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Abstract

Against the background of healthy aging, age-friendly communities, and social sustain-
ability, community public spaces are important everyday settings for older adults’ outdoor
activities and social connections. However, it remains insufficiently explained how public
space environments are translated into social health benefits through specific social activi-
ties. From an environment-behavior-health perspective, this study examines Chongwen
Jincheng Community in Nanjing through a concentrated sample design within a single
large community. Based on 217 valid questionnaires from residents aged 60 years and
above, an AMOS latent-variable structural equation model was constructed, and a standard-
ized composite-variable Bootstrap model was used for robustness checking. The results
show that the community public space environment has a significant total association
with older adults’ social health. After social activities are included, the direct associations
between traffic convenience, environmental comfort and safety, service facility supportive-
ness, and social health become non-significant, whereas multiple indirect paths through
social activities remain significant, supporting a full mediation pattern in this case study.
Traffic convenience is mainly linked to social health through passive and brief social inter-
action, environmental comfort and safety through brief and sustained social interaction,
and service facility supportiveness through passive and sustained social interaction. These
findings suggest that, within the cross-sectional SEM framework, the social health value of
community public spaces is mainly linked to everyday encounters, weak-tie contact, brief
communication, and sustained participation.

Keywords: community public space; older adults; social health; social activities; age-friendly
community; social sustainability; mediation effect; structural equation modeling

1. Introduction
Population aging is reshaping the spatial needs and governance tasks of urban commu-

nities. The World Health Organization has noted the continuing growth of the global older
population, and healthy aging has become an important issue in public policy and urban
development worldwide. In China, population aging is intertwined with social transitions
such as smaller family structures, intergenerational residential separation, and weakened
neighborhood relations, making loneliness, social isolation, and community adaptation
among older adults increasingly salient. According to the World Health Organization’s
classic definition of health, health refers not only to the absence of disease or infirmity, but
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also to a state of physical, mental, and social well-being [1]. Therefore, in healthy aging
research, social health should not be treated as an ancillary dimension outside physical and
mental health, but as an important component of older adults’ overall well-being.

The community is the most immediate and stable spatial unit of older adults’ ev-
eryday life. For older adults whose travel radius is relatively limited and whose daily
activities depend strongly on the residential environment, community public spaces not
only provide places for walking, exercise, childcare, lingering, and rest, but also create
basic conditions for neighborhood encounters, brief conversations, shared activities, and
the maintenance of social connections. Research on age-friendly cities and age-friendly
communities emphasizes the importance of outdoor spaces, transport conditions, service
facilities, and opportunities for social participation in maintaining older adults’ indepen-
dent living, community integration, and quality of life [2]. Thus, community public spaces
are not merely physical sites; they are everyday media through which older adults’ social
relations are formed, maintained, and reproduced.

From the perspective of social sustainability, older adults’ social health is not only an
individual health issue but is also related to whether communities can continuously support
social participation, neighborhood mutual assistance, and inclusive public life. Among
the United Nations Sustainable Development Goals, SDG 3 emphasizes ensuring healthy
lives and promoting well-being for all at all ages, while SDG 11 emphasizes making cities
and human settlements inclusive, safe, resilient, and sustainable. The safety, inclusiveness,
and accessibility of public spaces directly affect the everyday participation opportunities of
older adults and other groups [3,4]. In the context of population aging, social sustainability
research increasingly emphasizes that older adults’ participation, relationships, care, and
environmental support should be understood within a single framework [5]. Community
public space can therefore be regarded as a form of social infrastructure in age-friendly
communities: its value lies not only in providing activity venues, but also in supporting
older adults’ social health through everyday contact, weak-tie interaction, and opportunities
for sustained participation.

Existing studies have examined the relationships between community environments
and residents’ health from the perspectives of the built environment, neighborhood envi-
ronment, green-space exposure, and public space quality [6–8]. They have also indicated
that walkability, safety, comfort, facility support, and green environments may affect older
adults’ outdoor activities, social participation, and health status [9]. Nevertheless, three
gaps remain. Conceptually, social health has often been discussed together with general
well-being, social participation, or quality of life, but it has less often been specified as an
individual-level outcome in public-space research on older adults. In terms of measure-
ment, previous studies more commonly use broad indicators such as activity participation,
perceived support, loneliness, or quality of life, while less attention has been paid to social
health scales that capture social support, social adaptation, and social relationships in
community life. Empirically and methodologically, many studies acknowledge that public
spaces may facilitate interaction, but fewer studies quantitatively test whether and through
which everyday activity pathways different public-space environmental dimensions are
associated with older adults’ social health. Therefore, the key gap addressed by this study
is not whether public spaces matter in general, but how public-space environmental qual-
ity may be translated into social health benefits through specific social activities in daily
community life.

From an environment-behavior perspective, this study argues that the influence of
community public space environments on older adults’ social health does not derive solely
from the physical environment itself, but must be realized through older adults’ everyday
social activities in public spaces. Favorable traffic convenience, environmental comfort
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and safety, and service facility supportiveness can reduce the costs of going out, arriving,
and staying, thereby increasing opportunities for onlooking, that is, watching or observing
others in public spaces, as well as incidental encounters, greetings, brief communication,
and sustained participation. Social activities of different intensities may then further
enhance older adults’ social connections, social support, and sense of community belonging,
and thus be associated with higher levels of social health. Social activities can therefore be
regarded as a key behavioral pathway linking community public space environments and
older adults’ social health.

This study addresses four main questions. First, is the community public space
environment significantly associated with older adults’ social health? Second, is this
association mediated by older adults’ social activities in community public spaces? Third,
do passive, brief, and sustained social interaction play differentiated mediating roles in
this process? Fourth, can a concentrated sample within a single large community, under
relatively consistent socioeconomic, locational, and governance conditions, help reveal the
mechanism linking public space environments, social activities, and social health more
clearly? These questions are related but not identical in function: the first identifies the basic
environment-health association, the second and third focus on the behavioral mediation
mechanism, and the fourth concerns the research design used to examine this mechanism.

To answer these questions, this study uses 217 valid questionnaires from older res-
idents aged 60 years and above, constructs a structural equation model of “community
public space environment-social activities-social health”, and verifies the mediation paths
using an AMOS latent-variable Bootstrap mediation test and a standardized composite-
variable Bootstrap model.

Specifically, this study adopts a concentrated sample design within a single large
community. Unlike cross-community samples, this design does not seek to cover multiple
community types. Instead, it examines how differences in public space environments
within one community are translated into differences in older adults’ social activities and
social health under relatively consistent locational conditions, community governance, pub-
lic services, and socioeconomic background. Chongwen Jincheng Community in Nanjing
was selected as the case. The community is large in scale, has relatively complete types
of public spaces, and contains several residential sections that are similar but environ-
mentally differentiated, providing a suitable basis for identifying intra-community spatial
environmental differences and their behavioral transformation mechanisms.

The contributions of this study are threefold. First, at the conceptual and measurement
levels, it introduces individual-level social health into age-friendly community public-space
research and uses the SRHMS V1.0 social health subscale to connect public-space studies
with social support, social adaptation, and social relationships. Second, at the empirical
level, it focuses on an intra-community sample from a large residential community, which
allows the study to examine environment-behavior-health associations under relatively
consistent locational, governance, public service, and socioeconomic conditions. Third,
at the methodological level, it distinguishes passive, brief, and sustained social activities
and tests their mediating roles using an AMOS latent-variable Bootstrap model and a
standardized composite-variable Bootstrap robustness model. In this way, the study
clarifies not only whether community public space environments are associated with older
adults’ social health, but also through which activity-based pathways this association
may operate.
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2. Literature Review and Research Hypotheses
2.1. The Concept and Measurement of Older Adults’ Social Health

Social health is commonly used to describe an individual’s functional status in social
relationships, social roles, social support, and social adaptation. Larson discussed the
measurement of social health from the perspective of social well-being at an early stage [10],
while Keyes further conceptualized social well-being in terms of social integration, social
contribution, social actualization, social acceptance, and social coherence [11]. As the
concept of health has gradually shifted from the absence of disease to individual adaptive
capacity, self-management capacity, and quality of life, social health has also been regarded
as an important foundation for older adults to cope with role transitions, maintain social
connections, and resist the risk of loneliness [12,13].

For older adults, social health reflects not only whether they have stable social relation-
ships and social support, but also whether they can continue participating in community
life, adapt to changes in social roles, and maintain a sense of community belonging. In
later life, individuals may face multiple changes such as retirement, changing family roles,
declining physical function, and shrinking social networks. Work-related relationships and
previous social roles may gradually weaken, making community spaces and neighborhood
relations important sources for maintaining social connections. In research on age-friendly
communities and social sustainability, older adults’ social health is closely related to com-
munity participation, social inclusion, intergenerational connection, and place belonging.
The age-friendly cities and communities framework also emphasizes that outdoor spaces,
transport, social participation, respect, and social inclusion jointly constitute environmen-
tal conditions that support older adults’ sustained participation in community life [14].
Treating social health as an outcome variable in community public space research there-
fore helps connect individual-level health and well-being with community-level inclusion
and sustainability.

This study focuses on the social health of older individuals in community life rather
than macro-level social attributes such as social capital or community cohesion. In the
Chinese context, individual-level social health is usually related to social support, social
participation, social relationships, and social adaptation. Considering that the research
subjects are community-dwelling older adults, this study uses the social health subscale
of the Self-Rated Health Measurement Scale (SRHMS V1.0) developed by Xu et al. as the
measurement basis for the dependent variable. Developed under Chinese cultural and
social conditions, the scale covers dimensions such as individual social support, social
adaptation, and social relationships, and has good local applicability [15]. Accordingly,
this study understands older adults’ social health as an integrated state in which they
obtain social support, maintain social relationships, adapt to social roles, and integrate into
community life in everyday community settings.

The choice of the SRHMS V1.0 social health subscale is also related to the scope of this
study. Existing measures such as social connectedness, loneliness, perceived social support,
social well-being, and community belonging are useful, but each captures a relatively
specific aspect of older adults’ social life. Social connectedness and community belonging
mainly emphasize perceived attachment and integration; loneliness focuses on the sub-
jective experience of insufficient social relationships; perceived social support measures
available emotional or instrumental support; and social well-being captures broader evalu-
ations of social functioning. By contrast, the SRHMS V1.0 social health subscale provides a
more integrated individual-level assessment, covering social support, social adaptation,
and social relationships under Chinese cultural and social conditions. This is consistent
with the purpose of this study, which does not examine only one emotional or relational
outcome, but asks whether community public spaces and everyday social activities are as-
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sociated with older adults’ overall social functioning in community life. Therefore, SRHMS
V1.0 is more suitable for linking the public-space/social-activity mechanism with older
adults’ social health as a multidimensional outcome.

2.2. Community Public Space Environment and Older Adults’ Social Health

Environmental behavior studies argue that spatial environments affect individuals’
perceptions, behavioral choices, and activity patterns, and further influence physical and
mental states as well as social life [16,17]. Ecological models of health behavior also
emphasize that health behavior is not determined by individual factors alone, but is formed
through the combined effects of individual, social, physical, and policy environments [18].
Accordingly, the effect of community public spaces on older adults’ social health should not
be understood as simple spatial determinism; rather, it should be interpreted as a process
in which environmental conditions are gradually transformed into health benefits through
behavioral opportunities, interaction frequency, and interaction quality.

Public space research has long focused on the relationship between spatial form
and social interaction. Gehl argued that higher spatial quality makes optional and social
activities more likely to occur [19]. Whyte’s observations of small urban spaces showed
that seating, accessibility, sunlight, edges, and activity foci significantly affect people’s
lingering and interaction [20]. Mehta further emphasized that the sociability of public space
depends on whether the space provides opportunities for comfortable staying, participatory
activities, and encounters among people [21]. These studies indicate that the social value
of public space comes not only from spatial provision itself, but also from its support for
staying, contact, and interactive behavior.

Community public spaces are particularly important for older adults. Owing to
changes in physical function, mobility, and social relationship networks, many older adults’
daily activities depend strongly on their residential communities. Studies of age-friendly
community public spaces for older adults in China identify road transport, site facilities,
public services, basic supporting facilities, and green landscapes as key spatial elements,
while accessibility, safety, comfort, diversity, and sociability are important perceptual goals
of age-friendliness [22–30]. Research shows that convenient pedestrian networks can
reduce the cost of going out, safe and comfortable plazas and green spaces can enhance
willingness to stay, and facilities such as seating, lighting, and signage support longer stays,
observation, and conversation. Green spaces and public spaces may promote health by
increasing social contact [31], and neighborhood environments are closely related to older
adults’ activity participation and social participation [32–36]. Community public space
environments can therefore be regarded as important environmental antecedents of older
adults’ social health.

However, the relationship between public space environments and social health is
not necessarily direct. Environmental elements such as traffic convenience, environmental
comfort and safety, and service facility supportiveness first affect whether older adults are
willing to go out, whether they can reach public spaces smoothly, whether they are willing
to stay, and whether they have opportunities for contact and interaction with others. In
other words, only when spatial conditions are transformed into older adults’ behaviors of
going out, staying, contacting, and interacting can they further influence social connections,
social support, and social adaptation. This means that specific behavioral processes must
be introduced to explain the relationship between community public space environments
and older adults’ social health, and social activities constitute the key mediating link.
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2.3. Social Activities as Behavioral Mediators in the Environment-Health Relationship

Social activities are an important behavioral link connecting community public space
environments and older adults’ social health. Although community public spaces have po-
tential health-promoting functions, space itself does not automatically produce social health
benefits. Only when older adults actually enter public spaces and engage in behaviors
such as watching or observing others, greeting, talking, accompanying others, exercising
together, and sustained participation can the public space environment be transformed into
improved social support, social participation, and social adaptation.

From the environment-behavior-health chain, the community public space environ-
ment first influences the likelihood that older adults enter spaces, stay in spaces, and
use facilities, thereby affecting the frequency, intensity, and duration of their social activi-
ties. These social activities then strengthen older adults’ social connections, community
belonging, and social support, and are associated with higher levels of social health. Pre-
vious studies have shown that benches can become ‘porches’ that trigger neighborhood
interaction [37], accessible and mobility-friendly environments can enhance social partic-
ipation among people with mobility limitations [38], and lack of perceived safety may
inhibit older adults’ outdoor activities and public space use [39]. These findings all suggest
that social activities can explain how public space environments are translated into social
health benefits.

