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Abstract: The community-embedded elderly care system in China integrates the advantages of 
home-based and institutional care, leveraging digital technologies and innovative service models 
to meet the diverse needs of elderly individuals. However, existing embedded elderly care 
service systems face challenges, such as service singularity and insufficient functional coverage, 
making it difficult to meet the increasingly complex demands of elderly individuals. This study 
adopts the Dongfang Elderly Care Home in Wuhan as a case study focus and employs service 
design methods. Through semi-structured interviews, user personas were constructed to identify 
user characteristics and core needs. A stakeholder map was created to categorize and clarify the 
roles and needs of core users, internal operational staff, and external partners. The study 
systematically analyses the needs of elderly individuals, service providers, and other 
stakeholders, providing a theoretical foundation for system development. In addition, a 
collaborative model that integrates community service centers, embedded nursing homes, and 
medical centers is proposed. The study also develops an embedded elderly care service system 
framework centered on the Haha Elderly Assistance App. By utilizing internet-based data-
sharing technologies, this study optimizes information transmission efficiency, enhances the 
diversity of service functions, and, in turn, strengthens the psychological security and health of 
elderly individuals. Through the integration of service design and digital technology, this 
research promotes the systematic, standardized, and convenient development of community-
embedded elderly care services, providing theoretical support and practical guidance for the 
innovative construction of high-quality urban community elderly care services. 
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1. Introduction 
Currently, the trend of population aging in China is becoming increasingly severe. According 
to the seventh national census, the number of elderly people aged 65 and above in China 
reached 167.24 million in 2018, with an elderly dependency ratio of 16.8%. By 2022, this 
number rose to 214.87 million, and the elderly dependency ratio further increased to 21.8%. 
Over the past five years, the elderly dependency ratio has risen by 5 percentage points [1] 
(Figure 1). It is projected that by 2030, the number of elderly people in China will exceed 
the total elderly population of all developed countries combined, reaching an unprecedented 
level of population aging.  

In the face of this challenge, it is necessary to actively respond to population aging by 
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building a comprehensive policy system and social environment for elderly care, emphasizing 
filial piety and respect for the elderly. This includes promoting the integration of medical 
services with elderly care and accelerating the development of the elderly care industry and 
services [2]. The current development plans propose to improve the community-based home 
care service network, promote the age-friendly transformation of public facilities, extend 
professional institutional services to communities, and integrate and utilize existing 
resources to develop community-embedded elderly care [3]. These measures are key in 
implementing a strategy for effectively addressing population aging and represent 
significant innovations in enhancing the existing elderly care service system. 

 
Figure 1. China’s Population Age Structure and Dependency Ratio from 2018 to 2022 (drawn by Xinyi Ruan) 

With the development of emerging technologies, such as blockchain, artificial intelligence, 
and big data, new service formats, and innovative service models have been greatly affected, 
increasing the service capacity and level of elderly care. In 2015, the “Guiding Opinions 
on Actively Promoting the ‘Internet Plus’ Action” was issued, which explicitly proposed 
to “rely on existing internet resources and social forces, and build an elderly care 
information service network platform based on the community, providing home-based 
elderly care services such as nursing, health management, and rehabilitation care [4].” This 
document provides foundational guidance for the development of “smart elderly care 
services” in China. Under this guidance, China’s elderly care service industry began to 
integrate deeply with the Internet and develop towards smart elderly care. In this context, 
establishing and utilizing smart community-embedded elderly care service models can, to 
a certain extent, address the issues of information silos and poor communication between 
multiple entities in the elderly care sector, thus achieving intelligent and precise elderly 
care services and effectively promoting the development of such services [5]. 

The intensifying trend of population aging, combined with the integration of information 
technologies, such as the Internet and big data, into elderly care services, has generated 
new demands for the optimization and upgrading of service systems and models in China. 
This study adopts the Dongfang Embedded Elderly Care Home in Wuhan as a case study 
focus, applies service design methods to uncover the genuine needs of the elderly 
population of the home, and analyses the current operational status and problems arising 
within the home’s service system. The aim is to optimize the elderly care service system 
through the concept of smart technology, thus defining the functional positioning of smart 
elderly care services and the logic of platform construction. This approach is intended to 
facilitate the practical transformation from the concept of smart technology to actual smart 
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elderly care and to provide a reference for the development of other embedded elderly care 
homes. 

