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Abstract: This paper systematically analyzes the development status, challenges, and future pathways of smart elderly 
care in Shanghai. As one of the cities with the most severe aging populations in China, Shanghai faces significant 
challenges such as a surge in chronic disease management demands and difficulties in the integration of healthcare and 
elderly care services. Research indicates that Shanghai has established a development framework led by the government 
with multi-stakeholder participation, applying technologies such as IoT monitoring, AI-based early warning systems, and 
big data analytics in home-based, community-based, and institutional elderly care. Key technologies include real-time fall 
detection algorithms (with an accuracy of 89.99%), voice emotion recognition systems, and positioning systems, which 
have effectively optimized medical resource allocation and improved care efficiency. However, the development of smart 
elderly care still faces challenges: inconsistent technical standards leading to system compatibility issues, prominent risks 
in elderly privacy protection and data security, the digital divide limiting service acceptance among the elderly, and a lag in 
the training system for professional caregivers. To address these issues, the study recommends strengthening policy support 
and financial investment, promoting interdisciplinary technology integration and innovation, and building a nationwide 
smart elderly care ecosystem. This paper argues that by improving technical standards, bridging the digital divide, and 
enhancing talent cultivation, smart elderly care will become a crucial strategic pathway to address the challenges of an 
aging population. Shanghai’s experience provides valuable insights for the development of smart elderly care across the 
country. 
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1. Introduction
1.1. Impact of population aging on Shanghai
Global population aging has become an irreversible trend. As one of the countries with the largest elderly 
population and the fastest aging rate in the world, China is facing severe challenges [1]. According to the 2024 
statistical survey by the National Bureau of Statistics, the population aged 60 and above in China was 310.31 
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million, accounting for 22.0% of the total national population, of which the population aged 65 and above was 
220.23 million, accounting for 15.6% of the national population. Figure 1 shows the growth trend of the 
population aged 65 and over in China (2015–2025).

1.2. National strategic demand for intelligent transformation
In response to the systemic challenges brought by population aging, developing a smart elderly care service 
system has become a national strategic demand. The “14th Five-Year Plan” for the Development of National 
Aging Affairs explicitly proposes the deep integration of the internet, big data, artificial intelligence, and other 
technologies with elderly care services. Smart elderly care systems, by enabling real-time interaction among 
the elderly, communities, and medical personnel, can significantly enhance care efficiency and service quality. 
This transformation is not only an inevitable choice for addressing labor shortages but also a critical pathway to 
achieving the goal of healthy aging [2]

As one of the first cities in China to enter an aging society, Shanghai’s healthcare and elderly care 
systems are under tremendous pressure. With the increasing number of elderly patients with chronic 
diseases, the traditional healthcare and elderly care service systems are struggling to meet the continuously 
growing care demands [2]. Eighty percent of elderly patients require long-term medical care, which poses 
urgent requirements for the allocation of medical resources and innovation in service models in Shanghai [1]. 
Concurrently, the healthcare system is also facing multiple challenges, including continuously rising medical costs 
and a shortage of professional nursing staff [3].

.

Figure 1. Growth trend of the population aged 65 and over in China (2015–2025)

2. Current development status of smart elderly care
2.1. Definition and technological scope of smart elderly care
Smart elderly care refers to a new model that utilizes modern information technology to provide intelligent and 
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personalized elderly care services [4]. Its technological scope encompasses multiple fields such as the Internet of 
Things (IoT), artificial intelligence (AI), and big data [5]. Following the implementation of these technologies, 
intelligent applications such as rehabilitation robots and other smart devices have emerged.

Specifically, IoT technology enables intelligent monitoring of the home environment; artificial intelligence 
plays a key role in health early warning systems; and big data support facilitates the construction of personalized 
elderly care service models [6]. These technologies enable real-time interaction among the elderly, communities, 
and medical personnel through means such as smart homes, wearable devices, and remote medical monitoring [2].

Smart elderly care equipment includes not only hardware facilities such as rehabilitation robots and 
exoskeleton devices, but also software systems such as health intelligent applications, voice-activated devices, and 
virtual reality [6]. Together, these technologies support the elderly in achieving “aging in place” and maintaining 
their ability to live independently [7], while simultaneously closely connecting families, communities, and hospitals, 
thereby greatly improving the efficiency of elderly care services.

2.2. Development status of smart elderly care in Shanghai
As a city with the highest level of economic development and the strongest scientific and technological innovation 
capability in China, as well as one of the first and most severely aging cities in the country, Shanghai has faced 
unprecedented pressure on its elderly care system over the past decade. Shanghai has adopted many active 
measures in responding to population aging [8].

Shanghai not only possesses a well-established medical infrastructure but also strong scientific research 
capabilities and industrial transformation capacity, providing a solid foundation for the development of 
smart elderly care [5]. The Shanghai municipal government has introduced multiple policies to support the 
development of the smart elderly care service industry, including establishing special scientific research funds 
and constructing demonstration projects [4]. It is particularly noteworthy that programs such as the Shanghai 
“Science and Technology Innovation Action Plan” and the “Special Program for Aging, Maternal and Child 
Health Research” have provided important support for the research, development, and application of smart 
elderly care technologies [8], forming a development pattern led by the government with multi-stakeholder 
participation.

