older adults to evaluate the relationship between frailty status and adherence to the Mediterranean diet, with results indicating that the Mediterranean diet significantly reduces frailty in older adults (105). It is worth noting that the continuous learning algorithm can deeply integrate local dietary databases with patients’ personalized needs. For example, during MT in Thailand, the algorithm analyzes real-time blood glucose monitoring data and dietary logs to dynamically learn patients’ metabolic responses to tropical fruits, generating adaptive recipes: recommending low-GI local fruits (such as pomelo instead of mango) paired with high-fiber palm heart salad, preserving regional dietary characteristics while ensuring stable blood glucose levels. The algorithm employs an incremental training mechanism to continuously integrate ingredient characteristics from different wellness destinations and patient feedback, gradually building a cross-cultural nutritional intervention knowledge base. Giordano et al., through a systematic review of literature and data analysis, found that the Mediterranean diet effectively lowers the incidence of geriatric cancers, though its specific impact on cancer mortality requires further investigation (208). Veronese et al. pointed out that due to its rich nutrients and bioactive compounds, the Mediterranean diet is an effective method for preventing and managing osteoarthritis, promoting rehabilitation, or preventing disease progression (209). Furthermore, Ma et al. analyzed the relationship between activities of daily living (ADL) and basic activities of daily living (Ma et al.) in older adults and their tea-drinking habits using data from the 2008–2018 Chinese Longitudinal Healthy Longevity Survey, showing that tea consumption has a protective effect against disability in older adults (210). Şimşek and Uçar, through a systematic review of literature, explored the application of the ketogenic diet in Alzheimer’s disease (AD) or mild cognitive impairment, demonstrating that the ketogenic diet effectively protects or improves cognitive function in older adults (211). Lastly, Sakatani et al. developed a cognitive function screening test based on deep neural networks and evaluated older adults in gyms, revealing that therapy combining exercise and diet significantly improves cognitive function in older adults (212). These studies highlight the significant role of proper dietary structure and lifestyle interventions in promoting the health of older adults, preventing chronic diseases, and improving cognitive function. By optimizing dietary quality, adhering to the Mediterranean diet pattern, integrating exercise and nutritional therapies, and exploring personalized dietary solutions such as the ketogenic diet, it is possible to effectively enhance the QoL and overall health of older adults (see Table 2).


TABLE 2 Nutrition and dietary management as a non-pharmacological intervention in healthcare.


	Intervention
	Region
	Sample
	Health focus
	Key Findings
	Source

 

 	Healthy Diet Patterns: Oxidants, Vitamins, Minerals, and Fiber 	China 	3,982 community-dwelling older adults 	Weight issues, cancer, obesity-related cardiovascular diseases 	A balanced diet rich in antioxidants, vitamins, minerals, and fiber reduces all-cause and cancer mortality risks in older adults with weight problems. It provides comprehensive nutrition, supports physical health, and mitigates cancer risk and progression. 	Li et al. (207)


 	Mediterranean Diet 	America 	7,300 older adults aged 60+ 	Frailty 	The Mediterranean diet plays a potential role in maintaining physical strength and delaying or reducing frailty progression. 	Gross et al. (105)


 	Mediterranean Diet 	Italy 	Older adults aged 60+ 	Cancer 	The Mediterranean diet exhibits significant anti-inflammatory and antioxidant properties, reducing cancer incidence in older adults but showing less clear effects on cancer mortality. 	Giordano et al. (208)


 	Mediterranean Diet 	Italy 	Older adults with OA 	OA 	The Mediterranean diet’s strong antioxidant and anti-inflammatory capabilities help control metabolic abnormalities, maintain weight, bolster immune system resilience, and alleviate OA symptoms. 	Veronese et al. (209)


 	Tea 	China 	Chinese Longitudinal Healthy Longevity Survey (2008–2018) 	Disability in older adults 	Regular tea consumption prevents ADL disabilities in older adults. Daily tea drinking lowers the risk of BADL disabilities, though further research is needed to determine optimal dosage. 	Ma et al. (80)


 	Ketogenic Diet 	Turkey 	Patients with AD and mild cognitive impairment 	AD and mild cognitive impairment 	The ketogenic diet demonstrates neuroprotective effects, safety, and sustainability, aiding in protecting or improving cognitive function in AD patients. However, long-term adherence may pose certain risks for older adults. 	Şimşek and Uçar (211)


 	Exercise-Based Dietary Therapy 	Japan 	Older adults at gyms 	Vascular dementia and AD-related cognitive impairments 	Cognitive function assessed through DL-based tests improves with exercise dietary therapy, which is effective in preventing and managing cognitive disorders in older adults. 	Sakatani et al. (212)




 



4.3 Social interaction and psychological health in MT

Moreover, social interaction and mental health play a crucial role in the overall well-being of older adults. Social isolation and loneliness have emerged as significant challenges in global public health. Statistics indicate that approximately 50% of individuals aged 60 and above experience social isolation, while one-third of older adults report feeling lonely (213, 214). Non communicable diseases (215) not only substantially increases the risk of psychological disorders such as anxiety, depression, and dementia but can also lead to chronic conditions like cardiovascular diseases (216). Therefore, promoting social participation among older adults is essential for preventing mental health issues and cognitive decline (11, 217, 218). Travel, as a form of social activity, offers older adults opportunities to meet new people and expand their social networks. During travel experiences, older adults can enhance their social skills and improve their social health through interactions with hosts, fellow travelers, and service providers (219, 220). In particular, within the context of MT, destination centers often provide a range of services such as psychological counseling, meditation, mindfulness therapy, and TCM-based emotional therapies (74–77). These interventions not only help alleviate stress and enhance well-being but also effectively address mental health issues arising from loneliness. By integrating these social and mental health-focused interventions into the travel experience, MT provides a holistic approach to promoting healthy aging, fostering both physical and psychological resilience in older adults.

