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Abstract: Urban green spaces are vital for older people’s health. However, most studies have only
focused on their relationship with single-dimensional health outcomes. This study introduced a theo-
retical model to explore how perceptions of green spaces influence older people’s multidimensional
health, mediated by the use of these spaces. Using a literature review, interviews, and surveys, we
developed and refined a measurement scale for older people’s perceptions of urban greenery. Using
data from 513 seniors in Fuzhou'’s urban parks, structural equation modeling was used to examine
the relationships between their multidimensional health, usage, and perceptions of green spaces.
The results showed that older people’s positive evaluations of green spaces, especially those with
facilities, significantly increased their usage. This increased usage positively influences their physical,
mental, and social health, with the most pronounced benefits for social health. The total impact of
green space perception on multidimensional health was beneficial and significantly impacted social
health, even though the direct impacts of quality perception on physical health and facility perception
on social health were minimal. These findings enhance our understanding of the impact of green
spaces on the health of older individuals and provide a theoretical basis for developing urban green
spaces that maximize health advantages for older people.

Keywords: green space perception; green space use; multidimensional health; older people; influence
mechanism; structural equation modeling

1. Introduction

The worldwide population of older people exceeded 760 million in 2021 and is ex-
pected to more than double by 2050, indicating an unparalleled global aging trend [1].
China has the largest population of older people and one of the fastest aging rates in the
world [2]. According to data from the seventh national census, the population of individu-
als in China who are 65 years old and over was 19.064 million, accounting for 13.5% of the
total population. The population aged 60 and above is expected to reach 300 million in 2025
and close to 500 million by mid-century, accounting for 35% of China’s total population.
This would lead to China being a super-aging country [3]. This demographic change has
made the health of older people a primary focus of social concerns, highlighting the impor-
tance of developing conditions that improve their quality of life. Parks and green spaces
have a crucial role in enhancing the quality of life and fostering the well-being of older
individuals, as integral components of the urban environment [4]. When compared with
other age groups, older people use urban green spaces for activities more frequently [5].
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Therefore, exploring the relationship between older people’s perceptions, use, and health
benefits from green spaces is essential.

In recent times, there has been an increase in research focusing on the beneficial
impacts of the green spaces in parks on the physical and emotional well-being of older
individuals. These benefits include enhancing their levels of physical activity, reducing
psychological stress, and promoting social connection [6,7]. Green spaces can reduce stress
by improving people’s quality of life and reducing their levels of depression and anxiety [8].
High-quality green spaces in a neighborhood are associated with higher physical activity
levels and improved self-assessed health [9,10]. Furthermore, middle-aged and older
people have a greater amount of leisure time, resulting in a greater desire for natural
surroundings and a healthy lifestyle. As a result, they constitute a significant portion of the
population that actively utilizes urban green areas [11]. This is motivated by relaxation,
activity, and proximity to nature for leisure purposes [12]. The health and well-being of
older individuals are strongly influenced by their perceptions and utilization patterns
of park green areas. Their perceptions of green spaces, including factors such as how
easily accessible they are, the quality of their facilities, and the level of environmental
safety, substantially impact their willingness and frequency of using these areas. As a
result, these perceptions directly affect the actual usage of green spaces. High-quality
green space environments can encourage older adults to engage in outdoor activities more
frequently [13]. The health benefits of green spaces include increased physical activity,
stress reduction, and recreational and sporting activities [14]. The regular use of parks and
green spaces by older adults is associated with lower stress levels, improved mood, and
improved mental health.

Moreover, parks and green spaces provide an escape from the stresses of daily life
and enhance psychological resilience [15]. Furthermore, older individuals use park green
spaces that offer opportunities to participate in physical exercise and encourage social
and community participation. Older persons who participate in green space activities
demonstrate better social support and community involvement, which is crucial for their
social well-being [16]. In addition, how older people perceive green spaces in parks and how
these perceptions affect their health behaviors and psychological states [17] has received
recent attention from scholars.

The majority of studies have examined the correlation between the green space envi-
ronment, green space use (GSU), and one or two health dimensions separately, while only
a limited number of studies have investigated the impact of green spaces on all three health
dimensions simultaneously: mental, physical, and social health. The precise mechanisms
underlying how older people’s perceptions and use of green spaces in parks impact their
multidimensional health are not fully understood. Further studies are required to improve
park green space design and attitudes to promote park usage and multidimensional health
in older adults. As previous studies have paid less attention to the impact of urban green
spaces on the three dimensions of the mental, physical, and social health of older people,
we attempted to explore this aspect. This study aimed to investigate how park green areas
are perceived and used by older people, as well as how these characteristics affect their
overall health. Using a theoretical model with GSU as a mediator, this study sought to
establish a connection between multidimensional health and older adults” green space
perceptions (GSPs). The objectives of this study were the following:

O1. Explore an indicator system for measuring older people’s perceptions of green spaces.
02. Explore the relationships between older adults” GSPs, GSU, and self-assessed multidi-
mensional health.

