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        Abstract



        
          

          Background


          China's rapidly aging population has highlighted the importance of community-based elderly care, particularly in urban areas like Shanghai, as traditional family-based care declines due to urbanization, smaller families, and shifting dynamics. Community care models provide scalable solutions to address the healthcare and social needs of elderly individuals while fostering innovation in service delivery.

        


        
          

          Objective


          This study investigates how the quality of community-based elderly care services influences elderly satisfaction and drives innovation within the elderly care industry. Using the SERVQUAL model, it explores the impact of service dimensions—reliability, responsiveness, assurance, empathy, and tangibles—on satisfaction and their role in promoting new care models and technologies.

        


        
          

          Methods


          The study surveyed 622 residents in Shanghai and analyzed the data with Structural Equation Modeling (SEM). It assessed the relationships between the five service quality dimensions, satisfaction, and innovation in elderly care, offering insights into how these factors interact.

        


        
          

          Results


          Reliability (β = 0.42), responsiveness (β = 0.35), assurance (β = 0.28), and empathy (β = 0.33) significantly enhance elderly satisfaction, which mediates their impact on innovation. Tangibles (β = 0.09) had minimal influence, suggesting emotional and relational factors are more important than physical care environments. Satisfaction was a key driver of innovation, encouraging the adoption of personalized and technology-driven care models.

        


        
          

          Conclusion


          High-quality services that improve elderly satisfaction are essential for boosting industry innovative. Smart technology, telemedicine, and remote health monitoring are critical for addressing the challenges of China’s aging population, closing service gaps, and creating responsive and efficient care systems.
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      1. INTRODUCTION


      China’s rapidly aging population has underscored the need for more sustainable and flexible elderly care models. By the end of 2023, the population aged 60 and above had reached 297 million, accounting for 21.1% of the total population [1], This figure is expected to exceed 487 million by 2050 [2]. Traditional family-based care, once a cornerstone of Chinese eldercare, is increasingly strained by urbanization, smaller family sizes, and evolving social dynamics [3, 4]. Against this backdrop, new models have emerged: institutional care (e.g., nursing homes) and community-based care [5]. While institutional care offers professional services, it often struggles with high costs and limited capacity. Community-based elderly care, emphasizing “aging in place,” has become a promising alternative that blends the comfort of the home environment with socially provided services [6, 7]. This model has gained significant traction in urban areas, exemplified by Shanghai’s “9073” model, which underscores the importance of community-based care [8-10].


      Despite Shanghai’s leading role and relatively advanced practices, ongoing challenges persist, including uneven service coverage, variable service quality, and limited professional competencies among community caregivers [11, 12]. Additionally, elderly acceptance and satisfaction vary, reflecting incomplete understanding and integration of community-based services [13]. Exploring these issues in Shanghai—China’s largest metropolis and a bellwether for social policy implementation—can yield insights for other rapidly urbanizing regions. While Shanghai’s context is unique, its experience can inform other cities facing similar demographic and social transitions, both within China and globally, especially where community-based models are being considered or developed.


      To understand and improve community-based elderly care, this study employs the SERVQUAL model, a well-established framework for evaluating service quality across five dimensions: reliability, responsiveness, assurance, empathy, and tangibles. SERVQUAL is particularly relevant for elderly care because it captures both functional quality (e.g., timely and accurate service delivery) and relational aspects (e.g., empathetic communication, professional assurance) crucial in nurturing trust and well-being among older adults. These intangible factors often outweigh physical amenities in determining user satisfaction and can directly influence the adoption of new care approaches or technologies. By focusing on a service-oriented framework, we can better identify where interventions—be they procedural, technological, or organizational innovations—are most needed and most likely to succeed.


      Moreover, the concept of “innovation” in elderly care is multifaceted. It includes not only technological advancements, such as telemedicine, wearable health monitors, and smart home devices, but also procedural and organizational innovations, like integrated care pathways, interdisciplinary teams, and community-driven support networks. How satisfaction interacts with these diverse forms of innovation is a key question—high satisfaction may encourage the adoption of cutting-edge technologies, inspire new service delivery models, or lead to the refinement of existing care processes.


      This study takes Shanghai’s community-based elderly care as a case to address the following questions:


      Research Question 1: How does the improvement in community-based elderly care service quality affect elderly satisfaction?


      Research Question 2: Does elderly satisfaction mediate the relationship between community-based elderly care service quality and the innovative development of the elderly care industry?


      By examining these questions, this research aims to strengthen the theoretical grounding of using SERVQUAL in elderly care contexts, provide insights that extend beyond the Shanghai case, and clarify how improving satisfaction can catalyze innovation. In doing so, the study offers guidance not only for policymakers and service providers in China but also for global stakeholders seeking to enhance community-based elderly care models and foster meaningful innovation in an era of rapid demographic change.