It should further be noted that older adults’ social activities in community public
spaces are not homogeneous. Although different activities may all occur in public spaces,
they differ substantially in social contact intensity, duration, and relationship-maintenance
mode. For older adults, social interaction does not always appear as formal interaction or
organized participation; more often, it is embedded in everyday public life such as onlook-
ing, walking, exercise, childcare, chess and card games, and casual chatting. Therefore, the
social activities discussed in this study do not refer only to activities whose sole purpose is
interaction, but to everyday activities in community public spaces that can generate social
presence, social contact, verbal communication, or co-participation.

In this study, these activities are not treated as evidence that every activity necessarily
involved direct verbal communication. They are treated as activity-based social exposure
and interaction opportunities generated in community public spaces. Walking, jogging,
and equipment-based exercise, for example, may be performed alone. However, when
they occur in shared community spaces, they can increase the likelihood of visual contact,
greetings, incidental encounters, and short conversations. Picking up or caring for grand-
children is also partly a family-related activity. In community public spaces, however, it
may involve repeated co-presence with other residents, intergenerational encounters, and
opportunities for relationship maintenance. The classification is therefore based on the
intensity, duration, and relational potential of social contact opportunities, rather than on
the assumption that all respondents experienced actual interaction during each activity.

Based on contact intensity and behavioral purpose [40], this study classifies older
adults’ community social activities into three types: passive, brief, and sustained social
interaction. Passive social interaction refers to low-intensity social exposure, such as
watching, being present, and observing others in public spaces. Brief social interaction refers
to everyday activities that may generate short-term contact, greetings, incidental encounters,
or brief conversations, such as walking, jogging, and equipment-based exercise. Sustained
social interaction refers to activities that usually involve longer co-presence, repeated
participation, or relationship maintenance, including sitting and chatting, chess and card
games, square dancing, tai chi, ball games, and childcare-related public-space activities.
This classification captures different levels of social contact opportunity embedded in older
adults’ everyday public-space activities.
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Distinguishing passive, brief, and sustained social interaction makes it possible to
identify more precisely the behavioral pathways through which different public space
environmental elements influence social health. Compared with treating ‘social activities’
as a single general mediator, this classification helps explain why different environmental
dimensions may affect older adults’ social health through social activities that differ in
intensity, duration, and relationship quality.

2.4. Research Hypotheses and Conceptual Model

The research questions proposed in the Introduction define the overall empirical scope
of this study, including the basic environment-health association, the mediation mechanism,
the differentiation of social activity pathways, and the intra-community research design.
The hypotheses in this section focus more specifically on the theoretically testable mediation
mechanism. Based on the theoretical analysis above, this study argues that the influence of
community public space environments on older adults’ social health does not derive solely
from the physical environment itself, but must be realized through older adults’ social
activities in public spaces. At the same time, different types of social activities differ in
contact intensity, duration, and relationship-maintenance mode, and therefore may play
differentiated roles in the process through which the environment is associated with social
health. Accordingly, this study proposes the following hypotheses:

H1. Older adults’ social activities mediate the relationship between the community public space
environment and older adults’ social health.

H2. Different types of social activities play differentiated mediating roles between community
public space environments and older adults’ social health.

Further, drawing on existing studies of age-friendly communities in China, this study
extracts key perceived dimensions of community public space environments. At the
same time, based on contact intensity and behavioral purpose, it classifies older adults’
social activities into passive, brief, and sustained social interaction, and tests the specific
pathways through which different environmental dimensions are associated with social
health through different types of social activities. The conceptual model is shown in
Figure 1.

Figure 1. Research Model of Community Public Space Environment, Social Activities, and Social
Health among Older Adults.
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3. Materials and Methods
3.1. Case Community and Data Sources
3.1.1. Selection of the Case Community and Survey Participants

This study adopts a concentrated sample design within a single large community. The
basic logic of this design is that collecting older adult samples within the same commu-
nity system can, to some extent, reduce the interference of socioeconomic background,
housing type, management level, and public service differences that commonly occur in
cross-community studies. At the same time, several sections within the community have
both similarities and differences in public space organization and facility configuration, pro-
viding a basis for identifying differences in perceived public space environments and their
transformation into social activities. This study does not build separate models for multiple
sections within one community; instead, it treats them as sources of intra-community
spatial heterogeneity and tests the mediating mechanism among community public space
environments, older adults’ social activities, and social health at the overall sample level.

Based on this research logic and considering both urban context and community
suitability, this study selected Chongwen Jincheng, located within Xinyue Community,
Shuangzha Subdistrict, Jianye District, Nanjing, as the empirical case. For ease of expression,
the case is referred to hereafter as Chongwen Jincheng. At the macro level, Nanjing provides
a practical basis for studying community public spaces under the dual background of
healthy city development and an aging society. The Healthy China 2030 Planning Outline
proposes integrating health concepts into the entire process of urban development and
identifies healthy city construction as an important means of advancing the Healthy China
strategy. As one of China’s pilot cities for healthy city construction, Nanjing has in recent
years continuously promoted the Healthy Nanjing action plan and developed a relatively
systematic practical foundation in health environment creation, public service improvement,
and grassroots governance innovation. As the capital of Jiangsu Province and an important
megacity in the Yangtze River Delta, Nanjing also has a relatively high level of economic
development, well-developed infrastructure, and an early entry into population aging.
According to the 2024 Report on Nanjing’s Older Population Information and Aging Affairs
Development, by the end of 2024 Nanjing had 1.9071 million residents aged 60 and above,
accounting for 25.57% of the total population, indicating a pronounced stage of deep aging.
To actively respond to population aging, Nanjing has formulated and implemented the
14th Five-Year Plan for the Development of Aging Affairs in Nanjing, emphasizing the
community as the core unit for advancing an age-friendly society and improving older
adults’ quality of life. Thus, under the dual contexts of healthy city construction and aging-
society governance, Nanjing provides an appropriate practical basis and policy context for
this study.

At the micro level, Chongwen Jincheng is not intended to represent all types of urban
communities; rather, it is highly suitable for mechanism identification. The community
is located within Xinyue Community, Shuangzha Subdistrict, Jianye District, Nanjing,
in the core area of Hexi New Town. Its surrounding medical, commercial, educational,
cultural, and sports facilities are relatively complete, and transport accessibility is favorable,
making it suitable for field observation, questionnaire surveys, and interviews (Figure 2).
According to statistics from relevant community departments, Chongwen Jincheng has
approximately 6500 permanent residents. Registered homeowners are generally younger
and have relatively high income levels. Many older adults live with younger families, and
some undertake daily family tasks such as caring for grandchildren, leading to frequent
use of community public spaces. The community consists of several construction phases
and residential sections, with a relatively rich variety of public spaces, including residen-
tial building entrances, community entrances, internal road spaces, small fitness plazas,
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children’s play plazas, integrated central plazas, community green spaces, and service
facilities. Different sections vary in plaza organization, the relationship between children’s
play spaces and fitness spaces, and the degree of functional integration in central plazas,
while sharing similar locational conditions, community service resources, and governance
background. The case is therefore suitable for examining how environmental differences in
public spaces within the same large residential community are associated with older adults’
social activities and social health.

Figure 2. Location Map of the Surveyed Community, Chongwen Jincheng.

The survey participants were older adults aged 60 years and above in Chongwen
Jincheng who had basic outdoor mobility and the ability to understand the questionnaire.
They included permanent community residents, non-owner residents, and older adults
who stayed or engaged in activities in the community for extended periods. The inclusion
criteria were: first, being aged 60 years or above; second, being able to understand the
basic content of the questionnaire and complete it independently or with explanation
and assistance from the researchers; and third, living in, staying in, or frequently using
the public spaces of Chongwen Jincheng. The exclusion criteria were: first, not meeting
the age requirement; second, being unable to understand the questionnaire because of
severe cognitive impairment, hearing impairment, or communication difficulties; and third,
questionnaires with obvious incompleteness or invalid response patterns such as long
strings of identical answers.

Before the survey, the researchers explained the research purpose, questionnaire
content, completion method, and scope of data use to participants, and informed them
that the questionnaire would be used only for academic research, that all data would be
processed anonymously, and that no personally identifiable information would be involved.
Participants took part on an informed and voluntary basis and could stop answering at any
time during the survey. When needed, the researchers explained item meanings but did not
guide responses, thereby improving the validity and credibility of the questionnaire data.

Accordingly, the findings of this case should not be interpreted as statistically represen-
tative of all communities in Nanjing or of Chinese urban communities as a whole. They are
most relevant to similar large, relatively new, high-density urban residential communities
in major Chinese cities, especially those with comparatively complete public facilities,
organized property management, and internally differentiated public-space environments.
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3.1.2. Basic Environmental Characteristics of the Case Community

As the case community in this study, Chongwen Jincheng is located in the southern
Hexi area of Jianye District, Nanjing, within a low-carbon, ecological, and smart core
demonstration area. It is adjacent to Nanjing Foreign Language School Hexi Campus and
near Yuzui Business District. Chongwen Jincheng covers a total land area of approximately
136,000 m2, has a total residential building area of approximately 363,000 m2, and a floor
area ratio of 2.67. The surrounding supporting facilities are relatively complete, covering
medical, educational, cultural, commercial, sports, and other services. In terms of medical
resources, the community is about 10 min from Nanjing BenQ Hospital and Hexi Children’s
Hospital, which can generally meet residents’ daily medical needs. In terms of educational
resources, it is adjacent to Nanjing Foreign Language School Hexi Campus, and surround-
ing educational resources are of relatively high quality. In terms of commercial services,
large complexes such as Hexi Gemdale Plaza are located nearby and provide shopping,
leisure, and cultural-entertainment services. In terms of sports and cultural facilities, the
Olympic Sports Center, Nanjing International Expo Center, and Central Park are all within
walking or cycling distance, indicating favorable overall living service conditions.

In terms of internal spatial structure, Chongwen Jincheng was built in three phases.
Phase I includes eight residential buildings, mainly with three-bedroom duplex units; Phase
II includes seven residential buildings and adopts an enclosed landscape flat-floor layout;
Phase III mainly consists of small dwelling units. The community as a whole can be divided
into five sections, A, B, C, D, and E. Sections B and C belong to Phase I, Section A to Phase
II, and Sections D and E to Phase III. Although the sections are generally consistent in
architectural style and landscape greening, they differ in the organization of public activity
spaces, facility configuration, and degree of functional integration, as shown in Figure 3.

Figure 3. Site Plan of Chongwen Jincheng Community.

Regarding the arrangement of fitness plazas and children’s play plazas, Sections A
and C both use a separated layout, but the spatial relationship between the two differs: in
Section A, the fitness area and children’s play area are relatively far apart and spatially
independent; in Section C, the fitness area and children’s play area are closer and separated
by shrub planting (Table 1). In Sections B, D, and E, the fitness and children’s play areas
are located on the same site without clear separation, showing a mixed layout. In terms of
central plaza layout, Section A has a more functionally integrated central plaza equipped
with rest, exercise, landscape, and other activity spaces, meeting multiple needs for leisure,
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exercise, communication, and cultural activities. By contrast, the central plazas in Sections
B, C, D, and E are relatively single-function, with weaker spatial attraction and lower levels
of mixed use (Table 2). These differences create clear internal public space heterogeneity in
Chongwen Jincheng under similar overall locational and governance conditions, providing
an empirical setting for comparing older adults’ social activities and social health under
different public space environments.

Table 1. Types of fitness and children’s play areas in the community.

Types Site Photograph

Combined fitness and
children’s play areas

Fitness and children’s play
area in Section B

Fitness and children’s play
area in Section D

Fitness and children’s play
area in Section E

Separated fitness and
children’s play areas

Children’s play area in
Section A Fitness area in Section A Fitness area in Section C

Table 2. Types of central plaza space in the community.

Types Site Photograph

Functionally integrated
central plaza

Rest area of the central
plaza in Section A

Exercise area of the central
plaza in Section A

Outdoor pool of the central
plaza in Section A

Relatively single-function
central plaza

Central plaza in Section B Central plaza in Section C Central plaza in Section D

In this study, the A–E sections are used to describe the internal spatial heterogeneity
of Chongwen Jincheng and to support within-community sampling. They help identify
differences in plaza layout, children’s play areas, fitness spaces, green spaces, and central
plazas within the same community. However, these sections are not treated as independent
statistical comparison units. Instead, the subsequent analysis focuses on older adults’
individual-level perceptions of public-space conditions across these spatial settings.
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3.2. Variable Measurement and Questionnaire Design

The variable system of this study includes the independent variable of community
public space environment (X), the mediating variable of older adults’ social activities
(M), and the dependent variable of older adults’ social health (Y). Based on older adults’
understanding, responses, and feedback after the pilot survey, the questionnaire was
divided into four parts: the first part corresponded to older adults’ social activities (M), the
second to the community public space environment (X), the third to older adults’ social
health (Y), and the fourth collected basic information about older adults.

3.2.1. Measurement of the Community Public Space Environment (X)

Community public spaces are important places for residents’ everyday interaction,
leisure and recreation, physical activity, and community participation. For older adults,
community public spaces include not only physical spaces such as plazas, green spaces, and
roads, but also supporting conditions such as seating, lighting, signage, fitness equipment,
and activity facilities. Drawing on studies related to health and health behavior among older
adults in China, community public space can be understood as an integrated environmental
system composed of activity spaces, social spaces, rest spaces, green spaces, circulation
spaces, and service facilities.

Through a preliminary review of age-friendly community construction standards for
older adults in China (Table 3) and related studies (Table 4), this study selected residential
building entrance spaces, community entrance spaces, road traffic spaces, small fitness
plazas, children’s play plazas, integrated central plazas, community green spaces, rest
facilities, signage facilities, lighting facilities, and other basic service facilities as public
space environmental evaluation objects. Their accessibility, convenience, comfort, safety,
and facility support were examined, forming 11 evaluation items (B1–B11).

The B1–B11 items were designed as perceived-environment items. They do not mea-
sure objective spatial attributes directly, but record older adults’ evaluations of the accessi-
bility, convenience, comfort, safety, and facility support of community public spaces. The
item domains were derived from age-friendly community standards, previous public-space
studies, and the spatial characteristics of Chongwen Jincheng.

Table 3. Policies and standards/technical guidelines related to the construction of age-friendly
communities.