The results of this study are expected to be used as a basis for developing age-friendly
environments in urban parks, enhancing the health of older individuals, and improving
the overall experience for the elderly population.
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2. Theoretical Analysis and Hypotheses
2.1. Green Space Perception concerning Green Space Use

The existing research has demonstrated a strong link between residents’ perceptions
of green spaces and their GSU behavior [18]. The perception of green spaces directly
affects the frequency and duration of visits by older people to urban green spaces [17]. The
attractiveness, pleasure, and safety of urban green spaces have been found to motivate
people to use these spaces [19,20]. For instance, research has shown that older people’s
perceptions of the safety and accessibility of urban green spaces influence their GSU
frequency and self-rated health [21]. People who believe green spaces are safe places to
hang out are more inclined to participate in outdoor activities and recreation there [22].
They might stop using the green area altogether or change how often they utilize it if
they believe it is risky [23]. In addition, the quality and quantity of the facilities are also
essential factors that affect older people’s willingness to visit a green space for different
activities [24,25]. Older people are more likely to use green spaces frequently for physical
exercise and leisure activities if they perceive the green space to be easy to reach and
accessible [26,27]. The perceptions of older individuals about the qualitative characteristics
of green spaces, such as aesthetics and maintenance condition, have a substantial impact
on their propensity to utilize these areas. Thus, this directly influences their actual usage of
green spaces. Therefore, well-maintained green areas can motivate elderly individuals to
participate in more frequent outdoor activities [13].

Moreover, it is crucial to consider the emotional perception of green spaces, which
refers to how older people perceive the opportunities for social connection in green areas.
The development of favorable feelings towards green spaces can affect the amount of time
elderly individuals spend in green areas. People perceive that green spaces are locations
that encourage social relationships, and they are especially noteworthy for their ability to
reduce feelings of isolation among older persons [28]. Furthermore, by comparing different
parks, it was found that the various facilities provided in parks, such as running trails,
fitness equipment, and basketball courts, increased park usage [29]. According to the
findings of these studies, the views of older people on the quality of green spaces, their
perceptions of the facilities, their perceptions of their experiences, and their perceptions
of their emotions all directly influence the amount of time they spend in green spaces.
Therefore, in light of these results, the current research offers the following hypothesis:

Hypothesis 1 (H1). Older people’s GSPs have a significant positive impact on their GSUL

2.2. Green Space Use concerning Health

Green space use positively impacts the general health of older adults, with older adults
with regular access to and use of green space having significantly better self-rated health
status than those with less access to green spaces [30]. Studies have shown that exercise
in green spaces improves the physiological health, such as lowering blood pressure and
reducing the risk of chronic disease, of older people [31]. Moreover, older individuals
demonstrate enhanced cardiovascular health indicators, such as reduced blood pressure
and heart rate variability. These findings indicate that green spaces offer a favorable context
for maintaining cardiovascular well-being [32]. Different types of green space activities
can promote older people’s health in various ways. For instance, recreational activities,
such as picnicking and reading [22], and light physical activities, such as walking, jogging,
tai chi [33], and gardening [31], in green spaces can significantly reduce the risk of health
problems, such as diabetes, obesity, cardiovascular disease, and other chronic diseases [34],
and improve physical health.

Exposure to green spaces may significantly enhance older people’s mental health,
including lowering their stress levels, improving their mood, and increasing well-being.
This is particularly relevant when it comes to the impact that green space utilization has
on mental health. The natural environment benefits the mental health and well-being of
older people with disabilities [35]. Older people can significantly improve their mental
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health through the use of green spaces, reducing symptoms of depression and anxiety and
increasing life satisfaction and well-being. Overall, older people with regular access to
green spaces report reduced stress levels and better mood states [36]. Moreover, gardening
activities in green spaces can provide physical and mental relaxation, promoting health
and well-being [37].

Concerning social health, green spaces provide places for older people to socialize
and interact, which can help reduce loneliness and social isolation [38]. Older people
who participate in green space activities score higher in social support and community
involvement, which is crucial for their social health [16]. Hence, urban green areas are
essential for promoting health and well-being by offering opportunities for physical exercise
and social engagement [4]. The findings of these studies indicate that older individuals
primarily participate in activities such as walking, gardening, relaxing, jogging, tai chi,
and socializing when utilizing green spaces. These activities have a notable influence on
the health of older individuals, as they contribute to physical well-being, enhance mental
health, reduce stress levels, and facilitate social interactions. Therefore, based on these
findings, this study proposed the following hypothesis:

Hypothesis 2 (H2). Older people’s GSU has a significant positive impact on their self-assessed
physical health (PH), mental health (MH), and social health (SH).

2.3. Green Space Perception concerning Health

The perceptions of green spaces among older people, particularly their assessment
and evaluation of their natural surroundings, directly and indirectly impact their health
and overall well-being. Residents’ physical and emotional health is enhanced when their
desires for green space environments are fulfilled [39]. People’s perceptions of green spaces
can moderate the health benefits of urban green spaces [40]. Environmental factors and the
quality of green spaces influence users’ perceptions of and preferences for green spaces,
thus affecting their health [41]. Environmental perception is one of the most critical factors
affecting the mental health of residents [42], and green space environments with high
perceptual ratings are more likely to promote stress reduction and improved mental health
than those with low perceptual ratings [43]. As a result, enhancing urban green space
quality may be a valuable strategy for addressing chronic health issues [44], and individual
perceptions about the quality of green space can substantially impact this [45]. Thus, based
on these findings, this study proposed the following hypothesis:

Hypothesis 3 (H3). Older people’s GSPs have a significant positive impact on their self-rated
physical health, mental health, and social health.