2. Embedded Elderly Care Services and Their 
Development 
Elderly care services cater primarily to the basic living needs of seniors, aiming to meet 
their fundamental material and spiritual needs. These services include daily care, agency 
services, medical care, medical assistance, health consultations, rehabilitation services, and 
housekeeping [6]. Traditional elderly care methods vary based on context and can be 
divided into three main models: home-based care, community-based care, and institutional 
care. “Home-based care” refers to elderly individuals receiving daily life care and medical 
services at home, thus maintaining their autonomy and privacy while leveraging the 
familiarity of the home environment to provide comfort and security. Community-based 
care involves providing elderly care services within the seniors’ wider residential 
community, including daycare centers, community medical stations, and cultural and 
recreational facilities [7]. This model emphasizes the sharing of community resources and 
the social participation of seniors. “Institutional care” refers to elderly individuals receiving 
round-the-clock care and nursing services in professional settings, such as nursing homes 
and care centers. This model offers more professional and systematic elderly care services.  

However, each of these traditional elderly care models has limitations [8] (Figure 2). The 
embedded elderly care model emerged to address these limitations. This model compensates 
for the shortcomings of traditional elderly care models and has gradually gained popularity 
among seniors. 

 

Figure 2. Limitations of Traditional Elderly Care Methods (drawn by Xinyi Ruan) 
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The community-embedded elderly care model is characterized by leveraging the community 
as a platform and adopting the concepts of resource embedding, functional embedding, and 
diversified operational embedding. This approach introduces a market-oriented elderly care 
system within the community through competitive mechanisms, integrating surrounding 
elderly care resources to provide professional, personalized, and convenient services for 
nearby elderly residents. Several developed countries entered the class of aging societies 
earlier, and their provision and development of community-based elderly care services 
began relatively sooner. Their well-established integrated care models are worth studying 
and emulating.  

In Western countries, such as the United States, the United Kingdom, and Denmark, three 
primary elderly care models emerged after years of exploration and development: medical 
care + community service, welfare state + community care, and welfare state + 
autonomous groups. Take the UK as an example, as a model welfare state, it introduced 
the concept of community elderly care in the early 20th century. The passage of Community 
Care legislation in 1900 marked the beginning of community care as a new approach to 
addressing the challenges of an aging society. In 1958, the UK’s health minister proposed 
the idea that “home care is the best option,” emphasizing the importance of supporting 
elderly people living independently through home-based services. In 1989, the UK’s 
“Community Care White Paper” formally introduced two community care models: Care 
within the Community and Care by the Community. The former provides care from a 
remedial perspective, whereas the latter offers preventive and developmental services to 
elderly individuals.  

Through these two models, the UK’s community care system has achieved comprehensive 
coverage, spanning from younger seniors to elderly individuals and providing services from 
daily care to end-of-life care. After decades of development, the UK’s community care 
system has evolved distinct characteristics, such as community-based services, diversity, 
public-private collaboration, people-centered approaches, and professionalization. It has 
become a key representative of modern aging society policies. For its part, Denmark has 
developed a comprehensive community-based elderly care system centered on “aging in 
place,” offering both hardware and software services and housing construction [9]. 