A comparative analysis of Shanghai’s existing elderly care models reveals that the home-based care model 
primarily integrates smart wearable devices [12] and remote health monitoring technologies [7]; the community-
based care model places greater emphasis on intelligent operation and technology integration, while institutional 
care emphasizes multi-technology system integration [13]. In terms of the degree of technology integration, 
municipal-level demonstration projects generally adopt interdisciplinary methods [11]. For instance, the industry-
academia-research collaboration projects carried out by Shanghai Jiao Tong University [14] exhibit the highest level 
of integration, whereas ordinary elderly care institutions still face system compatibility issues [13]. It is noteworthy 
that technology integration in demonstration zones, such as Xuhui District, has already formed standardized 
solutions [9], while pilot projects in suburban areas are still in the technology adaptation stage [10].

3. Technology introduction and applications
3.1. Introduction to emerging technologies
3.1.1. Real-time fall detection algorithm
The vision-based real-time fall detection algorithm ingeniously combines traditional image processing 
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techniques like background subtraction with the lightweight BlazePose human pose estimation model. Utilizing 
biomechanical features extracted from human key points, it performs classification through a cascaded random 
forest. Ultimately, it achieves an accuracy rate as high as 89.99% and a real-time performance of 29.7 FPS on an 
ordinary laptop CPU, demonstrating excellent practicality [15].

3.1.2. IoT emotion control method and system
A study has proposed an IoT emotion recognition control method and system for smart elderly care homes, 
focusing on emotion analysis technology based on voice signals. To address the need for monitoring the emotional 
states of the elderly in home environments, the system selects five primary emotions—happiness, sadness, 
anger, calm, and surprise—as recognition targets and has constructed a mixed voice emotion database suitable 
for home scenarios. Regarding feature extraction, Mel-frequency cepstral coefficients (MFCC) are adopted as 
the core feature parameters. These parameters align with the characteristics of human auditory perception and 
can effectively capture paralinguistic emotional information in speech. The system extracts 12–16-dimensional 
MFCC features through a series of processing steps, including voice signal digitization, preprocessing (comprising 
pre-emphasis, framing, and windowing), Fast Fourier Transform (FFT), Mel-frequency conversion, logarithmic 
energy calculation, and discrete cosine transform, which are then used for subsequent emotion classification. This 
technology provides a feasible path for non-intrusive, natural interaction-based emotional monitoring of the elderly 
and smart home control, offering high practical value and scenario adaptability [16].

3.1.3. Smart elderly care system solution based on RFID and ZigBee integration technology
The smart elderly care system solution generated based on the integration of RFID and ZigBee technologies aims 
to enhance the management efficiency of elderly care institutions and the safety assurance level for the elderly. 
By deploying RFID readers within nursing homes and combining them with smart tags (such as wristbands or 
chest cards) integrated with ZigBee modules worn by the elderly, the system achieves the integration of multiple 
functions, including identity recognition, real-time positioning, health monitoring, and emergency rescue for 
the elderly. RFID technology is responsible for the contactless collection of personnel identity and location 
information, while the ZigBee network is responsible for building a low-power, self-organizing wireless data 
transmission channel to upload information in real-time to the backend management system. The system supports 
functions such as access control permission management, activity trajectory tracking, health data (e.g., heart 
rate, blood pressure) monitoring, and a one-key alarm, and can quickly locate the individual and initiate rescue 
procedures in emergency situations. This solution offers advantages like flexible deployment, timely response, 
and comprehensive coverage, providing viable IoT technical support for elderly care institutions, while also facing 
practical challenges such as device compatibility, data security, and cost control [17].

3.2. Implemented technologies and their applications
3.2.1. Application of IoT technology in home care
As the foundational support for smart elderly care, IoT technology achieves comprehensive monitoring of 
the home environment for the elderly through the deployment of various smart sensor devices. These devices 
include wearable health monitoring devices, environmental sensors, and smart home control systems, capable of 
collecting the elderly’s physiological parameters (such as heart rate, blood pressure, and blood oxygen), activity 
trajectories, and living environment data (temperature, humidity, air quality, etc.) in real-time [2,18]. It is particularly 
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noteworthy that IoT technology enables nursing robots to seamlessly integrate with the home environment, 
forming a networked smart elderly care system that realizes the coordinated operation of health monitoring, 
ability assessment, and intelligent resource allocation [18]. In application practices in Shanghai, IoT technology has 
successfully enabled real-time interaction among the elderly, communities, and medical personnel, significantly 
improving the response efficiency of elderly care services [2].

3.2.2. Development of artificial intelligence in health early warning systems
The application of AI technology in the field of smart elderly care is mainly reflected in health risk early warning 
and decision support. Based on machine learning and deep learning algorithms, AI systems can analyze massive 
health data from IoT devices, identify abnormal patterns, and predict potential health risks [19,20]. For example, by 
analyzing the daily activity patterns and physiological parameter changes of the elderly, AI systems can provide 
early warnings for emergencies such as fall risks and acute episodes of chronic diseases [19]. During the COVID-19 
pandemic, AI technology also demonstrated its potential in epidemiological modeling and drug development, and 
these experiences have provided new ideas for addressing the health challenges of an aging society [21].

3.2.3. Personalized elderly care service models supported by big data
Big data technology provides key support for building personalized elderly care service models. By integrating 
multi-source data from IoT devices, medical records, and social activities, big data analytics can deeply understand 
the unique needs and preferences of each elderly individual [4,22]. This data-driven approach enables service 
providers to design precise intervention plans, such as customized health management plans, social activity 
recommendations, and medication reminders [22]. Big data technology can help address the growing care demands 
of the elderly with chronic diseases [4].

4. Background and effectiveness of smart elderly care applications
4.1. Impact of population aging 
4.1.1. The impact on the elderly care service system
Population aging has had a profound structural impact on the elderly care service system. Firstly, the continuous 
weakening of family-based elderly care functions has become a widespread phenomenon. 80% of China’s provinces 
have integrated the combination of medical care and elderly care into basic public health service projects [23], 
reflecting the reality that traditional family care models are difficult to sustain.