Policies and
Standards/Technical

Guidelines

Physical Environment
Elements Age-Friendly Criteria

Guidelines for the
Construction of Livable
Communities for Older

Adults/national

Pleasant environment Clean, quiet, and environmentally friendly setting;
reasonable greening; suitable rest and activity areas

Residential comfort Barrier-free travel; safe and convenient mobility

Complete facilities Complete infrastructure and sound home-based
elderly care service network

National Standard for
Demonstration Age-Friendly

Communities/national

Residential environment Safe, tidy, and hygienic environment

Travel environment Separation of pedestrian and vehicle flows; flat and
barrier-free walking paths; seating and lighting facilities

Community service
environment

Health education services for older adults,
community elderly care service institutions or

facilities, publicity and education for older adults, and
community volunteer services
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Table 3. Cont.

Policies and
Standards/Technical

Guidelines

Physical Environment
Elements Age-Friendly Criteria

Guidelines for Assessing
Age-Friendly

Environments/national

Circulation environment
Separation of pedestrian and vehicle flows;

convenient and flat walking paths; public activity
spaces located near pedestrian convergence areas

Lighting environment Lighting facilities in major areas such as sidewalks,
activity sites, and steps

Greening environment Diverse and well-grown vegetation; dynamic-static
zoning through plant configuration

Service facilities
Rest facilities, barrier-free facilities, health service

stations, waste collection facilities, and public service
facilities for older adults’ leisure and recreation

Signage system Guidance signs, circulation direction signs, safety
warning signs, barrier-free signs, building signs, etc.

Residential Design Standard
for Older Adults/Jiangsu

Province

Road traffic Separation of pedestrian and vehicle flows and
barrier-free passage

Activity areas Flat terrain, good sunlight, seating and fitness
equipment, and appropriate dynamic-static zoning

Signage system Directional and warning signs, with lighting facilities
at key locations such as entrances and steps

Technical Standard for
Age-Friendly Renovation of

Existing Residential
Buildings/Jiangsu Province

Road traffic Separation of pedestrian and vehicle flows,
barrier-free passage, and safe access to all areas

Parking facilities Motor vehicle parking spaces away from public activity
spaces and provision of barrier-free parking spaces

Activity areas and
green spaces

Dynamic-static zoning and flat terrain in activity
areas; safe and diverse activity facilities; lighting in
key areas such as steps and public activity spaces

Detailed Rules for the
Construction of Livable
Communities for Older

Adults/Shanghai

Pleasant environment Safe and convenient facilities, appropriate green
space, and orderly waste management

Residential comfort Basic housing security, complete housing facilities,
and age-friendly housing renovation

Complete facilities Safe and accessible transport, convenient daily service
outlets, and services meeting residents’ needs

Complete services Complete care system, widely available health
services, and long-term elderly assistance services

These items reflect both the convenience with which older adults enter and reach
public spaces and the environmental support required for staying, activity, and interaction
in public spaces. Because the community public space environment evaluation section is
a self-developed perceived scale based on the literature review, age-friendly community
construction standards, and analysis of the spatial characteristics of the case community,
subsequent analyses use reliability testing and factor extraction to identify the latent
environmental dimensions behind these items and treat them as community public space
environment variables in the structural equation model.
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Table 4. Summary of research on community public spaces for older adults in China.

Research Focus
Researcher Chen,

Z. [22]
Wang,
Q. [23]

Wang,
J.P. [24]

Zhou, Y.M.;
Wang, C.Y. [25]

Qin, G.H.
[26]

Zhang,
Y. [27]

Tian, C.Y.
[28]

Yu, W.Y.;
Hu, H. [29]

Sun, C.T.
[30]

Yang, J.Y.; Wu, H.;
Zheng, Y. [31]

Physical
environment

elements

Public spaces/activity areas • • • •
Public service facilities/sanitation

facilities/lighting facilities • • • •

Transport facilities • • • • •
Residential facilities •

Site facilities/activity and rest facilities • • •
Green landscape • • • • •
Signage system • • •

Evaluation
dimensions

Accessibility • • • • •
Convenience • • •

Safety • • • • • •
Comfort • • • • • •
Diversity •

Participation • •
Healthfulness • • •

Sociability • •
Wayfinding •
Readability •

Supportiveness •
Note: The black dots “•” indicate that the corresponding study addressed or summarized the listed research focus or evaluation dimension.
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3.2.2. Measurement of Older Adults’ Social Activities (M)

Social activities are behaviors through which individuals establish, maintain, and
develop social relationships through interaction and communication in everyday life, and
they are an important route to improving quality of life and social health. Especially for
older adults, social activities occur not only in formal organized activities or settings explic-
itly aimed at interaction, but are also often embedded in everyday public life processes such
as walking, exercise, chess and card games, sitting, onlooking, and picking up or caring for
children. For example, older adults may build familiarity and trust through conversation
during chess and card games, or may form shared topics and neighborhood connections
while jointly picking up or caring for children or observing community activities. Therefore,
the social activities examined in this study are not limited to formal social participation, but
include everyday activities in community public spaces that can generate social presence,
social contact, verbal communication, or co-participation. From different research perspec-
tives, existing studies have classified older adults’ social activities in multiple ways, such
as by activity initiative and participation requirements, activity content, dynamic-static
characteristics, and contact intensity and behavioral purpose (Table 5). These classification
perspectives provide alternative ways to understand the social meaning of older adults’
everyday activities. After comparing these approaches, this study adopts the classification
based on contact intensity and behavioral purpose, because it is most closely aligned with
the research focus on how community public space environments are transformed into
different levels of social contact and then associated with social health.

Table 5. Classification perspectives and activity types of older adults’ social activities.

Category Activity Type Characteristics Specific Activities/Examples

Activity initiative and
participation

requirements [19]

Necessary activities Passive and unavoidable Picking up or caring for children

Spontaneous activities Active and irregular
Sitting and chatting, walking or

jogging, equipment-based exercise,
tai chi or martial arts

Social activities Active and requiring participation
by others

Chess or card games, square dancing,
ball games, tai chi or martial arts

Activity content [41]

Leisure-oriented social
activities Mainly leisure and relaxation Sitting and chatting, walking or

jogging, onlooking

Recreation-oriented
social activities Mainly recreational activities Chess or card games, square dancing

Fitness-oriented social
activities Mainly physical exercise

Equipment-based exercise, square
dancing, tai chi or martial arts,

ball games

Other social activities Mainly everyday affairs Picking up or caring for children

Dynamic-static
characteristics [42]

Dynamic social activities More body movement and
frequent interaction

Walking or jogging, equipment-based
exercise, square dancing, tai chi or

martial arts, ball games

Static social activities Stationary or limited
physical activity

Sitting and chatting, onlooking, chess
or card games

Contact intensity and
behavioral purpose

[40]

Passive social interaction
Motivation: passive, weak purpose

Contact intensity: weak
Activity duration: relatively long

Onlooking

Brief social interaction
Motivation: active, strong purpose

Contact intensity: moderate
Activity duration: short

Walking or jogging, equipment-based
exercise

Sustained social
interaction

Motivation: active, strong purpose
Contact intensity: strong
Activity duration: long

Sitting and chatting, chess or card
games, square dancing, tai chi or

martial arts, ball games, picking up or
caring for children

Note: The classification by contact intensity and behavioral purpose is adopted in this study for the subsequent
measurement and mediation analysis.
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Accordingly, this study classifies older adults’ community social activities into passive,
brief, and sustained social interaction according to contact intensity and behavioral purpose.
Passive social interaction refers to incidental and low-intensity social exposure in public
spaces, including onlooking. Brief social interaction refers to relatively active but short-
term contact opportunities, including walking or jogging and equipment-based exercise.
Sustained social interaction refers to longer-duration activities involving repeated co-
presence, communication, or relationship maintenance, including sitting and chatting,
chess or card games, square dancing, tai chi or martial arts, ball games, and picking up or
caring for children. These categories correspond to items A1–A9 in the questionnaire.

In social science research, social activities can be measured in various ways, including
quantitative measurement, qualitative measurement, and technology-assisted measure-
ment, each of which aims to capture the diversity and complexity of social activities from
different dimensions. This study adopts quantitative measurement and collects older
adults’ participation frequency in different social activities through a questionnaire survey.
The questionnaire design referred to relevant items from the China Health and Retirement
Longitudinal Study 2018 (CHARLS 2018) [43], such as ‘Have you engaged in the following
social activities in the past month? (multiple choices allowed)’ and ‘How often did you do
these activities in the past month: almost daily, almost weekly, or not regularly?’, to obtain
data on older adults’ level of social activity.

The A1–A9 items were designed with reference to publicly available social activity
questions in CHARLS-style surveys and adapted to the context of everyday activities in
community public spaces. They record self-reported participation frequency rather than
observed interaction behavior. This study converted older adults’ participation frequency
in different social activities into ordered numerical variables. Specifically, ‘never’ was
assigned a value of 1, ‘infrequently’ a value of 2, ‘once a week’ a value of 3, ‘2–3 times per
week’ a value of 4, and ‘almost every day’ a value of 5. Then, according to the classification
logic of contact intensity and behavioral purpose described above, related items were
assigned to passive, brief, and sustained social interaction, and the mean value of the items
in each category was calculated as the corresponding social activity variable. Higher values
indicate higher participation frequency in that type of social activity.

The A1–A9 items recorded self-reported participation frequency using an ordered
five-point response scale. Following common practice in questionnaire-based social activity
research, and with reference to CHARLS-style activity frequency questions, the responses
were coded from 1 to 5 and averaged within each activity type to construct the passive,
brief, and sustained social activity variables. This approach provides a consistent and
interpretable measure of relative participation frequency across activity types. However, it
also simplifies the ordinal nature of the response categories and assigns equal weight to
activities within the same category. Therefore, the results should be interpreted as reflecting
relative levels of activity participation rather than exact behavioral intervals or weighted
behavioral intensity.

It should be noted that this study does not separate activity content from social
contact in measuring social activities. For community-dwelling older adults, activities
such as walking, equipment-based exercise, childcare, onlooking, and sitting are often not
purely physical activities or personal affairs, but everyday social processes accompanied by
neighborhood encounters, observation, greetings, brief conversations, and shared staying
in community public spaces. Therefore, this study uses activity frequency as the basis
for measuring social activity levels, focusing on the opportunities for social contact and
relationship maintenance carried by these activities.
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3.2.3. Measurement of Older Adults’ Social Health (Y)

As an important component of holistic health, social health reflects an individual’s
ability to obtain support in the social environment, adapt to social changes, and realize
self-roles. The measurement and evaluation of social health are key to understanding
older adults’ level of social health and its influencing factors. The core task is to assess
individuals’ adaptive capacity, support networks, and social relationship status in the social
environment through a multidimensional indicator system.

After reviewing social health scales from China and abroad, and considering the
research population and questionnaire design needs, this study selected the social health
subscale of the Self-Rated Health Measurement Scale (SRHMS V1.0) developed by Xu Jun
as the tool for measuring social health [15]. Accordingly, this study uses the SRHMS V1.0
social health subscale because it captures older adults’ social support, social adaptation,
and social relationships as an integrated social-health outcome, rather than measuring only
a single aspect such as loneliness or perceived support. It was also developed according to
Chinese social conditions and cultural context, has good local applicability, reliability, and
validity, and therefore provides a reliable measurement basis for this study.

The social health section contains 13 items (C1–C13). Because the SRHMS V1.0 social
health subscale is a published scale, this study follows its original dimensional structure
and scoring requirements rather than reproducing all item wording in the main text. This
study coded each item according to the scoring requirements of the scale and reverse-scored
items requiring reverse treatment. The scores of the social health subscale items were then
summed or averaged as the measurement result for older adults’ social health level. Higher
scores indicate better social support, social adaptation, and social relationship status, and
thus a higher level of social health. Considering that this study focuses on the perceived
structure of the community public space environment and its mediating pathways through
social activities, and that the social health scale already has a mature measurement basis,
social health is treated as an observed outcome variable in the structural model to reduce
model complexity and improve estimation stability.

3.2.4. Data Collection: Pilot Survey, Questionnaire Revision, and Formal Survey

The data for this study mainly come from field observation, community materials, and
questionnaire surveys. To ensure that the questionnaire was suitable for older adults in the
community, the survey process included a pilot survey and a formal survey (Figure 4). In
March 2025, the research team conducted a small-scale pilot survey in Chongwen Jincheng
Community and distributed and collected 54 paper questionnaires. The pilot survey was
mainly used to test questionnaire wording, item order, interview duration, and older
respondents’ understanding. The formal survey was conducted in May 2025.

Figure 4. Process of the Questionnaire Survey.

Based on feedback from the pilot survey, the research team revised the questionnaire
in four ways. First, some professional or abstract item wording was simplified to make it
easier for older adults to understand. Second, questions on activity locations and activity
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times were added to the section on older adults’ social activities to better capture the spatial
and temporal characteristics of social activities. Third, open-ended questions were added
to the community public space environment satisfaction section to collect supplementary
qualitative information on respondents’ public space use experiences, environmental per-
ceptions, and improvement needs. Fourth, the questionnaire structure was optimized by
placing older adults’ social activities, community public space environment evaluation,
and social health questions at the front and moving basic personal information such as age
and residence information to the end, so as to reduce respondents’ psychological burden
and improve completion quality.

The revised formal questionnaire consisted of four parts. The first part concerned
older adults’ social activities and corresponded to the mediating variable (M); the second
part was the community public space environment satisfaction survey and corresponded
to the independent variable (X); the third part was the Self-Rated Health Measurement
Scale and corresponded to the dependent variable (Y); and the fourth part collected basic
information about older adults.

Because this study uses structural equation modeling for data analysis, the sample
size needed to meet the basic requirements of model estimation. Previous studies generally
suggest that the sample size for structural equation modeling should be greater than
100 and that a sample size above 200 is more reliable. At the same time, an excessively
large sample may affect the χ2 value and increase the likelihood of model rejection [44,45].
Therefore, this study comprehensively considered sample availability, model estimation
stability, and fit testing requirements, and set more than 200 valid samples as the basic
target for the formal survey.

The formal survey was conducted using paper questionnaires through two distribution
routes. First, in cooperation with the community residents’ committee, questionnaires were
completed collectively on site at the older adult service center. Second, the researchers
conducted random intercept surveys in community public spaces. Random intercepts
were mainly carried out at public space nodes where older adults’ daily activities were
concentrated, including residential building entrances, community entrances, road nodes,
small fitness plazas, children’s play plazas, central plazas, and community green spaces, so
as to improve the coverage of community public space users in the sample.

