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Background: The global ageing population is increasing. As their physical functions deteriorate, older adults face not only physical health challenges but also mental health issues. Enhancing the health status of older adults is imperative to improve their quality of life. However, research on the health status of older adults living in the community is limited, and the association between the built environment and daily activities remains largely unexplored.

Objective: This study aimed to utilize structural equation modeling to (1) explore the interrelationships between the community built environment, daily activities of older adults, and their health, and (2) examine the interrelationships among their correlates.

Methods: For data collection, this study administered structured questionnaires to 494 community-dwelling older adults across ten representative urban communities in Fuzhou, China. The questionnaire comprised four validated sections: demographic characteristics, perceived community built environment features, daily activity and health outcomes. Data analysis employed structural equation modeling (SEM) using AMOS 27.0, with SPSS 27.0 for preliminary analyses, to examine both direct effects of built environment on health outcomes and indirect effects mediated through daily activities.

Results: Structural equation modeling revealed three pathways: Path 1 (community built environment →health of older adults), Path 2 (community built environment → daily exercise for older adults), and Path 3 (daily exercise for older adults →health of older adults). All three pathways were supported, indicating interaction among the factors.

Conclusion: The health status of older adults is influenced by their living environment and daily activities. An improved community built environment can enhance health status among older adults. Furthermore, daily activities serve as partial mediators between community built environments and health outcomes. Our methodology and findings offer valuable insights for optimizing community built environments to promote the health of older adults.

Keywords
 the community built environment; indirect impacts and direct impacts; structural equation modeling; older adults; health outcomes


1 Introduction

Population aging has emerged as a critical global public health issue and a shared challenge for all countries and regions in the 21st century (1). According to the National Bureau of Statistics of China, the country experienced its first instance of negative population growth in 2022, signifying its official entry into an era of sustained population decline. This demographic shift is accompanied by an increasing degree of aging, exacerbating associated social and public health concerns.

As physiological functions naturally decline with age, health challenges have become a central focus of aging-related issues in China (2, 3). Given that the majority of older adults’ daily activities occur within their residential communities, the built environment of these communities profoundly influences not only their activities but also their overall health status (4). Therefore, investigating the relationship between community built environments and the health of older adults is essential for developing strategies to enhance their well-being.

The World Health Organization (WHO) defines health as a state of complete physical, mental, and social well-being, rather than merely the absence of disease or infirmity (5). Existing research underscores the significant impact of community built environments and daily activities on both the physical and mental health of older residents (6–9). Accordingly, this study conceptualizes health as encompassing both physical and mental health.

Numerous studies have demonstrated that the community built environment significantly affects the health outcomes of older adults (10, 11). First, the high accessibility of community facilities—including recreational spaces (12), sports infrastructures (13), health education resources (14), medical service centers (15), older adult care institutions (16), supermarkets (17)—is crucial for promoting daily activity engagement among older adults. This accessibility effectively encourages older adults to engage in daily activities, thereby improving their overall health. Second, well—connected sidewalks and good crossing facilities facilitate active travel, while a convenient public transportation system augments the propensity of older individuals to engage in outdoor activities, thereby exerting a beneficial influence on their physical and mental health (4, 11, 18). Third, the safety of community spatial is crucial for ensuring the well-being of older adults. Safety of the transportation environment (19), pavement quality (20, 21) and noise management (22) in which older adults live can have an impact on their health. Fourth, the safety of community facilities is one of the core needs of older adults, as it is closely linked to their physical and mental health. Comprehensive security measures, such as barrier-free facilities and surveillance systems, further enhance psychological comfort, encourage outdoor activities, and improve overall physical and mental health (23–25). Fifth, exposure to natural landscapes provides considerable health benefits for older adults. Green spaces with high visibility (26, 27), the usual visual corridors, rich blue-green spaces (28, 29), interactive landscape elements (30), and high tree canopy cover all contribute to stress reduction and better health (31). Finally, the comfort of community site spatial environments influences travel behavior and, consequently, health outcomes. Clean and well-maintained streets with street-side resting places and shelters significantly increase older people’s willingness to walk outdoors, which is essential for physical and mental health (12, 23, 28) (Table 1).



TABLE 1 Summary of existing research.
[image: Table1]

Walking and outdoor exercise are two important forms of daily activities for older adults, with profound benefits for their health. Walking, as the most common activity among older adults, offers numerous physical and mental health benefits (32). Regular outdoor activities help prevent functional decline and promote mental health (33–35). Aerobic exercise, in particular, has been shown to mitigate mild cognitive impairment and delay cognitive deterioration (36, 37). The positive relationship between daily activities and health outcomes in older adults is influenced by factors such as activity frequency, duration, and type (38, 39).

In summary, given the significant aging population in China and the high prevalence of health issues among older adults—combined with their substantial reliance on community built environments for daily activities—there is a critical need to address the activity-related needs of older adults to enhance their health and well-being. This enhancement is essential for improving quality of life and life satisfaction among older adults.