Secondly, the special needs of the elderly population with multimorbidity pose challenges to service 
provision. Research indicates that the elderly often suffer from multiple chronic diseases simultaneously, with 
atypical clinical manifestations [24], which requires the elderly care service system to possess interdisciplinary 
comprehensive care capabilities.

Thirdly, the shortage of professional caregivers is becoming increasingly severe. There is a global shortage of 
the elderly care workforce [19]. Although 69.3% of public hospitals at or above the secondary level in China have 
established geriatrics departments [23], the reserve of professional talent remains insufficient.

4.1.2. The impact on the healthcare system
Surge in chronic disease management demand and strain on medical resources: Population aging has led to a 
significant increase in the burden of non-communicable diseases (NCDs). These multifactorial, long-term chronic 
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conditions can only be controlled but not cured, requiring continuous medical management [25]. Studies show 
that 43.9% of the population aged 65 and above suffer from two or more long-term health problems, the most 
common of which include primary cancer (39.6%), hypertension (37.9%), chronic kidney disease (17.4%), and 
diabetes (15.4%) [26]. As physiological functions gradually decline, the elderly are more susceptible to age-related 
chronic diseases such as Alzheimer’s disease, type 2 diabetes, heart failure, and osteoarthritis [27]. This rise in the 
prevalence of chronic diseases directly leads to continuously growing long-term care demands on the healthcare 
system, causing a strain on resources for outpatient and inpatient services [28,29].

Challenges to the comprehensive diagnosis and treatment system for patients with multimorbidity: 
Multimorbidity has become a primary characteristic of elderly patients, defined as the simultaneous presence of 
two or more chronic long-term conditions [25,30]. Such patients exhibit higher risks of mortality, polypharmacy, 
rehospitalization, and functional decline [31]. Cardiovascular disease, as the main burden on the elderly population, 
often forms complex comorbidity clusters with other chronic diseases [28,32]. The current specialized medical model 
leads to fragmented diagnosis and treatment for patients with multimorbidity, failing to meet their comprehensive 
medical needs [33]. It is particularly noteworthy that the incidence of chronic pain exceeds 50% among patients 
with multimorbidity, while the choice of analgesic drugs faces the dilemma of increased polypharmacy risks [34]. 
This complex situation requires the medical service system to shift from a single-disease management model to a 
diagnosis and treatment paradigm of comprehensive assessment and holistic intervention [35,36].

Disconnect between long-term care and acute medical care: There is a significant service gap between the 
long-term care needs brought about by population aging and the existing acute medical care system [37]. Elderly 
patients often face “post-discharge syndrome” after acute treatment, including problems such as deterioration 
of functional status and increased risk of rehospitalization [31]. Long-term follow-up studies of heart transplant 
recipients indicate that the state of multimorbidity and socioeconomic vulnerability significantly influence 
subsequent patterns of healthcare utilization [38]. The current healthcare system lacks effective referral mechanisms 
to connect acute-phase treatment with community-based long-term care services, resulting in difficulties for elderly 
patients, especially frail older adults, in accessing continuous medical services [35,37]. This disconnect is particularly 
evident in diseases requiring long-term management, such as chronic kidney disease, where the hospitalization rate 
for patients with kidney disease and multimorbidity is significantly higher than for those with a single disease [39].

4.2. Alleviation of pressure on the healthcare system and elderly care service system 
through smart elderly care
4.2.1. Alleviation of pressure on the healthcare system
Through the review and analysis of existing literature, we can clearly see that smart elderly care, as a new model 
of elderly care service deeply integrated with modern information technologies such as the Internet of Things, big 
data, and artificial intelligence, is influencing the form and core of the healthcare system with unprecedented depth 
and breadth. Its impact is not a single-dimensional technological overlay but rather a systematic transformation 
involving service models, resource allocation, system efficiency, and core values [40].

Firstly, the most direct impact of smart elderly care lies in promoting a paradigm shift in medical services 
from being “disease-centered” to “health-centered.” The traditional healthcare system primarily plays the role of a 
“fire brigade,” passively responding to sudden health issues of the elderly. In contrast, smart elderly care, through 
terminals such as wearable devices and smart home sensors, achieves continuous and imperceptible monitoring 
of the elderly’s physiological indicators, daily behaviors, and home environment. This dynamic data flow enables 
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refined management of chronic diseases, early warning of disease risks, and immediate response to accidental 
events such as falls. It realizes a shift from “treatment” to “prevention and management” [40]. The focus of medical 
services is shifted forward, extending from in-hospital treatment to out-of-hospital prevention, early warning, 
and early intervention, effectively reducing the incidence of acute events and alleviating pressure on emergency 
departments and inpatient services. It strengthens the continuity and whole-process management of medical 
services. This service model helps improve the health management level of the elderly and reduces the long-term 
burden on the healthcare system.

Secondly, smart elderly care significantly optimizes the efficiency of medical resource allocation, alleviating 
systemic pressure. Faced with increasingly severe aging challenges, medical resources, especially high-quality 
physician resources, are particularly scarce. Smart elderly care platforms, through functions such as remote 
consultations, online prescriptions, and medication reminders, transfer a portion of routine and follow-up medical 
services online. This breaks temporal and spatial constraints, reduces unnecessary travel for the elderly, and also 
liberates some of the productivity of physicians. Simultaneously, intelligent assisted diagnosis systems can help 
primary care physicians improve their diagnosis and treatment levels, promoting the implementation of tiered 
medical systems. From a macro perspective, this helps concentrate limited offline medical resources on handling 
more complex and critical illnesses, thereby increasing the operational efficiency of the entire system [41].