Furthermore, GSP has an indirect impact on health. The utilization of green space
by individuals frequently acts as an intermediary element in the correlation between GSP
and health [40]. The nature of individuals” activities when visiting green spaces plays a
vital role in connecting urban green spaces with enhanced human health [46]. For example,
people tend to have increased health when increasing the duration and intensity of their
physical activity [47]. Older adults spend more time in parks compared to other age
groups [48]. Thus, there is a stronger relationship between older people’s perceptions of
green spaces and their use of green spaces [17], and their physical health, mental health,
and social health benefits are enhanced when using green spaces for activities [30]. The
correlation between physical exercise and mental health is more substantial than that
between social engagement and mental health in older persons [49]. An Australian study
found a considerable association between residents’ perceptions of communal green spaces
and their self-rated mental health. This association was based on perceived environmental
qualities, neighborhood satisfaction, and self-rated mental health [50]. In addition, the
frequency of residents’ activities in green spaces [51], the duration and type of activities, and
the behavioral characteristics of the activities [46] have also been shown to be influenced
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by the green space environment and their perceptual ratings of the environment, and
these behavioral characteristics are associated with mental health [52]. Therefore, based on
previous findings, this study proposed the following hypothesis:

Hypothesis 4 (H4). GSU mediates older people’s GSPs” influence on their self-assessed physical,
mental, and social health.

3. Materials and Methods
3.1. Study Area

Fuzhou City is the capital of Fujian Province in China and is located in the lower
reaches of the Min River, on the southeast coast. The problem of aging is becoming more
prominent in Fuzhou. According to the seventh national census, about 16.76% of the
population in Fuzhou is 60 years old and above, and 11.72% is 65 years old and above,
which is 0.78% and 0.62% higher than the average level of the whole province of Fujian,
respectively. Thus, there is an urgent need to address the health problems of older people.
Furthermore, Fuzhou City has numerous urban green spaces and has earned the nickname
“the city of a thousand gardens.” This study selected urban parks of various sizes, including
West Lake Park, Zuohai Park, Minjiang Park, and Jinshan Park, as sample sites for the
survey. These parks were selected based on their alignment with the study’s objectives,
completion time, range, and their visitor flow (Figure 1).
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Figure 1. Study area.

3.2. Data Collection

The survey was carried out on sunny days with comparable temperatures to reduce
the impact of weather and temperature on the responses. It was directed at people 60 years
of age and older who were taking leisure in four parks in Fuzhou City, and the participants
provided their permission to participate. Based on random sampling and face-to-face
interviews, the survey focused on perceptions of the urban park environment, activities,
and health. Following structured interviews and a thematic analysis of the literature on
park perception indicators, 20 indicators across four dimensions were identified. Moreover,
a pre-questionnaire survey was also conducted. The team provided organizational training
to the research team members. This study employs a paper-based methodology to address
the possible challenges that elderly adults may face when reading surveys. A survey team
member reads the questions and answers out loud one at a time, ensuring that respondents
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comprehend them fully and provide accurate responses, thus improving the efficiency
of the questionnaire process. Once elderly respondents answered all the questions, their
questionnaires were deemed valid, and they received a small thank you gift. The survey
was conducted in West Lake Park and Zuohai Park from 4-6 January 2024, and it yielded
87 valid responses, leading to questionnaire adjustments for clarity. The primary survey,
conducted from 8 January to 5 February 2024, collected a total of 550 questionnaires. Of
these, 513 replies were considered valid, resulting in a response rate of 93.3%. The data
included personal information, decisions about park impressions, participation in activities,
and self-assessments of health. The respondents comprised older adults of various genders,
age groups, and housing arrangements, assuring a certain degree of representativeness.

Table 1 shows that, among the survey participants, 270 (52.6%) were male and
243 (47.4%) were female. Most participants in the random sample were concentrated
in the age ranges of 60-70 and 71-80, which can be attributed to their increased physical
activity and regular excursions to urban parks and green areas. In addition, the survey
included 66 individuals between the ages of 81 and 90, accounting for 13% of the partici-
pants. Furthermore, 7 participants were over the age of 90, making up 1.4% of the total.
Regarding living arrangements, the largest group, comprising 231 respondents (45.0%),
lived with a partner, which was followed by 129 (25.1%) in three-generation households,
124 (24.2%) living with their children, and 27 (5.3%) living alone.

Table 1. Demographic information of the study sample.