    


    
      

      2. LITERATURE REVIEW


      
        

        2.1. Service Quality in Elderly Care


        Service quality in elderly care refers to the degree to which services provided meet or exceed the expectations of elderly individuals. The SERVQUAL model [14] remains a central framework in service quality research, measuring service quality across five key dimensions: reliability, responsiveness, assurance, empathy, and tangibles [14]. While this model has been widely applied in elderly care research, it remains subject to critique for its limitations and study, particularly the assumption that all five dimensions are equally applicable across different service contexts. For example, some scholars argue that the “tangibles” dimension may be less relevant in community-based elderly care compared to institutional care, where physical facilities are more prominent [15]. Moreover, the SERVQUAL model does not fully address how cultural, demographic, or technological factors influence perceptions of service quality in elderly care settings. Thus, there is a need for a more nuanced application of the model, considering the evolving expectations of elderly individuals and the increasing role of technology in care services [16].


        In community-based elderly care, the reliability of service refers to the institution’s ability to deliver promised services consistently and on time. Responsiveness involves the institution’s capacity to react promptly to elderly residents’ needs, especially in emergencies. Assurance emphasizes the professional skills and attitude of staff in fostering trust and security among residents. Empathy reflects the ability of service providers to understand and cater to the emotional and physical needs of the elderly. Lastly, tangibles pertain to the physical environment, including the facilities and equipment used to support elderly care.


        The literature has highlighted the critical role of service quality in enhancing the quality of life and overall well-being of elderly individuals. However, existing studies largely focus on descriptive analyses, with less attention to potential gaps in the operationalization of service quality dimensions or the impact of external factors such as policy changes and technological advancements.

      


      
        

        2.2. Community-based Elderly Care Service Quality and Elderly Satisfaction


        The reliability of community-based elderly care services, reflected in the timely provision of daily care and medical support, directly impacts the quality of life and sense of security of elderly individuals and is positively correlated with their satisfaction [7]. Responsiveness is equally crucial, especially in emergencies; a service system capable of responding swiftly enhances the trust of the elderly in the institution [17]. Additionally, assurance, demonstrated by the professional skills of service staff, significantly boosts elderly satisfaction [8]. Empathy from service personnel, through warm and considerate attitudes, enhances the happiness of the elderly [18]. Finally, tangible factors, such as improvements in the physical environment and facilities, greatly increase the comfort and sense of security among elderly residents [19].


        H1a: The reliability of community-based elderly care service quality positively affects elderly satisfaction.


        H1b: The responsiveness of community-based elderly care service quality positively affects elderly satisfaction.


        H1c: The assurance of community-based elderly care service quality positively affects elderly satisfaction.


        H1d: The empathy of community-based elderly care service quality positively affects elderly satisfaction.


        H1e: The tangibles of community-based elderly care service quality positively affect elderly satisfaction.

      


      
        

        2.3. Community-based Elderly Care Service Quality and Innovation in the Elderly Care Industry


        Research indicates that the reliability of community-based elderly care services provides a stable foundation for innovation within the elderly care industry; improving service standardization and process management contributes to the development of new service models and management tools [6]. For instance, standardized care services and efficient process control reduce error rates, supporting new models such as smart elderly care. Moreover, highly responsive services can quickly adapt to market changes, driving innovations in technology and service models, such as big data and artificial intelligence applications for precise health management [20]. Skilled service providers are better equipped to meet the complex needs of the elderly, facilitating the adoption of telemedicine and smart monitoring and providing a trust foundation for innovation [21]. Empathetic services enhance elderly individuals' dependency on and loyalty to services, creating a user base for personalized elderly care solutions and other human-centered innovations [22]. Lastly, upgrades in tangible facilities, such as smart beds and health monitoring devices, provide essential support for technological innovations in the elderly care industry [23].


        H2a: The reliability of community-based elderly care service quality positively affects innovation in the elderly care industry.


        H2b: The responsiveness of community-based elderly care service quality positively affects innovation in the elderly care industry.


        H2c: The assurance of community-based elderly care service quality positively affects innovation in the elderly care industry.


        H2d: The empathy of community-based elderly care service quality positively affects innovation in the elderly care industry.


        H2e: The tangibles of community-based elderly care service quality positively affect innovation in the elderly care industry.

      


      
        

        2.4. Elderly Satisfaction and Innovation in the Elderly Care Industry


        Elderly satisfaction plays a crucial role in driving innovation within the elderly care industry. First, the satisfaction of elderly individuals with community-based elderly care services reflects their recognition of existing services and the degree to which their needs are met. When elderly individuals are satisfied with services, it indicates that service quality has met or exceeded expectations, laying a foundation for introducing new service models such as smart elderly care and telemedicine [24]. Second, elderly satisfaction serves as a market feedback mechanism, encouraging service providers to maintain or improve satisfaction through continuous innovation, with feedback and demand from elderly individuals becoming valuable sources of information for industry innovation [25]. For instance, community elderly care institutions can regularly collect evaluations from elderly residents and their families to identify service deficiencies and continually improve through technological innovation and process optimization, thereby driving service upgrades and enhancement. Moreover, increased satisfaction enhances word-of-mouth effects, attracting more users and expanding market demand, which promotes economic growth and innovation within the industry. Market expansion brings financial support to the elderly care industry, allowing service providers to allocate more resources toward innovation in technology and service models, further elevating industry standards [26]. Lastly, elderly satisfaction provides government and policymakers with a basis for decision-making, as it serves as a key indicator for assessing the quality of elderly care services. Based on satisfaction feedback, the government can adjust policies to encourage industry innovation; for example, satisfaction surveys may reveal that smart elderly care technology enhances the quality of life, prompting increased support for related technologies and fostering technological innovation and development within the industry [27].