For example, Yang et al. conducted a data modeling analysis to examine the relationship between social activities, depression, and cognitive function in older adults. The study found that social activities can effectively reduce depressive symptoms by strengthening social connections and providing emotional support. Furthermore, cognitive health interventions not only help protect cognitive function in older adults but also play an important role in preventing and alleviating depression, thereby promoting healthy aging (218). Yin et al. employed a phenomenological approach to conduct an in-depth study of older adults with mild cognitive impairment (MCI). The results showed that participants who sought help from family members and maintained neighborhood social ties not only expanded their mobility within the community but, in some cases, extended it beyond community boundaries. This increased mobility had a positive impact on the rehabilitation of cognitive impairments (221). Notably, during MT, social interactions with family members or strangers can also protect cognitive function by expanding mobility. Soo Yeon Yoo et al. performed a systematic search and detailed analysis of relevant literature, finding that as the frequency of social interactions increases along with significant improvements in cognitive function, the level of depression in older adults decreases significantly (222). Chan et al. conducted a systematic review of six databases, highlighting that mindfulness therapy, as a low-cost and scalable psychological intervention, can be easily integrated into caregiving practices, significantly enhancing the well-being of older adults with MCI and improving their sleep quality (223). Haudry et al. assessed 27 older adult meditation experts and 135 non-meditators, revealing that meditation can reduce negative psychological factors while enhancing positive emotions through specific mechanisms. Additionally, meditation practice can counteract brain volume loss associated with aging, promoting healthier aging processes (224). Hung et al. conducted a survey of older adults receiving care services at “Senior Activity Centers” in Singapore using both qualitative and quantitative research methods. The study demonstrated that psychological counseling not only enhances overall well-being but also effectively boosts dignity among older adults (225). Lastly, Yang et al. conducted a systematic review of database literature and related controlled experiments, finding that TCM-based emotional therapy has significant effects in improving post-stroke depression symptoms. This therapy is advantageous due to its cost-effectiveness, safety, minimal side effects, and ease of acceptance by patients, providing critical support for rehabilitation (77). In conclusion, social activities, psychological interventions, and traditional medicine therapies demonstrate multifaceted potential in promoting mental health and cognitive function in older adults. By strengthening social connections, providing emotional support, and adopting personalized interventions, these approaches not only effectively alleviate depressive symptoms but also offer important support for achieving healthy aging (see Table 3).


TABLE 3 Social interaction and mental health as a non-pharmacological intervention in healthcare.


	Intervention
	Region
	Sample
	Health Focus
	Key Findings
	Source

 

 	Social Activities 	China 	6,802 adults aged 45 and above 	Cognitive function, depression 	Social interaction optimizes cognitive benefits and indirectly alleviates depressive symptoms. Cognitive and physical stimulation activities have a significant positive impact on mental health. 	Yang et al. (218)


 	Social Interaction, Including Communication with Family Members and Neighborhood Interaction 	China 	Older adults with MCI 	MCI 	Interactions with family members or neighbors enhance adaptability and mobility in older adults, which is beneficial for cognitive function. 	Qingqing Yin and Lin Chen and Xupeng Mao and Eva (221)


 	Social Engagement 	Korea 	Literature review on older adults and social interventions 	Depression, cognitive impairment 	Social engagement protects cognitive function in older adults and helps prevent or alleviate depressive symptoms. 	Yoo et al. Yoo et al. (222)


 	Mindfulness meditation 	British 	Older adults with MCI 	Sleep disorders in MCI patients 	Mindfulness meditation significantly improves sleep quality, reduces insomnia severity, and enhances overall well-being in older adults with MCI. 	Chan et al. (223)


 	Mindfulness meditation 	France 	27 older adult meditation experts and 135 non-meditators 	Aging and mental health 	Long-term meditation promotes structural and functional brain protection during aging and improves psychological and emotional factors. 	Haudry et al. Haudry et al. (224)


 	Psychological counseling 	Singapore 	Adults aged 65 and above 	Healthy aging, dignity 	Psychological counseling optimizes psychological and behavioral functions, enhances overall well-being, and preserves the dignity of older adults. 	Hung et al. (80)


 	TCM emotional therapy 	China 	Seven databases on stroke and TCM emotional therapy-related controlled experiments 	Post-stroke depression 	TCM emotional therapy improves neurological and cognitive functions in post-stroke depression patients and alleviates anxiety and depressive symptoms. 	Yang et al. (77)




 



4.4 Emotional well-being and psychological resilience in MT

The fourth aspect is emotional well-being and psychological resilience. As individuals age, their health tends to decline gradually, making them more susceptible to negative emotions such as anxiety, depression, and anger. These emotions not only negatively impact the nervous system, immune system, and cardiovascular system but can also accelerate the aging process (226–228). Conversely, positive emotions like happiness, serenity, and satisfaction can enhance physiological functioning, thereby promoting healthy aging (229). In the realm of MT, various therapies are widely utilized to support emotional regulation and mental health in older adults. For instance, horticultural therapy (HT), balneotherapy, mud baths, hydrotherapy, and aromatherapy have been proven effective in helping older adults relieve stress and improve their psychological state (96, 97). Additionally, TCM emotional therapy offers a unique approach by adjusting emotions and balancing mind–body harmony, providing older adults with specialized mental health support (95). These comprehensive interventions collectively form an essential component of emotional management within MT, offering holistic support for the mental health of older adults. By integrating these therapies, MT not only addresses physical health but also ensures psychological well-being, ultimately contributing to a higher quality of life during aging.