Variables Title Frequency Surveyed (%)
Gend Male 270 52.6
endet Female 243 474
60 to 70 275 53.6
Ace 71 to 80 165 32.2
8 81 to 90 66 13
>90 7 14
Lived with a partner 231 45.0
Living with three generations of family 129 25.1
Living style  Living with their children 124 24.2
Living alone 27 53
Others 2 0.4

3.3. Variable Description

This questionnaire, informed by in-depth interviews and prior research on older
people’s perceptions of urban park green spaces, their usage, and health, assessed the
older people’s GSP across four dimensions (quality, facilities, experience, and emotional
connection), using 17 items. The ecological status, maintenance, richness, and attractive-
ness of the terrain were among the qualitative perceptions asked about. The suitability
of the rest places, lighting, accessibility, recreational amenities, venue layout, and scale
were the main areas of focus for their facility perceptions. The emotional perceptions
examined security, familiarity, attachment, and belonging, while the experience perceptions
addressed recreation, comfort, and accessibility. The dependent variable was self-assessed
multidimensional health, which included self-assessed physical, mental, and social health
based on existing studies’ scales. The self-assessed physical health scale was designed with
five items from the Health Survey SF-12 Short Form [53], and mental health was developed
with six items from the same source; the social health scale included social relationships,
social support, social connections, and social interactions, with four question items [54,55].
A 7-point Likert scale was used to measure the items above. The indicators that were
precisely measured were the “weekly length of visits to green space”, “weekly frequency of
visits to green space,” and “weekly total green space activity”. GSU served as the mediating
variable. The average activity metabolic equivalent was multiplied by the weekly activity
hours of the older individuals to determine their total weekly activity in green spaces.
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The questionnaire was used to determine the types of activities that older people
conduct in green spaces, as shown in Table 2, which was based on a compilation of the
physical activities of healthy adults in China [56]. The behavioral activities of elderly
individuals in urban parks were observed and categorized. Metabolic equivalents were
assigned to these activities to determine their average metabolic equivalents. The three
indicators were classified into 7 levels to facilitate their study. In addition, the questionnaire
included questions on the respondents’ basic personal information, their mode of residence,
purpose in visiting the park, time of visiting the park, companions visiting the park, and
mode of visiting the park, which were answered in a multiple-choice format.

Table 2. Classification of everyday activities of older people in urban parks.

Activit Metabolic Equivalent i ..
Categor}; Code of Task (%flET) Specific Activity

CHNO01002 1.6 Standing quietly: general/leaning/watching others’ activities
CHNO01003 1.3 Sitting quietly: general/leaning/watching others” activities
CHNO01004 1.1 Reading books/newspapers

Tnactivity, CHNO01006 1.4 Sitting: watching TV

rest /low—,intensity CHNO01008 1.2 Sitting: using mobile phone/doing eye exercises

activity CHNO01010 1.4 Sitting: talking/greeting
CHNO01011 1.3 Sitting position: listening to music/radio
CHNO01012 1.5 Sitting: chess/mahjong
CHNO01013 1.7 Sitting: playing a musical instrument
CHNO01014 2.0 Standing: singing
CHNO02012 47 Walking: brisk walking

Walking CHNO02013 25 Walking: slow frequency, 100 steps/min
CHNO02014 2.9 Walking: natural walking
CHNO02015 4.2 Walking: optimal speed, 4.0~6.4 km/h

Family Activities CHNO04008 2.5 Child/pet care
CHNO05003 5.4 Square dancing

Fitness Exercise CHNO05066 5.4 Aerobics (low to medium intensity)
CHNO05067 3.3 Use of fitness equipment

Running CHNO07045 4.7 Running: average

Sports CHNO09016 7.4 Badminton: average
CHN12001 3.1 Eight Section Brocade

Traditional CHN12007 2.6 Ta%ch% Sword: average

Chinese Sports CHN12017 3.8 Taichi: average
CHN12018 3.5 Taichi softball
CHN12022 3.4 Chinese Martial Arts: average

Note: The bolded parts of the table are the author’s activities added based on the survey, and their MET values
are assigned with respect to similar activities.

3.4. Study Analyses

A confirmatory factor analysis (CFA) and structural equation modeling (SEM) were
conducted to examine our hypotheses. The CFA assessed the correlation between the
two variables to determine whether the factors and latent variables within the proposed
hypotheses were related. Following Fornell and Larcker’s suggestion [57], composite
reliability (CR) and average variance extracted (AVE) were selected as indicators of a
correlation. The CR value represents the internal consistency of the construct indicators,
which was suggested to be greater than 0.6. The AVE value represents the latent variables’
explanatory power towards the measured variables. Hair et al. indicated that the AVE value
should be greater than 0.25 [58]. Following the CFA results, SEM was used to investigate
the association between GSP, GSU, and self-rated health in older people, as depicted in
Figure 2. The model fit was then modified and tested for stability using AMOS23.0 (IBM
Crop., Armonk, NY, USA). After constructing the model, we interpreted the results and
verified their accuracy using SPSS26.0 statistical software (IBM Crop., Armonk, NY, USA)
and AMOS23.0. This study’s goodness-of-fit values included the root mean square error
of approximation (RMSEA), the comparative fit index (CFI), the parsimonious CFI (PCFI),
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the normed fit index (NFI), the Tucker-Lewis index (TLI), and the normed chi-square
ratio (x?/df). Finally, the impact of the intervening factors was examined using the path
coefficient. The adjusted model’s indirect, total, and mediated effects were analyzed for
statistical significance using bootstrapping.
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Figure 2. Hypothetical model.

4. Results
4.1. Analysis of Differences

This study utilized Excel 2013 and SPSS to analyze its data. It examined the variations
in the influence of green spaces on the health of older individuals of different ages, genders,
and living styles. Furthermore, it examined the disparities in the perceptual ratings of
various park environments, as presented in Table 3. The survey results indicate that, among
the older adults interviewed, women generally rated their physical, psychological, and
social health higher than men, which may be attributed to their higher life expectations,
stronger health consciousness, and more proactive health behaviors. When comparing the
health of older people by age group, those over 80 had the lowest physical, psychological,
and social well-being levels. In contrast, those aged 71 to 80 had slightly higher levels.
Their comparatively better physical health, greater social activity levels, and more adept
psychological flexibility may contribute to this phenomenon.