Furthermore, smart elderly care also promotes the construction of a multi-agent collaborative medical 
service ecosystem. Smart elderly care devices act as hubs connecting elderly patients, family members, medical 
institutions, and technology providers, facilitating information sharing and process coordination. The participation 
of multiple forces, including the government, communities, hospitals, and enterprises, jointly promotes the deep 
integration of smart elderly care and medical services, forming a more efficient and synergistic service system. 
This not only enhances the efficiency and quality of medical services but also provides new pathways and 
possibilities for addressing the medical challenges of an aging society.

4.2.2. Alleviation of pressure on the elderly care system
Alleviating human resource shortages: Smart technology effectively alleviates human resource shortages in elderly 
care services through various means. Intelligent robots can assume multiple roles, such as rehabilitation therapists 
and emotional supporters [6]. Nursing robots developed in Japan are already capable of performing 30% of basic 
care tasks [18]. IoT systems enable remote health monitoring, allowing a single caregiver to simultaneously monitor 
multiple elderly individuals [7]. The CART sensor platform tracks the activity status of the elderly in real-time 
through motion sensors [42], significantly reducing the frequency of manual checks. Innovative devices such as 
self-powered sensors [43] reduce the reliance on human resources for traditional monitoring, and the intelligent AF 
application significantly improves medication adherence among elderly patients with atrial fibrillation [44].

Increasing service efficiency: Firstly, smart home systems can predict the behavior patterns of the elderly 
and provide advanced prompts for key activities such as medication intake [45]. The 5G smart emergency platform 
shortens pre-hospital emergency response time by 40% [46]. Secondly, artificial intelligence algorithms achieve 
personalized service matching; the SMART system automatically generates care plans based on sensor data [47], 
increasing daily care efficiency by 25%. Thirdly, digital twin technology optimizes resource allocation; China’s 
“9073” model has increased the coverage rate of community elderly care services to 63% through smart platforms 
[4]. It is noteworthy that voice interactive devices reduce the difficulty of technology use by 60% [6], and studies 
from Israel show that simplified operation interfaces can increase technology acceptance among the elderly by 
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three times [48].

5. Existing problems and challenges
5.1. Technical standards and system compatibility issues
The promotion of smart elderly care faces significant challenges related to technical standards and system 
compatibility. Multiple demonstration projects employ different technical architectures and data standards, 
making effective data sharing and functional integration between systems difficult to achieve [49]. Particularly in 
cross-regional pilot projects, the lack of uniform data formats for IoT devices and health monitoring terminals 
severely impacts the aggregation and analysis of health data across the city [19]. Furthermore, the absence of 
unified interoperability protocols for various smart elderly care devices makes it difficult for systems developed 
by different manufacturers to work together. This not only increases operation and maintenance costs but also 
limits the large-scale application of smart elderly care services [50]. These issues are particularly prominent when 
Shanghai promotes the coordinated development of smart elderly care in the Yangtze River Delta region [1].

5.2. Privacy protection and data security risks
Privacy protection and data security are core challenges in the development of smart elderly care in Shanghai. The 
vast amount of health data collected by smart monitoring devices involves sensitive personal information of the 
elderly, but current data protection measures still lag behind international standards such as GDPR [51]. Some health 
monitoring APPs exhibit excessive data collection, gathering non-essential data such as location information and 
social relationships [52]. More seriously, the encryption levels for data transmission and storage in some systems 
are insufficient, posing risks of malicious attacks [53]. The elderly, as a digitally vulnerable group, often lack 
understanding of privacy settings, making them more susceptible to privacy breaches [54]. Although Shanghai has 
introduced local data protection regulations, supervision and technical safeguards still need strengthening at the 
implementation level [55].

5.3. Service recipient acceptance and the digital divide
Shanghai’s smart elderly care initiatives face a significant intergenerational digital divide. Surveys indicate that 
only about 30% of the elderly aged 75 and above can proficiently use smart elderly care devices [56]. Elderly 
groups in rural areas with poorer economic conditions and those living alone show more pronounced barriers 
to technology adaptation [57]. This digital divide is manifested not only at the level of device operation but also 
in psychological acceptance—a considerable proportion of the elderly resist smart monitoring, viewing these 
technologies as an intrusion into their personal living space [58]. Additionally, common age-related problems such 
as visual impairment and declining cognitive function further exacerbate the difficulty of using technology [59]. It 
is noteworthy that a significant correlation exists between the digital divide and health inequality; the daily living 
ability scores of the elderly who cannot use smart health devices are significantly lower [60]. If this phenomenon 
of “technology exclusion” is not effectively resolved, it may limit the coverage of smart elderly care services and 
instead exacerbate health inequalities among the elderly population [60].

5.4. Lagging training system for professional caregivers
The global aging trend poses severe challenges to the supply of professional care personnel. Although 69.3% of 
public hospitals in China at or above the secondary level have established geriatrics departments, the shortage 
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of professional personnel remains as high as 48% [61]. Cases from Sweden show that even in relatively resource-
sufficient developed countries, the field of elderly care faces dual pressures of human resource shortages 
and insufficient funding [62]. The existing training system has three prominent problems: first, the insufficient 
provision of interdisciplinary curricula makes it difficult to meet the comprehensive nursing needs of patients with 
multimorbidity; second, imperfect continuing education mechanisms result in limited proficiency among medical 
staff in emerging elderly-appropriate technologies [54]; third, unclear career development paths lead to insufficient 
job attractiveness [63]. This lag in talent cultivation was particularly evident during public health crises such as 
the COVID-19 pandemic, directly impacting the emergency response capacity of medical-elderly care integrated 
services [64].