For example, Zhao et al. conducted a systematic review based on the PRISMA guidelines, analyzing database literature and controlled experiments involving HT for dementia patients. The study found that HT not only protects cognitive function in dementia patients but also effectively induces positive emotions and increases their engagement (230). Additionally, Torres-Prunonosa, Jose et al. modeled and analyzed the economic benefits of spa tourism in Spain. Their results revealed that the primary motivations for spa tourists included relaxation (50.16%), recovery (28.20%), followed by curing illnesses (13.77%), disease prevention (5.90%), and leisure (1.97%) (97). These findings highlight the significant potential of hydrotherapy as a non-pharmacological intervention in promoting both mental and physical health. Liu ZY et al. conducted a randomized controlled trial involving 44 office workers to evaluate the effects of aromatherapy, with objective analysis performed using electroencephalography. The results showed that aromatherapy significantly enhanced participants’ physiological and mental well-being, reduced stress levels, and improved employee satisfaction (231). In this process, natural language processing (NLP)-driven continuous learning algorithms play a key role. The system dynamically constructs an emotional state evolution map by continuously analyzing the language expressions of the older adults during their travels (such as diaries, voice feedback, and consultation dialogues). When anxiety is detected, the algorithm will link to a database of MT destinations and prioritize recommendations for forest therapy (such as Aomori Prefecture in Japan) or socially intensive nursing homes (such as the Singapore “Senior Activity Centers”). If positive emotions are identified as consistently increasing, the current rehabilitation cycle is appropriately extended to consolidate the intervention’s effectiveness. This “emotion-scenario” adaptive matching mechanism significantly enhances the responsiveness of psychological interventions. Music therapy, aromatherapy, and massage therapy are also widely used in palliative care for terminally ill patients. Jodie F et al., after reviewing multiple databases and conducting a comprehensive assessment, found that these three therapies effectively alleviate pain and anxiety while enhancing happiness and QoL. Among them, music therapy and massage therapy demonstrated particularly notable effects in pain relief and QoL improvement (232). Xiaotangshan Hot Spring in Beijing, a renowned historical health resort in China, is famous for its unique water quality rich in minerals. Its hot spring water is characterized by high heat, fluoride content, sodium bicarbonate-calcium composition, and mild mineralization. It has been widely applied in medical rehabilitation and health management. Xiaotangshan offers various rehabilitation treatments and hydrotherapy programs tailored for different patient groups and sub-health populations, such as aquatic exercise rehabilitation, whirlpool bubble baths, steam therapy, and herbal baths. These therapies not only improve physical health but also help visitors relax, reduce stress, and alleviate anxiety (98). Ben Massoued et al. analyzed the treatment process of a 21-year-old psychiatric patient and found that combining cognitive behavioral therapy (87) with emotion-focused therapy (EFT) effectively alleviated depressive symptoms in individuals at high risk of psychosis, optimizing disease prognosis (233). Furthermore, Liu et al. conducted a systematic review of non-pharmacological interventions for type 2 diabetes and found that TCM-based emotional therapy significantly reduces clinical symptoms in diabetic patients, relieves anxiety, stress, and depression, and enhances overall well-being and mental health (76). In summary, various non-pharmacological interventions demonstrate significant potential in promoting mental health, alleviating disease symptoms, and improving QoL. From horticultural therapy and hydrotherapy to aromatherapy, music therapy, and TCM emotional therapy, these methods not only enhance physical health but also support emotional well-being and psychological resilience, offering personalized health solutions for diverse populations (see Table 4).


TABLE 4 Emotional regulation and psychological resilience as a non-pharmacological intervention in healthcare.


	Intervention
	Region
	Sample
	Health Focus
	Key findings
	Source

 

 	HT 	China 	Dementia patients 	Dementia 	HT can make dementia patients less agitated, evoke more positive emotions, and help maintain good cognitive function. 	Zhao et al. (230)


 	Balneotherapy, Spa tourism 	Spain 	Spa tourists in Maresme, Catalonia 	Relaxation, recovery, disease prevention, and treatment 	The primary motivation for spa tourism is relaxation and recovery (78.36%), followed by disease prevention and treatment. Balneotherapy shows significant potential as a non-pharmacological intervention to promote physical and mental health. 	Torres-Pruñonosa et al. (97)


 	Aromatherapy 	China 	44 office workers 	Stress, anxiety, depression 	Aromatherapy positively impacts participants’ emotions, enhances emotional well-being, helps relieve stress, anxiety, and depression, and improves overall physical and mental health. 	Liu et al. (231)


 	Music Therapy, Aromatherapy, Massage Therapy 	/ 	Palliative care for terminally ill patients (based on literature review) 	Palliative care 	These three therapies improve pain and anxiety in patients, enhance their well-being, and improve QoL. 	Jodie et al. (232)


 	Balneotherapy 	Xiaotangshan Hot Spring, Beijing, China 	/ 	Wellness, rehabilitation, healing, and treatment 	Balneotherapy helps relax the mind and body, relieve stress, improve anxiety and depression, manage chronic diseases, and support rehabilitative exercise. 	Beijing Xiaotangshan Hospital (98)


 	EFT 	British 	A 21-year-old psychiatric patient 	Depression 	EFT significantly improves depressive symptoms and physical functioning in the psychiatric patient. 	Ben Massoued et al. (233)


 	TCM-Emotional Therapy (a NPT) 	China 	Type 2 diabetes patients 	Type 2 diabetes 	For patients with diabetic nephropathy, negative emotions are improved, and QoL is enhanced after TCM emotional care. TCM emotional therapy plays a role in improving clinical symptoms, reducing post-void residual urine volume, and alleviating anxiety and depression. 	Liu et al. (76)