Table 3. Differences in the impact of green spaces on the health of the elderly.

Mean (Standard Deviation)

Variables Title Self-Rated Physical  Self-Rated Mental  Self-Rated Social
Health Health Health

Male 5.35(1.19) 5.23 (1.31) 5.20 (1.37)
Gender Female 5.46 (1.13) 5.42 (1.24) 5.36 (1.19)
60-70 5.39 (1.19) 5.31 (1.28) 5.33 (1.27)
Age 71-80 5.46 (1.11) 5.43 (1.23) 5.34 (1.29)
Above 80 531 (1.17) 5.11 (1.34) 4.93 (1.29)
Living with a partner 5.40 (1.14) 5.29 (1.29) 5.32 (1.23)
Living style Living with three generations of family 5.52 (1.22) 5.47 (1.15) 5.35(1.28)
Living with their children 5.41 (1.16) 5.34 (1.32) 5.23 (1.31)
Living alone 4.95 (1.12) 4.89 (1.47) 4.85 (1.46)

Regarding living arrangements, older people living in three-generation households
had the highest health indices across all categories due to strong family support and
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frequent social interactions; those living alone had the lowest health levels, owing primarily
to social isolation and a lack of daily support. Elderly individuals living with a spouse or
children showed no significant differences in these health metrics, generally maintaining
higher levels. These findings highlight the considerable impact of family support and social
interaction on the health of older adults.

Table 4 shows the differences in elderly respondents’ perceptions of green spaces
in different parks. West Lake Park received the highest overall average score for green
space quality, suggesting that its green space is highly regarded and appreciated by el-
derly visitors. This further contributes to its reputation as a nationally recognized 3A
tourist attraction. Regarding facilities, Zuohai Park and Jinshan Park received the highest
average scores.

Table 4. Differences in elderly perceptions of various park green spaces.

Investigated Area

Mean (Standard Deviation)

Perception of Quality  Perception of Facilities Perception of Experiences  Perception of Emotions

West Lake Park 5.38 (1.25) 5.38 (1.27) 5.40 (1.13) 5.37 (1.32)
Zuohai Park 5.21 (1.23) 541 (1.12) 5.31 (1.42) 5.28 (1.17)
Minjiang Park 5.21 (1.27) 5.35 (1.26) 5.43 (1.29) 5.25(1.38)
Jinshan Park 5.28 (1.29) 5.41 (1.23) 5.57 (1.04) 5.47 (1.20)
According to the field surveys, these parks offer a wide variety of fitness facilities that
are particularly suitable for elderly individuals’ use. Regarding experience and emotional
perception, Jinshan Park scored the highest, likely because it serves as a community park
primarily catering to residents with fewer visiting tourists, fostering stronger emotional
connections and better green space experiences for older adults.
4.2. Reliability and Validity Analyses
An analysis of reliability and validity was performed on the data obtained from the
questionnaire. The reliability of the survey results was tested using Cronbach’s alpha
coefficient, as indicated in Table 5. The alpha coefficient for the total scale was 0.954,
the alpha coefficients for each subscale were above 0.90, and all CR values were >0.8.
This indicates that each latent variable’s observed variables were well designed and that
the questionnaire was highly reliable. The validity tests of the questionnaire, using an
exploratory factor analysis, revealed that the Kaiser-Meyer-Olkin (KMO) value for the
total scale was 0.947, and those for each subscale were greater than 0.70. All the p-values
from Bartlett’s sphericity tests were <0.01, and all the AVE values were >0.7, indicating high
convergent validity. The reliability and validity test results showed that the questionnaire
was suitable for factor analysis.
Table 5. Confirmatory factor analysis.
Factors Observation Metrics Standard. Cronbach’s @« KMO AVE CR
Factor Loading
A1 Landscape aesthetics 0.864
Perception of A2 Landscape richness 0.866
quality A3 Environmental ecological degree 0.885 0.924 0862 0.752 0.924
A4 Degree of park maintenance 0.854
Ab Reasonable layout of leisure facilities 0.866
A6 Night lighting perfection 0.850
Perception of A7 Reasonable conf%gurat%on of barrierjfree facilities 0.855 0.943 0934 0736 0944
b A8 Reasonable configuration of recreation and
facilities . e 0.856
fitness facilities
A9 The layout of the venue is reasonable 0.874