        H3: Elderly satisfaction positively affects innovation in the elderly care industry.

      


      
        

        2.5. The Mediating Role of Elderly Satisfaction


        Enhancing the reliability of elderly care services increases elderly satisfaction, making them more receptive to new technologies and service models, such as the application of smart elderly care systems, thus playing a crucial role in service reliability and industry innovation [28]. Studies show that responsiveness also indirectly promotes innovation by increasing elderly satisfaction; for example, community care services that respond quickly to needs make elderly individuals more inclined to accept smart health monitoring devices and telemedicine services, driving upgrades in service models [29]. Additionally, when elderly individuals are satisfied with the professionalism of service personnel, they are more likely to adopt remote care and health management technologies, supporting industry development [30]. Highly empathetic services enhance elderly individuals' emotional reliance, making them more willing to engage in personalized health plans and use smart care devices, further driving industry innovation [31]. Meanwhile, a modern physical environment and advanced equipment improve the living experience of elderly individuals, boosting their satisfaction with care services and increasing their acceptance of new technologies and devices, providing a solid foundation for industry innovation [3].


        H4a: Elderly satisfaction mediates the relationship between the reliability of community-based elderly care service quality and innovation in the elderly care industry.


        H4b: Elderly satisfaction mediates the relationship between the responsiveness of community-based elderly care service quality and innovation in the elderly care industry.


        H4c: Elderly satisfaction mediates the relationship between the assurance of community-based elderly care service quality and innovation in the elderly care industry.


        H4d: Elderly satisfaction mediates the relationship between the empathy of community-based elderly care service quality and innovation in the elderly care industry.


        H4e: Elderly satisfaction mediates the relationship between the tangibles of community-based elderly care service quality and innovation in the elderly care industry.

      


      
        

        2.6. Research Model


        The theory of customer satisfaction originated in the field of marketing and serves as a key framework for assessing whether a company's products and services meet customer expectations [32]. This theory laid the groundwork for subsequent customer satisfaction models. To gain a deeper understanding and measurement of the impact of service quality on customer satisfaction and industry development, integrating the SERVQUAL model becomes essential [14].


        This study constructs a comprehensive customer satisfaction impact model based on the ACSI and SERVQUAL models. First, it categorizes community-based elderly care service quality into the five aforementioned dimensions, analyzing their respective impacts on elderly satisfaction and innovation in the elderly care industry. Then, by measuring the gap between customer expectations and actual perceptions of these service dimensions, the study assesses the extent of their impact on satisfaction. Additionally, elderly satisfaction is included as a mediating variable to examine its further influence on innovation in the elderly care industry. The research model expands upon traditional approaches by considering not only service quality but also the dynamic interaction between elderly satisfaction and the continuous innovation needed to meet the complex and changing demands of elderly individuals in community-based care settings. (Fig. 1).


        [image: ]
Fig. (1)


        Research model.

      

    


    
      

      3. RESEARCH METHODOLOGY


      
        

        3.1. Paradigm and Research Method


        Various methods have been employed in studies on community-based elderly care satisfaction, such as the Analytic Hierarchy Process combined with ISM [33], multivariate analysis of variance, principal component analysis [34], regression analysis, and structural equation modeling (SEM), Among these, SEM and regression analysis are the more common. SEM, which integrates regression analysis, path analysis, and factor analysis, is a suitable tool for analyzing complex multivariable relationships and latent constructs.


        SEM is a tool based on the covariance matrix of variables, using observed relationships between variables to explore the connections between latent, unobservable variables [35]. This study adopts SEM to examine the relationships between service quality, satisfaction, and innovation development within the context of community-based elderly care. Focusing on community-based care, the study utilizes a survey and statistical analysis to reveal the impact of service quality on satisfaction and innovation development. Drawing on previous research, this study builds a comprehensive theoretical framework based on the PZB model, analyzing the five dimensions of service quality, satisfaction, and innovation development within the context of Shanghai's community-based elderly care industry, thereby providing practical feasibility and guidance for industry application. While SEM offers robust statistical capabilities, it has also limitations in addressing causality, as this study uses cross-sectional data, which constrains its ability to establish causal relationships between service quality, satisfaction, and innovation.