During the survey, the researchers first confirmed whether respondents met the inclu-
sion criteria, such as being aged 60 years or above, having basic comprehension ability, and
living or engaging in activities in the community. They then explained the questionnaire
completion requirements and provided explanation and assistance when needed. To reduce
response error, the researchers explained only the meaning of items and did not suggest
answer directions. After collection, the research team screened the data and excluded
questionnaires with ineligible age, substantial missing responses, obvious straight-line
responses, inconsistent answers, or abnormal completion time.

A total of 270 questionnaires were distributed in this survey. After excluding ques-
tionnaires that were incomplete, did not meet the age requirement, or contained invalid
responses, 217 valid questionnaires were finally obtained. The valid sample covered the
five community sections A–E with relatively balanced proportions, supporting subsequent
structural equation modeling and mediation effect analysis.

3.3. Data Analysis Method Based on a Dual-Model Mediation Test

To test the mechanism linking the community public space environment, older adults’
social activities, and social health, this study adopts an analytical strategy in which a
latent-variable structural equation model is used as the main model and a standardized
composite-variable model is used for verification. First, descriptive statistics are used to
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present sample characteristics, social activity frequency, and social health status. Second,
reliability tests are conducted for the community public space environment evaluation
items, and factor extraction based on principal component analysis is used to identify the
main environmental dimensions perceived by older adults. Third, an AMOS latent-variable
structural equation model is used as the main model to test the path relationships among
the community public space environment, different types of social activities, and social
health, and Bootstrap methods are used to test mediation effects. Finally, a standardized
composite-variable Bootstrap model is used for robustness checking to determine whether
significant paths in the main model are stable and to compare the relative strength of
different mediating pathways.

This dual testing strategy is used because the AMOS latent-variable model can better
handle measurement error in community public space environment variables and is suitable
as the main basis for judging the mediation mechanism. The standardized composite-
variable model, by contrast, makes it possible to compare the strength of different path
effects on a common scale and to test whether the conclusions depend on the latent-
variable model specification. Mutual confirmation between the two models can improve
the robustness of mediation effect judgments.

A–E section membership was not included as a formal control variable in the SEM.
First, the number of respondents within each section was limited and uneven, and adding
section dummy variables would increase model complexity relative to the sample size.
Second, the spatial differences among sections were represented at the individual level by
respondents’ perceived public-space environment scores, including traffic convenience,
environmental comfort and safety, and service facility supportiveness. These perceived
environmental variables are more directly aligned with the theoretical mechanism of this
study, which examines how older adults’ perceived public-space conditions are associated
with social activities and social health. Therefore, section-level spatial heterogeneity was
incorporated indirectly through individual-level environmental perception variables rather
than through formal section controls.

This modeling choice is aligned with the substantive focus of the study. The main
purpose is to examine how community public space environments are associated with older
adults’ social health through different types of social activities, rather than to revalidate the
measurement structure of social health. Therefore, the public space environment variables,
which were measured by self-developed perceived-environment items, were modeled as
latent variables, whereas social health, measured by the published SRHMS V1.0 social
health subscale, was used as an integrated observed outcome score.

3.3.1. Descriptive Statistics

Descriptive statistical analysis was conducted on basic sample characteristics, older
adults’ social activity frequency, and social health status. Basic sample characteristics
included gender, age, residential section, education level, and monthly income. Social
activity frequency was used to describe older adults’ participation in different types of
activities in community public spaces. Social health status was used to present respondents’
overall social health level and differences across community sections.

3.3.2. Common Method Bias, Reliability Testing, and Factor Extraction Based on Principal
Component Analysis (PCA)

Because the data on community public space environments, social activities, and social
health in this study were all collected from questionnaire surveys at the same time point,
common method bias may exist. Following recommendations on common method bias and
post hoc diagnostic techniques in prior behavioral and organizational research [46–48], this
study used Harman’s single-factor test as a preliminary diagnostic and further conducted a
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common latent factor check. In the common latent factor check, the 33 self-reported items
A1–A9, B1–B11, and C1–C13 were included in the measurement model, and a common
method factor was added and constrained to be orthogonal to the substantive factors.

Reliability and structural validity tests were conducted for the community public space
environment evaluation items. The first part of the questionnaire, concerning older adults’
social activities, mainly measured activity frequency, while the third part, concerning
social health, mainly used a mature scale. The second part, ‘community public space
environment evaluation’, was a self-developed perceived scale based on literature review,
theoretical framework construction, and analysis of the spatial characteristics of the case
community. Therefore, this study focuses on testing the measurement quality of the items
in the second part.

The community public space environment evaluation contained 11 items, involving
residential building entrances, community entrances, road traffic spaces, fitness areas,
children’s activity areas, integrated central plazas, community green spaces, rest facilities,
signage facilities, lighting facilities, and other basic service facilities. This study used Cron-
bach’s alpha coefficient to test internal consistency and used the KMO test and Bartlett’s
test of sphericity to determine whether the item data were suitable for factor extraction.

On the basis that the item data were suitable for dimensionality reduction, this study
used principal component analysis (PCA) with varimax rotation as an exploratory data-
reduction step for the self-developed B1–B11 public-space environment items. The purpose
of using PCA was to identify the main perceived environmental dimensions in a parsimo-
nious and interpretable way, rather than to replace a common-factor measurement model.
Specifically, PCA was used to summarize multiple related observed items into several
environmental dimensions with statistical and explanatory meaning. These extracted
dimensions were then further evaluated through reliability testing, convergent validity
assessment, and confirmatory factor analysis before being incorporated as latent variables
in the subsequent structural equation model.

3.3.3. Confirmatory Factor Analysis (CFA), Validity Assessment, and Model Fit
Testing (SEM)

After identifying perceived dimensions of the community public space environment
through PCA, this study further used AMOS to conduct confirmatory factor analysis (CFA)
on the community public space environment variables and then constructed the structural
equation model. Confirmatory factor analysis was conducted only for community public
space environment variables treated as latent variables. Social activity variables were
treated as observed mediating variables in the structural model, and social health was
treated as an observed outcome variable; therefore, neither was included in the measure-
ment model for confirmatory factor analysis.

This treatment is based on three considerations. First, the community public space
environment evaluation is a self-developed perceived scale whose latent structure needs
to be identified and tested through factor extraction and confirmatory factor analysis.
Second, social activity variables are measured by activity frequency and merged into
passive, brief, and sustained social interaction according to contact intensity and behavioral
purpose. Because each activity category contains a limited number of items and this study
focuses more on their role as behavioral mediating variables, they are treated as composite
observed variables. Third, social health uses the social health subscale of a mature scale
and is calculated as a total score or mean according to scale requirements. Considering
sample size and model complexity, social health is treated as an observed outcome variable
to improve model estimation stability.

After the CFA, this study evaluated the measurement quality of the environmental
latent variables using standardized factor loadings, composite reliability (CR), average
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variance extracted (AVE), and discriminant validity. The study calculated CR and AVE
from the standardized factor loadings output by AMOS. Discriminant validity was as-
sessed using the Fornell–Larcker criterion, by comparing the square root of AVE for each
environmental factor with its correlations with the other environmental factors. Model fit
was evaluated using multiple indices, including χ2/df, RMSEA, GFI, AGFI, IFI, NFI, and
CFI. The SEM analysis was conducted in AMOS 26.0 using maximum likelihood estima-
tion. Questionnaires with substantial missing responses or invalid response patterns were
excluded before model estimation; therefore, the final dataset contained 217 valid cases,
and the main measurement items used in the model had no missing values. Before SEM
estimation, the distributions of the main observed variables were inspected using skewness
and kurtosis. The observed variables used in the SEM did not show severe univariate
non-normality, although some variables showed moderate departures from normality.
Modification indices were inspected only as diagnostic information, and no additional
paths or correlated error terms were added solely on the basis of modification indices.

3.3.4. Path and Mediation Testing in the AMOS Latent-Variable Structural Equation Model

After completing reliability and validity tests and latent dimension extraction, this
study used AMOS to construct a latent-variable structural equation model to test the path
relationships among community public space environments, older adults’ social activities,
and social health. In the model, the community public space environment is treated as an
exogenous variable and includes the environmental dimensions (F) identified by factor
extraction based on principal component analysis. Older adults’ social activities are treated
as mediating variables and include passive, brief, and sustained social interaction. Older
adults’ social health is treated as the outcome variable.

The AMOS main model mainly tests three types of paths: first, the effects of each
dimension of the community public space environment on different types of social activities;
second, the effects of passive, brief, and sustained social interaction on older adults’ social
health; and third, the direct effects of each environmental dimension on older adults’
social health. These path settings make it possible to determine whether there is a direct
association between the community public space environment and social health or whether
the environment primarily affects social health indirectly through social activities.

Model fit was evaluated using multiple indices. If the overall model fit met the require-
ments, path coefficient interpretation and mediation effect testing were then conducted.

3.3.5. Bootstrap Mediation Effect Testing in the Latent-Variable Model

Based on the AMOS latent-variable structural equation model, this study used the
Bootstrap method to test the mediating effects of social activities. The Bootstrap method
does not rely on the assumption that indirect effects are normally distributed and is suitable
for testing the significance of mediation effects. This study set the number of Bootstrap
resamples to 5000 and used 95% Bootstrap confidence intervals for indirect effects. When
the 95% confidence interval of an indirect effect did not include 0, the mediating path was
considered significant.

Specifically, this study tested 3N mediating paths. Here, F denotes the environmen-
tal dimensions identified by factor extraction based on principal component analysis in
Section 3.3.2, N denotes the number of environmental dimensions, and 3 denotes the medi-
ating paths through passive, brief, and sustained social interaction. The Bootstrap test in
the AMOS latent-variable model is mainly used to determine whether each ‘community
public space environment-social activity-social health’ path is supported and serves as the
main model basis for judging the mediation mechanism in this study.
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It should be noted that the Bootstrap results in the AMOS model are mainly judged on
the basis of latent-variable structure and unstandardized indirect effects. This approach can
better control measurement error in observed variables, but the scales of different variables
may affect direct comparison of the strength of different path effects. Therefore, this study
further uses a standardized composite-variable model for verification.

3.3.6. Robustness Check Based on Standardized Composite Variables

To test whether the main model conclusions depend on the latent-variable model
specification and to facilitate comparison of standardized effect strength across mediating
paths, this study further constructed a standardized composite-variable Bootstrap model
for robustness checking. According to the factor extraction results based on principal
component analysis, the model calculated composite variables for traffic convenience,
environmental comfort and safety, service facility supportiveness, passive social interaction,
brief social interaction, sustained social interaction, and social health, and standardized
them during Bootstrap resampling.

The standardized composite-variable model also used 5000 Bootstrap resamples.
The 95% confidence intervals for standardized indirect effects were calculated using the
percentile method. When the 95% confidence interval of a standardized indirect effect did
not include 0, the mediation effect of that path was considered significant. The model serves
two main purposes: first, to verify whether significant paths in the AMOS latent-variable
model are stable; and second, to compare the relative strength of different environmental
dimensions and different social activity pathways through standardized indirect effects.

In interpreting the results, if a path reaches significance in both the AMOS latent-
variable model and the standardized composite-variable model, it is regarded as a relatively
stable core mediating path. If a path is non-significant in both models, it is considered not
to be a major mechanism. If a path reaches weak significance only in the standardized
composite-variable model but not in the AMOS latent-variable model, it indicates that the
path may have a weak influence but is sensitive to model specification; this study treats it
only as a supplementary finding and discusses it cautiously.

3.3.7. Criteria for Judging Full and Partial Mediation

The type of mediation effect is judged in this study by comprehensively comparing
total effects, direct effects, and indirect effects. First, when social activity mediators are not
included, the community public space environment should have a significant total effect
on older adults’ social health, indicating an overall association between the two. Second,
after passive, brief, and sustained social interaction are included, if the direct effect of
the community public space environment on social health is no longer significant while
the indirect effect through social activities is significant, then social activities show a full
mediation pattern between the community public space environment and social health.
Conversely, if both the direct and indirect effects are significant, social activities play a
partial mediating role.

Based on this criterion, this study focuses on the direct effects and total indirect effects
of the environmental dimensions (F). On the one hand, the AMOS main model is used to
determine whether the direct paths from traffic convenience, environmental comfort and
safety, and service facility supportiveness to social health are significant. On the other hand,
the Bootstrap mediation test is used to determine whether they can produce significant
indirect effects through passive, brief, and sustained social interaction. If both models
show non-significant direct effects and significant indirect effects, social activities can be
considered to play a relatively robust full mediating role in the process through which the
community public space environment influences older adults’ social health.
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4. Results
4.1. Sample Characteristics and Descriptive Statistics

Based on 217 valid questionnaires, descriptive analysis was conducted on older re-
spondents’ basic characteristics, the frequency and spatiotemporal distribution of social
activities in community public spaces, and social health status across sections.

Overall, the descriptive results present two basic features. First, older adults’ social
activities in the community are clearly everyday, low-threshold, and weakly interactive;
activities such as walking, chatting, and onlooking are more common than formally orga-
nized activities. Second, social health levels across sections show certain correspondence
with spatial environmental conditions. Areas with weaker rest facilities, activity venues,
and barrier-free connections tend to have lower mean social health or greater internal
differences. These findings provide a descriptive basis for further testing the influence
paths and mediation mechanism of ‘community public space environment-social activities-
social health’.

4.1.1. Basic Sample Characteristics

In terms of sample composition, active users in the community were mainly female,
and the age structure was dominated by young-old adults aged 60–74. The sample was rela-
tively evenly distributed across Sections A, B, C, D, and E. In socioeconomic characteristics,
respondents’ education levels were mainly concentrated at junior high school, senior high
school, or junior college levels, and most older adults had stable and relatively substantial
monthly incomes. Overall, the sample covered different age, education, and income groups
and corresponded well to older adults with daily activity capacity in community public
spaces (Table 6).

Table 6. Basic characteristics of the older adult participants (n = 217).

Characteristic Category Number (Persons) Percentage (%) Distribution

Gender Female 167 77.0

Male 50 23.0

Age

60–64 years 79 36.4

65–69 years 62 28.6
70–74 years 63 29.0
75–79 years 9 4.1
80 years+ 4 1.9

Residence Area

Section A 48 22.1

Section B 45 20.7
Section C 44 20.3
Section D 48 22.1
Section E 32 14.7

Education Level

Illiterate 21 9.7
Primary school 35 16.1

Junior high school 52 24.0
Senior high school or

junior college 76 35.0

University or above 33 15.2
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Table 6. Cont.