6. Predictions and suggestions for future development directions
6.1. Policy support and optimization of funding investment
The development of smart elderly care in Shanghai requires continuous policy support and optimized funding 
investment. The Chinese government, from the central to local levels, has already formulated a series of policies 
to support the development of the smart elderly care service industry [4]. We believe that the Shanghai municipal 
government can further increase financial investment, supporting technological innovation and service model 
innovation in smart elderly care through methods such as establishing special funds. Simultaneously, the 
government can optimize the efficiency of fund utilization, focusing support on smart elderly care projects with 
demonstrative effects [4]. It could also learn from international experience by establishing a diversified investment 
and financing mechanism guided by the government and operated by the market, to attract social capital 
participation in the development of the smart elderly care industry [4]. Furthermore, policy coordination should 
be strengthened to ensure the coordinated implementation of policies related to smart elderly care with those in 
healthcare, social security, and other fields [4].

6.2. Paths for interdisciplinary technology integration and innovation
The future development of smart elderly care requires strengthened interdisciplinary technology integration and 
innovation. Research indicates that under the combined effect of technologies such as artificial intelligence, the 
Internet of Things, and edge intelligence, a “1+1>2” effect can be achieved, thereby meeting the diverse needs of 
elderly care [19].

We believe that Shanghai can, in the future, promote the integration of artificial intelligence with remote sensors 
and robotics technology to develop more intelligent health monitoring systems [65] or actively integrate big data, 
the Internet of Things, and nursing robot technology to construct a networked smart elderly care model [18]. At the 
same time, industry-academia-research collaboration should be enhanced to establish interdisciplinary innovation 
platforms and promote technological collaborative innovation [66].

7. Conclusion and outlook
The global aging trend has formed a multi-level pressure transmission mechanism affecting both the elderly care 
service system and the healthcare system. Regarding the healthcare system, population aging directly leads to a 
surge in chronic disease management demands, with the phenomenon of multimorbidity significantly increasing 
among the population aged 65 and above [67,68], creating risks of medical resource strain. Research indicates that 
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the incidence of pressure injuries among elderly patients during hospitalization is as high as 14.3%, significantly 
higher than in other age groups [69]; these special medical needs further increase the system burden. At the 
physiological level, aging leads to thickening of the extracellular matrix and reduced shear stiffness [70,71], affecting 
tissue mechanical properties. These microscopic changes manifest at the macroscopic system level as clinical 
characteristics and medical needs specific to the elderly [70]. The elderly care service system faces dual pressures of 
weakened family-based elderly care functions and a shortage of professional caregivers [72]. The traditional family 
care model struggles to meet the growing long-term care demands, forcing community services and institutional 
care to undergo structural expansion.

China faces the most severe aging challenges globally, with the proportion of the population aged 65 and 
above projected to reach 26.1% by 2050 [72]. This necessitates the establishment of a development path suited to 
the national context.

The experience of Shanghai provides important strategic insights for China in addressing the challenges 
of population aging. Firstly, China needs to establish nationwide technical standards and system compatibility 
specifications for smart elderly care to resolve the current issue of technological fragmentation [58]. Secondly, 
attention should be paid to the digital divide by designing more intuitive, user-centered intelligent technology 
solutions to enhance acceptance among the elderly population [73]. Thirdly, drawing on the Shanghai model, the 
government-guided, market-led, and industry-academia-research collaborative development path for smart elderly 
care can be promoted nationwide.

Finally, we believe that China needs to establish an interdisciplinary research system for smart elderly care, 
while integrating technologies such as artificial intelligence, the Internet of Things, and edge intelligence to 
improve the quality and safety of long-term care [19]. As population aging accelerates, accelerating the construction 
of a nationwide smart elderly care ecosystem will become an important strategic measure for China to cope with 
the challenges of an aging society [2,18].

Disclosure statement
The authors declare no conflict of interest.

References
[1] 	 Wang, H., Qin, D., Fang, L., et al., 2024, Addressing Healthy Aging in China: Practices and Prospects. Bioscience 

Trends, 18(3): 212–218. 
[2] 	 Yang M, Tian X, Hua T, 2023, Transparent, Stretchable, and Adhesive Conductive Ionic Hydrogel-Based Self-

Powered Sensors for Smart Elderly Care Systems. ACS Applied Materials & Interfaces, 15(9): 11802–11811. 
[3] 	 Gruber J, Lin M, Yang H, et al., 2025, China’s Social Health Insurance in the Era of Rapid Population Aging. JAMA 

Health Forum, 6(4): e251105. 
[4] 	 Chen H, Hagedorn A, An N, 2022, The Development of Smart Eldercare in China. The Lancet Regional Health. 

Western Pacific, 35: 100547. 
[5] 	 Liu L, Wang XL, Cheng N, et al., 2024, Development Trends and Prospects of Technology-Based Solutions for 

Health Challenges in Aging Over the Past 25 Years: Bibliometric Analysis. Journal of Medical Internet Research, 26: 
e63367. 

[6] 	 Ma B, Yang J, Wong FKY, et al., 2023, Artificial Intelligence in Elderly Healthcare: A Scoping Review. Ageing 



44 Volume 3; No Special

Research Reviews, 83: 101808. 
[7] 	 Lu W, Silvera-Tawil D, Yoon HJ, et al., 2025, Impact of the Smarter Safer Homes Solution on Quality of Life and 

Health Outcomes in Older People Living in Their Own Homes: Randomized Controlled Trial. Journal of Medical 
Internet Research, 27: e59921. 