In contrast, Japan is representative of a highly aged society. Since the 1980s, Japan has 
been actively exploring community-embedded elderly care models to address the social 
challenges posed by its continuously increasing elderly population, a phenomenon that 
began in the 1970s. The introduction of the Elderly Health Law in 1982 laid the foundation 
for community elderly care in Japan, with families and communities sharing responsibility 
for elderly care. The subsequent Gold Plan and New Gold Plan further strengthened 
community elderly care services by establishing various caregiving facilities, including 
special elderly homes, daycare centers, and short-term caregiving accommodations, 
promoting home-based care as the main elderly care model. Over 30 years of development, 
Japan has gradually built a community-embedded elderly care system covering both urban 
and rural areas [10]. 
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Japan has long been committed to creating a social environment that supports the health 
and well-being of its elderly citizens, with a core focus on the collaborative improvement 
of both the material and social dimensions of community settings [11]. From a social 
perspective, Japan adopts a systematic design to offer elderly citizens more opportunities 
to participate in social life, including caregiving services, social engagement, and physical 
activities [12], thereby enhancing their sense of social belonging and overall happiness. 
This strategy not only addresses the increasingly diverse needs of the elderly but also 
effectively promotes the overall health and sustainability of society.  

Furthermore, as the healthy life expectancy of elderly individuals continues to increase, the 
need for a more comprehensive and supportive service system has become particularly 
urgent. This system not only helps elderly individuals maintain independent lifestyles but 
also fosters their active participation in community life [13]. From the perspective of 
community service design, Japan emphasizes balancing welfare, caregiving, and health 
services by integrating community resources and optimizing service spaces and functional 
layouts to establish a multilevel and coordinated support system [14]. This system, while 
providing comprehensive services, demonstrates the unique advantages of collaborative 
design between material and social environments. It effectively improves the quality of life 
for elderly individuals and offers valuable insights and models for other countries and 
regions in addressing the challenges of an aging population. 

Compared with those in developed countries, China’s elderly care policies and systems 
began relatively late. The country has been exploring various elderly care service models 
since China officially became an aging society in 1999. Shanghai initiated pilot programs 
for community-embedded, multifunctional, and comprehensive elderly care institutions in 
2014 [15]. Following Shanghai’s early exploration, in 2017, the Ministry of Civil Affairs 
and the Ministry of Finance proposed increasing the provision of embedded home-based 
and community elderly care facilities [16].  

That same year, “embedded elderly care” was formally included in national policy for the 
first time in the “Notice on the First Batch of Central Government-Supported Home and 
Community Elderly Care Service Reform Pilot Work,” which explicitly prioritized the 
establishment of embedded elderly care facilities within communities [17]. In 2022, the 
state proposed “cultivating a group of community elderly care institutions focused on 
caregiving services, extending support to surrounding communities, and offering door-to-
door services [18].” This marked the formal introduction of embedded elderly care facilities 
at the national level, establishing a relatively complete system of facilities that provide 
caregiving functions. Drawing on Shanghai’s experiences, Jiangsu, Zhejiang, Beijing, and 
Hubei have started exploring localized embedded elderly care models, which have become 
a new type of elderly care model suited to China’s national conditions. 

According to data from the seventh national census, the population aged 60 years and older 
in Hubei Province accounted for 20.42% of the permanent resident population there, 
exceeding the national average of 18.70%. It is projected that by 2030, Hubei Province will 
experience severe aging. In 2018, the People’s Government issued the “Implementation 
Plan for Promoting the ‘Internet + Home-Based Elderly Care New Model’ in Wuhan,” 
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which marked the entry of Wuhan’s elderly care industry into a new phase of digital 
technology integration [19]. Since the national introduction of the “embedded” elderly care 
model in 2017, the Dongfang Elderly Care Home, as one of the initial pilot institutions, 
has developed a mature management and operational model, with an occupancy rate 
reaching 97%. In the context of Wuhan’s proactive promotion of digital policies, this study 
selects the Dongfang Elderly Care Home as a representative case to investigate how digital 
means can further enhance the quality of elderly care services in the face of increasing 
aging. 