Although prior studies have examined the link between community environments and older adults’ health, few have adequately explored the relationship between community built environments, older adults’ daily activities, and health outcomes. Thus, this paper introduces daily activities as a mediating variable and employs a structural equation model to investigate the interrelationships among the community built environment, daily activities, and health in older adults. The goal is to identify pathways and mechanisms within these relationships to inform strategic recommendations for community planning and development. The aim of this study is to propose evidence-based decision-making strategies for community planning updates by analyzing the pathways and mechanisms of interactions between variables, thereby promoting the development of age-friendly health communities.



2 Materials and methods

This cross-sectional study employed structural equation modeling (SEM) to analyze data from community-dwelling older adults in Fuzhou, China. The research methodology employed SEM as the primary analytical framework—a sophisticated multivariate statistical technique that integrates confirmatory factor analysis with path analysis to elucidate relationships between observed indicators and latent constructs.

The analytical protocol proceeded through sequential phases of theoretical model construction, systematic data collection, and statistical model fitting. SEM facilitated the simultaneous examination of direct pathways (community built environment → health outcomes) and indirect pathways mediated through daily activities, while accounting for measurement error inherent in psychosocial constructs. This methodological approach enabled precise quantification of parameter estimates for each hypothesized relationship, thereby illuminating the relative magnitude of environmental factors influencing older adults’ health outcomes and the mediating mechanisms through which these effects manifest.


2.1 Research objectives and hypotheses

This study provides a thorough review and synthesis of existing literature, organizing the community built environment into six key dimensions: facility accessibility, mobility convenience, spatial environment safety, facility layout safety, landscape environment comfort, and site spatial comfort. Additionally, the daily activities of older adult participants are classified into two primary types: walking and outdoor exercise. Following the ten health standards established by the World Health Organization, older adult health is divided into two categories: physical and mental health. Prior research indicates that the community built environment significantly impacts both the daily activities and overall health of older adults. Furthermore, these daily activities exhibit reciprocal effects on health outcomes. Based on these insights, three hypotheses (H1, H2, and H3) are proposed (Figure 1).

[image: Figure 1]

FIGURE 1
 Diagram of the hypothetical model.



H1: The community built environment has a significant direct positive impact on the health of older adults. H1a1 refers to the positive impact of facility accessibility on physical health, H1a2 refers to the positive impact of facility accessibility on mental health. H1b1 refers to the positive impact of mobility convenience on physical health, H1b2 refers to the positive impact of mobility convenience on mental health. H1c1 refers to the positive impact of spatial environmental safety on physical health, and H1c2 refers to the positive impact of spatial environment safety on mental health. H1d1 refers to the positive impact of facility layout safety on physical health, and H1d2 refers to the positive impact of facility layout safety on mental health. H1e1 refers to the positive impact of landscape environment comfort on physical health, and H1e2 refers to the positive impact of landscape environment comfort on mental health. H1f1 refers to the positive impact of site spatial comfort on physical health, and H1f2 refers to the positive impact of site spatial comfort on mental health.

H2: The community built environment has a significant positive impact on daily activities. H2a1 refers to the positive impact of facility accessibility on walking, H2a2 refers to the positive impact of facility accessibility on outdoor exercise. H2b1 refers to the positive impact of mobility convenience on walking, H2b2 refers to the positive impact of mobility convenience on outdoor exercise. H2c1 refers to the positive impact of spatial environmental safety on walking, H2c2 refers to the positive impact of spatial environmental safety on outdoor exercise. H2d1 refers to the positive impact of facility layout safety on walking, H2d2 refers to the positive impact of facility layout safety on outdoor exercise. H2e1 refers to the positive impact of landscape environment comfort on walking, H2e2 refers to the positive impact of landscape environment comfort on outdoor exercise. H2f1 refers to the positive impact of positive impact of site spatial comfort on walking; H2f2 refers to the positive impact of site spatial comfort on outdoor exercise.

H3: Daily activities have a significant positive impact on the health of older adults. H3a1 refers to the positive impact of walking on physical health, H3a2 refers to the positive impact of walking on mental health. H3b1 refers to the positive impact of outdoor exercise on physical health, H3b2 refers to the positive impact of outdoor exercise on mental health.
 



2.2 Research sites

Fuzhou presents a compelling study area due to the pronounced conflict between high-density urban development and the urgent need for a healthy living environment for older adults within the community. The city’s unique geography, bordered by mountains on three sides and the sea on the fourth, creates a spatial configuration that simultaneously acts as a natural barrier and limits urban expansion. Fuzhou is currently undergoing a process of integrated development, resulting in constrained land availability for urban growth and a reduction in accessible living space for older adults. Moreover, in recent years, the Fuzhou municipal government has actively promoted the establishment of pedestrian-oriented urban systems and recreational spaces designed to support the health and mobility of older adults. Initiatives such as the creation of urban ecological trails, exemplified by the Jinniu Mountain Fudao, are not only supported by the government but also foster an environment conducive to community health and wellness.