[8] 	 Li K, Xu S, Wang R, et al., 2023, Electroacupuncture for Motor Dysfunction and Constipation in Patients with 
Parkinson’s Disease: A Randomised Controlled Multi-Centre Trial. EClinicalMedicine, 56: 101814. 

[9] 	 Dong Z, Zhao X, Zheng H, et al., 2024, Efficacy of Real-Time Artificial Intelligence-Aid Endoscopic 
Ultrasonography Diagnostic System in Discriminating Gastrointestinal Stromal Tumors and Leiomyomas: A 
Multicenter Diagnostic Study. EClinicalMedicine, 73: 102656. 

[10] 	Zhou Q, Meng D, Li F, et al., 2022, Inhibition of HIPK2 Protects Stress-Induced Pathological Cardiac Remodeling. 
EBioMedicine, 85: 104274. 

[11] 	 Morita PP, Sahu KS, Oetomo A, 2023, Health Monitoring Using Smart Home Technologies: Scoping Review. JMIR 
mHealth and uHealth, 11: e37347. 

[12] 	Kosaji D, Awad MI, Katmah R, et al., 2025, Diabetic Foot Prevention, Assessment, and Management Using 
Innovative Smart Wearable Technology: A Systematic Review. Journal of Neuroengineering and Rehabilitation, 
22(1): 168. 

[13] 	Zou X, Zhu Z, Guo Y, et al., 2022, Neural Excitatory Rebound Induced by Valproic Acid May Predict Antidepressant 
Efficacy. Journal of Neuroinflammation, 19(1): 278.

[14] 	Wang W, Wang W, Xu Y, et al., 2021, FBXO43 Variants in Patients with Female Infertility Characterized by Early 
Embryonic Arrest. Human Reproduction (Oxford, England), 36(8): 2392–2402. 

[15] 	Wang Y, Deng T, 2024, Enhancing Elderly Care: Efficient and Reliable Real-Time Fall Detection Algorithm. Digital 
Health, 10: 20552076241233690. 

[16] 	Wu X, Zhang Q, 2022, Intelligent Aging Home Control Method and System for Internet of Things Emotion 
Recognition. Frontiers in psychology, 13: 882699. 

[17] 	Li F, Yu Y, 2025, Research on the Application of RFID and ZigBee Technology in Intelligent Pension System. 
Internet of Things Technology, 15(21): 92–95 + 100. 

[18] 	 Ji W, Luo R, Sun Y, et al., 2025, A Networked Intelligent Elderly Care Model Based on Nursing Robots to Achieve 
Healthy Aging. Research (Washington, D.C.), 8: 0592. 

[19] 	Chien SC, Yen CM, Chang YH, et al., 2025, Use of Artificial Intelligence, Internet of Things, and Edge Intelligence 
in Long-Term Care for Older People: Comprehensive Analysis Through Bibliometric, Google Trends, and Content 
Analysis. Journal of Medical Internet Research, 27: e56692. 

[20] 	Otapo AT, Othmani A, Khodabandelou G, et al., 2025, Prediction and Detection of Terminal Diseases using Internet 
of Medical Things: A review. Computers in Biology and Medicine, 188: 109835. 

[21] 	Qian K, Schmitt M, Zheng H, et al., 2021, Computer Audition for Fighting the SARS-CoV-2 Corona Crisis-
Introducing the Multitask Speech Corpus for COVID-19. IEEE Internet of Things Journal, 8(21): 16035–16046. 

[22] 	Fatoum H, Hanna S, Halamka JD, et al., 2021, Blockchain Integration With Digital Technology and the Future of 
Health Care Ecosystems: Systematic Review. Journal of Medical Internet Research, 23(11): e19846. 

[23] 	Gong J, Li X, Shi L, et al., 2025, Chinese Expert Consensus on Home Nutrition Administration for Older Patients 
(2024). Journal of Evidence-Based Medicine, 18(2): e70025. 

[24] 	Garcia AP, De La Vega SF, Mercado SP, 2022, Health Information Systems for Older Persons in Select Government 
Tertiary Hospitals and Health Centers in the Philippines: Cross-Sectional Study. Journal of Medical Internet 



45 Volume 3; No Special

Research, 24(2): e29541. 
[25] 	Marruganti C, Suvan JE, D’Aiuto F, 2023, Periodontitis and Metabolic Diseases (Diabetes and Obesity): Tackling 

Multimorbidity. Periodontology 2000: 10.1111/prd.12536.
[26] 	STARSurg Collaborative, EuroSurg Collaborative, 2024, Association Between Multimorbidity and Postoperative 

Mortality in Patients Undergoing Major Surgery: A Prospective Study in 29 Countries across Europe. Anaesthesia, 
79(9): 945–956. 

[27] 	Lei Y, Sung HK, Burger D, et al., 2025, The Therapeutic Potential of Adiponectin and Extracellular Vesicles for 
Promoting Improved Healthspan. Ageing Research Reviews, 111: 102823. 

[28] 	Tamargo J, Kjeldsen KP, Delpón E, et al., 2022, Facing the Challenge of Polypharmacy When Prescribing for 
Older People with Cardiovascular Disease. A Review by the European Society of Cardiology Working Group on 
Cardiovascular Pharmacotherapy. European Heart Journal. Cardiovascular Pharmacotherapy, 8(4): 406–419. 

[29] 	Noll JH, Levine BL, June CH, et al., 2023, Beyond Youth: Understanding CAR T Cell Fitness in the Context of 
Immunological Aging. Seminars in Immunology, 70: 101840. 