 



4.5 Physical therapy and rehabilitation in MT

The final aspect to consider is physical therapy and rehabilitation, which represents one of the most distinctive functions of MT compared to regular tourism. Against the backdrop of global population aging, there has been a trend toward younger onset of chronic diseases, making chronic disease management a critical issue in public health. Chronic diseases refer to medical conditions that require long-term management and monitoring, are often difficult to cure, and necessitate ongoing treatment (234). Common chronic diseases include hypertension, diabetes, asthma, depression, osteoporosis, osteoarthritis, and AD. These conditions not only severely impact an individual’s QoL but also place a significant burden on public health systems (1). Chronic disease management is a core component of public health management and a key strategy for slowing the progression of major illnesses (13). Existing statistics reveal that over 80% of individuals aged 65 and above suffer from at least one chronic disease, while 68% have two or more conditions, referred to as multimorbidity (125). These specific pathologies can be fatal individually or, through their combined effects, accelerate mortality risk (115). Consequently, effective chronic disease management has become increasingly urgent. Röhrich, Giordano, and Kohls emphasize that chronic non-healthy states cannot be cured through traditional acute care models but can be alleviated through complementary, health-promoting integrated approaches aimed at symptom relief, functional recovery, and QoL improvement (235). In the context of MT, high-quality physical therapy, natural therapeutic interventions, comprehensive healthcare services, and professional support offer critical solutions for chronic disease management among older adults. These measures not only assist patients in better managing the challenges posed by chronic diseases but also enable personalized health management through multidisciplinary collaboration, thereby enhancing overall health levels and QoL. By integrating advanced medical practices with holistic wellness strategies, MT provides a unique platform for addressing the complex needs of individuals living with chronic conditions, ultimately fostering healthier aging and improved well-being.

For example, Shahzad Khan and Md. Shariful Alam’s research on the current status and potential of MT in Saudi Arabia revealed that the country attracts a large number of tourists for neurological rehabilitation, occupational therapy, and physical therapy due to its advanced healthcare facilities, professional service teams, and cutting-edge rehabilitation technologies, particularly for conditions such as stroke and cerebral palsy-induced neurological disorders (59). This study highlights the significant advantage of MT destinations in attracting specific patient groups through specialized rehabilitation services. Chia-Wen Lee and Ching Li further evaluated the feasibility and appropriateness of the health tourism destination index. Their findings indicated that when selecting an MT destination, individuals prioritize the medical standards, health promotion capabilities, and leisure tourism experiences offered by the destination. Additionally, physical activity and exercise therapy received increased recognition from expert panels, reflecting their growing importance in health management (236). Hussam Abdeljabar Ahmad Mizher et al., based on the PRISMA guidelines, conducted a systematic quality analysis of studies on hypertension and natural therapies retrieved from databases. The results demonstrated that natural therapies not only effectively lower blood pressure but also do not produce significant side effects (17). This provides a new non-pharmacological intervention approach for chronic disease management. Crooks VA et al. conducted semi-structured telephone interviews with Canadian medical tourists who traveled abroad for osteoarthritis surgery. The study found that these tourists generally did not question the necessity of surgery and exhibited a proactive attitude toward surgical interventions. Furthermore, they were willing to actively participate in health-related decision-making processes (237). This study reveals the autonomy and enthusiasm of medical tourists in treatment selection. Ortega-Collazos et al. conducted a study involving 42 older adult patients with osteoarthritis (mean age: 70 years), assessing the effects of peloids (94). The results showed that this therapy significantly alleviated pain, improved functional recovery, and enhanced QoL (95). This indicates the potential value of traditional natural therapies in geriatric chronic disease management. Ali et al. assessed 1,108 medical tourists referred from six countries to the United States for diabetes treatment and care. The study found that short-term diabetes consultations in the context of MT yielded significant outcomes (238). This highlights the efficiency and practicality of MT in chronic disease management. Finally, Liu SJ et al., following the PRISMA evaluation guidelines, analyzed relevant literature in databases and discovered that combining traditional Chinese fitness exercises with medication can significantly increase BMD levels in postmenopausal women (239). This provides important reference data for skeletal health management in older populations. In summary, these studies demonstrate the significant potential of MT in chronic disease management, rehabilitation treatment, and health promotion. From natural therapies to traditional fitness exercises and personalized medical consultations, various interventions offer diverse health management options tailored to different populations (see Table 5).


TABLE 5 Physical therapy and rehabilitation as a non-pharmacological intervention in healthcare (chronic diseases and other conditions).


	Intervention
	Region
	Sample
	Health Focus
	Key Findings
	Source

 

 	Healthcare, physical therapy, post-surgical rehabilitation 	Saudi Arabia 	Medical tourists in Saudi Arabia 	Various diseases 	Saudi Arabia attracts numerous tourists due to its advanced organ transplant facilities, other medical equipment, highly skilled professionals, and comprehensive healthcare services. 	Shahzad Khan and Md. Shariful (59)


 	Healthcare, sports, natural environment 	China 	Experts in healthcare, health and tourism sectors, social tourism agencies, and government industrial units 	MT destination index 	The development of health tourism destinations should focus on medical care, health management, nursing, and recovery. Sightseeing and other leisure activities, along with healthy diets, can improve health. 	Lee and Li (236)


 	Natural therapies (including traditional medicines, herbs, and plants) 	/ 	Studies on natural therapy interventions for hypertension retrieved from databases 	Hypertension 	Natural therapies are generally safe and well-tolerated for hypertension patients. Most adverse reactions are mild and can be controlled without treatment. 	Hussam Abdeljabar Ahmad Mizher and Muhammad Iqbal Hamidullah and Syahrir (17)