Consequently, three urban districts in Fuzhou City—Gulou District, Taijiang District, and Jinan District—were selected as the study area. When selecting sample communities, communities that met the following three criteria were identified based on the evidence—based principles of gerontology and urban planning studies: a senior population exceeding 15% (40), the presence of a service station within the community (41), and at least one park located within 500 meters of the community (GB 50180–2018) (42, 43). This selection was informed by various factors, including the community support provided by the community council. Utilizing Baidu heat maps and on-site validation, twelve neighborhoods with high pedestrian traffic were identified as sample neighborhoods (Figure 2).

[image: Figure 2]

FIGURE 2
 Heat map of sample neighborhoods.




2.3 Data collection

The data obtained in this study were combined with data from preliminary research conducted for a settlement planning course in the urban and rural planning program at the College of Architecture and Urban Planning, Fujian University of Technology. The participants in the questionnaire survey were second-year undergraduate students (n = 24) of urban and rural planning. The trainers were members of the Fujian Provincial Natural Science Foundation (grant number 2022J05192) and teachers of the settlement planning course in the College of Architecture and Urban Planning, Fujian University of Technology. The trainers provided formal training to the data collectors consisting of three parts (Table 2). Twenty-four trained data collectors were divided into 12 groups to administer the questionnaire to residents of the 12 sample communities.



TABLE 2 Training steps.
[image: Table2]

The data for this study were categorized into three main areas: the community built environment, daily activities, and the health of older adults. Data collection involved a combination of online and offline questionnaires. A preliminary version of the questionnaire was developed, followed by a pilot study conducted in May 2022. A total of 120 questionnaires were distributed, with ten allocated to each sampled community. Of the distributed questionnaires, fifteen were returned, and 105 were deemed valid. Following the pilot study’s findings, adjustments were made to the questionnaire to include inquiries related to the community built environment, daily activities, and the health of older adults.

The formal questionnaire commenced on September 17, 2022, and was disseminated in the 12 selected communities using a combination of online and offline approaches. The community sampling survey was completed through the steps of preliminary preparation, pilot survey, formal investigation, and data processing (Table 3).



TABLE 3 Community sampling survey steps.
[image: Table3]

Older adults in the community were recruited to participate in the study by offering a carton of eggs valued at approximately 6 RMB as an incentive for completing the questionnaire. Upon questionnaire completion, participants received the voucher promptly. Inclusion criteria for participation were: (1) age 60 years or older; (2) permanent residence in the selected communities for at least one year; (3) ability to understand and respond to the questionnaire either independently or with assistance; and (4) willingness to provide informed consent. Exclusion criteria were: (1) severe cognitive impairment preventing reliable response to questionnaires; (2) acute illness or hospitalization during the survey period; (3) inability to communicate effectively; and (4) temporary residents or those who had lived in the community for less than one year (44–46).

The online survey was administered using the questionnaire tool Star1. This platform provided a user-friendly web interface that elaborated on each question option. The offline survey took place in high-traffic areas within the community. Data collectors were tasked with explaining the question options either online or in person. They utilized photo examples to aid older adults in comprehending the questions and accurately completing the questionnaire. In the 12 sample communities, we distributed 595 questionnaires, including 432 online and 163 offline. We collected 494 valid questionnaires, including 356 online and 138 offline (Table 4). The questionnaire recovery validity rate stood at 84.04%, with online recoveries at 82.40% and offline at 84.66%.



TABLE 4 Sample distribution in each sample community.
[image: Table4]

From the perspectives of age, personal economic condition, physical condition and education (47), the statistics are as follows (Table 5).



TABLE 5 Socio-economic characteristics of the older adults (n = 494).
[image: Table5]


2.3.1 Community built environmental data collection

For facility accessibility, the existing literature underscores the importance of accessibility to various facilities—such as cultural, sports, educational, healthcare, and commercial services—for older adults. For mobility convenience, the literature has examined the impact of pedestrian network connectivity, pedestrian crossing accessibility, and public transit accessibility on the well-being of older adults. The accessibility of entrances and exits is important for older adult residents traveling long distances, and this paper introduces the accessibility of entrances and exits into the study. Regarding the safety of the spatial environment, the literature has examined the safety of transportation environment, pavement quality, and the impact of noise on older adults. Concerning facility layout safety, studies have investigated the effects of barrier-free facilities and security monitoring. Interviews revealed that older adults often have the habit of walking after meals and express concerns about sudden health issues; thus, attention must be given to the coverage of nighttime lighting and the accessibility of emergency rescue systems. For the comfort of the landscape environment, the literature identifies several factors, including the ease of landscape vignettes, visual richness, corridor smoothness, green visibility, and tree shading rates. In terms of site spatial comfort, existing research has focused on the impacts of street cleanliness and the convenience of walking rest facilities, as well as the availability of rain and shade structures. Interviews indicated that a diverse range of functions along the street façade attracts older adults to go out, prompting this paper to introduce research on the functional richness of street facades. The community built environment data collection was based on six main dimensions (Table 6). Respondents were asked to evaluate the strengths and weaknesses of each factor on a five-point scale (1 = very poor, 2 = poor, 3 = normal, 4 = good, 5 = very good).



