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Introduction: This work aims to explore the impacts of social support measures such as analyzing greening urban spaces and
improving greenspace quality on the mental health of the elderly based on the mental resilience framework to build a healthy
community.

Methods: Through literature research and a questionnaire survey, this study designs a questionnaire including basic information, a life
satisfaction scale, a positive and negative emotion scale, social support rating scale, a life orientation test-revised version, and
psychological resilience scale. In order to classify the scales, machine learning (ML) approaches are applied in this work.

Results: The results demonstrate great variations in the scores of the elderly with various health problems in the domain of
psychological resilience (p<0.001). Social support and subjective well-being are strongly related (p<0.001). Additionally, positive
correlations are observed among perceived, objective, and support use (p<0.001).

Conclusion: Finally, it is found that psychological resilience and social support play a significant role in mediating mental health
problems in elderly individuals. Therefore, social support measures such as analyzing greening urban spaces and improving green-
space quality can be adopted to improve the mental health of the elderly to build healthy communities. On this basis, this work is of
certain reference value and practical significance for the construction of healthy communities and the positive influence on the mental
health of elderly individuals.

Keywords: machine learning, ML, psychological resilience, social support, mental health of elderly individuals, greening urban
spaces, greenspace quality, healthy community

Introduction

In the stage of rapid social and economic development, the area of green urban space is shrinking, and the quality of
green space is declining seriously.! Meanwhile, the social structure has also undergone obvious changes, among which
the proportion of the elderly has increased significantly,” and the construction of healthy communities has become one of
the key concerns in the healthy development of society. China, the largest developing nation in the world, possesses one
of the oldest populations and the highest aging rates globally. In general, the elderly population in the community
exhibits characteristics such as aging, disabilities, dementia, low birth rates, and empty nests.> According to the data from
the seventh national population census in China, the population aged 60 and above accounts for 18.7%. Among them, the
proportion of the population aged 65 and above is as high as 13.50%. Compared to the global average of 9.3% for the
population aged 65 and above, China demonstrates a significantly higher degree of population aging. However, it is still
lower than the average level of developed countries (19.3%).* The intensification of the aging trend has increased social
security expenditure, individual physiological needs, and many other problems. Among them, the mental health problems
caused by aging have received more attention. It will change with their age and physical conditions, such as Alzheimer’s,
depression, anxiety, and other diseases. Thus, it negatively affects the quality of life and happiness of the elderly and
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seriously delays the construction of healthy communities.>® Therefore, research on the mental health of the elderly has
become the focus of scholars in related fields. Age-related health issues are intimately correlated with each family’s
happiness and suffering and reflect the stability of social and economic progress. Psychologists have given much
attention to the study of psychomotor function. Psychological resilience is viewed as a personal trait or skill. The
psychological fact that psychological functioning and development may still flourish in the absence of adversity or threat
is implied by this phrase.”®

The health issues of the elderly are closely related to the joys and sorrows of each family. Still, they are also a sign of the
country’s and society’s stable development and the basis for constructing a healthy community. Therefore, psychomotor-
related research has attracted wide attention from psychologists, and there are many studies on the mental health of elderly
individuals from the perspective of psychological resilience. For example, Karadag et al used a questionnaire to analyze the
relationship between psychological resilience and social support in hemodialysis patients. They found a strong and significant
correlation between the multidimensional perceived social support scale and psychological resilience.’ Brooks et al explored
the influencing factors related to psychological resilience. They identified protective factors such as training, experience,
perceived (personal) ability, and social support as influences related to psychological resilience.'® Lipskaya-Velikovsky
conducted a survey that included standard measures of psychological distress, participation in activities of daily living, social
connectedness, resilience, and quality of life (QOL). It was found that psychological distress, the participation dimension,
social connection, and self-efficacy could explain QOL, while the participation dimension was a mediating variable of QOL."'
McKenna et al studied the origin and concept of psychological resilience, summarized the existing resilience measurement
tools, and integrated the relevant factors, predictors, and results of psychological resilience of family caregivers of patients
with Carney complexes (CNCs). Although the definitional concepts of healthy adaptation and balance are consistent, there is
still inconsistency in the definition and assessment of psychological resilience.'” These studies have demonstrated that social
support has a favorable effect on the mental health and general mental well-being of elderly individuals and that there is
a substantial relationship between social support and psychological resilience. Social support and psychological fortitude can
also play a variety of moderating functions. A general definition of social support is any interpersonal social resource that
involves either the existence or influence of healthy human interactions. The buffering concept contends that as social support
grows, so should the impact of socioeconomic disadvantage on mental health.'