 	MT—cross-border physical therapy 	Canada 	Canadian medical tourists who traveled abroad for OA treatment 	OA 	Medical tourists voluntarily and actively decided to undergo surgical interventions for OA treatment and actively cooperated with health management requirements. 	(237)


 	Peloid therapy (94), Mud Baths 	Span 	42 OA patients with an average age of 70 years 	OA 	Peloid therapy reduces anxiety, alleviates pain, improves QoL, and enhances physical function in OA patients. Supplementing with RosA can enhance the therapeutic effects of peloid therapy for OA management. 	Ortega-Collazos et al. (95)


 	MT—cross-border physical therapy 	America 	1,108 medical tourists referred from six countries for diabetes treatment and care in the U. S. 	Diabetes 	After a single consultation, diabetes symptoms significantly improved. In the short term, MT-based diabetes consultations show significant effectiveness. 	Ali et al. (238)


 	Traditional Chinese Fitness Exercises (Tai Chi, Baduanjin, Wuqinxi, Yijinjing, Liu Zi Jue) Combined with Pharmacological Treatment 	\ 	3,658 postmenopausal women 	BMD 	Among traditional Chinese fitness exercises, Tai Chi is most effective in improving lumbar spine BMD and Ward’s triangle BMD, while Baduanjin is most effective for femoral neck BMD treatment. 	Liu et al. (239)




 

MT serves as a crucial tool for promoting healthy aging by integrating various aspects such as physical activity, nutritional management, social interaction, mental health interventions, physical therapy rehabilitation, and chronic disease management into a comprehensive health management solution for older adults, as shown in Figure 6. Additionally, MT combines personalized medical services and rehabilitation support to meet the diverse and individualized health needs of older adults. Research indicates that during the process of healthy aging, environmental factors and lifestyle choices play a more decisive role compared to genetic factors (125, 128). Non-pharmacological interventions, such as physical exercise, improved nutrition, social participation, and emotional regulation, are particularly emphasized due to their significant cost-effectiveness advantages. These measures are considered among the optimal pathways for optimizing the health of older adults. By addressing both physical and psychological well-being through tailored programs, MT not only enhances the quality of life for older adults but also supports the prevention and management of age-related diseases, ultimately contributing to healthier aging outcomes.

[image: Flowchart titled "Healthy Aging in Medical Tourism" with five categories: Physical Activity & Functional Recovery, Nutrition & Dietary Management, Social Interaction & Mental Health, Emotional Well-being & Psychological Resilience, and Physical Therapy & Rehabilitation. Each category outlines methods like exercise plans, dietary management, therapies, and human interaction, aiming to improve pain relief, emotional health, cognitive function, and nutrition. All categories lead to goals of reducing illness risks, alleviating public health pressures, improving quality of life, and enhancing well-being for healthy aging.]

FIGURE 6
 The comprehensive mechanism of proactive health among the older adult patients with chronic conditions in MT. MT supports healthy aging by integrating physical exercise with cross-border healthcare for rehabilitation and chronic disease management, offering mental health interventions such as balneotherapy and psychological counseling to reduce depression and enhance cognition, and providing personalized nutritional plans to optimize dietary health. These combined approaches promote active health management and improve overall well-being among the older adults.


MT offers comprehensive health management services for the older adults by integrating interventions such as exercise rehabilitation, personalized dietary plans, and emotional therapy. These measures not only enhance functional capacity and reduce chronic disease risks but also strengthen social interaction skills and psychological resilience. For example, combined traditional and modern therapies like TCM massage, Tai Chi, and balneotherapy effectively alleviate physical symptoms and significantly improve mental health, thereby enhancing overall QoL (68, 206). Additionally, MT provides telehealth management, post-surgical rehabilitation support, and precision medical testing to ensure continuous health care and personalized attention for older adults. Thus, MT serves not only as a practical health promotion tool but also as an integrated intervention approach that plays a vital role in healthy aging. By combining traditional medicine with modern medical technology, MT offers multidimensional health management solutions and complements conventional healthcare models. Looking ahead, greater integration of MT into public health policies is needed to promote its application in global healthy aging strategies. This will optimize older adults health, enhance well-being and QoL, and provide critical support for achieving society’ s goal of comprehensive healthy aging.




5 Limitations and future prospects of current research

This chapter aims to objectively examine the primary limitations and challenges associated with natural non-pharmacological therapies and MT in promoting active health management among older adult patients with chronic diseases and their synergistic role in public health, based on a systematic review of this study and relevant literature. It also proposes forward-looking future research directions based on these findings. This study focuses on the deep integration and efficiency optimization of this field, identifying the following four interrelated key dimensions that require urgent strengthening: first (5.1), the potential of traditional Chinese medicine (as one of the core representatives of natural non-pharmacological therapies) within the MT framework remains significantly underutilized and lacks integration; second (5.2), providing comprehensive MT services that meet the holistic needs of the older population requires breaking down disciplinary barriers and strengthening cross-disciplinary collaboration mechanisms; Third (5.3), the interdisciplinary empirical research foundation supporting MT practices aimed at achieving healthy aging remains weak, particularly lacking scientific quantitative assessments of long-term effects; finally (5.4), in response to the dynamic and individualized needs of older adults chronic disease management, precision health management driven by intelligent algorithms represents an important direction for technological evolution. These limitations and prospects are not isolated but collectively outline the core pathways for future development in this field: from deepening the integrated application of specific natural non-pharmacological therapies (such as traditional Chinese medicine) in MT (5.1), to building a comprehensive service system through multidisciplinary collaboration (5.2), to strengthening evidence-based research to validate intervention effects (5.3), and ultimately moving toward data-driven intelligent health management (5.4). In-depth exploration of these issues not only helps address current research gaps but also provides practical theoretical guidance and implementation pathways for optimizing the synergistic model of MT and natural non-pharmacological therapies, enhancing health management for older adults with chronic health conditions, and advancing the implementation of healthy aging strategies.