The embedded elderly care model places the community at its core, leveraging it as a central 
platform to integrate diverse market resources and establish a multitiered, multistakeholder 
collaborative service network. This approach enhances support for surrounding 
communities. A critical challenge within this model lies in employing a systematic design 
to achieve equitable distribution and efficient coordination of caregiving responsibilities, 
which is essential for improving the well-being of elderly individuals and their overall 
quality of life [20]. Moreover, many elderly individuals in communities express a strong 
desire to continue contributing to society. The integration of digital technologies offers 
innovative means to help such individuals fulfill this aspiration. For example, elderly 
individuals can participate in volunteer services more flexibly and virtually through online 
platforms, which not only strengthens their sense of social belonging but also injects new 
momentum into community empowerment [21].  

In the pursuit of enhancing the quality of life for elderly individuals, designers should focus 
on creating user-centered hybrid solutions. The application of digital technologies 
establishes a highly interconnected service ecosystem, overcoming the spatial and temporal 
constraints of traditional caregiving models. This ecosystem connects elderly individuals 
with family members, neighbors, community organizations, and volunteer networks in 
meaningful ways. Simultaneously, it enables the continuous optimization of resource 
allocation and information flows, thereby improving experiences in health management, 
food supply, and other essential services [22]. Therefore, the integration of digital 
technologies into embedded elderly care services not only drives innovation in traditional 
service models but also demonstrates the potential of systematic design to enhance service 
sustainability and foster a shared sense of social responsibility. 

3. Materials and Methods 
This study employs a mixed-methods approach to analyze the current status and 
optimization strategies of the Dongfang Elderly Care Home’s service system 
comprehensively. Specifically, it integrates field research, semi-structured interviews, and 
service design thinking tools. As a user-centered, holistic, and iterative design methodology, 
service design offers a novel framework for creating innovative services, thereby providing 
crucial support for optimizing embedded elderly care models [23]. Its core principle lies in 
the deep understanding of user experiences and the translation of these insights into 
forward-looking service design solutions, ensuring both scientific rigor and practical 
applicability [24]. Furthermore, the successful application of service design in recent years 
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to improve well-being and drive social change further underscores the model’s relevance 
and effectiveness in the context of optimizing elderly care service systems [25]. This study 
adopts three key service design tools—stakeholder mapping, user personas, and service 
blueprints—to facilitate in-depth analysis.  

The application of these tools enables research to derive profound insights into user needs 
and behavior patterns while establishing a collaborative platform for engaging multiple 
stakeholders. This collaborative approach ensures the cocreation of innovative services that 
are not only practical but also widely accepted by diverse stakeholder groups, thereby 
enhancing the feasibility and inclusivity of the proposed design solutions. This approach 
aims to refine and develop an effective service system for elderly care. 

4. Wuhan’s Dongfang Elderly Care Home 
and the Embedded Elderly Care App Service 
System 
4.1. Current Status of the Dongfang Elderly Care Home in 
Wuhan 
Field research and semi-structured interviews revealed that the Dongfang Elderly Care 
Home currently provides services across various aspects, including daily care, medical 
health, and emotional support.  

However, the home’s practical operation faces several problems. Specifically, in terms of 
daily care, existing emergency assistance and basic caregiving services are relatively 
limited in coverage, which may result in inadequate timely help during emergencies or in 
meeting daily care needs. Additionally, resources for medical health services, particularly 
chronic disease management and home visits, are constrained, potentially affecting the 
timely management and treatment of health issues in elderly individuals. Although 
emotional support services are available, entertainment activities are relatively monotonous 
and require more personalized and diverse options to meet the varied needs of elderly 
individuals.  

When designing an embedded elderly care service system, it is crucial to address these 
service deficiencies comprehensively. The system’s development should be based on 
identifying the gaps in current services and formulating a practical functional framework. 
This framework should focus on the following aspects: first, enhancing the coverage of 
emergency assistance and basic caregiving services to ensure rapid and effective help for 
elderly individuals in emergencies; second, optimizing medical health service resources, 
especially in chronic disease management and home visit services, to meet elderly people’s 
health management needs; and third, enriching emotional support services by introducing 
more personalized and diverse entertainment activities and care services to improve quality 
of life for elderly users. 
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Figure 3. Service System Personas (drawn by Xinyi Ruan) 