      


      
        

        3.2. Research Design


        The research focuses on elderly residents in community-based elderly care in Shanghai and their adult children. The study uses an offline questionnaire for data collection, allowing for a thorough examination of community-based care dynamics. However, one limitation is the geographic focus on Shanghai, which may not fully represent the diversity of elderly care needs across China, particularly in rural areas. Rural regions may have distinct service quality perceptions and needs, which could limit the generalizability of the findings.


        An analysis of the questionnaire responses provided a statistical overview of sample characteristics. The total sample consisted of 622 individuals, with females making up the majority at 431 participants (69.29%) and males at 191 participants (30.71%). As the study's questions and hypotheses did not involve gender differences, we performed a hypothesis test and found no significant differences between male and female respondents. Thus, the data from both genders were combined for analysis. Regarding age, the study focused primarily on elderly individuals aged 65 and above and their adult children; those aged 65 and above accounted for the vast majority at 70.23%, while those aged 60-64 made up 29.77%.


        In terms of educational background, most respondents had a high school education or below, accounting for 57.11%, while the remaining 42.89% had an associate degree or higher. For marital status, the highest proportion was widowed, with 297 respondents (47.75%); married respondents were 211 (33.92%); divorced respondents were 71 (11.41%); and single respondents were the fewest at 43 (6.91%), indicating that widowed elderly individuals have a more urgent need for community-based elderly care services, making them a key focus group.


        Among the surveyed groups, elderly individuals constituted 57.23% of the total sample (356, and their children made up 42.77% (266). By covering both elderly individuals and their adult children, this study captures a more comprehensive understanding of the acceptance and need for community-based elderly care services among both groups, providing more reliable data to support innovation in the elderly care industry.


        It is important to note that the focus on elderly residents in Shanghai limits the generalizability of the findings. The diversity of elderly care needs, particularly in rural areas, may differ significantly from those in urban centers like Shanghai. Rural populations might have different expectations of service quality, technological adoption, and care innovation, which are not fully represented in this study. Future studies should expand the sample to include rural areas and other regions to enhance the external validity of the findings.

      


      
        

        3.3. Measurement


        This study involves three variables: service quality, satisfaction, and innovation development. To ensure the validity of the scales, previous research was referenced and adapted to fit the context of community-based elderly care in this study. Details of the specific scale design are shown in Table 1. For service quality, we referred to the PZB scale, which includes five dimensions—reliability, responsiveness, assurance, empathy, and tangibles—across 22 items. Data analysis revealed that service quality is suitable for a second-order model, so each dimension (reliability, responsiveness, assurance, empathy, tangibles) is discussed separately.


        
          Table 1 Common method bias test model fit indices.


          
            
              
                	Model

                	χ2/df

                	GFI

                	AGFI

                	RMSEA

                	SRMR
              

            

            
              
                	Model without common method bias

                	2.511

                	.936

                	.906

                	.063

                	.044
              


              
                	A model with common method bias

                	2.515

                	.937

                	.908

                	.061

                	.042
              

            
          


        


        The satisfaction scale was based on the community elderly care supply-demand satisfaction scale developed by Chinese scholars Rong et al. [5], comprising three items. The five items for elderly care industry innovation, as an independent construct, were directly drawn from measurement content discussed by den Hertog [36] and Janssen et al. [37]: perceived user needs and (technical) options, conceptualization, co-production and coordination, scaling and expansion, and learning and adaptation. These items, developed by den Hertog [36], support community elderly care service organizations in systematically reflecting on and managing new services, especially aspects related to technical capabilities and innovative business models.


        All respondents were asked to express their level of agreement or disagreement on a 5-point Likert scale, where 1 represented “strongly disagree” and 5 represented “strongly agree.” Before the official distribution of the questionnaire, three doctoral students and two experts in the management field reviewed the preliminary questionnaire to ensure that the items were reasonable and scientifically sound.

      

    


    
      

      4. RESULTS


      
        

        4.1. Common-method Bias


        To assess the potential for common-method bias, this study conducted Harman’s single-factor test, performing the principal component analysis (PCA) on the measurement data for the seven constructs: reliability, responsiveness, assurance, empathy, tangibles, satisfaction, and industry innovation. The results revealed seven factors with eigenvalues greater than 1, explaining a cumulative variance of 69.558%, with the first factor accounting for 22.403%. This indicates that common-method bias is unlikely to affect the data [38] significantly. Additionally, the Unmeasured Latent Method Construct (ULMC) approach was employed (Table 1), with no improvement in model fit when the common-method bias latent variable was added, further confirming that common-method bias does not significantly impact the findings [39].

      


      
        

        4.2. Analysis of the Measurement Model


        Confirmatory factor analysis (CFA) was conducted to assess the reliability and validity of the scales using AMOS and Cronbach's α via SPSS. As shown in Table 2, all standardized factor loadings for the observed variables exceeded the 0.7 threshold, indicating strong correlations with their respective latent variable. The composite Reliability (CR) and Average Variance Extracted (AVE) values exceeded the acceptable thresholds, ensuring the reliability and validity of the measurement model. The Cronbach’s α values were also above 0.7 for all constructs, confirming the model’s reliability [40, 41].