5.1 Insufficient application of TCM therapy in MT

TCM is a time-honored holistic medical system with a practice history spanning over two millennia. Rooted in the philosophy of balance and harmony, TCM encompasses diverse therapeutic modalities such as acupuncture, herbal medicine, dietary therapy, qigong, and tuina (240). At its core, TCM emphasizes the concept of “unity between heaven and humanity,” viewing the human body as a microcosm interacting with the natural environment, where health arises from the equilibrium of qi, blood, yin, and yang (241). Additionally, TCM theory posits that kidney essence deficiency is the fundamental cause of aging, vitality loss is a key characteristic of aging, and physical and mental exhaustion represent the manifestations of senescence (242). The theoretical framework of TCM is built upon classical texts such as the Huangdi Neijing, Shennong Bencao Jing, and Shanghan Lun, which established foundational principles including yin-yang theory, wuxing (five phases), the meridian system, and zang-fu (visceral organ) physiology (243). In this system, “qi” is regarded as the fundamental life energy that flows through the body via meridians. When the flow of qi is obstructed or imbalanced, disease occurs (244). To accurately assess a patient’s condition, TCM employs the Eight Principles Differentiation (yin/yang, exterior/interior, cold/heat, deficiency/excess) and the Four Diagnostic Methods (observation, auscultation/olfaction, inquiry, pulse palpation) to develop personalized treatment plans (245). In modern healthcare, practitioners can integrate contemporary innovations with TCM’s gerontological knowledge to offer comprehensive and individualized care. This approach focuses not only on physical well-being but also on emotional and spiritual health, enhancing overall QoL (246). As such, TCM serves as an integrative medical system with significant value in promoting healthy aging and improving overall QoL.

TCM treatment methods encompass a variety of therapies that integrate traditional wisdom with modern applications, addressing physical, emotional, and spiritual health. Below is a summary of the key approaches:


5.1.1 Acupuncture and tuina

Acupuncture and tuina are hallmark non-pharmacological therapies in TCM. They stimulate specific acupoints along meridians to regulate the flow of qi and blood, achieving therapeutic effects (247). Modern research highlights acupuncture’s efficacy in pain management, stress reduction, and promoting relaxation by stimulating nerves, muscles, and connective tissues. Tuina, as a form of manual therapy, enhances blood circulation, alleviates muscle tension, and is widely used for musculoskeletal disorders, chronic pain, and sub-health conditions.



5.1.2 Herbal therapy

Herbal therapy forms the core of TCM, utilizing natural herbs combined into formulas to tonify qi and blood, remove dampness and toxins, and harmonize organ functions. Common herbs like ginseng, astragalus, and angelica root have been proven effective in boosting immunity, improving digestive function, and alleviating insomnia (248). These herbs are not only integral to TCM but are increasingly incorporated into modern integrative medicine for treating chronic diseases and functional disorders.



5.1.3 Dietary therapy

TCM dietary therapy emphasizes the concept of “food as medicine,” advocating balanced nutrition to nurture the body and prevent chronic illnesses. For instance, integrating herbal soups or Mediterranean-style diets can effectively address metabolic syndrome and cardiovascular issues. Modern nutritional science aligns with TCM principles, emphasizing whole-food intake and personalized meal planning to optimize health (249).



5.1.4 Moxibustion and cupping

Moxibustion and cupping are common external therapies in TCM. Moxibustion uses heat to improve circulation, expel cold and dampness, and is often applied for rheumatic diseases, dysmenorrhea, and gastrointestinal disorders (250), frequently combined with acupuncture for enhanced results. Cupping employs negative pressure to stimulate blood flow and relieve muscle pain, gaining popularity among athletes and those seeking alternative treatments. Its applications extend to alleviating chronic fatigue, boosting immune function, and aiding post-surgical recovery (251).



5.1.5 Qigong and Tai Chi

Qigong and Tai Chi exemplify TCM’ s movement-based therapies. Through controlled breathing and gentle movements, they enhance vitality, cardiovascular health, balance, and emotional regulation (193). Tai Chi, with its low-impact nature, suits all age groups and fitness levels, improving posture, flexibility, and stress management. Qigong activates the body’s self-healing mechanisms, fostering self-awareness and empowerment, making it a vital tool for holistic well-being (252, 253).



5.1.6 Music therapy

Rooted in the five-element theory, TCM music therapy links musical tones to the functions of internal organs, maintaining internal harmony. It features five basic tones—Jue (254), Zhi (fire), Gong (255), Shang (metal), and Yu (water)—each corresponding to different organ systems (256, 257). These tones regulate emotions, reduce anxiety, and promote overall mind–body balance through auditory stimulation. Together, these therapies reflect TCM’s comprehensive approach to health, blending ancient practices with contemporary insights to address diverse health needs and enhance QoL.