4.2. User Persona and Stakeholder Map 
This study administered semi-structured interviews with service providers and recipients in 
the Dongfang Elderly Care Home and its surrounding community. The interviewees 
included one director, three professional caregivers, five elderly residents, and two family 
members of the care home, as well as six elderly residents from the surrounding community. 
The results were analyzed and categorized according to five user groups: the management 
team of the Dongfang Elderly Care Home, service providers, and service recipients. The 
latter were further divided into three categories: elderly residents in the care home, their 
family members, and elderly individuals living in the community. Design strategy analysis 
was conducted on the basis of user key characteristics and user objectives. User profiles 
were created to visually represent user characteristics and needs (Figure 3). 

The primary needs of elderly individuals include a desire for more fundamental care 
services, such as community meal assistance and cleaning services. Additionally, they seek 
recreational activities and facilities to meet their diverse emotional needs and help them 
connect with peers who share similar interests. Family members of elderly residents are 
concerned primarily with the safety of the living environment of the care home. They also 
wish to stay informed about their relatives’ conditions in a timely manner and to this end 
advocate for the integration of more smart technologies in caregiving, such as real-time 
location monitoring systems, to ensure the safety and health of their loved ones. The 
director’s main concerns involve recruiting and training professional caregivers and 
enhancing the use of smart technologies in the service process, particularly in accident 
prevention and risk management, to ensure the safety of elderly residents. Caregivers are 
focused primarily on receiving more training to improve care for critically ill patients and 
on increasing the number of skilled professionals to provide targeted care for elderly 
individuals with varying physiological conditions (Figure 4). 
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Figure 4. Service System Persona (drawn by Xinyi Ruan) 

The development of user-profiles is crucial for analyzing issues, pain points, expectations, 
and underlying cultural characteristics related to users. User profiles also serve as a 
reference for the subsequent construction of care models, such as that of the Dongfang 
Elderly Care Service System. 

To gain a comprehensive understanding of the roles and relationships within the service 
system, stakeholders of the Oriental Elderly Care Home were categorized and visually 
represented in a stakeholder diagram (Figure 5). This classification serves as a 
foundational step in the design process, enabling thorough consideration of the diverse 
needs and expectations of all involved parties during system construction. 

 

Figure 5. Stakeholder Map (drawn by Xinyi Ruan) 
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Stakeholders are divided into three main categories. The first includes core users, such as 
elderly residents in the care home, elderly individuals in the surrounding community, the 
families of the elderly, and other community residents. These individuals are directly 
impacted by the services provided and are central to the system’s design. The second 
category encompasses internal personnel within the care home’s operational structure, 
including the director, caregivers, community managers, chefs, cleaners, and medical 
support volunteers. These individuals are crucial to the daily functioning of the care home 
and are essential for maintaining high standards of care and service delivery. The third 
category consists of external partners, including the government, care home partners, third-
party community organizations, public welfare institutions, and service providers (such as 
those who furnish food and domestic services), and investors. These stakeholders support 
the operation and sustainability of the care home, thereby strengthening the supply chain 
and ensuring the efficient delivery of services.  

By systematically considering the needs of each stakeholder group, this classification 
provides a solid foundation for the subsequent design and construction of the embedded 
elderly care service system. The goal is to create an integrated system that meets the diverse 
needs of all stakeholders, ultimately enhancing the quality and effectiveness of the services 
provided. 

Because of empirical data and research findings, this study identifies key limitations within 
the embedded elderly care service system and clarifies the target user groups, core 
stakeholders, and their specific needs. These limitations highlight the inability of the current 
service system to address the increasingly complex and diverse demands of the elderly 
population fully, thereby necessitating a more systematic and innovative approach to 
address these challenges. To this end, the study integrates a service design methodology to 
establish an innovative and structured pathway that combines the user experience with 
service optimization to facilitate a comprehensive upgrade of the service system, from 
conceptualization to practical implementation. This approach not only supports the 
enhancement of existing services but also provides a theoretical foundation for the 
coordinated integration of diverse resources. In this manner, it builds a user-centered 
service system framework that effectively improves the well-being of elderly individuals 
and drives the holistic development of the embedded elderly care model. 