TABLE 6 Community built environment data collection.
[image: Table6]



2.3.2 Daily activity data collection

Based on the aforementioned literature review, daily activities included walking and outdoor exercise, categorized by types of activities, daily frequency, and duration of each session (Table 7). Respondents were asked to select the duration of their participation (1 = 0–5 min per day, 2 = 5–15 min per day, 3 = 15–30 min per day, 4 = 30–60 min per day, 5 = 60 min per day and above).



TABLE 7 Daily activities data collection.
[image: Table7]



2.3.3 Health of older adults data collection

According to the literature review, ease of mobility, quality of sleep, dietary habits, and chronic health conditions are associated with physical health (48–51), while cognitive health, emotional health, happiness and satisfaction, and psychological resilience are related to mental health (52–55) (Table 8). Consequently, the relevant factors pertaining to the health of the older adult have been summarized. Participants were requested to evaluate their physical condition (Table 9).



TABLE 8 Contributing factors to health of older adults and supporting research.
[image: Table8]



TABLE 9 Questionnaire items and scoring scales for health of older adults assessment.
[image: Table9]



2.3.4 Data analysis

Likert scales were employed to evaluate the data. Latent variables, including facility accessibility, mobility convenience, spatial environment safety, facility layout safety, landscape environment comfort, site spatial comfort, walking, outdoor exercise, and both physical and mental health, were considered, with their corresponding factors treated as observed variables (Table 10). These variables were inputted into SPSS 27.0 and AMOS 27.0 statistical software for structural equation modeling analysis.



TABLE 10 Latent and observed variables.
[image: Table10]

Data analysis for reliability and validity was conducted using SPSS version 27.0. The study focused on assessing the reliability and validity of the grade level variables in the questionnaire. Reliability testing involved Cronbach’s alpha analysis and modified item-total correlation (CITC) analysis.

The results indicated a Cronbach’s alpha coefficient of 0.904 for the overall data, with coefficients above 0.8 for both latent and observed variables (56). The item correlation coefficients all exceeded 0.50, indicating strong relationships between variables and confirming good reliability according to established guidelines (57). Validity assessment utilized the KMO (Kaiser-Meyer-Olkin) test and Bartlett’s test of sphericity. The KMO value was 0.910, well above the 0.80 threshold considered “meritorious” for factor analysis (58). Additionally, Bartlett’s test of sphericity was statistically significant (p ≤ 0.001) (59).

Model testing and analysis were conducted subsequently. The study data underwent analysis utilizing AMOS software, and model testing was executed employing the maximum likelihood estimation (MLE) method for the estimation of model parameters. The chi-square degrees of freedom ratio (χ/df), goodness-of-fit index (GFI), root mean square error of approximation (RMSEA), comparative fit index (CFI), normal fit index (NFI), and adjusted GFI (AGFI) were utilized to assess the model fit (Table 11). The findings indicated that all the indices satisfied the standard range criteria, signifying a good fit and an ideal model.



TABLE 11 Fitting index of the model.
[image: Table11]

Standardized path coefficients were examined for both observed and latent variables within the community health support environment. The results were statistically significant (p ≤ 0.05). All primary paths were statistically significant.





3 Results

The findings from the structural equation modeling analysis indicated that all proposed hypothetical models were accepted (Figure 3).

[image: Figure 3]

FIGURE 3
 Pathways of influence of community built environment, daily activities and health of older adults.



3.1 Direct effects of the community built environment on the health of older adults

The findings indicate that the research hypothesis models H1a1, H1a2, H1b1, H1b2, H1c1, H1c2, H1d1, H1d2, H1e1, H1e2, H1f1, and H1f2 (Figures 1, 3) were supported. The community built environment was shown to have a significant direct impact on the physical and mental health of older adults (Table 12). Among these factors, facility accessibility exerted the greatest combined impact on older adult health (effect coefficient: 0.43). This encompassed direct effects on physical health (impact coefficient: 0.21) and mental health (impact coefficient: 0.22). High-quality facility accessibility enables older adults to participate more conveniently in cultural and sports activities and healthcare services, thereby effectively delaying chronic diseases and enhancing well-being. The safety of spatial environment and the safety of facility layout, also significantly affect the health of older adults (combined impact coefficients of 0.31 and 0.30, respectively). Safety reduces the risk of falls and transportation accidents, providing an important safeguard for the physical and mental health of the older adults.



TABLE 12 Coefficient of direct effect of community built environment on health of older adults.
[image: Table12]



3.2 Effects of the community built environment on the daily activities of older adults

The hypothetical models H2a1, H2a2, H2b1, H2b2, H2c1, H2c2, H2d1, H2d2, H2e1, H2e2, H2f1, and H2f2 were validated (Figures 1, 3). Key factors of the built environment—including facility accessibility, mobility convenience, spatial environmental safety, facility layout safety, landscape environmental comfort, and site spatial comfort—were found to have significant positive effects on walking and outdoor exercise (Table 13). Among these factors, spatial environmental safety had the most pronounced impact on daily activities (impact coefficient: 0.45), Walking was particularly affected by the safety of the spatial environment (impact coefficient of 0.28). Facility accessibility had the most significant impact on outdoor activities (impact coefficient of 0.20). This result suggests that optimizing the built environment of a community can significantly improve the quality of daily activities for older adults.