As global health paradigms shift from disease treatment to prevention and holistic health management, TCM has increasingly gained recognition internationally due to its focus on integrative care, personalized treatment, and minimal side effects. The WHO has included TCM in its Global Strategy on Traditional Medicine, and many researches have adopted it as a key component of complementary and alternative medicine (258–260). Despite its proven efficacy in modulating immune function, anti-inflammatory effects, improving blood circulation, and alleviating chronic pain (261, 262), the utilization of TCM within MT remains limited. Current MT offerings predominantly emphasize surgical procedures and rehabilitation therapies, often neglecting holistic health management approaches (263). Consequently, TCM’s comprehensive philosophy has yet to be fully integrated into MT frameworks. Notably, Western mind–body therapies such as yoga and mindfulness meditation are widely adopted in MT because they align more closely with Western medical standards (264–266). In contrast, despite its unique advantages, TCM lacks standardized protocols that could systematically integrate its practices into MT programs. For instance, the combination of acupuncture, balneotherapy (hot spring therapy), and dietary therapy remains underdeveloped, limiting TCM’s potential in the global health tourism market. Furthermore, research on healthy aging tends to overlook TCM, focusing instead on Western pharmacology, exercise interventions, and psychological therapies while ignoring TCM’s distinct contributions in emotional therapy, qigong-based wellness practices, and dietary interventions. TCM’s emotional therapy holds significant potential for preventing geriatric depression, and Tai Chi practice has been shown to improve balance and cardiovascular health among older adults (193). These methods are cost-effective and scalable but remain in the early stages of investigation. Therefore, future research should prioritize exploring the application of TCM in MT by developing standardized TCM-based health management solutions, such as integrated models combining acupuncture, balneotherapy, and dietary therapy. Additionally, integrating TCM principles into frameworks for healthy aging research is essential to better understand its role in preventing and managing age-related diseases. To enhance the appeal of MT destinations and meet growing global health demands, interdisciplinary collaboration between medicine and tourism management is necessary. This includes designing and promoting health tourism products that incorporate TCM treatments and wellness philosophies. Such efforts can not only address gaps in current MT offerings but also provide comprehensive, culturally enriched health solutions tailored to an aging global population.




5.2 Insufficient interdisciplinary collaboration in MT to provide comprehensive services

MT should extend beyond medical treatment to encompass multi-dimensional health support, including mental health, dietary management, and exercise rehabilitation, in order to meet the comprehensive health management needs of older adults. As global population aging intensifies, the number of older adult tourists is rising, along with their demand for integrated medical services. Older adult tourists require not only chronic disease management and post-surgical rehabilitation but also scientifically designed exercise programs to promote physical activity and recovery, as well as dietary therapy to maintain health and gently improve their physical condition. Furthermore, psychological interventions such as music therapy and mindfulness meditation can effectively help older adults prevent depression, anxiety, age-related social stigma, and cognitive impairments, thereby enhancing their QoL (193, 266). However, current MT programs predominantly focus on single-service offerings, such as cross-border cosmetic treatments, post-surgical rehabilitation, and reproductive medicine, lacking an integrative, interdisciplinary health management framework (267). Despite the need for comprehensive interventions in healthy aging, existing MT projects remain centered on single-disease management, failing to adequately address lifestyle interventions, dietary therapy, and long-term health monitoring (263). This limitation makes it difficult for tourists aged 65 and above to access systematic health promotion services that fully satisfy their diverse needs for healthy aging. To better meet the needs of older adult tourists, MT destinations should provide integrated health services by adopting a “three-dimensional holistic health management” model that combines medical care, rehabilitation, mental health, dietary management, and exercise management into a unified system. Specifically, MT destinations are encouraged to strengthen interdisciplinary collaboration among doctors, nutritionists, exercise rehabilitation specialists, and psychotherapists to tailor personalized health management plans for older adult tourists, ensuring they receive comprehensive support throughout their MT journey. Additionally, destinations should integrate multidisciplinary resources to establish comprehensive intervention centers for healthy aging, offering an integrated service model combining medical care, rehabilitation, mental health, dietary management, and exercise management to enhance the overall health experience of tourists aged 65 and above. Technology-enabled solutions are critical for achieving precise health management. MT destinations can leverage wearable devices to monitor the real-time health status of older adult tourists and combine telemedicine technologies to provide continuous health management support. These technological tools not only improve the efficiency and accuracy of health management but also offer personalized health guidance, further enhancing older adult tourists’ trust and satisfaction with MT services (264). MT destinations should transition from a single-disease management model to a systemic health promotion model by integrating multidisciplinary resources, strengthening interdisciplinary collaboration, and incorporating advanced technology. Crucially, interdisciplinary collaboration requires technology to connect data. Continuous learning algorithms can build a dynamic knowledge integration platform: through incremental learning mechanisms, they integrate doctors’ diagnoses, nutritionists’ dietary plans, rehabilitation therapists’ exercise prescriptions, and psychological assessment data to generate cross-domain health profiles while protecting privacy. For example, when a traditional Chinese medicine practitioner inputs a patient’s diagnosis of “liver qi stagnation and spleen deficiency,” the algorithm automatically links nutritionists’ low-fat, high-fiber meal plans, psychologists’ music therapy programs, and physical therapists’ tai chi training plans, forming a personalized MT service package guided by the holistic view of traditional Chinese medicine. By doing so, they can create a comprehensive health service system tailored to the needs of older adult tourists, providing robust support for achieving the goal of healthy aging.