4.3. Analysis and Construction of the Embedded Elderly 
Care Service System 
Through the analysis of stakeholders and their associated user needs, it is crucial to address 
the comprehensive requirements in three key areas: life care, medical health, and emotional 
support for elderly individuals. To meet these needs, collaboration among three main 
entities is necessary: community service centers, elderly care homes, and medical centers 
(Figure 6). The relationships among these three components are characterized by close 
cooperation and mutual influence.  

As a healthcare institution embedded within the community, the Dongfang Elderly Care 
Home focuses on providing elderly individuals with advanced medical equipment and a 
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professional caregiving staff. Moreover, the community space, which extends the activity 
area of the care home, offers a more spacious physical environment and a broader range of 
social opportunities for elderly individuals. This integration not only expands the living 
space for seniors but also enhances their social interactions. Moreover, the community 
service center effectively alleviates the workload of elderly care staff by recruiting 
volunteers through the community platform. This integrated development not only 
diversifies service functions but also addresses the psychological safety needs of elderly 
individuals.  

 

Figure 6. Diagram of Collaboration among Embedded Elderly Care Service Entities (drawn by Xinyi Ruan) 

The medical environment is crucial for ensuring the health and well-being of older adults. 
The collaboration between embedded care homes and medical institutions provides not only 
high-quality medical services but also essential rehabilitation training for patients after 
discharge. This approach helps avoid secondary injuries caused by inappropriate or 
unscientific rehabilitation methods [25]. With the internet for data sharing, these three 
components can ensure timely and efficient information transfer, thereby providing more 
comprehensive and high-quality services for elderly individuals. This “embedded” care 
model promotes the development of a more sustainable elderly care system. 

4.4. Service System Design 
Through detailed user research and systematic design analysis, this study strategically 
planned the service system of the Dongfang Elderly Care App platform from a macro 
perspective (Figure 7).  
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Figure 7. Diagram of Collaboration among Embedded Elderly Care Service Entities (drawn by Xinyi Ruan) 

Building on the foundation of offline community-embedded elderly care service stations, 
an online community elderly care app was developed to ensure effective interaction between 
stakeholders and elderly individuals, thereby enhancing the timeliness of elderly care 
services and forming a service model that integrates both on- and offline development. The 
embedded elderly care service environment encompasses three key components—society, 
community, and service users—with caregivers and volunteers within the community being 
recruited and trained through service stations. Support from the government and third-party 
enterprises plays a crucial role in advancing the service platform and fostering a healthy 
elderly care ecosystem.  

In line with the Internet Plus trend, the integration of fragmented elderly care resources 
through Internet technology was used to establish an embedded elderly care service 
platform [26]. This platform enables elderly users and their families to book and subscribe 
to services while providing them with health data analysis and visualization. Drawing on 
Shanghai’s mature integrated on- and offline elderly care service model, this platform offers 
expanded possibilities for addressing elderly care needs and promotes the sustainable 
development of embedded elderly care services through digital technology [27]. 
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Figure 8. Haha Elderly Assistance App Information Architecture and System Validation (drawn by Xinyi 
Ruan) 

5. Design Practice and Validation of Embedded 
Elderly Care App 
5.1. Information Architecture of the Embedded Elderly Care 
App Service Design 
Based on preliminary research, the service platform was named the Haha Elderly Assistance 
App. The information architecture of the app adheres to the principles of user convenience 
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and human-centered design. Each functional module has been systematically organized and 
integrated, with a logical framework constructed to link these functionalities. The app’s 
interface design (Figure 8) is primarily divided into five main functional modules: Home, 
Services, Community, and My (Personal Centre). 