Characteristic Category Number (Persons) Percentage (%) Distribution

Monthly
Income

CNY 2000 and below 71 32.7

CNY 2000–4000 68 31.3
CNY 4000–7000 58 26.7

CNY 7000–10,000 14 6.5
CNY 10,000+ 6 2.8

4.1.2. Frequency and Spatiotemporal Distribution of Social Activities

In terms of social activity frequency, older adults’ everyday interaction in the com-
munity does not mainly depend on formally organized activities, but occurs more often
in low-threshold activities such as walking, chatting, and onlooking (Table 7; Figure 5).
Ranked by the proportion of ‘almost every day’, walking or jogging was the highest at
50.2%, followed by sitting and chatting at 34.6%, onlooking at 28.6%, and equipment-based
exercise at 24.0%. These activities have low entry thresholds, flexible duration, and rela-
tively weak dependence on organizational conditions, indicating that older adults’ social
contact is often embedded in everyday outings, brief stays, and incidental encounters.

Table 7. Social activities of older adults in community public spaces.

Type of Social Activity Almost Every Day
(%)

2–3 Times per Week
(%)

Once a Week
(%)

Infrequently
(%)

Never
(%)

Sitting and chatting 34.6 5.5 10.6 26.7 22.6
Walking or jogging 50.2 12.9 9.2 12.4 15.3

Playing chess or cards 9.7 9.7 19.8 11.5 49.3
Fitness equipment exercise 24.0 20.3 17.5 13.4 24.8

Square dancing 12.0 6.0 12.4 8.8 60.8
Tai Chi or martial arts 6.5 7.4 15.7 7.8 62.6

Ball games 11.1 5.1 24.0 11.1 48.7
Picking up or caring for grandchildren 18.4 2.3 22.1 15.7 41.5

Onlooking 28.6 8.8 11.1 15.7 35.8

Figure 5. Frequency distribution of social activities.
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By contrast, activities such as chess or card games, square dancing, tai chi or martial
arts, and ball games are more interactive but also more differentiated among participants.
For example, the proportions of respondents who ‘never’ participated in square dancing
and tai chi or martial arts reached 60.8% and 62.6%, respectively, and the proportions who
never participated in chess or card games and ball games were also close to half. This
indicates that social forms with stronger organization or higher activity intensity are not
common choices for all older adults, while weak interaction and brief social interaction
constitute a more common everyday social foundation in community public spaces.

In terms of temporal distribution, older adults’ social activities were mainly concen-
trated between 8:00 and 10:00 in the morning and between 14:00 and 18:00 in the afternoon,
with 16:00–18:00 being a particularly active period (Figure 6). Morning activities were
mainly walking or jogging and sitting and chatting, while afternoon activities included
more chatting, picking up or caring for children, chess or card games, and walking or
jogging. The temporal distribution indicates that older adults’ community social activities
are highly related to the rhythm of everyday life, including morning activities as well as
afternoon childcare, rest, and neighborhood interaction.

Figure 6. Temporal distribution of daily social activities among older adults.

In terms of spatial distribution, social activities were mainly concentrated in chil-
dren’s play plazas, integrated central plazas, and community green spaces (Figure 7).
Children’s play plazas serve not only children’s play but also become important nodes
for intergenerational interaction and neighborhood communication because many older
adults care for grandchildren. Integrated central plazas can accommodate multiple ac-
tivities such as chatting, chess and card games, and exercise. Green spaces, because of
their relatively comfortable environments, are more suitable for walking, viewing, and
low-intensity communication.

4.1.3. Community Public Space Evaluation and Social Health Differences

Regarding community public space environment evaluation, respondents’ overall
satisfaction was relatively high. Better-rated items mainly included basic conditions such
as entrance passage, road flatness, lighting, and signage. Lower-rated items were con-
centrated in spatial elements directly related to staying, activity, and interaction, such
as rest facilities, small fitness plazas, and integrated central plazas. Specifically, Section
A had more prominent problems in rest facilities, fitness equipment maintenance, and
barrier-free connections. The integrated central plazas in Sections B and C still had defi-
ciencies in maintenance management, facility richness, and seating configuration. Sections
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D and E showed mixed use of fitness spaces and children’s play spaces, with activity areas
being compressed.

Figure 7. Spatial distribution of daily social activities among older adults.

The descriptive results for social health show that respondents’ self-rated social health
was generally at a good level, but differences remained across sections (Table 8). This
suggests that older adults’ social health may be related to the public space environment
and social opportunities in their section. Section E had the highest mean social health score,
at 8.18; Section A had the lowest, at 7.29; and Sections B, C, and D scored 7.87, 7.73, and
7.63, respectively. In terms of dispersion in self-rated social health, Sections A and B were
relatively high, indicating more obvious internal differences in older adults’ social health
evaluations in these two sections. Sections with weaker spatial conditions or insufficient
facility maintenance may be more likely to show lower social health scores or greater
individual variation.

Table 8. Self-reported social health of older adults.

Indicator Area A Area B Area C Area D Area E Mean Variance

Self-rated social health 7.29 7.87 7.73 7.63 8.18 7.71 1.41
SD 1.61 1.56 1.23 1.29 0.98 —— ——

Note: Full score is 10.

4.2. Reliability, Validity, and Environmental Factor Extraction

On the basis of the descriptive analysis, this section tests the measurement quality and
latent structure of the community public space environment evaluation items. The first part
of the questionnaire mainly records older adults’ social activity frequency in community
public spaces, with the design referring to relevant items from the China Health and
Retirement Longitudinal Study 2018 (CHARLS 2018) [43]. The third part, measuring social
health, refers to an existing mature scale. The second part, ‘community public space
environment evaluation’, is an environmental perception scale developed from literature
review, theoretical framework construction, and analysis of the spatial characteristics of
the case community. This study first included A1–A9, B1–B11, and C1–C13 in Harman’s
single-factor test and a common latent factor check to examine whether the data, as cross-
sectional data, involved common method bias. It then focused on reliability, validity, and
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environmental factor extraction for items B1–B11 in the second part, providing a basis for
latent variable construction in the subsequent structural equation model.

4.2.1. Common Method Bias Test

Because the data on the community public space environment, social activities, and
social health were collected from questionnaire surveys at the same time point, common
method bias may exist. To assess this issue, this study first used Harman’s single-factor
test as a preliminary diagnostic. Specifically, the social activity frequency items A1–A9,
community public space environment evaluation items B1–B11, and social health items
C1–C13, for a total of 33 main measurement items, were included in unrotated factor
analysis. The results showed a KMO value of 0.905 and a significant Bartlett’s test of
sphericity (χ2 = 4021.126, df = 528, p < 0.001), indicating that the item correlation matrix
was suitable for factor analysis. The unrotated factor analysis extracted seven factors with
eigenvalues greater than 1, with cumulative explained variance of 65.740%. The first factor
explained 34.482% of the variance, indicating that the item responses did not show an
obvious single-factor structure.

However, Harman’s single-factor test was used only as a preliminary diagnostic and
was not treated as sufficient evidence to rule out common method variance. Therefore, this
study further conducted a common latent factor check using the same 33 items. Adding a
common method factor did not significantly improve model fit compared with the baseline
measurement model (∆χ2(1) = 2.243, p = 0.134), and RMSEA remained almost unchanged
(0.07050 vs. 0.07049). The average standardized loading of the common method factor was
0.210, corresponding to an average item-level variance share of approximately 5.5%. These
results suggest that a general common method factor did not dominate the measurement
structure. Nevertheless, because both Harman’s single-factor test and the common latent
factor check are post hoc diagnostics, common method variance cannot be completely
ruled out.

4.2.2. Reliability and Validity

The community public space environment evaluation contained 11 items involving
residential building entrances, community entrances, road traffic spaces, fitness areas,
children’s activity areas, integrated central plazas, community green spaces, rest facilities,
signage facilities, lighting facilities, and other basic service facilities. This study used
Cronbach’s alpha coefficient to test the internal consistency of the scale, and used the KMO
test and Bartlett’s test of sphericity to determine whether the item correlation matrix was
suitable for factor analysis.

As shown in Table 9, the overall Cronbach’s alpha coefficient for B1–B11 was 0.816,
indicating that the community public space environment evaluation items had good in-
ternal consistency. The KMO value was 0.816, and Bartlett’s test of sphericity produced
an approximate χ2 of 823.903 with 55 degrees of freedom and p < 0.001, indicating strong
correlations among the 11 items and suitability for factor extraction based on principal
component analysis.

Table 9. Reliability and Factor Analysis Suitability for Community Public Space Items.

Measurement Test Item Result Assessment

Reliability Overall Cronbach’s α for B1–B11 0.816 Good internal consistency

Validity
KMO 0.816 Suitable for factor analysis

Bartlett’s approx. χ2 823.903 p < 0.001
df 55 –

Sig. <0.001 Sphericity test passed
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4.2.3. Environmental Factor Extraction

After the reliability and factor analysis suitability tests were passed, this study fur-
ther used factor extraction based on principal component analysis to identify the latent
environmental dimensions behind the community public space environment evaluation
items. The purpose of factor extraction was not to regenerate theoretical hypotheses, but
to examine respondents’ actual perceived structure of public space environmental ele-
ments based on the existing theoretical classification and item design, and to summarize
multiple related observed items into several environmental factors with statistical and
explanatory meaning.

This study used principal component analysis to extract public space environmental
factors and applied Kaiser-normalized varimax orthogonal rotation. According to the
criterion of eigenvalues greater than 1, three common factors were extracted. The initial
eigenvalues of the first three factors were 3.968, 1.824, and 1.409, respectively, and their
cumulative variance explained was 65.463% (Table 10). This indicates that the three latent
environmental factors retained the main information in the original 11 items relatively well,
and that the community public space environment evaluation scale had a relatively clear
latent structure.

Table 10. Total variance explained for community public space environmental factors.

Factor Initial
Eigenvalue

Variance
Explained (%)

Cumulative Variance
Explained (%)

Variance Explained
After Rotation (%)

F1 3.968 36.071 36.071 23.441
F2 1.824 16.584 52.654 22.645
F3 1.409 12.809 65.463 19.377

The rotated factor loadings show that B1–B3 mainly converged on the first type of
environmental factor, reflecting the support provided by residential building entrances,
community entrances, and road traffic spaces for older adults’ arrival, passage, and contin-
uous movement. This factor was named traffic convenience (F1). B4–B7 mainly converged
on the second type of environmental factor, reflecting environmental perceptions of fitness
areas, children’s activity areas, central plazas, and green spaces in terms of comfort, safety,
and activity experience. This factor was named environmental comfort and safety (F2).
B8–B11 mainly converged on the third type of environmental factor, reflecting the support
provided by rest, signage, lighting, and basic service facilities for staying, orientation, night-
time travel, and safety assurance. This factor was named service facility supportiveness
(F3). The rotated loadings of all items on their respective factors were higher than 0.50,
indicating relatively clear item assignment.

After clarifying the factor assignment of the items, this study further tested the reliabil-
ity of the items within each factor. As shown in Table 11, the Cronbach’s alpha coefficients
of all factors were higher than 0.70, indicating that the three environmental dimensions
formed through principal component factor extraction had acceptable internal consistency.

Overall, the community public space environment evaluation items had good internal
consistency and were suitable for factor extraction based on principal component analysis.
The three environmental factors extracted were generally consistent with the theoretical
classification of public space environmental elements in the theoretical section, and also
show that older respondents’ perceptions of multiple specific spatial items further converge
into three higher-level environmental dimensions: traffic convenience, environmental
comfort and safety, and service facility supportiveness. The subsequent structural equation
model uses these three environmental factors as latent dimensions of the community public
space environment to further test the path mechanism through which they are associated
with older adults’ social health via social activities.
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Table 11. Factor loadings and item assignment for community public space environmental factors.

Environmental
Factor Item Measurement Content Rotated Factor

Loading Cronbach’s α

Traffic Convenience
(F1)

B1 Accessibility and barrier-free design of residential
building entrances 0.832

0.779B2 Convenience and location of community entrances 0.860
B3 Connectivity and smoothness of internal road spaces 0.697

Environmental
Comfort and Safety

(F2)

B4 Comfort and safety of fitness areas 0.772

0.792B5 Comfort and safety of children’s activity areas 0.820
B6 Comfort and safety of the central plaza 0.725
B7 Comfort and safety of community green spaces 0.762

Service Facility
Supportiveness (F3)

B8 Availability and distribution of resting facilities 0.738

0.798B9 Clarity of signage and safety reminders 0.826
B10 Lighting facilities and nighttime safety 0.755
B11 Basic service facilities and emergency support 0.776

4.3. Measurement Model and Overall Model Fit

After extracting three latent factors of the community public space environment
through principal component analysis, this study further used confirmatory factor analysis
to test the reliability and convergent validity of the measurement model. This part mainly
examined whether the observed items could effectively represent their corresponding latent
variables and whether the overall structural equation model fit the sample data well.

4.3.1. Confirmatory Factor Analysis, Convergent Validity, and Discriminant Validity

Using AMOS 26.0, this study tested the structural equation model with the sample
data. The confirmatory factor analysis results (Table 12) show that the standardized factor
loadings of all observed items for the community public space environment were higher
than 0.60, indicating that the observed variables had acceptable explanatory capacity for
their respective latent variables. To further test the convergent validity of the measurement
model, this study recalculated composite reliability (CR) and average variance extracted
(AVE) based on the standardized factor loadings output by AMOS. Discriminant validity
was then assessed using the Fornell–Larcker criterion. In Table 13, the diagonal values are
the square roots of AVE, and the off-diagonal values are inter-factor correlations based on
composite scores of B1–B11.

Table 12. Confirmatory factor analysis and convergent validity of environmental factors.

Latent Variable Item Standardized Loading CR AVE Assessment

Traffic Convenience
B1 0.768

0.784 0.549 AcceptableB2 0.786
B3 0.662

Environmental
Comfort and Safety

B4 0.715

0.796 0.495
Basically

acceptable; AVE
is close to 0.50

B5 0.769
B6 0.662
B7 0.662

Service Facility
Supportiveness

B8 0.648

0.811 0.519 AcceptableB9 0.817
B10 0.714
B11 0.693

Note: CR and AVE were recalculated based on the standardized factor loadings from AMOS.