        
          Table 2 Confirm factor analysis.


          
            
              
                	Factor

                	λ

                	CR

                	AVE

                	α
              

            

            
              
                	Reliability (REL)

                	-

                	.90

                	.65

                	.90
              


              
                	REL1. The community elderly care service can provide care services within the promised time.

                	.88

                	-

                	-

                	-
              


              
                	REL2. When an elderly person encounters a problem, community care staff can offer sincere concern and timely assistance.

                	.69

                	-

                	-

                	-
              


              
                	REL3. The community elderly care service consistently provides reliable services.

                	.82

                	-

                	-

                	-
              


              
                	REL4. Community elderly care staff exhibit attention to detail and accuracy in their services.

                	.86

                	-

                	-

                	-
              


              
                	REL5. The community care center can properly record and maintain service files for the elderly.

                	.75

                	-

                	-

                	-
              


              
                	Responsiveness (RES)

                	-

                	.82

                	.54

                	082
              


              
                	RES1. The community elderly care service can respond promptly to the needs of elderly people.

                	.71

                	-

                	-

                	-
              


              
                	RES2. Community elderly care staff are always ready to assist the elderly and their families.

                	.76

                	-

                	-

                	-
              


              
                	RES3. The community elderly care service can quickly handle urgent needs of the elderly and their family members.

                	.70

                	-

                	-

                	-
              


              
                	RES4. Community elderly care staff are always willing to provide assistance and support.

                	.77

                	-

                	-

                	-
              


              
                	Assurance (A)

                	-

                	.88

                	.65

                	.88
              


              
                	A1. The behavior of community elderly care staff instills trust and reassurance in elderly people and their families.

                	.89

                	-

                	-

                	-
              


              
                	A2. Elderly people and their families feel confident in the professional knowledge and skills of the community care staff.

                	.83

                	-

                	-

                	-
              


              
                	A3. Community elderly care staff show respect and politeness toward elderly people and their families.

                	.77

                	-

                	-

                	-
              


              
                	A4. Community elderly care staff can accurately answer questions from the elderly and their families.

                	.70

                	-

                	-

                	-
              


              
                	Empathy (E)

                	-

                	.90

                	.64

                	.90
              


              
                	E1. Community elderly care staff can give sufficient attention and care to the elderly.

                	.71

                	-

                	-

                	-
              


              
                	E2. Community elderly care staff demonstrate personal concern for the elderly and their family members.

                	.88

                	-

                	-

                	-
              


              
                	E3. The community care service can understand and respect the unique needs of elderly people and their families.

                	.83

                	-

                	-

                	-
              


              
                	E4. The community care service schedule is reasonable, considering the elderly’s daily routines and the convenience of their families.

                	.82

                	-

                	-

                	-
              


              
                	E5. Community care staff prioritize the interests and needs of elderly people and their families.

                	.74

                	-

                	-

                	-
              


              
                	Tangibles (T)

                	-

                	.88

                	.65

                	.88
              


              
                	T1. Community elderly care facilities are modernized and meet the daily needs of elderly residents.

                	.87

                	-

                	-

                	-
              


              
                	T2. The community care center facilities are tidy and cozy, creating a comfortable living environment.

                	.72

                	-

                	-

                	-
              


              
                	T3. Community elderly care staff maintain a neat appearance, leaving a good impression on the elderly and their families.

                	.87

                	-

                	-

                	-
              


              
                	T4. The promotional materials and information provided by the community care center are clear and easy to understand.

                	.75

                	-

                	-

                	-
              


              
                	Satisfaction (S)

                	-

                	.84

                	.65

                	.84
              


              
                	S1: My overall satisfaction with current community-based senior care services is high.

                	.77

                	-

                	-

                	-
              


              
                	S2: Compared to what I expected, my overall satisfaction with current community-based senior care services is high.

                	.85

                	-

                	-

                	-
              


              
                	S3: Compared to my ideal level, my overall satisfaction with current community-based senior care services is high.

                	.79

                	-

                	-

                	-
              


              
                	Industrial Innovation (II)

                	-

                	.91

                	.66

                	.90
              


              
                	II1: Keeping up with promising innovative care services and technologies is very important for the care experience of elderly people.

                	.77

                	-

                	-

                	-
              


              
                	II2: Care services integrated with current business and processes can meet the needs of elderly people.

                	.88

                	-

                	-

                	-
              


              
                	II3: Collaboration with other partners helps improve or introduce new care services.

                	.73

                	-

                	-

                	-
              


              
                	II4: The care facility is able to implement successful innovative care services throughout the entire facility.

                	.88

                	-

                	-

                	-
              


              
                	II5: The care facility actively learns and adapts innovative strategies to enhance service quality.