The main interface module of the app addresses the essential needs of elderly users, 
including daily care, medical health, and emotional support. From a design perspective, the 
module considers factors such as visual impairment and the risk of accidental touches, 
commonly encountered by elderly users. Thus, the touch areas of the module interfaces 
were enlarged. Functionally, the platform is designed with five key modules: emergency 
button, services, community, personal users, and caregivers. The search feature enables 
elderly users to quickly locate the services they need, whereas the emergency section allows 
for immediate communication with designated contacts in the event of an emergency, 
simultaneously providing family members with real-time awareness of the elderly user’s 
environment to reduce the risk of disconnection. 

The services module is the core unit of the app and comprises four main sections: medical 
care, rehabilitation, caregiving, and medical education. The medical care section primarily 
serves elderly patients with illnesses, providing access to their personal medical records to 
facilitate personalized care plans by elderly care institutions and thereby enhancing the 
precision and effectiveness of health management. The caregiving section caters to 
community-dwelling elderly individuals who are disabled or have specific service needs 
and who rely on the management of offline elderly care institutions for basic life care, 
including meal preparation, hygiene management, and assistance with medical visits, 
thereby ensuring their basic living standard. The rehabilitation section primarily serves 
postoperative patients and individuals with long-term recovery needs. It enables regular 
care monitoring, with data uploaded to a cloud system to enable caregivers and attending 
physicians to track the patient’s recovery status, facilitating timely medical intervention. 
The medical education section targets both healthy and subhealthy elderly populations; 
provides health, wellness, and elderly care information through the app; enables elderly 
users to access health education and basic disease prevention resources from home; and 
offers relevant feedback mechanisms. 

The community module integrates local resources to encourage elderly users to join diverse 
interest groups and participate in various social activities. This feature facilitates 
connections with peers who share similar interests, enabling both on- and offline 
interactions. By fostering these interactions, the platform enhances communication and 
information sharing among elderly users, effectively overcoming information barriers and 
improving community connectivity. The module also enables users to register for events 
and receive notifications, thereby promoting active engagement. 

In the personal user module, a health records function manages each user’s health 
information, allowing users and their relatives to access and manage medical records, 
including medication schedules and past appointments. This module provides elderly users 
with the ability to monitor their health data in real-time, receive professional health 
consultations online, and engage in video calls for remote medical advice and virtual social 
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interactions. It also facilitates communication with caregivers, medical services, and family 
members and can integrate with smart home devices to provide relatives with real-time 
updates. The module incorporates robust privacy and security measures to safeguard user 
data. 

The star-rated caregivers module presents caregivers’ professional qualifications and 
personalized services, assisting users in selecting appropriate caregivers while also enabling 
the assessment and management of in-house staff. This feature supports improved oversight 
and quality management of caregiving personnel. 

This study uses the Dongfang Elderly Care Home as a case study example and designs the 
architecture of an embedded elderly care service application specifically for the senior 
population. Given that the app targets elderly users, particular emphasis was placed on 
ensuring accessibility in the interface design. The app was evaluated from three perspectives: 
operational usability, interactive experience, and functional relevance. In the navigation 
design, large buttons and font sizes were employed to improve visibility for users. For those 
with limited mobility, voice interaction was integrated to enhance the app’s user-
friendliness. Moreover, comprehensive preliminary research was conducted to obtain 
insight into authentic and well-aligned functional needs of elderly users to support the 
design of personalized health monitoring services for different groups and provide a means 
to help seniors better understand their health conditions. 

Through its comprehensive design and architecture, the Haha Assistance for the Elderly 
App uses digital technology to deliver multidimensional support for elderly users, 
addressing all aspects of daily care and medical health management. The integration of 
digital technology enhances connectivity between modules and facilitates the seamless 
integration of on- and offline services, establishing an efficient and cohesive service model. 
This synergy of modules forms a technology-driven, intelligent elderly care ecosystem that 
meets diverse needs, significantly improves the quality of life and safety, and underscores 
the profound impact and vast potential of digital technology in modern elderly care services. 