The recalculated results show that the CR values for traffic convenience, environmen-
tal comfort and safety, and service facility supportiveness were 0.784, 0.796, and 0.811,
respectively, all higher than the recommended threshold of 0.70. The AVE values were
0.549, 0.495, and 0.519, respectively. Although the AVE for environmental comfort and
safety was slightly below 0.50, it was very close to the threshold and its CR exceeded 0.70;
therefore, the convergent validity of this dimension can be considered basically acceptable.

https://doi.org/10.3390/su18147336

https://doi.org/10.3390/su18147336


Sustainability 2026, 18, 7336 30 of 47

For discriminant validity, the square roots of AVE for traffic convenience, environmental
comfort and safety, and service facility supportiveness were 0.741, 0.703, and 0.721, re-
spectively, all higher than their corresponding inter-factor correlations, which ranged from
0.283 to 0.397. Overall, the community public space environment measurement model had
acceptable composite reliability, convergent validity, and discriminant validity.

Table 13. Fornell–Larcker discriminant validity assessment of environmental factors.

Construct Traffic Convenience Environmental
Comfort and Safety

Service Facility
Supportiveness

Traffic Convenience 0.741 0.312 0.397

Environmental
Comfort and Safety 0.312 0.703 0.283

Service Facility
Supportiveness 0.397 0.283 0.721

Note: Diagonal values are the square roots of AVE; off-diagonal values are inter-factor correlations based on
composite scores of B1–B11.

4.3.2. Overall Model Fit

On the basis of the measurement model test, this study further used multiple fit indices
to evaluate the match between the overall structural equation model and the sample data.
The selected fit indices included the χ2 value, degrees of freedom, χ2/df, RMSEA, GFI,
AGFI, IFI, NFI, and CFI.

As shown in Table 14, the model χ2 value was 102.951 with 76 degrees of freedom,
and χ2/df was 1.355, below the commonly used criterion of 3.00. RMSEA was 0.041, below
0.05, indicating good approximate fit. GFI, AGFI, IFI, NFI, and CFI were 0.937, 0.901, 0.979,
0.924, and 0.978, respectively, all meeting or exceeding the commonly used criterion of
0.90. These results indicate that the measurement model and the overall structural model
constructed in this study had good fit and could be used for subsequent structural path
and mediation effect analyses.

Table 14. Overall model fit indices.

Fit Index Recommended Criterion Model Value Assessment

χ2 - 102.951 -
df - 76 -

χ2/df <3.00 1.355 Good
RMSEA <0.05 0.041 Good

GFI >0.90 0.937 Good
AGFI >0.90 0.901 Good

IFI >0.90 0.979 Good
NFI >0.90 0.924 Acceptable
CFI >0.90 0.978 Good

4.4. Path Results of the AMOS Latent-Variable Model

After the measurement model and overall model fit reached acceptable levels, this
study further used the AMOS latent-variable structural equation model to test the structural
paths among the community public space environment (X), older adults’ social activities
(M), and older adults’ social health (Y). The model simultaneously included three environ-
mental latent variables—traffic convenience, environmental comfort and safety, and service
facility supportiveness—three mediating variables—passive, brief, and sustained social
interaction—and the social health outcome variable.

To make the logic of mediation effect judgment clearer, the total effect of the community
public space environment on older adults’ social health was first tested without including
social activities, followed by the structural paths of the AMOS latent-variable main model
after the three types of social activities were included.
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4.4.1. Baseline Model: Total Effects of the Community Public Space Environment on Older
Adults’ Social Health

Before testing the mediation effects, it was necessary to determine whether an overall
association existed between the community public space environment and older adults’
social health. A baseline model without social activity variables was first constructed, in
which the three environmental dimensions—traffic convenience, environmental comfort
and safety, and service facility supportiveness—simultaneously predicted older adults’
social health. This step corresponded to the total effect test in mediation analysis (Table 15)
and addressed the preliminary question of whether the spatial environment was overall
associated with social health.

Table 15. Total effects of the community public space environment on older adults’ social health in
the baseline model.

Path Standardized
Total Effect β

Bootstrap
SE 95% CI Bootstrap p Significance

Traffic Convenience → Social Health 0.173 0.064 [0.051, 0.303] 0.004 **
Environmental Comfort and Safety → Social Health 0.299 0.054 [0.191, 0.401] <0.001 ***

Service Facility Supportiveness → Social Health 0.259 0.076 [0.100, 0.395] 0.002 **

Note: N = 217, R2 = 0.298; ** p < 0.01, *** p < 0.001.

Without passive, brief, and sustained social interaction included, all three environmen-
tal dimensions showed significant positive total effects on older adults’ social health. Envi-
ronmental comfort and safety had the largest total effect (β = 0.299, 95% CI [0.191, 0.401],
p < 0.001), followed by service facility supportiveness (β = 0.259, 95% CI [0.100, 0.395],
p = 0.002). Traffic convenience also reached significance (β = 0.173, 95% CI [0.051, 0.303],
p = 0.004). This indicates a significant overall association between the community public
space environment and older adults’ social health, providing a basis for further testing the
mediation mechanism of social activities.

4.4.2. Measurement Path Results of the AMOS Latent-Variable Main Model

After confirming that the community public space environment had significant total
effects on older adults’ social health, passive, brief, and sustained social interaction were
further included in the model to test whether the spatial environment was associated social
health through social activities. The structural path estimates of the AMOS latent-variable
main model are shown in Table 16, and the path relationships are shown in Figure 8. In the
table, β denotes standardized path coefficients, while S.E., C.R., and p values come from
the AMOS regression weights test. To facilitate correspondence with the path diagram,
the significance column uses asterisks, where *** denotes p < 0.001, ** denotes p < 0.01,
* denotes p < 0.05, and N.S. denotes a non-significant path.

Table 16. Path results of the AMOS latent-variable model.

Path β S.E. C.R. p Assessment

Traffic Convenience → Passive Social Interaction 0.278 0.332 3.638 <0.001 ***
Traffic Convenience → Brief Social Interaction 0.286 0.285 3.641 <0.001 ***

Traffic Convenience → Sustained Social Interaction 0.098 0.220 1.241 0.215 N.S.

Environmental Comfort and Safety → Passive Social Interaction −0.048 0.219 −0.741 0.459 N.S.
Environmental Comfort and Safety → Brief Social Interaction 0.454 0.214 5.930 <0.001 ***

Environmental Comfort and Safety → Sustained Social Interaction 0.368 0.164 4.832 <0.001 ***

Service Facility Supportiveness → Passive Social Interaction 0.557 0.323 6.812 <0.001 ***
Service Facility Supportiveness → Brief Social Interaction 0.115 0.240 1.576 0.115 N.S.

Service Facility Supportiveness → Sustained Social Interaction 0.320 0.201 4.042 <0.001 ***
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Table 16. Cont.

Path β S.E. C.R. p Assessment

Passive Social Interaction → Social Health 0.205 0.815 2.729 0.006 **
Brief Social Interaction → Social Health 0.367 0.919 5.205 <0.001 ***

Sustained Social Interaction → Social Health 0.264 1.094 4.084 <0.001 ***

Traffic Convenience → Social Health −0.030 3.610 −0.391 0.696 N.S.
Environmental Comfort and Safety → Social Health 0.068 2.870 0.863 0.388 N.S.

Service Facility Supportiveness → Social Health 0.051 3.736 0.581 0.561 N.S.

Note: β denotes standardized path coefficients; S.E., C.R., and p values come from the AMOS regression weights
test; C.R. denotes the critical ratio; ** p < 0.01, *** p < 0.001; N.S. denotes non-significance.

Figure 8. Path diagram of the AMOS latent-variable main model.

Overall, all three types of social activities had significant positive effects on social
health, whereas the direct paths from the three environmental dimensions to social health
did not reach significance. This indicates that the association between community public
space environments and older adults’ social health is not mainly reflected in residual direct
paths after social activities are included, but is more likely to operate through older adults’
everyday social activity opportunities in public spaces.

4.4.3. Effects of Community Public Space Environmental Dimensions on Social Activities

Traffic convenience had significant positive effects on both passive and brief social in-
teraction, with standardized path coefficients of 0.278 and 0.286, respectively, both reaching
p < 0.001; however, its effect on sustained social interaction was not significant (β = 0.098,
p = 0.215). This indicates that entrance passage, road connectivity, and spatial accessibility
more directly reduce the behavioral costs of going out, passing through, observing public
life, and engaging in short-term activities, and therefore are more readily transformed
into low-threshold or brief social activities such as onlooking, walking, and equipment-
based exercise.

Environmental comfort and safety had significant positive effects on both brief and
sustained social interaction, with path coefficients of 0.454 and 0.368, respectively, both
reaching p < 0.001; however, its effect on passive social interaction was not significant
(β = −0.048, p = 0.459). This result suggests that comfortable, safe, and well-maintained
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activity spaces are more able to support older adults’ active participation in walking,
exercise, chatting, chess and card games, and square dancing, and to extend their staying
and interaction time. By contrast, simple onlooking or being present is not the main
behavioral channel through which comfortable and safe environments operate.

Service facility supportiveness had significant positive effects on passive and sustained
social interaction, with path coefficients of 0.557 and 0.320, respectively, both reaching
p < 0.001. However, the path to brief social interaction was weaker and did not reach sig-
nificance (β = 0.115, p = 0.115). This shows that seating, lighting, signage, and basic service
facilities more clearly support behaviors such as staying, onlooking, waiting, chatting, and
sustained participation, whereas their independent effect on short-term activities such as
walking, jogging, and equipment-based exercise is relatively limited.

4.4.4. Effects of Social Activities on Older Adults’ Social Health

All three types of social activities had significant positive effects on social health. Brief
social interaction had the strongest effect on social health (β = 0.367, p < 0.001), followed
by sustained social interaction (β = 0.264, p < 0.001), while passive social interaction also
reached significance (β = 0.205, p = 0.006). This indicates that older adults’ social health
benefits do not come only from activities of longer duration or higher levels of organization,
but also from everyday weak-interaction processes such as walking, equipment-based
exercise, onlooking, and standing observation.

In terms of behavioral mechanisms, brief social interaction combines spatial movement,
physical activity, and incidental communication. It not only increases the frequency with
which older adults enter public spaces, but also creates opportunities for greetings, short
conversations, and encounters with acquaintances. Sustained social interaction maintains
more stable social connections through longer shared activities. Passive social interaction,
although low in interaction intensity, allows older adults to maintain awareness of and
presence in community life. Thus, the three types of social activities together constitute an
important behavioral foundation through which community public spaces are associated
with social health.

4.4.5. Direct Effects of Community Public Space Environmental Dimensions on Older
Adults’ Social Health

After the three types of social activities were included simultaneously, the direct paths
from traffic convenience, environmental comfort and safety, and service facility supportive-
ness to social health did not reach significance. Specifically, the direct path coefficient from
traffic convenience to social health was −0.030 (p = 0.696), that from environmental comfort
and safety was 0.068 (p = 0.388), and that from service facility supportiveness was 0.051
(p = 0.561). All three direct paths were non-significant, indicating that after controlling
for social activities, the residual direct association between the community public space
environment and social health was weak.

4.5. Bootstrap Mediation Effects in the AMOS Latent-Variable Model

In the previous section, the AMOS latent-variable main model was first used to test
the significance of each structural path, including the effects of environmental dimensions
on social activities, the effects of social activities on social health, and the direct paths from
environmental dimensions to social health. These results reflect the statistical associations
of each single path in the model. On this basis, the Bootstrap mediation test examines
whether specific indirect paths consisting of ‘environmental dimension → social activity
→ social health’ are significant, that is, whether social activities mediate the relationship
between the community public space environment and older adults’ social health.
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4.5.1. AMOS Bootstrap Results for Specific Indirect Effects

Based on the AMOS latent-variable main model, 5000 Bootstrap resamples were used,
and 95% Bootstrap confidence intervals were calculated for indirect effects. Whether the
95% confidence interval included 0 was used as the criterion for judging the significance of
mediation effects. The results are shown in Table 17.

Table 17. Bootstrap mediation test results of the AMOS latent-variable model.

Mediating Path IE Bootstrap SE 95% CI p Assessment

Traffic Convenience → Passive Social
Interaction → Social Health 2.700 1.376 [0.610, 6.099] 0.011 *

Traffic Convenience → Brief Social Interaction
→ Social Health 4.893 1.783 [2.154, 9.555] 0.001 **

Traffic Convenience → Sustained Social
Interaction → Social Health 1.082 1.430 [−1.442, 4.328] 0.294 N.S.

Environmental Comfort and Safety → Passive
Social Interaction → Social Health −0.393 0.691 [−2.372, 0.622] 0.407 N.S.

Environmental Comfort and Safety → Brief
Social Interaction → Social Health 6.126 1.625 [3.457, 9.836] <0.001 ***

Environmental Comfort and Safety →
Sustained Social Interaction → Social Health 3.637 1.281 [1.584, 6.698] <0.001 ***

Service Facility Supportiveness → Passive
Social Interaction → Social Health 5.350 2.444 [1.436, 10.914] 0.006 **

Service Facility Supportiveness → Brief Social
Interaction → Social Health 1.832 1.439 [−0.455, 5.461] 0.112 N.S.

Service Facility Supportiveness → Sustained
Social Interaction → Social Health 4.048 2.002 [1.152, 8.565] 0.001 **

Note: IE denotes the AMOS Bootstrap unstandardized indirect effect; 95% CI denotes the Bootstrap confidence
interval for the unstandardized indirect effect. When the confidence interval does not include 0, the mediating
path is considered significant; * p < 0.05, ** p < 0.01, *** p < 0.001; N.S. denotes non-significance.

The results show that six of the nine specific indirect paths reached significance. Traffic
convenience had significant indirect effects on social health through passive and brief
social interaction, with neither 95% confidence interval including 0. However, the indirect
effect of traffic convenience through sustained social interaction was not significant. This
indicates that traffic convenience primarily is mainly linked to low-threshold or brief
contact activities such as onlooking, walking, and equipment-based exercise by reducing
the behavioral costs of older adults’ going out, passing through, observing public life, and
engaging in short-term activities and thereby associated with social health.

Environmental comfort and safety had significant indirect effects on social health
through brief and sustained social interaction, whereas the indirect effect through passive
social interaction was not significant. This indicates that comfortable, safe, and well-
maintained activity spaces are more conducive to supporting older adults’ active entry
into public spaces and participation in activities with a certain duration, such as walking,
exercise, chatting, chess and card games, and square dancing, rather than operating mainly
through simple onlooking or social presence.