                	.79

                	-

                	-

                	-
              

            
          


        


        
          Table 3 Correlations between constructs.


          
            
              
                	Variable

                	REL

                	RES

                	A

                	E

                	T

                	S

                	II
              

            

            
              
                	REL

                	.80

                	-

                	-

                	-

                	-

                	-

                	-
              


              
                	RES

                	.62**

                	.74

                	-

                	-

                	-

                	-

                	-
              


              
                	A

                	.58**

                	.66**

                	.80

                	-

                	-

                	-

                	-
              


              
                	E

                	.54**

                	.60**

                	.57**

                	.80

                	-

                	-

                	-
              


              
                	T

                	.50**

                	.44**

                	.63**

                	.59**

                	.81

                	-

                	-
              


              
                	S

                	.42**

                	.55**

                	.33**

                	.40**

                	.24**

                	.80

                	-
              


              
                	II

                	.39**

                	.40**

                	.28**

                	.42**

                	.37**

                	.51**

                	.81
              


              
                	X

                	3.71

                	3.65

                	3.67

                	3.67

                	40.4

                	3.92

                	3.73
              


              
                	SD

                	.75

                	.84

                	.61

                	.64

                	.75

                	.67

                	.65
              

            
          


          
            Note: **p<0.01.
          


        


        For discriminant validity, the square root of the Average Variance Extracted (AVE) for each variable exceeded the correlation coefficients with other constructs, further supporting discriminant validity [40] as shown in Table 3.

      


      
        

        4.3. Structural Model


        The Structural Equation Modeling (SEM) analysis was conducted using AMOS 26.0, with a maximum likelihood estimation method. The model fit indicated a good fit: X2/df=2.511<3, GFI = 0.936 > 0.9, AGFI = 0.905 > 0.9, NFI = 0.939 > 0.9, CFI = 0.965 > 0.9, and RMSEA = 0.063 < 0.08, indicating a good fit [41].


        Reliability (β = 0.42, p < 0.001), supporting H1a. Reliability is critical because elderly individuals and their families need to trust that the services they receive will be timely, consistent, and accurate. Reliable service builds trust, which directly impacts satisfaction. If a senior care facility consistently provides planned check-ups, medications, and meals on time every time, the older residents and their families will feel confident in the service, leading to better satisfaction levels..


        Responsiveness (β = 0.35, p < 0.001), supporting H1b. Responsiveness in elderly care involves the ability to react promptly and effectively to the needs and concerns of elderly residents. When care providers are responsive, elderly individuals feel valued, which leads to greater satisfaction with the service. If an elderly resident needs assistance adjusting a medical device and the staff responds immediately, this responsiveness will be highly appreciated, leading to greater overall satisfaction.


        Assurance (β = 0.28, p < 0.01), supporting H1c. Assurance refers to the confidence that care providers instill in elderly residents and their families through their professionalism, competence, and trustworthiness. For instance, a caregiver providing clear, confident communication about a resident's health status can significantly enhance the family’s satisfaction.


        Empathy (β = 0.33, p < 0.001), supporting H1d. When care providers show empathy, residents feel more cared for and valued, leading to increased satisfaction with the service. A caregiver might spend extra time with a resident who is feeling isolated, engaging in conversation, or offering reassurance, which can greatly enhance overall satisfaction.


        Tangibles (β = 0.09, p > 0.05), not supporting H1e: While tangibles can contribute to satisfaction in some service sectors, their impact may be less significant in elderly care, where interpersonal factors like reliability and empathy are more critical to overall satisfaction. Resident may prioritize the quality of care they receive (e.g., timely assistance, friendly interaction) over the aesthetics of the room they stay in. This suggests that tangibles, though relevant, may not have the same weight as other service quality dimensions in determining satisfaction.


        Reliability (β = 0.37, p < 0.001), supporting H2a. A reliable service provides a strong foundation for continuous improvement and innovation because consistent service delivery allows for the identification of areas in need of improvement or technological advancements. For instance, a reliable service might identify the need for smart home technologies to monitor elderly residents’ health remotely, which could lead to the development of new innovative solutions.


        Responsiveness (β = 0.41, p < 0.001), supporting H2b. Care providers who are responsive to both residents' needs and industry trends are more likely to implement innovative solutions that improve care quality. If a care facility quickly responds to a rise in demand for dementia care by developing specialized programs or introducing new treatments, this responsiveness can lead to innovations that enhance care services. For example, after noticing an increase in elderly residents with cognitive impairments, the facility might introduce virtual reality therapies, representing an innovative response to this growing need.


        Empathy (β = 0.39, p < 0.001), supporting H2d. Empathy helps care providers understand the emotional and personal needs of residents, which can inspire innovative approaches to service delivery. By listening to residents’ concerns and experiences, caregivers can identify new ways to improve care. A caregiver who empathizes with a resident's feelings of isolation may suggest implementing social programs or technology solutions, such as virtual social networks, to combat loneliness. This empathy-driven innovation can lead to new approaches in elderly care that enhance residents' well-being.