5.2. Verification of the Embedded Elderly Care Service 
App System 
The design practice of this study involves validating the app through usability testing. 
Usability testing is conducted by recruiting a representative sample of target users and 
assessing the app’s usability and ability to meet user needs by observing, recording, and 
analyzing their experiences with the product [28]. An AI-designed prototype of the 
application was subjected to simulated testing with elderly users from the Dongfang 
Community in Wuhan. By examining users’ operational processes, usage patterns, and 
failure rates during interactions, potential issues with the application were identified. The 
prototype was then further refined and adjusted to better align with the needs of elderly 
users. 

The usability testing was conducted from both subjective user experience and objective 
demand attribute perspectives, and the results are summarized into two main areas. First, 
aspects regarding which users expressed high satisfaction and usability were identified. 
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Based on the evaluation checklist and categorizing the attributes into Must-Have, Expected, 
and Delightful, we found that the HaHa Elderly Assistance App meets users’ needs for 
practicality, ease of use, and visibility among the Must-Have attributes; for real-time 
updates, aesthetics, and rationality among the Expected attributes; and for enhancing family 
relationships, guidance, and personalization among the Delightful attributes. Users 
generally reported positive subjective experiences during the testing process, indicating that 
the digital platform provides a more convenient communication channel for elderly 
individuals and their families and significantly improved quality-of-life services.  

However, despite the comprehensive coverage of diverse needs in the HaHa Elderly 
Assistance App’s functional design, limitations remain in its actual use. For example, 
although the service module is divided into four parts—Medical, Rehabilitation, Care, and 
Medical Education—this design may not fully address the varied individual needs of elderly 
users, particularly those with specific health conditions, as the provided services may be 
too standardized and lack personalization. Additionally, while the Community module 
promotes social interaction and interest development among elderly users, there may be a 
severe learning curve for those unfamiliar with digital technology, potentially affecting the 
popularity and user engagement of this feature. Therefore, on the basis of the design 
validation results, the user satisfaction and usability evaluation of this design practice are 
relatively high. However, further optimization and enhancement are needed to better 
address the personal needs of elderly users. 

6. Conclusion 
This study explores the innovative application of digital technologies in the community-
embedded elderly care model. It proposes a collaborative model that integrates community 
service centers, embedded nursing homes, and medical centers and constructs an embedded 
elderly care service system framework with the Haha Elderly Assistance App as the core 
platform. Through field research and user interviews, the study comprehensively collected 
and analyzed the needs data of various stakeholders in the Dongfang Elderly Care Home, 
using service design tools to systematically explore core needs in four areas: daily living 
assistance, health care services, community participation, and personalized user 
management.  

The research findings indicate that the Haha Elderly Assistance App, through its innovative 
information architecture and functional design, effectively addresses the shortcomings of 
current embedded elderly care service systems in terms of service singularity and 
insufficient functional coverage. Its demand-driven design enhances the flexibility and 
adaptability of the service system, meeting the increasingly diversified living, health, and 
emotional needs of the elderly while significantly improving the user experience and sense 
of participation. Further analysis revealed that the integration of digital technology plays a 
crucial role in optimizing resource integration and service coordination, providing strong 
support for the sustainable development of community-embedded elderly care services and 
highlighting the extensive potential of digital technology in improving the quality of elderly 
care services.  
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However, the study also has limitations. This research focuses primarily on the Dongfang 
Community Elderly Care Home and its surrounding residents, which limits its scope and 
may affect the generalizability of the findings. Additionally, although core functional 
designs were proposed, the study did not fully address the differentiated needs of elderly 
users with varying physical conditions and cognitive levels, particularly with respect to 
personalized service design for groups with cognitive impairments and mobility restrictions.  

Future research should expand the scope of the study to include more regions and types of 
community-based elderly care institutions, further optimize system functions, and design 
services that are more inclusive and adaptable. Additionally, the app’s interface and 
interaction design should be improved to reduce technological barriers and enhance the user 
experience for elderly individuals. In conclusion, this study provides new insights into the 
digital innovation of community-embedded elderly care models, reveals the critical role of 
digital technology in enhancing the efficiency and quality of elderly care systems, and 
offers valuable references for further optimization and promotion of embedded elderly care 
systems. 
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