Service facility supportiveness had significant indirect effects on social health through
passive and sustained social interaction, while the indirect effect through brief social
interaction did not reach significance. This result indicates that seating, lighting, signage,
and basic service facilities more clearly support activities such as staying, onlooking,
waiting, chatting, and sustained participation, creating opportunities for weak interaction
and longer social contact for older adults. By contrast, their indirect effect on short-term
activities such as walking, jogging, and equipment-based exercise was not stable in the
AMOS latent-variable main model.
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4.5.2. Hypothesis Testing Based on the AMOS Mediation Model

Taken together, Tables 14–16 show that all three environmental dimensions had sig-
nificant total effects on social health before social activities were included. After passive,
brief, and sustained social interaction were included, the direct paths from the three en-
vironmental dimensions to social health became non-significant, while multiple indirect
paths through social activities reached significance. Therefore, the AMOS latent-variable
model supports the mediating role of social activities between the community public space
environment and older adults’ social health and, overall, supports a full mediation pattern
in this case study. This result supports H1.

At the same time, the significant mediating paths differed across environmental di-
mensions. Traffic convenience was mainly associated with social health through passive
and brief social interaction; environmental comfort and safety were mainly associated with
social health through brief and sustained social interaction; and service facility support-
iveness was mainly associated with social health through passive and sustained social
interaction. Because not all ‘environmental dimension-social activity-social health’ paths
reached significance, the AMOS latent-variable model shows that different types of social
activities do form differentiated mediating pathways. Thus, H2 is partially supported.

4.6. Robustness Check Using the Standardized Composite-Variable Bootstrap Model

Section 4.5 showed that AMOS Bootstrap supports the mediation paths in the AMOS
latent-variable main model. However, because the mediation effects in that model are
unstandardized indirect effects output by the latent-variable model, they can be used
to judge whether specific mediating paths are significant but are not suitable for direct
comparison with standardized path coefficients or effect values of variables on different
scales. To further test the robustness of the conclusions and compare the relative strength
of different indirect paths, this study additionally constructed a standardized composite-
variable Bootstrap model. In this model, B1–B3 were combined into traffic convenience,
B4–B7 into environmental comfort and safety, B8–B11 into service facility supportiveness,
A9 was used as passive social interaction, A2 and A4 were combined into brief social
interaction, A1, A3, A5, A6, A7, and A8 were combined into sustained social interaction,
and the social health score was used as the outcome variable.

4.6.1. Standardized Bootstrap Results for Specific Indirect Paths

In the calculation, the independent variables, mediating variables, and dependent
variable were re-standardized as z-scores after each Bootstrap resampling. The a path
from environmental dimension to social activity, the b path from social activity to social
health, and the direct effect c’ after mediators were included were then estimated. The
specific indirect effect was calculated as a × b, and the total indirect effect was the sum of
the indirect effects through the three types of social activities. The number of Bootstrap
resamples was 5000. The 95% confidence intervals were calculated using the percentile
method, and p values were approximate two-sided p values based on the sign proportion
of the Bootstrap distribution. Because effect values, SEs, and CIs were all calculated on the
same standardized scale, the values in Table 18 can be used to compare path strength.

Among the nine specific indirect paths, all except ‘environmental comfort and safety →
passive social interaction → social health’ had standardized Bootstrap confidence intervals
that did not include 0. Among them, the indirect effect of environmental comfort and safety
through brief social interaction was the largest (IE = 0.150, 95% CI [0.093, 0.212], p < 0.001),
followed by the indirect effect of service facility supportiveness through passive social
interaction (IE = 0.105, 95% CI [0.053, 0.164], p < 0.001), and the indirect effect of traffic
convenience through brief social interaction was also relatively clear (IE = 0.102, 95% CI
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[0.050, 0.162], p < 0.001). These results indicate that brief and passive social interaction are
important behavioral channels connecting the community public space environment and
older adults’ social health.

Table 18. Standardized composite-variable Bootstrap mediation effects.

Mediating Path a-Path β b-Path β Standardized IE 95% CI p Assessment

Traffic Convenience → Passive
Social Interaction → Social Health 0.280 0.211 0.059 [0.025, 0.104] <0.001 Stable
Traffic Convenience → Brief Social

Interaction → Social Health 0.274 0.371 0.102 [0.050, 0.162] <0.001 Stable
Traffic Convenience → Sustained
Social Interaction → Social Health 0.129 0.271 0.035 [0.001, 0.075] 0.044 Model-sensitive

Environmental Comfort and
Safety → Passive Social

Interaction → Social Health
−0.019 0.211 −0.004 [−0.032, 0.020] 0.730 N.S.

Environmental Comfort and
Safety → Brief Social Interaction

→ Social Health
0.405 0.371 0.150 [0.093, 0.212] <0.001 Stable

Environmental Comfort and
Safety → Sustained Social

Interaction → Social Health
0.341 0.271 0.092 [0.047, 0.146] <0.001 Stable

Service Facility Supportiveness →
Passive Social Interaction →

Social Health
0.497 0.211 0.105 [0.053, 0.164] <0.001 Stable

Service Facility Supportiveness →
Brief Social Interaction → Social

Health
0.139 0.371 0.052 [0.004, 0.102] 0.034 Model-sensitive

Service Facility Supportiveness →
Sustained Social Interaction →

Social Health
0.271 0.271 0.074 [0.035, 0.121] <0.001 Stable

Note: The a-path β is the standardized regression coefficient from environmental dimension to social activity, and the
b-path β is the standardized regression coefficient from social activity to social health. IE, SE, 95% percentile CI, and
p values come from the 5000-resample Bootstrap verification model. A CI excluding 0 is judged significant in the
composite-variable model. The Assessment column indicates cross-model interpretation rather than only p-value
categories. “Stable” denotes paths supported by both the AMOS latent-variable main model and the composite-
variable Bootstrap model. “Model-sensitive” denotes paths that reached p < 0.05 in the composite-variable model
but had CI lower bounds very close to 0 and were not supported in the AMOS main model; therefore, they are
interpreted cautiously as weak and model-sensitive supplementary findings. N.S. denotes non-significance.

It should be noted that although the indirect effect of traffic convenience through
sustained social interaction (IE = 0.035, 95% CI [0.001, 0.075], p = 0.044) and the indirect
effect of service facility supportiveness through brief social interaction (IE = 0.052, 95% CI
[0.004, 0.102], p = 0.034) reached significance in the composite-variable Bootstrap model,
their lower confidence interval bounds were very close to 0 and these paths were not
supported in the AMOS latent-variable main model. Therefore, they are treated as weak
and model-sensitive supplementary findings rather than stable core mediating pathways.

4.6.2. Decomposition of Total Indirect, Direct, and Total Effects

From the perspective of the environmental dimensions identified by principal com-
ponent factor extraction, the decomposition of total effects shows that the standardized
total indirect effects of all three environmental dimensions reached significance, and the
direct effects after the three types of social activities were included were all non-significant
(Table 19). The total indirect effect of traffic convenience was 0.196, with a direct effect
of −0.023; the total indirect effect of environmental comfort and safety was 0.239, with a
direct effect of 0.060; and the total indirect effect of service facility supportiveness was 0.230,
with a direct effect of 0.029. This result is consistent with the AMOS latent-variable model
judgments in Sections 4.4 and 4.5, namely, that the association between the community
public space environment and older adults’ social health is mainly realized through social
activities and, overall, supports a full mediation pattern in this case study.
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Table 19. Decomposition of standardized total, direct, and indirect effects.

Environmental
Dimension Total Indirect Effect Direct Effect Total Effect Mediation Assessment

Traffic Convenience 0.196
[0.124, 0.276], p < 0.001

−0.023
[−0.132, 0.094], p = 0.717

0.173
[0.051, 0.303], p = 0.004 Full mediation

Environmental
Comfort and Safety

0.239
[0.156, 0.328], p < 0.001

0.060
[−0.057, 0.178], p = 0.331

0.299
[0.191, 0.401], p < 0.001 Full mediation

Service Facility
Supportiveness

0.230
[0.150, 0.320], p < 0.001

0.029
[−0.130, 0.166], p = 0.749

0.259
[0.100, 0.395], p = 0.002 Full mediation

Note: The total indirect effects of all three environmental dimensions are significant, while the direct effects are
non-significant, indicating that the composite-variable Bootstrap model also supports a full mediation pattern
through social activities.

Combining the results in Tables 18 and 19, the stable and model-sensitive paths are
integrated in Figure 9. The figure shows that traffic convenience is more prominently
connected to passive and brief social interaction, indicating that accessibility, circulation
continuity, and entrance convenience mainly influence social health by increasing older
adults’ everyday opportunities for passing through, onlooking, walking, and brief en-
counters. Environmental comfort and safety mainly operate through brief and sustained
social interaction, indicating that safe, comfortable, and well-maintained spaces are more
likely to support active activities and longer stays. Service facility supportiveness has more
stable effects on passive and sustained social interaction, indicating that facilities such as
seating, lighting, and signage directly support staying, onlooking, waiting, chatting, and
sustained participation.

Figure 9. Mediation path diagram of the standardized composite-variable Bootstrap model.
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4.7. Cross-Model Comparison of Mediation Mechanisms
4.7.1. Cross-Model Consistency and Robustness

A synthesis of the AMOS latent-variable model and the standardized composite-
variable Bootstrap verification results (Table 20) shows that H1 is supported: older adults’
social activities mediate the relationship between the community public space environment
and social health. Specifically, after passive, brief, and sustained social interaction were
included, the direct effect of the community public space environment on social health
was no longer significant, whereas multiple indirect paths through social activities reached
significance. Because the data in this study come from a cross-sectional questionnaire
survey, these results should not be interpreted as strict causal relationships, but rather as a
full statistical mediation pattern in which the community public space environment and
older adults’ social health are linked through social activities.

Table 20. Cross-model comparison of mediation mechanisms.

Comparison Dimension AMOS Latent-Variable
Main Model

Standardized
Composite-Variable Model Interpretation

Overall mediation
judgment

Significant total effects,
non-significant direct effects, and

six significant specific
indirect paths

All total indirect effects
significant and all direct effects

non-significant

Both models consistently
support the full mediation
pattern of social activities,

providing the main evidence
for H1

Stable core paths

Traffic Convenience through
Passive and Brief Social

Interaction; Environmental
Comfort and Safety through Brief
and Sustained Social Interaction;
Service Facility Supportiveness
through Passive and Sustained

Social Interaction

The six paths above all reach
significance and have
consistent directions

Reported as the main
conclusion, indicating
differentiated social
mechanisms across

environmental dimensions

Model-sensitive paths

Traffic Convenience through
Sustained Social Interaction and
Service Facility Supportiveness
through Brief Social Interaction

are not significant

The two paths reached p < 0.05
in the composite-variable
model, but their CI lower

bounds were very close to 0 and
they were not supported in the

AMOS main model.

Interpreted as model-sensitive
supplementary findings rather

than stable core paths.

Scale and estimation
differences

Reports unstandardized
Bootstrap indirect effects, suitable

for judging significance within
the AMOS model

Reports standardized effects,
SEs, and CIs, suitable for

comparing relative
path strength

The two types of values
cannot be directly compared
in magnitude and should be
interpreted according to their
respective statistical meanings

H2 is partially supported. Different types of social activities indeed form differ-
entiated mediating pathways between different environmental dimensions and social
health, but not all ‘environmental dimension-social activity-social health’ paths are sig-
nificant. Specifically, the AMOS latent-variable model supports six relatively stable core
paths: traffic convenience is mainly associated with social health through passive and
brief social interaction; environmental comfort and safety are mainly associated with social
health through brief and sustained social interaction; and service facility supportiveness
is mainly associated with social health through passive and sustained social interaction.
The two model-sensitive paths appearing only in the standardized composite-variable
model suggest that traffic convenience through sustained social interaction and service
facility supportiveness through brief social interaction may have weak indirect effects.
However, these paths are not stable in the latent-variable SEM and therefore should not be
overinterpreted as core mechanisms.
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4.7.2. Cross-Model Differences and Model-Specific Interpretations

The differences between the two models are mainly concentrated in two model-
sensitive paths: traffic convenience → sustained social interaction → social health, and
service facility supportiveness → brief social interaction → social health. In the AMOS
latent-variable model, these two paths did not reach significance; in the standardized
composite-variable Bootstrap model, they reached p < 0.05, but their confidence inter-
val lower bounds were only 0.001 and 0.004, respectively. Therefore, they are treated as
model-sensitive supplementary findings rather than stable core mediating pathways. This
difference does not mean that the two models contradict each other; rather, it reflects the
influence of model specification on boundary paths. The AMOS latent-variable model
simultaneously estimates measurement loadings and handles measurement error, whereas
the composite-variable model is based on item means and OLS path estimation. The two
differ in variable construction, error treatment, estimation method, and Bootstrap standard-
ization procedure, and therefore may differ in judging the significance of weaker paths.

Based on this comparison, this study treats the AMOS latent-variable model as the
main model and the standardized composite-variable Bootstrap model as a robustness and
effect-strength check. The six paths supported by both models are taken as core conclu-
sions. The two model-sensitive paths identified only in the composite-variable model are
described as supplementary findings: they may indicate weak indirect effects, but they are
unstable in the latent-variable SEM and require cautious interpretation. This approach re-
tains information provided by the supplementary model while avoiding overinterpretation
of boundary-significant results as robust mechanisms.

Overall, the dual-model test strengthens the credibility of the research conclusions:
the community public space environment does not directly and automatically translate
into social health benefits for older adults, but is mainly associated with social health
through older adults’ social activities in public spaces. Traffic convenience provides the
basic condition of ‘being able to arrive and pass through’; environmental comfort and
safety enhance the spatial experience of ‘being willing to engage in activities and stay’;
and service facility supportiveness strengthens the facility conditions for ‘being able to
stay, orient oneself, and participate continuously’. These three dimensions are associated
with social health through different types of social activities, forming the main behavioral
pathways through which community public space environments are related to older adults’
social health.