A10 Suitability of venue scale 0.845
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Table 5. Cont.
Factors Observation Metrics Standard. Cronbach's ¢ KMO AVE CR
Factor Loading
Perception of A11 Leisure and entertainment 0.854
ox erlijence A12 Environmental comfort 0.875 0.898 0.752 0.747 0.898
P A13 Accessibility 0.863
A14 Sense of spatial belonging 0.874
Perception of ~ Al5 Sense of spatial attachment 0.861
emotion A16 Sense of spatial familiarity 0.854 0.923 0861 0749 0.923
A17 Sense of spatial security 0.873
B1 Hours of green space activity per week 0.897
Green space e
B2 Frequency of green space visits per week 0.874 0.911 0.757 0.775 0912
use B3 Total number of visits to green spaces per week 0.869
C1 Good health in the last four weeks 0.871
C2 In the past four weeks, physical health has made
Self-rated it difficult for you to do your job or other daily 0.841 0.926 0.940 0.716 0.927
physical activities
health C3 Overall, you think your physical health is good 0.836
C4 Here, you feel your body is relaxed 0.827
C5 Here, you feel energized 0.856
C6 Feeling relaxed 0.876
C7 Feel calm and relaxed 0.868
Self-rated C8 Feeling energized 0.885
mental health  C9 Feeling confident 0.870 0.951 0906 0765 0.951
C10 Feeling awake and rested enough 0.890
C11 Feeling that life is full of exciting things 0.857
C12 Where you get more opportunities to meet new 0.871
people '
Self-rated C1'3 }\Gihefle y((iu ce(lin gft aloni leh peopile in your 0.887 0.927 0.863 0.760 0.927
ial health neighborhood and solve problems together
socia C14 Where you get more attention 0.878
C15 Where you feel you can trust most of the people 0.851

you interact with

4.3. Hypothesis Model Analysis

The model’s goodness-of-fit results were as follows: x2/df =1.124 < 5; GFI = 0.938 > 0.8;
AGFI=0.927 > 0.8; RMSEA = 0.016 < 0.05; NFI = 0.962 > 0.9; TLI = 0.995 > 0.9; IFI = 0.996 > 0.8;
CFI =0.996 > 0.9; PGFI = 0.797 > 0.5; and PNFI = 0.865 > 0.5. These values indicated that
the theoretical model in this study fits the observed data well and can be subjected to path
regression analysis.

The SEM results are shown in Figure 3, where the relationship between the individual
measurement variables and the degree of influence of each measured indicator is indicated
by the magnitude of their standardized path coefficients. These CR values or p-values can
be used to assess the validity of the regression paths in each measurement model. The path
coefficient is significant when CR > 1.96 or p < 0.05.

As shown in Table 6, the perception of the green space, including the perception
of its quality (PQ), perception of its facilities (PF), perception of its experiences (PEX),
and perception of emotions (PEM), exerted a significantly positive influence on GSU
(p < 0.005). All hypotheses, Hla, H1lb, Hlc, and H1d, were confirmed. Out of all the
factors, PF had the highest standardized path coefficient (0.260), suggesting that PF had the
most substantial influence on place identity. It was followed by PQ, PEX, and PEM. GSU
had a notably beneficial impact on physical health (PH), mental health (MH), and social
health (SH) (p < 0.005). These illustrate the positive impact on physical, mental, and social
health when older people use green spaces. Thus, H2a, H2b, and H2c were supported.
Among the effects of perceived green spaces on physiological health, PF, PEX, and PEM
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significantly influenced physical health (p < 0.005). The PEM had the largest standardized
path coefficient, indicating that PEM had the most significant impact on physical health,
followed by PEX and PE. Furthermore, PQ had no significant effect on physical health
(p = 0.152), and H3a2, H3a3, and H3a4 were supported. The four dimensions of GSP
(PQ, PE, PEX, and PEM) had a significant positive effect on mental health (p < 0.005). As
such, H3b1, H3b2, H3b3, and H3b4 were all supported. Their path coefficients were, in
descending order, PEM (0.250) > PF (0.182) > PQ (0.142) > PEX (0.099). In terms of the effects
of GSU on social health, PQ, PEX, and PEM had significant positive effects on physical
health (p < 0.005). Their path coefficients were, in descending order, PEM (0.199) > PQ
(0.157) > PEX (0.157). Furthermore, PF did not significantly impact social health statistically
(p = 0.077). Thus, H3c1, H3c3, and H3c4 were supported. To summarize, how older
individuals perceive green spaces can substantially impact their general subjective well-
being and health. However, it is important to note that these perceptions may not always
directly affect their physical health. On the other hand, GSU indirectly impacts the health
of older individuals.
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Figure 3. Standard estimates of the structural equation model path analysis.

Table 6. Tests for mediation effects.

Standardization

Hypothesis  Direction p Regression Coefficient S.E. CR. Conclusion
Hla PQ—GSU x 0.201 0.056  4.001 Supported
Hilb PF—GSU ot 0.260 0.059 5.203 Supported
Hlc PEX—GSU o 0.198 0.056  4.067 Supported
Hid PEM—GSU  0.003 0.144 0.053 2.987 Supported
H2a GSU—PH 0.032 0.115 0.045 2.150 Supported
H2b GSU—MH 0.016 0.123 0.046  2.401 Supported
H2c GSU—SH  0.018 0.182 0.055 2.375 Supported

H3al PQ—PH  0.152 0.075 0.049 1432  Unsupported
H3a2 PF—PH 0.046 0.104 0.052 1.993 Supported
H3a3 PEX—PH e 0.196 0.050 3.839 Supported
H3a4 PEM—PH o 0.259 0.047  5.103 Supported
H3b1 PQ—MH  0.004 0.142 0.050 2.846 Supported
H3b2 PF—MH e 0.182 0.053 3.612 Supported
H3b3 PEX—MH  0.042 0.099 0.051 2.038 Supported

H3b4 PEM—MH B 0.250 0.048 5.155 Supported
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. c . Standardization .