        Tangibles (β = 0.30, p < 0.01), supporting H2e. The physical aspects of care facilities, such as well-maintained buildings and updated equipment, play a role in fostering innovation. A modern, well-equipped care facility may introduce cutting-edge assistive technologies, such as robotic caregivers or automated health-monitoring systems, as part of its innovation efforts.


        Satisfaction (β = 0.47, p < 0.001), supporting H3. Satisfied residents and their families are more likely to advocate for and support the implementation of innovative practices in care services. Satisfaction acts as a feedback mechanism that encourages service providers to innovate to meet and exceed expectations continuously (Fig. 2).


        According to the recommendations by Fritz and MacKinnon [42], a sample size of 558 is required for the percentile bootstrap method and 462 for the bias-corrected bootstrap method when testing for mediation effects. With 622 valid questionnaires, this study can use the bootstrap method to test for mediation effects. Based on the bootstrap calculation results, the path from Reliability to Industrial Innovation through Satisfaction is significant (β = 0.20, p < 0.001, CI = [0.05, 0.20]), supporting H4a. The path from Responsiveness to Industrial Innovation through Satisfaction is also significant (β = 0.16, p < 0.01, CI = [0.03, 0.14]), supporting H4b. The path from Assurance to Industrial Innovation through Satisfaction is significant (β = 0.13, p < 0.01, CI = [0.01, 0.09]), supporting H4c. The path from Empathy to Industrial Innovation through Satisfaction is significant (β = 0.15, p < 0.01, CI = [0.03, 0.11]), supporting H4d. However, the path from Tangibles to Industrial Innovation through Satisfaction is not significant (β = 0.04, p > 0.05, CI = [-0.04, 0.07]), so H4e is not supported.


        [image: ]
Fig. (2)


        Results of the structural model.

        Note: *p<0.05, **p<0.01, ***p<0.001.

      

    


    
      

      5. DISCUSSION


      The study confirms that the timeliness and accuracy of services, underpinned by reliability, significantly enhance elderly satisfaction, aligning with previous research by Shan et al. [7], which highlights reliability as a critical factor in improving quality of life and security among elderly individuals. In Shanghai, where urban living conditions and service expectations are higher, consistent and reliable services are crucial. For instance, ensuring prompt and accurate emergency medical responses can substantially contribute to a sense of safety and trust, forming the backbone of a positive care experience. The study also finds that responsiveness is a key driver of satisfaction, particularly in fast-paced urban environments like Shanghai, where elderly individuals have heightened expectations for quick action. This is consistent with Hu et al. [17], who emphasize the importance of responsive care, especially during emergencies.


      An example would be the swift response of care staff to a fall or sudden illness, where an immediate, professional reaction alleviates the crisis and builds trust, thus increasing satisfaction. Furthermore, assurance—reflecting the professionalism and competence of staff—positively impacts satisfaction, consistent with Ye [8]. However, its effect is somewhat less pronounced than responsiveness and empathy, possibly due to the high expectations for swift professional care in major cities. While elderly residents in Shanghai value professional competence, they may prioritize the speed and immediacy of care over qualifications. Empathy also plays a critical role in enhancing satisfaction, in line with Wei et al. [18], as it fosters emotional connections and increases feelings of belonging. Personalized care that acknowledges the unique needs of elderly individuals can significantly boost satisfaction, as demonstrated by Sandholdt et al. [22], who suggest empathy fosters customer loyalty. For example, a caregiver’s simple act of engaging with an elderly resident feeling lonely can significantly enhance their sense of satisfaction. However, the study also finds that elderly individuals in Shanghai show relatively low concern for the physical environment (tangibles), suggesting that emotional and psychological needs take precedence over the physical conditions of the care setting. This finding contrasts with other industries, where tangibles (such as facility quality) are often emphasized, but in elderly care, emotional connections, and personal service matter more.


      The study highlights the significant role of service quality in driving innovation within the elderly care sector. High-quality service forms a stable foundation for innovation, supporting new technologies and care models. Consistent service reliability, as pointed out by Zhang et al. [6], creates a solid platform for introducing innovations like remote health monitoring or AI-driven care solutions. In this regard, responsiveness not only influences satisfaction but also plays a pivotal role in fostering innovation, particularly in the development of smart elderly care technologies. This finding supports Flessa and Huebner [20], who emphasize that responsiveness to emerging needs drives the adoption of new technologies. For example, quick adaptation to the rising demand for digital health tools can spur the development of telemedicine services, offering remote consultations, medication management, and health monitoring for elderly residents.