In short, in view of today’s aging problem, exploring the impact of social support measures such as urban green space
analysis and improving the quality of green space on the mental health of the elderly has important practical significance
for building a healthy smart city community. Through literature research and questionnaire surveys, relevant influencing
factors are analyzed to examine the impact of social support on the mental health of the elderly. Machine learning is used
to classify various social support measures. This study aims to provide experimental guidelines to help society intervene
in the mental health of older adults. Additionally, the study recommends social support measures such as increasing
urban green space and improving the quality of green space to improve the mental health of the elderly and build
a healthy community. This analysis provides a rare opportunity to examine whether social support attenuates negative
social effects on mental health equitably.

The overall organizational structure of this work is as follows. Introduction is the introduction, which expounds on the
background and status quo related to the urban ecological environment and the mental health of the elderly. This part
summarizes the current research gaps and puts forward the innovations and contributions of this research. Materials and
Methods is the method to investigate the impact and relationship of social support, such as mental health and the ecological
environment, through a questionnaire survey. Results and Discussion is the results and discussion, descriptive and correlation
analysis of the questionnaire results. Based on the results, corresponding recommendations are discussed and presented.
Conclusion is the conclusion, briefly describing the results, limitations, and prospects.

Materials and Methods

Analysis of the Psychological Resilience Framework
Psychology believes that people can protect themselves and adapt to the environment. Mental resilience is divided into
four states - The initial stage balancing physical, mental, and spiritual states.'* With the introduction of stress and
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setbacks, equilibrium will be disrupted, and individuals begin to reintegrate resources and adapt to the environment. The
result of the recombination is shown in Figure 1.

Figure 1 illustrates that some people may rearrange resilience and increase their psychological qualities, while others
enter a loss-making reorganization mode and see a decline in psychological quality. Self-efficacy refers to the capacity to
communicate and seek assistance, and one’s physical well-being frequently influences one’s capacity for psychological
resilience. High self-efficacy is positively correlated with psychological adaptation and resilience in individuals.
Therefore, enhancing psychological resilience can enable people to better adapt to the real world, develop themselves,
and realize their value.'> The psychological resilience framework considers both the reconfiguration that happens due to
a person’s psychological resilience and the interaction process between the individual and the outcome. The construction
process of the frame is illustrated in Figure 2.

As shown in Figure 2, the psychological resilience framework mainly includes six main aspects, four of which are
influencing factors (stressor or challenge, environment, individual internal resilience factor, and outcome), and the other
two are interaction processes, which are the process of human-environment interaction and the process of resilience
between people and outcomes. Psychological resilience is a dynamic adjustment process. Psychological resilience can
continuously change in the dynamic adjustment of individuals and the environment. Whether setbacks, stressful events,
or positive events, it helps to affect the intensity of psychological resilience to a certain extent. Thus, psychological
resilience is an ability that can be improved through training.
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Figure | Schematic diagram of psychological resilience recombination results.
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Figure 2 Schematic diagram of the psychological resilience framework.
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Related Theoretical Knowledge of Mental Health

As a classification of human health, many scholars have studied mental health. In Grossman’s health demand theory,
consumption and investment are considered comprehensively and combined with the health investment function, other
commodity investment functions, and time and income constraints to maximize consumer utility.'®'” Individuals aim at
maximizing utility in different periods, the initial health is exogenous, and the health capital stock owned by individuals
in the later period depends on health investment, which is an endogenous variable. The health stock will generate
benefits, and the utility function of the entire life cycle of an individual is expressed as Eq. (1):

U:U(”il_]iazi) i:0,1,~~~,n (1)

In Eq. (1), H; refers to the health capital stock, i=0 represents the initial health capital stock, z; refers to the unit income
of health capital, and Z; refers to the consumption of other commodities except for health, which is the investment in
other consumer goods and can be expressed as follows:

Zi:()(bthE) i=0,1,--~,n (2)

In Equation (2), X; refers to the general consumer goods that can be purchased, #; refers to the production time of other
commodities, and E refers to human capital other than health.

The health capital stock will continue to depreciate with the growth of the individual’s age. For example, when the
individual gradually becomes elderly, J; refers to the depreciation rate. Therefore, it is necessary to invest in health
capital. Equation (3) represents the increase in health capital. Healthy capital increment equals healthy net investment
(gross investment - depreciation).

Hiw—Hi=1—6H i=0,1,---,n (3)
In Equation (3), /; refers to health capital investment.
LZII(M7tI_[17E) lZO,l,,n (4)

In Eq. (4), tH; refers to the health increase through investment and the time during which health can be increased through
investment.