TABLE 13 The influence coefficient of community built environment on daily activities.
[image: Table13]



3.3 Impact of daily activities on the health of older adults

Hypothesized models H3a1, H3a2, H3b1 and H3b2 were supported (Figures 1, 3). Daily activities played a crucial mediating role between the community built environment and the health of older adults (Table 14). Walking was particularly effective in enhancing mental health (impact coefficient of 0.18), and outdoor exercise emerged as the strongest contributor to physical health (impact coefficient of 0.21). These findings suggest that both physical and mental health can be significantly improved by enhancing the community built environment to promote daily activities among older adults.



TABLE 14 The influence coefficient of daily activities on health of older adults.
[image: Table14]

Among the three observed variables of walking the frequency of daily walking and the duration of each walking had the most significant impact on the health of older adults (Table 15). In community planning, it is essential to arrange suitable activity sites and prioritize the construction of community walking paths to enhance the walking environment. Among the additional three activity variables observed, daily outdoor exercise frequency and daily outdoor exercise time had the greatest influence on the health of older adults (Table 16). Community planning should focus on improving exercise areas and equipment to the fullest extent possible.



TABLE 15 Factors influencing walking.
[image: Table15]



TABLE 16 Factors influencing outdoor exercise.
[image: Table16]



3.4 Indirect effects of the community built environment on the health of older adults

The community built environment indirectly influences the health of older adults through daily activities (Table 17). These daily activities play a crucial mediating role in the relationship between the community built environment and the health of older adults. Facility accessibility indirectly affects physical health (0.0658 [0.17*0.14 + 0.20*0.21]) and mental health (0.0626 [0.17*0.18 + 0.20*0.16]) through walking and outdoor exercise. Mobility convenience indirectly affects physical health (0.0567 [0.12*0.14 + 0.19*0.21]) and mental health (0.052 [0.12*0.18 + 0.19*0.16]) through walking and outdoor exercise. Spatial environment safety indirectly affects physical health (0.0749 [0.28*0.14 + 0.17*0.21]) and mental health (0.0776 [0.28*0.18 + 0.17*0.16]) through walking and outdoor exercise. Facility layout safety indirectly affects physical health (0.056 [0.16*0.14 + 0.16*0.21]) and mental health (0.0544 [0.16*0.18 + 0.16*0.16]) through walking and outdoor exercise. Landscape environmental comfort indirectly affects physical health (0.0623 [0.16*0.14 + 0.19*0.21]) and mental health (0.0592 [0.16*0.18 + 0.19*0.16]) through walking and outdoor exercise. Site spatial comfort indirectly affects physical health (0.0581 [0.16*0.14 + 0.17*0.21]) and mental health (0.056 [0.16*0.18 + 0.17*0.16]) through walking and outdoor exercise. Overall, spatial environmental safety had the strongest mediating effect in indirectly promoting the health of older residents.



TABLE 17 Coefficient of indirect effect of community built environment on health of older adults.
[image: Table17]




4 Discussion


4.1 Comprehensive effects of the community built environment on the health of older adults

The relationship between the community built environment and the health of older adults can be interpreted through a social-ecological theory, which posits that health outcomes emerge from dynamic interactions across multiple levels, including individual behaviors, community resources, and broader environmental contexts (60, 61). Our findings align with this framework, revealing that the built environment serves as a critical meso-level system that both directly shapes health and indirectly facilitates health-promoting behaviors through daily activities. These direct and indirect impacts together constitute the overall influence of the community built environment on the health of older adults (Table 18).



TABLE 18 Coefficient of influence of the community built environment on the health of older adults.
[image: Table18]

The combined impact coefficient of facility accessibility on the health of older adults is 0.5584, comprising a coefficient of 0.2758 for physical health and 0.2826 for mental health. This indicates that a one-unit improvement in facility accessibility corresponds to a 0.5584-unit enhancement in the overall health of older adults. The combined impact coefficient of mobility convenience on the health of older adults is 0.3987, comprising a coefficient of 0.2067 for physical health and 0.192 for mental health. This indicates that a one-unit improvement in mobility convenience results in a 0.3987-unit enhancement in the health of older adults. The combined impact coefficient of spatial environment safety on the health of older adults is 0.4625, comprising coefficients of 0.2349 for physical health and 0.2276 for mental health. This indicates that a one-unit improvement in spatial environment safety leads to a 0.4625-unit enhancement in the health of older adults. The combined impact coefficient of facility layout safety on the health of older adults is 0.4104, with a coefficient of 0.206 for physical health and 0.2044 for mental health. This indicates that a one-unit increase in facility layout safety contributes to a 0.4104-unit enhancement in the health of older adults. The combined impact coefficient of landscape environmental comfort on the health of older adults is 0.3415, comprising coefficients of 0.1723 for physical health and 0.1692 for mental health. This indicates that a one-unit improvement in landscape environmental comfort corresponds to a 0.3415-unit enhancement in the health of older adults. The combined impact coefficient of site spatial comfort on the health of older adults is 0.3841, with coefficients of 0.1981 for physical health and 0.186 for mental health. This indicates that a one-unit improvement in site spatial comfort results in a 0.3841-unit enhancement in the health of older adults (Table 19).