5. Discussion
5.1. Social Activities as a Behavioral Pathway Linking Public Space Environments and
Social Health

The core finding of this study is that the relationship between the community public
space environment and older adults’ social health is mainly manifested through the be-
havioral process of social activities. In other words, public space does not operate directly
in a simple ‘physical environment-health outcome’ manner. Instead, it is associated with
older adults’ social support, social relationships, and community adaptation by influencing
whether they go out, arrive, stay, observe public life, communicate, and participate con-
tinuously in activities. This result indicates that in age-friendly and socially sustainable
community development, the health value of public spaces should not be evaluated only
in terms of facility provision, landscape quality, or circulation conditions, but should also
consider whether they can generate sustained opportunities for social contact.

This finding is consistent with basic arguments in environmental behavior studies
and public space research. High-quality public spaces can attract people to stay, but
whether staying further develops into social connection depends on whether the space
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provides conditions for approachability, staying, observation, conversation, and sustained
activity [19–21,49]. For older adults, social activities mean not only communicating with
others, but also maintaining daily rhythms, obtaining community information, perceiving
the presence of neighbors, and confirming their own social roles. Existing studies have
shown that social participation and social support are closely related to older adults’ mental
health, subjective well-being, and life satisfaction [50,51], and social relationships are even
associated with long-term health and mortality risk [52]. Therefore, treating social activities
as mediating variables helps explain how public space environments are related to older
adults’ social health through everyday behavioral processes.

It should be emphasized that the results support a full mediation pattern rather than a
simple spatial-deterministic relationship. After social activities were included, the residual
direct association between the community public space environment and social health was
no longer significant, indicating that the social health significance of public space environ-
ments is mainly reflected in their support for everyday social activities. Because this study
uses cross-sectional questionnaire data, this finding should be understood as a statistical
full mediation pattern rather than strict causal proof. Even so, it suggests that the social
health value of public space renewal may depend on whether spatial improvements are
translated into opportunities for older adults to go out, stay, communicate, and participate.

In addition, the concentrated sample design within a single large community helps
clarify the mechanism. Cross-community research can increase sample coverage, but
communities often differ simultaneously in income structure, housing type, property man-
agement, public services, and location, and these differences may jointly affect older adults’
social activities and social health together with public space environments. This study
is conducted within one large community. It does not attempt to claim that Chongwen
Jincheng represents all urban communities; instead, it uses public space differences among
sections within the community to examine the relationships among environmental percep-
tion, social activities, and social health under relatively consistent locational, governance,
and public service conditions. This design helps shift the research focus from ‘which
community is better’ to ‘how different spatial conditions within the same community are
associated with social health through everyday social activities’, thereby presenting the
environment-behavior-health mechanism more clearly.

5.2. Differentiated Mechanisms of Passive, Brief, and Sustained Social Interaction

This study further finds that different public space environmental dimensions cor-
respond to different social activity pathways, indicating that community public space
environments are not associated with social health in a single uniform manner. Traffic
convenience mainly operates through passive and brief social interaction, showing that
road passage, entrance accessibility, and spatial connectivity first affect whether older
adults can leave home, pass through public spaces, and generate incidental encounters,
opportunities for onlooking, and brief communication. For older adults with limited travel
radii, convenient traffic conditions are not only mobility support but also a low-threshold
foundation for social contact. The robustness model identifies a model-sensitive supple-
mentary path from traffic convenience through sustained social interaction, suggesting
that accessibility may also indirectly support some long-term activities. However, this
path is unstable in the AMOS latent-variable model and is therefore more appropriately
interpreted cautiously as a supplementary finding.

Environmental comfort and safety mainly operate through brief and sustained social
interaction, indicating that older adults’ willingness to stay, communicate, and engage in
shared activities in public spaces depends largely on whether the space is safe, comfortable,
clean, and provides a good staying experience. Comfortable, safe, legible, and attractive public
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spaces can reduce older adults’ concerns about falls, disturbance, crowding, or discomfort,
thereby increasing their likelihood of staying and participating in plazas, green spaces, and
activity areas. The high loading of children’s play plazas in this study also indicates that, in
the context of intergenerational care, children’s activity spaces may become important nodes
where older adults watch, accompany, converse, and form neighborhood connections.

Service facility supportiveness mainly operates through passive and sustained social
interaction, indicating that seating, lighting, signage, fitness equipment, and activity facili-
ties are not only functional supporting elements, but also affect older adults’ social presence
and sustained participation. Facilities such as seats, pergolas, and chess/card tables allow
older adults to ‘have a place to sit, a position from which to watch, and a space in which to
gather’, thereby supporting staying, onlooking, chatting, and stable interaction. Existing
research has also noted that benches have a porch-like meaning for older adults’ mobility
and well-being [37]. The present results further show that rest facilities are the most critical
indicator of service facility supportiveness. In the verification model, the path from service
facility supportiveness through brief social interaction appeared only as a model-sensitive
supplementary path in the verification model, indicating that facility conditions may also
support short-term activities such as walking, jogging, and equipment-based exercise to
some extent. However, this path did not reach significance in the AMOS model and should
still be cautiously interpreted as a secondary mechanism.

Accordingly, H2 is partially supported. Different types of social activities do form
differentiated mediating pathways, but not every environmental dimension is stably asso-
ciated with social health through every social activity type. This shows that community
public space renewal cannot simply expect ‘environmental improvement to naturally in-
crease social interaction’; rather, it needs to identify the specific social forms supported
by different environmental elements. For example, traffic convenience is more suitable
for supporting low-threshold outings, passing through, and brief contact; comfortable
and safe activity spaces are more suitable for supporting staying and shared activities;
and service facilities are more suitable for supporting onlooking, waiting, chatting, and
repeated participation.

The partial support for H2 does not weaken the research value of this study. Instead,
it shows that the relationships between different environmental elements and different
social activities are not homogeneous. If all environmental dimensions were significantly
associated with social health through all social types, the model would instead lack differ-
entiation. The results show that different environmental conditions correspond to different
behavioral transformation modes: traffic convenience tends to support low-threshold
contact involving ‘going out-passing through-encountering’; environmental comfort and
safety tend to support sustained participation involving ‘staying-communicating-shared
activity’; and service facility supportiveness tends to support social presence and rela-
tionship maintenance involving ‘onlooking-waiting-repeated use’. Thus, differentiated
mediating pathways are not only statistical results, but also important mechanistic clues
for understanding the social health significance of community public spaces.

5.3. Implications for Social Sustainability and Age-Friendly Community Renewal

This study has the following implications for age-friendly community public space
renewal. The empirical results suggest that public space renewal should not be under-
stood only as the improvement of roads, facilities, greening, or environmental quality.
More importantly, renewal should consider whether these physical improvements can be
transformed into everyday opportunities for older adults to observe public life, encounter
neighbors, communicate briefly, and participate in shared activities. In this sense, the de-
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sign implications of this study are closely related to the differentiated mediating pathways
identified above.

The path related to traffic convenience shows that circulation spaces have social signif-
icance beyond mobility. Because traffic convenience is mainly associated with social health
through passive and brief social interaction, pedestrian networks, residential building en-
trances, community gates, road intersections, and greenway edges should be designed not
only for smooth movement, but also for incidental contact. For older adults, a convenient
route may also be a route for seeing familiar people, greeting neighbors, pausing briefly,
or joining a short conversation. Therefore, optimizing traffic convenience should shift
from simply ensuring “arrival” to supporting a continuous process of “going out-passing
through-encountering-communicating”.

For plazas, green spaces, fitness areas, and children’s activity spaces, the key issue
is whether older adults feel willing and safe enough to stay. The results show that envi-
ronmental comfort and safety are mainly associated with social health through brief and
sustained social interaction. This means that anti-slip paving, shading, lighting, cleanliness,
visual openness, dynamic-static zoning, and soft boundaries are not merely environmental
details, but conditions that support walking, exercise, conversation, accompanying grand-
children, and repeated participation in shared activities. In newer residential communities,
children’s activity spaces are especially worth attention, because they may become inter-
generational contact nodes where older adults watch, accompany, talk, and gradually form
neighborhood connections.

The findings on service facility supportiveness further indicate that facilities should be
evaluated by how they support staying, watching, orientation, and repeated use. Seating,
pergolas, chess/card tables, lighting, signage, and fitness equipment should be arranged in
relation to plazas, walking routes, children’s activity areas, and green nodes, rather than
being scattered as isolated objects. Since service facility supportiveness is mainly associated
with social health through passive and sustained social interaction, rest facilities should
provide not only a place to sit, but also a position from which older adults can observe,
wait, chat, and remain connected with everyday community life.

Finally, the significant role of passive social interaction suggests that weak social
interaction should be explicitly incorporated into age-friendly design. Watching, waiting,
accompanying, and incidental encounters may appear low-intensity, but they help older
adults maintain awareness of public life and a sense of connection with the community.
Community public spaces should therefore support not only organized activities and
strong-tie interaction, but also ordinary, low-threshold forms of social presence, especially
for older adults whose mobility has declined, whose social networks have narrowed, or
who are unwilling to participate actively in group activities.

5.4. Research Limitations and Future Directions

This study still has several limitations. First, it uses cross-sectional questionnaire
data, which can reveal associations among variables and mediation patterns but cannot
fully prove strict causal relationships. Future studies could combine follow-up surveys,
before-and-after comparisons of spatial renewal, or quasi-experimental designs to further
verify the long-term effects of public space environmental improvements on social activities
and social health.

Second, the concentrated sample design within a single large community helps reduce
the interference of cross-community differences in socioeconomic status, location, and
governance, but the generalizability of the conclusions still needs to be further tested in
different cities, community types, and socioeconomic contexts. Future studies should
further test whether the mechanisms identified in this case also apply to older, low-income,
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smaller-scale, or less intensively managed communities, as well as to communities in
different cities and socioeconomic contexts, so as to test whether the environment-social
activity-social health mechanism proposed in this study has broader applicability.

Third, the sample collection procedure may have introduced some selection bias.
Because part of the questionnaires were collected through the older adult service center
and public-space intercept surveys, the sample may include a relatively higher proportion
of older adults who are more mobile, more willing to go outdoors, and more active in
community life. During fieldwork, the research team also observed that many older adults
who regularly used the community public spaces were women involved in grandchild care.
This reflects a common intergenerational-care pattern in relatively new urban residential
communities, where some older adults move temporarily or regularly to help their adult
children with childcare. In Chongwen Jincheng, this pattern was especially visible because
of the community’s residential background and the presence of children’s activity spaces.
Therefore, the high proportion of female respondents may partly reflect the actual compo-
sition of older adults who are active in the community’s public spaces during everyday
use, rather than only a recruitment artifact. Nevertheless, the gender imbalance means that
the findings may more strongly reflect the activity patterns and social-health experiences
of socially active older women in this case community. Future studies should use more
balanced sampling strategies and, where possible, compare sample characteristics with the
demographic structure of the target older-adult population.

Fourth, this study mainly measures public space environments, social activities, and
social health through self-reported questionnaires collected at the same time point, and
common method variance cannot be completely ruled out. Although Harman’s single-
factor test and the common latent factor check suggest that a general common method
factor did not dominate the measurement structure, these diagnostics are not definitive.
The measurement of social activities also involves certain simplifications. The five-point
frequency scale was treated as an ordered numerical variable, and the items within each
activity type were averaged to construct the passive, brief, and sustained social activity
variables. This approach provides comparable indicators of relative participation frequency,
but it cannot fully capture unequal behavioral intervals between response categories or
differences in the social intensity of specific activities. Future research could combine
questionnaire data with behavioral observation, environmental audits, activity trajectories,
space syntax, or multi-source data to further improve the precision of environmental and
behavioral measurement.

Finally, this study did not include control variables such as gender, age, education level,
monthly income, and residential section in the main model. The main reason is that the
study focuses on identifying the overall mediation mechanism among perceived community
public space environments, social activities, and social health, and the sample size is
relatively limited; including too many control variables could increase model complexity.
Future studies could further control individual sociodemographic characteristics and
section differences based on larger samples to test the robustness of the conclusions. In
addition, although this study classifies social activities into passive, brief, and sustained
social interaction, differences in relationship objects, activity quality, and emotional support
still exist within each activity type. Subsequent research could further distinguish more
detailed types of social connections, such as weak ties, acquaintance relationships, family
relationships, and organized participation.

6. Conclusions
From an environment-behavior-health perspective, this study took Chongwen

Jincheng in Nanjing as an intra-community case and examined how perceived community
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public space environments are associated with older adults’ social health through social
activities. Based on 217 valid questionnaires, the results show that traffic convenience,
environmental comfort and safety, and service facility supportiveness are associated with
social health mainly through passive, brief, and sustained social interaction, supporting
a full mediation pattern in this case study. Given the cross-sectional design, this pattern
should be understood as a model-based associational mechanism rather than definitive
evidence of causal transmission.

The study further shows that different environmental dimensions are associated with
social health through different social activity pathways. Traffic convenience is mainly
linked to passive and brief social interaction, suggesting that accessibility, entrances, in-
ternal roads, and circulation spaces provide low-threshold opportunities for going out,
encountering others, observing public life, and brief communication. Environmental com-
fort and safety are mainly linked to brief and sustained social interaction, indicating that
safe, comfortable, and stayable plazas, green spaces, fitness areas, and children’s activity
spaces are important for communication, accompanying, and shared participation. Service
facility supportiveness is mainly linked to passive and sustained social interaction, showing
that seats, lighting, signage, fitness equipment, and rest facilities help older adults stay,
watch, orient themselves, chat, and participate repeatedly. These differentiated results
indicate that social activities mediate the environment-health relationship, but not through
a uniform or all-path mechanism.

The theoretical contribution of this study is to shift the interpretation of age-friendly
public-space benefits from a direct environment-health relationship to an environment-
behavior-health mechanism, with everyday social activities serving as the behavioral
pathway through which public spaces gain social-health significance. The methodological
contribution lies in using a concentrated sample within one large community, combined
with a dual-model mediation test, to examine intra-community spatial differences while
reducing cross-community heterogeneity. The practical contribution is to translate the
differentiated pathways into targeted renewal priorities: traffic convenience should support
low-threshold encounters and brief contact, environmental comfort and safety should
support staying and shared activities, and service facility supportiveness should support
weak social presence and repeated participation.

Overall, the findings suggest that the social health value of community public spaces is
not automatically produced by physical environmental improvement alone. It depends on
whether spatial conditions can be transformed into everyday opportunities for older adults
to go out, stay, observe public life, communicate, and participate. Age-friendly community
renewal should therefore move beyond facility provision and environmental beautification
toward the creation of public spaces that sustain different levels of social interaction.
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