Therefore, Egs. (1)—(4) constitute the individual health demand model, and the solution of the above equation is the
health demand function when the individual’s utility is maximized. From a practical standpoint, the mental health
assessment scale is used to gauge and assess each person’s mental state, that is, to gauge and categorize each person’s
mental state using scales to ascertain if they are experiencing mental diseases or illnesses. Generally, mental health refers
to being free of mental disorders or mental illnesses. Therefore, it is thought that the mental health of the elderly is
a healthy and lasting pleasant mental state that may be evaluated and drawn in this work.

Influence of Social Support on the Mental Health of Elderly Individuals in Healthy

Communities

Everyone has a support system. Social support is a dimension to test individual social adaptability. Multiple subjects
provide social support, and the support content is actual and perceptible. From its source analysis, it can be summarized
as support from social networks, communities, and close partners.'® The concept theory of “social support” is applied to
guide the understanding of the comprehensive network of disadvantaged groups, assist disadvantaged groups in finding
available support resources around them, and connect support points into a support network. Social support is utilized to
provide services to elderly individuals, and its network structure is shown in Figure 3.

From Figure 3, the social support network of the elderly includes social support content, social support object, and
social support subject. The object of social support refers to elderly individuals, and the subject of social support includes
two aspects: formal social support and informal social support. Among them, social work services belong to formal social
support. Its real significance in community home-based care services is to form a close support network from the support
links from families, social organizations, and grassroots governments to improve personal life satisfaction and the level
of community home-based care services. Of course, the construction of healthy communities cannot be separated from
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Figure 3 Diagram of social support networks for older persons in a healthy community.

the support of the ecological environment. Studies have shown that increasing urban green space can significantly
enhance people’s pleasure and reduce their risk of mental health diseases.'

Mental Health Questionnaire and Scale Evaluation

Questionnaire Design

The questionnaire used in this work consists of six parts: a basic information questionnaire, a life satisfaction scale,
positive and negative affect scales, social support rating scale, a life orientation test-revised version, and psychological
resilience scale.

Subjective well-being is investigated using the Life Satisfaction, Positive Affect, and Negative Affect scales. After the
scores of each variable are standardized, the calculation formula of subjective well-being is expressed as happiness= life
satisfaction+ positive emotion- negative emotion. Among them, the life satisfaction scale’® measures the cognitive
component of subjective well-being. The scale consists of 5 items, scored on 5 points, with numbers 1-5 representing
“very disagree” to “very agree”; the higher the score, the more satisfied with life. The Cronbach a of the life satisfaction
scale is 0.831. The Positive Affect and Negative Affect Scale is used to measure the emotional component of subjective
well-being,?' with a 5-point score, ranging from “almost none” to “very much”, with 1-5, respectively. Among them, the
Cronbach a of the positive and negative emotion subscales are 0.872 and 0.886, respectively.

The Social Support Rating Scale is used to evaluate the social support status of individuals. The scale includes
objective support, subjective support, and support utilization. The higher the total score, the better the individual’s social
support status. A 4-point scale is used, where 1= none; 2= very little; 3= normal range; 4= full support. The Cronbach a
of the social support rating scale is 0.778.

Life Orientation Test-Revised® adopts a 5-point Liken scoring standard, 1=strongly disagree, 5=strongly agree. The higher
the total score, the more optimistic the individual is. The Cronbach’s a for the Life Orientation Test-Revised Scale is 0.635.

The Mental Resilience Scale** measures the positive psychological qualities that help individuals adapt to difficult
situations or face stressful events. A 5-point scale is used, with one being strongly disagreed and five being very agreed.
The higher the total score, the higher the level of individual psychological resilience. Among them, the Cronbach o of the
Mental Toughness Scale is 0.910.

Additionally, the ML algorithm is introduced here for classification analysis to verify the feasibility of each scale.

Survey Objects and Methods

This work uses an offline questionnaire survey to investigate elderly individuals at home in Changchun. Data collection is
from March 1, 2022, to September 1, 2022. The inclusion criteria for the experimenters are 1. age 65 and above; 2. living in
Changchun city; 3. self-considered healthy, without suffering from diseases that affect memory and cognitive abilities; 4. not
suffering from serious psychological disorders; 5. have not received cognitive training or participated in any clinical research;
6. willing to participate in the research and sign the informed consent. The exclusion criteria are 1. age does not meet the
requirements; 2. they do not live in Changchun City; 3. suffer from diseases that affect memory and cognitive ability; 4. suffer
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from serious psychological disorders; 5. have received cognitive training or have participated in other clinical research; 6. have
not signed the informed consent or are unwilling to participate in the research.