[30] 	Read JR, Sharpe L, Burton AL, et al., 2021, Preventing Depression in Older People with Multimorbidity: 24-Month 
Follow-Up of a Trial of Internet-Delivered Cognitive Behaviour Therapy. Age and Ageing, 50(6): 2254–2258. 

[31] 	Bernabeu-Wittel M, Para O, Voicehovska J, et al., 2023, Competences of Internal Medicine Specialists for the 
Management of Patients with Multimorbidity. EFIM Multimorbidity Working Group Position Paper. European 
Journal of Internal Medicine, 109: 97–106. 

[32] 	Laukkanen JA, Kauhanen J, Kurl S, et al., 2025, Multimorbidity and the Risk of Sudden Cardiac Death: Findings 
From a Prospective Cohort Study. Mayo Clinic Proceedings, S0025-6196(25)00360-X.

[33] 	Gómez-Huelgas R, Dalekos GN, Dicker D, et al., 2024, Internal Medicine in the 21st Century: Back to the Future. 
European Journal of Internal Medicine, 128: 26–29. 

[34] 	Grant CH, Walker H, Barnett KN, et al., 2025, Multimorbidity and Analgesic-Related Harms: A Systematic Review. 
British Journal of Anaesthesia, 134(6): 1717–1745. 

[35] 	Stuck AE, Masud T, 2022, Health Care for Older Adults in Europe: How Has It Evolved and What Are the 
Challenges? Age and Ageing, 51(12), afac287. 

[36] 	Liu Y, Huang L, Hu F, et al., 2024, Investigating Frailty, Polypharmacy, Malnutrition, Chronic Conditions, and 
Quality of Life in Older Adults: Large Population-Based Study. JMIR Public Health and Surveillance, 10: e50617. 

[37] 	Becker C, Achterberg W, 2022, Quo Vadis Geriatric Rehabilitation? Age and Ageing, 51(6): afac040. 
[38] 	Mols RE, Bakos I, Christensen B, et al., 2022, Influence of Multimorbidity and Socioeconomic Factors on Long-

Term Cross-Sectional Health Care Service Utilization in Heart Transplant Recipients: A Danish Cohort Study. 
The Journal of Heart and Lung Transplantation: The Official Publication of the International Society for Heart 
Transplantation, 41(4): 527–537. 

[39] 	Sullivan MK, Jani BD, McConnachie A, et al., 2021, Hospitalisation Events in People with Chronic Kidney Disease 
as a Component of Multimorbidity: Parallel Cohort Studies in Research and Routine Care Settings. BMC Medicine, 
19(1): 278.

[40] 	He X, 2025, Research on the Aging Design of Medical Intelligent Voice Guidance Machine from the Perspective of 
Intelligent Old-Age Care, Master’s degree thesis, Sichuan Normal University.

[41] 	Gui R, 2025, Research on the Matching of Supply and Demand of Community Smart Pension Services in Xuhui 
District, Shanghai, Master’s degree thesis, Donghua University.  

[42] 	Wu J, Shao J, Chen D, et al., 2025, Developing an Integrated Care Conceptual Framework for Older Adults with 



46 Volume 3; No Special

Multimorbidity within China’s Integrated Delivery System. Age and Ageing, 54(3): afaf060. 
[43] 	Quigley TP, Amdam GV, 2021, Social Modulation of Ageing: Mechanisms, Ecology, Evolution. Philosophical 

Transactions of the Royal Society of London. Series B, Biological Sciences, 376(1823): 20190738. 
[44] 	Krouwel M, Greenfield S, Sanders JP, et al., 2024, Making Every Contact Count: Health Professionals’ Experiences 

of Integrating Conversations about Snacktivity to Promote Physical Activity Within Routine Consultations - A 
Qualitative Study. BMJ open, 14(10): e085233. 

[45] 	Chaudhary A, Mishra R, Gupta HP, et al., 2023, Jointly Prediction of Activities, Locations, and Starting Times for 
Isolated Elderly People. IEEE Journal of Biomedical and Health Informatics, 27(5): 2288–2295. 

[46] 	Green R, Combes S, Harris J, et al., 2025, Integrating Community Services Provision for Older People Living with 
Severe Frailty: Implications from an England-Wide Survey. Age and Ageing, 54(6): afaf174. 

[47] 	Guo R, Zhang J, Yang F, et al., 2025, Efficacy of an Intelligent and Integrated Older Adult Care Model on Quality of 
Life Among Home-Dwelling Older Adults: Randomized Controlled Trial. Journal of Medical Internet Research, 27: 
e67950. 

[48] 	 Ikegami N, Rice T, 2023, Controlling Spending For Health Care And Long-Term Care: Japan’s Experience With A 
Rapidly Aging Society. Health affairs (Project Hope), 42(6): 804–812. 

[49] 	Towett G, Snead RS, Grigoryan K, et al., 2023, Geographical and Practical Challenges in the Implementation of 
Digital Health Passports for Cross-Border COVID-19 Pandemic Management: A Narrative Review and Framework 
for Solutions. Globalization and Health, 19(1): 98. 

[50] 	Neogi SB, Pagaria V, Dutta S, et al., 2025, Scan and Share to Register Outpatients, India. Bulletin of the World 
Health Organization, 103(2): 164–169. 

[51] 	Tewari A, 2023, mHealth Systems Need a Privacy-by-Design Approach: Commentary on “Federated Machine 
Learning, Privacy-Enhancing Technologies, and Data Protection Laws in Medical Research: Scoping Review.” 
Journal of Medical Internet Research, 25: e46700. 