TABLE 19 Combined impact coefficient of community built environment on the health of older adults.
[image: Table19]

The findings of the study clearly indicate that the community built environment plays a crucial role in maintaining and enhancing the health of older adults. Facility accessibility is particularly significant for the physical and mental health of older adults and should be a primary focus in community built environment planning. This aligns with previous research emphasizing the role of environmental affordances as a driving force for agency in older adults (62). Emphasis should be placed on optimizing the distribution and functional design of these facilities (63).



4.2 Practical recommendations for optimizing the built environment of communities to promote the health of older adults

In terms of facility accessibility, prioritizing the equitable distribution of amenities is critical to meet the diverse needs of older residents in every building within the community. Establishing centralized older adult activity centers in core areas can function as key hubs, promoting social interaction and enhancing participation in activities.

Regarding mobility convenience, implementing community shuttle services to connect key residential areas with community entrances and exits can significantly improve mobility. Enhancing the internal pedestrian network will boost connectivity, while optimizing bus routes and constructing pedestrian bridges or gently sloped ramps at major crossings can ensure safer and more convenient street crossings for older residents.

For spatial environment safety, measures should prioritize the safety of transportation systems. Installing dividers to separate pedestrian and vehicular traffic, ensuring smooth road surfaces, and maintaining obstacle-free walking paths and activity sites are essential. Additionally, installing noise monitoring devices can help manage and reduce noise pollution effectively.

With respect to the safety of facility layout, improving barrier-free facilities is imperative. Introducing night-time induction lighting systems along walking paths and activity areas can enhance the safety of evening activities. High-definition surveillance systems should be installed in critical locations, such as entrances and activity plazas, to strengthen security. Furthermore, first aid stations or emergency alarm systems should be established in activity venues and along main access routes to ensure rapid response in emergencies.

In terms of landscape environmental comfort, increasing green spaces and flowerbeds can enhance the visual appeal of walking corridors. Small-scale natural interaction points, such as water features or fountains, can create relaxing environments, while designing themed landscape areas can offer diverse recreational opportunities tailored to the preferences of older residents.

For site spatial comfort, installing awnings and pavilions along major roads and rest areas can provide shade and shelter. Benches placed at 200-meter intervals in walking corridors, fitness areas, and public plazas can ensure sufficient resting spaces for older residents during their activities. Additionally, regular cleaning and maintenance of streets and pathways should be undertaken to keep them clear of clutter, prevent haphazard parking, and enhance the overall walking experience.

Particular emphasis should be placed on designing accessible facilities. Increasing the number of small fitness areas and outdoor activity spaces, especially along major walking corridors, ensures equitable access for older adults across different residential zones. The density of community clinics and health education points should also be increased to provide health counseling and basic diagnostic services. Facilities such as daycare centers and community canteens should be conveniently located within community centers and designed with barrier-free access. Small commercial service points, including supermarkets and food markets, should be rationally distributed to ensure accessibility within a 5–10 min walk (Table 20).



TABLE 20 Factors influencing facility accessibility.
[image: Table20]



4.3 Key role of daily activities in health promotion

The mediating effect of daily activities highlights the indirect influence of community design on health outcomes. Outdoor exercise and walking are not only essential forms of community engagement for older adults but also crucial contributors to their overall health. Walking, in particular, has been shown to significantly enhance mental health, while outdoor exercise is particularly effective in improving physical function. These findings indicate that creating suitable activity spaces and pedestrian networks can greatly enhance the health of older adults.



4.4 Research limitations and extensions


4.4.1 Updating methods of data acquisition and means of analysis

This study collected data through questionnaires; however, this method has limitations, primarily due to the small sample size and the uncertainty associated with relying on a single data source. Future research should implement a multi-channel data collection and integration strategy to enhance the comprehensiveness and accuracy of the data. Specific recommendations include: first, fostering cross-sectoral collaboration with public transportation departments, community hospitals, and social networking platforms to gather data related to the community environment, daily activities, and health status. Second, diversifying data integration by utilizing remote sensing technology, geo-tagged time-series data, street view images, and residents’ activity trajectories, in conjunction with hospital patient information and personal health reports, to provide a comprehensive overview of the health behavior characteristics of older community residents. Finally, innovative analytical tools should be employed to examine the correlations among multi-source data by adopting cross-modal data integration technology, thereby enabling a thorough exploration of the comprehensive impact of the community built environment on the health of the older adults. This approach aims to provide a high-precision foundation for policy formulation.