      In contrast, the study finds that assurance does not significantly influence innovation, which may be attributed to the already high trust levels in Shanghai’s elderly care sector. Once a certain level of trust is established, further improvements in professional competence may not drive innovation as much as responsiveness does. Empathy, on the other hand, proves to be a key driver of innovation by promoting personalized care models. Care providers who empathize with the specific challenges faced by elderly individuals can stimulate the development of innovative services tailored to those needs, such as memory care programs for Alzheimer's patients or personalized rehabilitation services. Lastly, tangibles—while contributing to innovation—have a more limited impact compared to other dimensions. The physical infrastructure of care facilities, such as assistive devices or smart home technologies, may encourage the adoption of new solutions. Still, these innovations are less influential than the relational aspects of service quality. For instance, a facility equipped with smart home technologies might serve as a testing ground for the development of new devices designed to enhance the elderly care experience. Yet, this aspect remains secondary to the emotional and relational components of care.


      A key contribution of this study is its exploration of elderly satisfaction as a mediator between service quality and innovation. The results support findings from Cui et al. [24], who suggest that satisfaction is a key driver of innovation in community-based elderly care models. Satisfied elderly residents are more likely to embrace new care models, such as smart elderly care and telemedicine, which in turn drives further innovation in the industry. Ko and Chou [25] argue that improved satisfaction can amplify word-of-mouth effects, leading to greater demand for innovative care solutions. This study aligns with that perspective, showing that satisfaction not only directly impacts innovation but also promotes market demand, influencing both the development of new services and the flow of funding into the sector. While this study underscores the importance of service quality in enhancing elderly satisfaction and driving innovation, it also highlights several avenues for further exploration. The relationship between family dynamics and satisfaction, for example, is an area that could benefit from the deeper investigation, particularly in how family involvement affects perceptions of care quality.


      Additionally, the practical challenges in implementing innovations, such as cost, accessibility, and digital literacy, should be considered. Policymakers and practitioners should focus on addressing these barriers to ensure that the elderly can fully benefit from innovative care solutions. Finally, the study’s findings could serve as a foundation for developing more targeted strategies that balance the need for high-quality service with the drive for technological advancements in the elderly care sector.

    


    
      

      CONCLUSION


      This research, focusing on community-based elderly care in Shanghai, China, explores the complex relationships between service quality, elderly satisfaction, and innovation within the elderly care industry. The study reveals that service dimensions such as reliability, responsiveness, assurance, and empathy significantly enhance elderly satisfaction, while tangible factors (physical aspects of the care environment) play a relatively minor role. Moreover, elderly satisfaction is identified as a key mediator between service quality and innovation in the industry, demonstrating that enhancing satisfaction not only improves service quality but also acts as a catalyst for driving innovation. This finding underscores the importance of a holistic approach to service design, where both the emotional and practical needs of elderly individuals are addressed, thus fostering a culture of continuous improvement and technological advancement.


      Despite the promising implications of the study, several challenges persist. For example, there are issues of uneven service coverage and professional skill gaps within the elderly care sector. To address these, the integration of smart technologies and AI-driven solutions could provide more precise and personalized care, enabling more efficient resource allocation and reducing disparities in service quality. Additionally, while the findings offer valuable insights to Shanghai, they may have limited generalizability to other regions with different demographic and cultural contexts. Future research could explore the application of these insights in a broader range of urban and rural settings, taking into account local variations in elderly care needs, family dynamics, and infrastructure capabilities.


      Furthermore, the innovation process in elderly care could benefit from a more detailed examination of how service quality improvements translate into specific technological or service model innovations. For example, the development of smart home systems, remote health monitoring, and telemedicine services could be explored as concrete examples of how elderly satisfaction and responsiveness to care needs drive innovation in the sector. Policymakers and service providers could use these findings to inform their strategies for integrating technology into elderly care, ensuring that innovation aligns with the real needs of elderly individuals.


      In summary, this study offers valuable contributions to understanding the drivers of elderly satisfaction and innovation in community-based care. By addressing the identified challenges—such as skill gaps and uneven service coverage—and further exploring the integration of technology and innovation, the research lays the groundwork for optimizing elderly care models not only in China but also in other aging societies globally. These insights provide a roadmap for enhancing care quality, increasing satisfaction, and fostering the innovation necessary to meet the growing demands of an aging population.

    


    
      

      RESEARCH SHORTCOMINGS AND FUTURE RESEARCH SUGGESTIONS


      The study relies on self-reported data from elderly residents and their families, which may introduce response bias. Respondents may overstate their satisfaction due to social desirability, or they may underreport dissatisfaction out of fear of repercussions or concerns about service provision. While the study attempted to mitigate this bias by using multiple sources (elderly individuals and their adult children), the subjective nature of self-reported data means that the findings should be interpreted with caution. To address this, future research could include objective measures of service quality and satisfaction, such as third-party evaluations or observational data.


      The use of cross-sectional data limits the ability to draw conclusions about causal relationships between service quality, satisfaction, and innovation. While SEM can identify correlations and paths between variables, it cannot establish directionality or causality without longitudinal data. Future studies should consider collecting data over time to explore how changes in service quality affect satisfaction and innovation and whether innovations in care services lead to long-term improvements in elderly care outcomes.
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