5.3 Insufficient interdisciplinary empirical research on MT in healthy aging

Current research on how MT promotes healthy aging primarily focuses on theoretical exploration, with a notable lack of interdisciplinary empirical studies, particularly regarding the long-term quantifiable impacts of MT on aging populations. Existing studies predominantly employ qualitative methods, such as surveys or in-depth interviews, to examine the travel experiences of older adult tourists and their potential health benefits. For instance, Miyashita et al. (268) conducted a survey of Japanese retirees who traveled to Thailand for chronic disease treatment or post-surgical rehabilitation, revealing improvements in their health status following these interventions. Peng et al. (136) extended this research by applying transformative service research, highlighting how MT enhances the well-being of vulnerable groups, such as middle-aged and older adults, through non-pharmacological interventions. While these studies provide initial insights into the value of MT, their limitations are significant: they rely heavily on qualitative approaches, lacking robust quantitative analyses that could comprehensively evaluate MT’s specific impact on healthy aging. Future research should integrate medical research methodologies, utilizing rigorous empirical methods such as randomized controlled trials and case–control studies, to scientifically assess both the short-and long-term effects of MT on aging populations. High-quality evidence-based research would offer more compelling clinical evidence to validate whether MT effectively promotes physical, psychological, and social health among older adults. Additionally, such studies should compare the efficacy of MT with other health management approaches to clarify its unique advantages and appropriate applications. A notable challenge lies in the measurement of healthy aging, a multidimensional concept encompassing physiological health, cognitive function, mental state, and social well-being. There is currently no consensus on standardized metrics for assessing healthy aging. For example, Lara et al. (269) defined objective indicators of healthy aging as cognitive function, physical capacity, physiological function, immune function, and endocrine function, emphasizing the importance of biomarkers. In contrast, Sanchez-Niubo et al. (204) developed the ATHLOS scale, which integrates assessments of cognition, vitality, psychological symptoms, sensory function, mobility, and activities of daily living. This diversity in measurement systems reflects the complexity of healthy aging but also complicates comparability and consistency across studies. To enhance the scientific rigor and accuracy of future research, reliance solely on contributions from tourism scholars is insufficient. Interdisciplinary collaboration involving medicine, psychology, sociology, gerontology, public health, and tourism management is essential. Such collaborations can optimize measurement methods for healthy aging and deepen understanding of the practical health benefits of MT as a non-pharmacological intervention. For example, integrating biomarker detection techniques from medical research with mental health assessment tools from psychology could provide more precise evaluations of MT’s impact on older adult health. Incorporating perspectives from sociology and gerontology would further illuminate MT’s broader implications for social well-being and QoL. Future research should prioritize three key directions: 1. adopting more scientifically rigorous methodologies, such as RCTs and case–control studies, to quantify MT’s health benefits; 2. fostering interdisciplinary cooperation to develop unified and comprehensive frameworks for measuring healthy aging; and 3. exploring the potential applications of MT within global healthy aging policies and practices, providing robust theoretical foundations and scientific support for policy formulation and industry implementation. Through these efforts, MT can be better positioned as an effective tool for promoting comprehensive and sustainable healthy aging.



5.4 Dynamic health management driven by intelligent algorithms

Current MT services have significant limitations in dynamically responding to the needs of older adult patients with chronic conditions. However, intelligent algorithms are reshaping the paradigm of health management by constructing a “perception-decision-optimization” closed-loop system. This system first integrates multi-source data to create a dynamic health profile, combining four dimensions: environmental (climate and air quality of the health resort), behavioral (adherence to non-pharmacological therapies), physiological (metrics from wearable devices), and feedback (patient subjective evaluations). Gradient masking technology is employed to achieve incremental data fusion, effectively avoiding the catastrophic forgetting issue of traditional models. Its technical framework has been validated through the DeepSeek-R1 health profile model. Based on this, the algorithm generates personalized MT path planning based on health profiles and efficacy predictions, dynamically optimizing health resort switching strategies through a multi-armed bandit model: in the initial stage, it recommends Japanese Hakone hot spring therapy to alleviate joint pain; in the advanced stage, it switches to Thai Chiang Mai to regulate metabolic syndrome; and in the consolidation stage, it selects Chinese Hainan to prevent cognitive decline. This intelligent recommendation mechanism has been integrated into the Ctrip MT system. Meanwhile, the risk warning system constructed by the temporal convolutional network can identify three high-risk scenarios seven days in advance—hypoxia reactions in high-altitude areas, blood sugar fluctuations in tropical dietary environments, and fall risks from high-intensity activities—and push customized intervention plans. Its technical prototype has achieved significant results in the Ping An Health Insurance system.

In the field of traditional Chinese medicine, algorithms have broken through the bottleneck of traditional experience inheritance. Through deep learning, they analyze the diagnostic rules of renowned physicians, associate tongue pattern maps and pulse data with syndromes such as “liver and kidney yin deficiency,” and construct acupuncture prescription optimization models. This new interdisciplinary collaboration framework not only enables intelligent analysis of medical data but also promotes the deep integration of traditional medicine and modern algorithms. From data collection to dynamic planning, from risk warning to TCM standardization, intelligent algorithms are building a smart health management ecosystem covering the entire life cycle through multi-dimensional technological collaboration.

While medical tourism offers promising opportunities for health promotion and access to alternative treatments, it also presents several critical challenges. These include regulatory disparities across countries, limited oversight of treatment quality and safety, and the risk of exploitation of vulnerable patients. Additionally, issues such as continuity of care—where patients return home after treatment without follow-up—pose significant risks to long-term health outcomes. There are also ethical concerns related to healthcare equity, as MT often benefits wealthier individuals while potentially diverting medical resources away from local populations in destination countries.




6 Conclusion

This study underscores the potential of MT as a proactive strategy for promoting healthy aging. By integrating natural non-pharmaceutical therapies with a dynamic health portrait framework, MT can support personalized and preventive care for older adults. However, the current conceptual model lacks empirical validation. Future research should incorporate AI-powered continual learning systems and longitudinal tracking to construct adaptive, multimodal health portraits that reflect real-time environmental, behavioral, physiological, and feedback data. This approach will not only improve the accuracy and relevance of health interventions but also enhance equity and quality of life in aging populations, offering scalable solutions for global public health challenges.
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