4.4.2 Addressing the needs of residents across different age groups

Current research primarily focuses on the older adult, often neglecting the health needs of residents from various age groups within the community concerning the built environment. To develop a more inclusive model that addresses the health implications of the built environment, the following considerations should be taken into account: First, broaden the scope of research to comprehensively analyze the diverse needs of young, middle-aged, and older adult residents in community health services, while also exploring their interactions with the environment. Second, optimize the functional layout of the community and dynamically adjust the configuration of public facilities based on the needs of residents across multiple age groups, ensuring that all individuals can benefit. Finally, establish an intergenerational co-construction model that encourages the active participation of residents from different age groups in shaping the community built environment through intergenerational interaction programs, thereby enhancing the overall health of the community.



4.4.3 Conducting multi-regional comparative studies

Since the regional sample of this study is limited to Fuzhou City, it is challenging to generalize the findings to other cities or regions. Therefore, future research should focus on the following: First, expanding the scope of the study to include similar investigations in various cities, regions, and countries to examine the impact of geographic differences on the health needs of older adult residents in the community. Second, conducting a differentiation analysis to facilitate in-depth comparisons of cultural backgrounds, economic conditions, and community planning across different regions, thereby refining replicable and scalable strategies for building healthy communities. Finally, establishing a data-sharing platform will promote the accessibility and sharing of community health research data through international and inter-regional collaboration, supporting cross-regional comparative research.





5 Conclusion

A meticulously designed community environment is instrumental in promoting the physical and mental well-being of older adults. Such an environment can significantly enhance their levels of physical activity, mitigate mental stress, decrease fatigue, and cultivate a sense of belonging within the community. This study seeks to investigate the daily routines of older adult individuals to elucidate the relationships among the community environment, daily activities, and the health of older adults, as well as the mechanisms through which these factors interact.

Research indicates that the physical infrastructure of a community can significantly influence the well-being of older adults. Firstly, the built environment can directly enhance the health of older adults, with accessibility identified as the most critical factor. Secondly, the built environment can indirectly affect the health of older adults by facilitating their daily activities, in which spatial environmental safety plays a pivotal role. Thirdly, the daily routines of older adults act as a mediator in the relationship between the built environment and their health. This mediation is particularly pronounced when the physical environment impacts the health of older adults who participate in outdoor exercise. Finally, the accessibility of facilities has the most substantial cumulative effect on the health of older adults.

It is imperative to prioritize the strategic placement of diverse facilities within the framework of community planning and development to encourage older individuals to utilize and engage with these resources, thereby enhancing their overall well-being. Additionally, community recreational areas and pathways should be meticulously designed to motivate older adults to engage in regular physical activities. The referenced study offers a coherent framework for improving the health of older populations and proposes practical initiatives and strategies for the creation of a health-promoting environment.
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3. Uilized Baidu Heatmap (a crowd density visualization tool) to identify high-traffic zones
1. Distributed 10 questionnaires in each of 12 sampled communities
Pilot survey 2. Refined questionnaire content and phrasing based on feedback May 2022
3. Finalized sample size allocation strategy for formal survey
1. Deployed 24 trained investigators in 12 teams for field surveys
Formal investigation 2. Implemented hybrid data collection (online/ofline questionnaires) March-June 2023
3. Conducted weekly data consolidation and problem resolution
1. Eliminated invalid responses and verified data completeness.
September-
Data processing 2. Established raw database architecture
December 2023

Exccuted systematic data cleaning and transformation procedures.
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Community built

environment dimension

Elements

Specific impacts on health

Related research literature

Facility accessibility

Mobility convenience

Spatial environment safety

Facility layout safety

Landscape environment comfort

Site spatial comfort

Cultural faclities
Sports facilities

Education facilities

Healthcare facilities

Care facilities

Commercial services

Pedestrian network connectivity

Pedestrian crossing accessibility

Public transit acces

ity

Safety of the transportation environment

Pavement quality

Noise management

Completeness of barrier-free facilties

Comprehensiveness of security monitoring,

facilities

Aesthetic and recreational appeal of landscape
features

Visual richness of landscape design

Unobstructed clarity of landscape visual corridors

Proportion of greenery in the visual field
“Tree canopy shading ratio

Cleanliness of streets

Accessibility of walking rest facilities

Convenience of rain and sun protection facilities

Accessibility to recreational spaces helps slow the decline of physical functions,

Accessi

y to sports infrastructures encourages older adults to actively participate in physical acti

Accessibility to health education resources increases health knowledge and awareness.
Accessibility to medical service centers provides essential care and support for the older adult, thereby

enhancing their sense of well-being and fulfillment.

Accessibility to older adult care institutions, such as daycare centers and senior cafeterias, encourages older

adults to leave their homes and engage in social activities.

Accessibility to supermarkets positively impacts the mental health of older adults.
Areas with better road connectivity have better heart and respiratory health for older adults.
Well—designed footpaths and accessible street crossings are acknowledged as crucial elements in
facilitating walking and daily activities among older adults.

Transit route density posi

Ay correlated with older adults'active travel
Road safety directly influences quality of lfe, serving as  critical safeguard for physical health
‘Well-maintained sidewalks with adequate transportation infrastructure and sanitation facilties not only

support physical health but also alleviate psychological stress, thereby fostering mental health.