Hypothesis  Direction P Regression Coefficient S.E. CR. Conclusion
H3cl PQ—SH 0.003 0.157 0.054 2.999 Supported
H3c2 PF—SH 0.077 0.093 0.057 1.769  Unsupported
H3c3 PEX—SH  0.018 0.121 0.055 2.375 Supported
H3c4 PEM—SH i 0.199 0.052 3.946 Supported

Note: *** indicates 1% significance levels.

Mediating effects were further analyzed to explore the pathways through which older
people’s GSPs influence their GSU and multidimensional health. As shown in Table 7, the
test of the mediation effects showed that, in H3a2, H3a3, and H3a4, GSU mediated the
relationship between perception (PF, PEX, and PEM) and physical health, supporting H4a.
Then, in H3b1, H3b2, H3b3, and H3b4, GSU mediated the relationship between perception
(PQ, PE, PEX, and PEM) and mental health, supporting H4b. Furthermore, in H3c1, H3c3,
and H3c4, GSU mediated the relationship between perception (PQ, PF, PEX, and PEM) and
social health, supporting H4c.

Table 7. Tests for intermediary effects.

Hypothesis Direction p Direct Effect  Indirect Effect Total Effect
Hla PQ—GSU e 0.201 0.000 0.201
Hib PF—GSU o 0.260 0.000 0.260
Hilc PEX—GSU ok 0.198 0.000 0.198
Hid PEM—GSU 0.003 0.144 0.000 0.144
H2a GSU—PH 0.032 0.115 0.000 0.115
H2b GSU—MH 0.016 0.123 0.000 0.123
H2c GSU—SH 0.018 0.182 0.000 0.182
H3al PQ—PH 0.152 0.075 0.023 0.098
H3a2 PF—PH 0.046 0.104 0.030 0.134
H3a3 PEX—PH e 0.196 0.023 0.219
H3a4 PEM—PH e 0.259 0.017 0.275
H3bl PQ—MH 0.004 0.142 0.025 0.167
H3b2 PF—MH o 0.182 0.032 0.213
H3b3 PEX—MH 0.042 0.099 0.024 0.123
H3b4 PEM—MH o 0.250 0.018 0.267
H3cl PQ—SH 0.003 0.157 0.037 0.194
H3c2 PF—SH 0.077 0.093 0.047 0.140
H3c3 PEX—SH 0.018 0.121 0.036 0.157
H3c4 PEM—SH o 0.199 0.026 0.225

Note: Test results of direct, indirect, and total effects of standardization between latent variables. *** indicates 1%
significance levels.

5. Discussion

This study found a significant positive association between older adults’ perceptions
of green spaces, including their quality, facilities, experiences, and emotions, and their
use. This supported previous findings that linked green space utilization to improved
physical, psychological, and social health among older people. Interestingly, the indirect
effects of GSU were apparent, even though some of the direct impacts of GSP on health
were minimal. This shows that green spaces’ qualities and features, as well as the expe-
riences and emotional connections they produce, are vital in supporting older people’s
multidimensional health.

5.1. Green Space Perception and Green Space Use by Older People

This study discovered that the GSU and perceptions of older persons impacted their
multidimensional health. Furthermore, there was a strong positive association between
older adults” use of green space and their perceptions of the space’s quality, amenities,
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experiences, and emotions. This supports earlier research and emphasizes the value of
GSP in encouraging older persons to engage in active outdoor activities [26,27]. When
the standardized path coefficients of the four dimensions of the perceptions of green
spaces were compared, facility perceptions played the most crucial role in promoting GSU.
This reveals the pivotal role of good infrastructure, such as well-laid-out activity spaces,
reasonable accessibility, and reasonable recreational and fitness facilities, in attracting older
people to green spaces. On-site interviews revealed that age-appropriate amenities, such as
benches, shade, and restrooms, significantly enhanced older adults’ use of green spaces,
aligning with the findings that such facilities increase visitation frequency [15,26].
Moreover, when older adults perceive green spaces to be highly environmentally
friendly and well-maintained, they are more likely to spend time using them [13]. This
shows that the frequency and duration of GSU are often positively connected with assess-
ments of the quality of green spaces. The way that a green space is used is also influenced
by visitors” perceptions and overall experience in the park, including their recreation
and its accessibility. This is consistent with previous studies showing that older people’s
perceptions of security and attachment to their surroundings were favorably correlated
with their social, psychological, and physical health [59]. These findings provide evidence
that GSP has a unifying impact on the GSU of older individuals. Therefore, to encourage
older persons to utilize green spaces, it is advised that future park landscape design and
green space management prioritize raising the quality of green spaces, upgrading facilities,
enriching the overall experience of green spaces, and strengthening emotional connections.

5.2. Green Space Use and Multidimensional Health in Older Adults

The present investigation revealed an excellent correlation between GSU and older
persons’ physical, mental, and social health, which aligns with previous research findings.
Urban parks provide areas for social contact and physical movement, which is especially
beneficial for vulnerable populations [60]. It was found that GSU has the greatest effect on
social health, followed by mental health, and there was a positive correlation with physical
health. Engaging in activities in green spaces has a substantial positive impact on social
well-being. These activities provide opportunities for social interaction, which aligns with
the research conducted by Whear et al. Their findings suggest that participating in group
activities in green spaces helps establish new social connections and alleviates feelings of
loneliness [61].