[52] 	Kolasa K, Mazzi F, Leszczuk-Czubkowska E, et al., 2021, State of the Art in Adoption of Contact Tracing Apps and 
Recommendations Regarding Privacy Protection and Public Health: Systematic Review. JMIR mHealth and uHealth, 
9(6): e23250. 

[53] 	Percy Campbell J, Buchan J, Chu CH, et al., 2024, User Perception of Smart Home Surveillance Among Adults Aged 
50 Years and Older: Scoping Review. JMIR mHealth and uHealth, 12: e48526. 

[54] 	Hunter I, Elers P, Lockhart C, et al., 2020, Issues Associated With the Management and Governance of Sensor Data 
and Information to Assist Aging in Place: Focus Group Study With Health Care Professionals. JMIR mHealth and 
uHealth, 8(12): e24157. 

[55] 	Lin X, Wu X, Zhu Z, et al., 2025, Quality and Privacy Policy Compliance of Mental Health Care Apps in China: 
Cross-Sectional Evaluation Study. Journal of Medical Internet Research, 27: e66762. 

[56] 	 Jøranson N, Zechner M, Korkmaz Yaylagul N, et al., 2023, Experienced Barriers in the Use of ICT for Social 
Interaction in Older Adults Ageing in Place: A Qualitative Systematic Review Protocol (SYSR-D-22-00848). 
Systematic Reviews, 12(1): 192. 

[57] 	 Jaana M, Tamim H, Paré G, 2025, eHealth and the Digital Divide Among Older Canadians: Insights from a National 
Cross-Sectional Study. Journal of Medical Internet Research, 27: e72274. 

[58] 	Elavsky S, Knapova L, Janiš K, et al., 2024, Multiple Perspectives on the Adoption of SMART Technologies for 
Improving Care of Older People: Mixed Methods Study. Journal of Medical Internet Research, 26: e45492. 

[59] 	Lange A, Lange N, Jagiełło K, et al., 2025, Use of Digital Technology Among Older Adults in Poland With and 



47 Volume 3; No Special

Those Without Near Visual Impairment: Cross-Sectional Study. Journal of Medical Internet Research, 27: e68947. 
[60] 	Wu M, Xue Y, Ma C, 2025, The Association Between the Digital Divide and Health Inequalities Among Older Adults 

in China: Nationally Representative Cross-Sectional Survey. Journal of Medical Internet Research, 27: e62645. 
[61] 	Chiu YL, Wang JN, Yu H, et al., 2021, Consultation Pricing of the Online Health Care Service in China: Hierarchical 

Linear Regression Approach. Journal of Medical Internet Research, 23(7): e29170. 
[62] 	Ren Y, Liu Y, Liu K, et al., 2025, Nutrition Literacy Assessment in Older Adults: A Scoping Review of Measurement 

Tools. Frontiers in Nutrition, 12: 1608558. 
[63] 	Dambha-Miller H, Simpson G, Hobson L, et al., 2021, Integrating Primary Care and Social Services for Older Adults 

with Multimorbidity: A Qualitative Study. The British Journal of General Practice: The Journal of the Royal College 
of General Practitioners, 71(711): e753–e761. 

[64] 	Wang J, Kwan P, Zhang G, et al., 2023, A Multidimensional Assessment of Activities of Daily Living, Mental Status, 
Communication, and Social Abilities Among Older Adults in Shenzhen, China: Cross-Sectional Study. JMIR Public 
Health and Surveillance, 9: e43612. 

[65] 	Schoenborn NL, Chae K, Massare J, et al., 2025, Perspectives on AI and Novel Technologies Among Older Adults, 
Clinicians, Payers, Investors, and Developers. JAMA Network Open, 8(4): e253316. 

[66] 	Xu Y, Zhang X, Li H, et al., 2022, Smart Breeding Driven by Big Data, Artificial Intelligence, and Integrated 
Genomic-Enviromic Prediction. Molecular Plant, 15(11): 1664–1695. 

[67] 	Goetzl EJ, Feeley B, 2025, Musculoskeletal Disorders of the Elderly. The American Journal of Medicine, S0002-
9343(25)00227-X.

[68] 	Kotani K, 2023, The Framework for Modern Community Medicine in Japan. Bioscience Trends, 17(4): 322–324. 
[69] 	Sugathapala RDUP, Latimer S, Balasuriya A, et al., 2023, Prevalence and Incidence of Pressure Injuries Among 

Older People Living in Nursing Homes: A Systematic Review and Meta-Analysis. International Journal of Nursing 
Studies, 148: 104605. 

[70] 	Spadoni S, Todros S, Reggiani C, et al., 2024, The Role of the Extracellular Matrix in the Reduction of Lateral Force 
Transmission in Muscle Bundles: A Finite Element Analysis. Computers in Biology and Medicine, 175: 108488. 

[71] 	Lin S, Wang C, Wang Q, et al., 2022, The Experience of Stroke Survivors and Caregivers During Hospital-to-Home 
Transitional Care: A Qualitative Longitudinal Study. International Journal of Nursing Studies, 130: 104213. 

[72] 	Thomsen AK, Steffensen MA, Villarruel Hinnerskov JM, et al., 2025, Plasma Interferon-Gamma is Associated 
with Poor Treatment Response in Neovascular Age-Related Macular Degeneration. Aging and Disease, 10.14336/
AD.2024.1585. 

[73] 	Kokorelias KM, Grigorovich A, Harris MT, et al., 2024, Longitudinal Coadaptation of Older Adults With Wearables 
and Voice-Activated Virtual Assistants: Scoping Review. Journal of Medical Internet Research, 26: e57258. 

Publisher’s note

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