Older adults prefer natural acoustic environments, noise pollution reduces both their willingness to travel
and their overall health outcomes

Preparing the community built environment for aging with assistive devices (.g. the presence of

crosswalks, and paved or leveled walking paths) is important to promote independence and wellness.

‘Well-established security measures can promote health.

Interaction with landscape elements can reduce sress.

Blue-green spaces contribute to mental restoration.

Features such as visual corridors contribute to relaxation.

Outdoor spaces with high green visibiliy alleviate the adverse effects of high-density urban environments,

thereby improving mental health and life satisfaction.
‘Tree canopy coverage is associated with better health outcomes.

Clean and well-maintained streets encourage walking and outdoor exercise, which are critical for physical

and mental health.
Providing on-street resting places and shelters is important for the health of older people

Features such as shaded areas, rain shelters, and accessible seating significantly increase older adults

illingness to walk outdoors.

Liuetal. (12)
Xiao etal. (13)
Andersen etal. (14)

Zhaoetal. (15)

Yafei etal. (16)

Barnett et al. (17)

Niculita-Hirzel etal. (11)
Niculita-Hirzel etal. (11)

Zhang etal. (1)

Shrivastava etal. (19)

Sallis etal. (20) and Anrooijetal. (21)

‘Wang and Kang (22)

Rosenberg etal. (23)

Liuetal. (24) and Shouyi etal. (25)

Hassan and Deshun (30)

Grey etal. (29) and Yaogiong and
Zhenwei (25)
Grey etal. (29) and Yaogiong and
Zhenwei (28)

Padeiro etal. (26) and Pan et al. (27)

Leigh and Leigh (31)

Liuetal. (12) and Yaogiong and
Zhenwei (28)

Rosenberg etal. (23)

Liuetal. (12) and Yaogiong and
Zhenwei (28)
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Community built environment

Facility accessibility

Mobility convenience
Spatial environment safety

Facility layout safety

Landscape environment comfort

Site spatial comfort

@

ty o sports facilties, accessibility to educa

ributing factor

healthcare facilities, accessibilty to care facilties, accessibility to commercial services

Accessibility to entrances and exits, pedestrian network connectivity, public transit accessibility; pedestrian crossing
accessibility

Safety of the transportation environment, pavement quality, noise management

Completeness of barrier-free facilites, coverage rate of nighttime lighting facilites, comprehensiveness of security

‘monitoring facilites, accessibility of emergency response systems

Aesthetic and recreational appeal of landscape features, visual richness of landscape design, unobstructed clarity of
landscape visual corridors, proportion of greenery in the visual field, tree canopy shading ratio
Cleanliness of sreets, functional diversity of street-facing facades, accessibility of walking rest faclites, convenience of

rain and sun protection facilities





OPS/images/fpubh-13-1478337-t004.jpg
Community name Number of online Number of offline Total number of valid

questionnaires questionnaires questionnaires
West Lake Community 39 12 51
Chating Community 35 10 45
Suning Bangke community 2 14 56
Tangmen Community 3 12 5
Gudong Community 38 1 9
Tianyuan Community 3 12 46
Damingcheng community 31 12 a3
Tongan Commu 2 1 0
Lianpandong Community 2 n 36
Xingang Community 2 10 32
Huada Street Community 15 10 2
Yushan Community 13 13 2

Total 356 138 494
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Socio-economic characteristics Specific classi Percentage (%)

Gender
Male 212 430
60-74 years (young-old) 283 573
Age 75-89 years (old-old) 203 4L
290 years (long-lived older adult) 8 16
Primary school or below 266 538
Junior high school 138 279
Educational level
Senior high school or vocational school 57 s
College or above 3 67
Self-care 389 787
Health status Assisted living 9 198
Nursing care 7 14
0-3,000 322 65.1
3,000-6,000 81 164
Monthly income level (CNY) 6,000-9,000 19 38
29,000 19 38

Unwilling to disclose 53 107
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Impact factors Physical health Mental health alth of older adults

0.066 0.063 0128
Mobility convenience (F2) 0057 0.052 0.109
Spatial environmental safety (F3) 0075 0.078 0.153
Facility layout safety (F4) 0,056 0.054 0.110
Landscape environment comfort (FS) 0.062 0,059 0122

Site spatial comfort (F6) 0058 0036 0114
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Xingang Community, Taijiang District
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Impact factors Physical health Mental health alth of older adults

0.276 0.283 0558
Mobility convenience (F2) 0207 0.192 0399
Spatial environmental safety (F3) 0235 0.228 0463
Facility layout safety (F4) 0.206 0.204 0410
Landscape environment comfort (FS) 0172 0.169 0342

Site spatial comfort (F6) 0.198 0.186 0384
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Influence coefficient Walking (F7) Outdoor exercise (F8) Daily activities

0.17 020 037
Mobility convenience (F2) 0.12 019 031
Spatial environmental safety (F3) 0.28 017 045
Facility layout safety (F4) 0.16 016 032
Landscape environment comfort (FS) 0.16 019 035

Site spatial comfort (F6) 016 017 033
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