Furthermore, the calming environment of green spaces aids in mitigating stress, anx-
iety, and depression among older people, supporting existing studies [62,63]. Under
lockdowns, a lack of access to these spaces intensified depression and anxiety symptoms,
highlighting the mood-enhancing effects of natural landscapes [64]. Parks and urban green
spaces provide a space for health-promoting behaviors, including physical activity [65] and
social interaction [16], and older people’s activities in green spaces positively impact their
physical, mental, and social health. Interviews with study participants indicated that the
observed little immediate impact on their physical health may be because some participants
started these activities recently. Encouraging older people to use green areas can improve
their health.

5.3. Green Space Perception and Multidimensional Health in Older Adults

The GSPs of older people have shown some positive relationships with their physical,
mental, and social well-being in this study, which agreed with previous studies [34,60].
Green spaces are vital natural environments facilitating physical activity, mental relaxation,
and the emotional well-being of older people.

This study had an indirect effect; however, the direct relationship between quality
perception and physiological health was not very strong. This finding, when combined
with the interview results, might indicate that the physiological health of older individuals
is not directly impacted by their perceptions of a green space’s quality. However, the use
of green spaces can indirectly promote it. This research emphasizes the direct correlation
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between the experiences and emotions of older individuals regarding green spaces and
their propensity to revisit these areas to enhance their health. This encompasses their
perception of safety and the suitability of the leisure and fitness facilities.

Moreover, these findings underscore the mediating role of facilities, experiences, and
emotional perceptions in the effect on older adults’ physical health and support the idea
that positive perceptions of green spaces can increase outdoor activities. Regularly active
older adults in green spaces exhibit better physical function and lower chronic disease
rates [67]. The pathway by which GSPs influenced the emotional state and mental health
of older individuals was as follows: quality perception, experience perception, emotion
perception, and facility perception all had direct and indirect positive effects on the mental
health of older individuals. This evidence substantiates the claim that green spaces have
the potential to improve mental health and emotional well-being, as well as alleviate stress,
anxiety, and depression; thus, this supports the notion that green spaces enhance life
satisfaction [68]. Furthermore, while direct effects of facility perceptions on social health
were not observed, indirect benefits, through increased GSU and social interaction, were
noted, suggesting that the aesthetic and maintenance level of parks and a sense of belonging
foster social engagement, which reduces loneliness and social isolation. Perceived quality,
experience, and emotion all had favorable effects on the social health of older individuals.
This study confirms that the perceived quality, knowledge, and emotion of green spaces
mediate the physical health of older individuals. This is consistent with existing research
showing that the aesthetics [69] and maintenance of urban green spaces [28] encourage
older adults to socialize and participate in outdoor activities, thereby reducing loneliness
and social isolation.

Notably, the path coefficients we obtained indicated that the direct effects of green
space quality on physical, mental, and social health were the most significant among the
many impacts of green space quality on multidimensional health. These findings indicate
that it is crucial to prioritize efforts to improve older people’s emotional experiences of
green spaces, such as their feelings of belonging, familiarity, connection, and security. This
is crucial for enhancing their physical, mental, and social well-being.

5.4. Limitations of the Study

Although the findings of this study are consistent with the existing literature overall,
there are some limitations. In terms of sample selection, this study used random sampling
for the questionnaire survey, resulting in more than half of the respondents being between
60 and 70 years of age. Furthermore, various conditions may be connected to poor health
in older adults. Not all of them have been covered in this study; only a few related to
GSP and GSU activities have been discussed. Lastly, this study did not include objective
measurements; instead, it used questionnaires to subjectively test participants’ self-reported
GSP, GSU, and health conditions.

6. Conclusions

Designing and maintaining urban green spaces, particularly in places with a high rate
of aging, requires an understanding of how older people view and use these spaces. This
study investigated the factors impacting the GSPs, GSU, and self-reported multidimensional
health of older persons in addition to developing indicators to assess their GSPs. This
study presents a novel comparison of several pathways in a single model. The current
model uniquely compares multiple pathways, identifying emotional perception as the
most influential GSP factor on GSU and health. We found that, overall, GSP and GSU
were positively correlated with better health outcomes. However, no significant links were
observed between green space quality, physical health, facilities, and social health.

Furthermore, GSU notably enhances social health. These findings suggest that en-
hancing green space quality, facilities, and emotional experiences can significantly benefit
older people’s health. To better serve the elderly, future urban park developments should
improve facilities like benches, pathways, and pavilions to meet elderly needs and enhance
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convenience. Given the positive impact of green space usage on social health, spaces should
be designed to encourage social interaction among older adults, and activities like health
exercises and tai chi should be regularly organized. Moreover, implementing a feedback
mechanism to collect continuous input from older users can enhance green spaces’ design
and improve their health. Future research must consider and account for the confounding
variable of elderly individuals” overall health, including chronic diseases and physical
limitations. In addition, using GPS trackers and electronic devices to document activities
and assess physiological markers before and following trips to green spaces could improve
our data-gathering techniques and deepen our comprehension of their health impacts.
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