The questionnaires are anonymous, and the results are kept confidential. Additionally, the subjects are informed that
the data are only used for academic research, and a small gift is given. A total of 251 questionnaires were distributed, and
243 questionnaires were recovered, with a recovery rate of 96.81%. After eliminating the questionnaires with obvious
errors and missing questions, there were 228 valid questionnaires, and the effective rate of the questionnaires was
93.83%. Cronbach’s alpha was used to test the reliability and validity of the questionnaire.

Statistical Methods of Data

Statistic Package for Social Science (SPSS) 19.0 was adopted to perform descriptive statistics, difference tests, and
correlation analysis on the data. In the difference test, the independent sample #-test was used to compare two groups, and
one-way ANOVA was used to compare multiple groups. When the variances were homogenous, the least significant
difference (LSD) method was employed for post hoc multiple comparisons; when the variances were unequal, the Welch
test was used, and Tamhane’s T2 method was used for multiple comparisons. p < 0.05 indicated a significant difference.

Results and Discussion

In this section, the reliability of this survey is evaluated based on Cronbach’s alpha. Table 1 shows Cronbach’s a test
questionnaire results. According to Table 1, the mean value of Cronbach’s alpha in the questionnaire is 0.819. This
implies that the questionnaire created in this study has good internal consistency and stability and high credibility and is
reasonable and effective. Furthermore, descriptive statistics, difference tests, and correlation analysis are performed in
this work to examine the disparities in scores for each scale and dimension of health status. The study adhered to the
guidelines of the Declaration of Helsinki and was approved by the Ethics Committee of Jiangnan University. Written
informed consent was voluntarily obtained from all participants.

Descriptive Statistics and Analysis

Demographic descriptive statistics were conducted on the results of this questionnaire, as shown in Table 2. All the
respondents were elderly, and there was no significant difference in the proportion of males and females. Additionally,
from the perspective of activity ability and chronic disease, the number of healthy elderly individuals is less than half. In
addition, residents account for a large proportion of the survey subjects. From the perspective of income and housing
ownership, it is found that the overall society is generally good, but there are still large differences among individuals.

Variance Analysis

The score differences of each scale and dimension in health status are analyzed, as shown in Figures 4 and 5, respectively.
The multiple tests using LSD reveal that in terms of subjective well-being, life satisfaction, and positive emotions, the elderly

in good health score the highest (p < 0.01). The elderly in good health also scored higher than the elderly, who were generally

frail and sick (p < 0.001). In addition, an obvious difference (p < 0.001) is found between elderly individuals in general and

elderly individuals who are frail and sick (p < 0.001). Elderly individuals who are frail and sick have the lowest scores on the

Table | Cronbach’s Alpha Test Results for Questionnaire

Results
Dimension Cronbach a
Life satisfaction scale 0.831
Positive effect scale 0.872
Negative effect scale 0.886
Social support rating scale 0.778
Life orientation test - revised scale 0.635
Psychological resilience scale 0910
Average value 0819
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Table 2 Descriptive Statistics

Variable Cases | Average | Standard | Frequency | Minimum | Maximum
Deviation
Age (years old) 228 69.511 3.796 - 58 89
Gender
Male =| 228 0.579 - 132 0 |
Female =0 96
Education level
Junior high school and above = | 228 0.478 - 109 0 |
Primary school and below = 0 119

Have a partner

Yes = | 228 0.739 - 168 0 [
No partner = 0 60
Chronic disease
Yes = | 228 0.592 - 135 0 [
No =0 93
Mobility (the higher the score, the stronger the mobility) 228 17.631 3.587 - 8 24
Revenue (logarithm of total revenue (yuan)) 228 8514 0.935 - - -
Residents
Yes = | 228 0.693 - 158 0 |
No =0 70
Homeownership Property house or public
house = | 228 0.833 - 190 0 |
Rent = 0 38
AREA 500 (green area within 500 m buffer of community/m?) 228 36517.631 | 50114.352 - 0 289075.513
Mental health (scores 0—6: low risk of mental health disorders; 228 10.323 4,031 - 0 24

scores 7—12: low risk of mental health problems; scores 13-18:
higher risk of mental health problems; score 19-21I: high risk of
mental health problems)

total score and each dimension. For the negative sentiment, the Tamhane method is used for post hoc multiple comparisons due
to variance heterogeneity. The results show that elderly individuals in good health have the lowest score (p < 0.05).

As demonstrated in Figure 5, the elderly who are healthy had the highest score in subjective support (p < 0.001). The
elderly who are in better health score higher than those generally frail and sick (p < 0.001). After the LSD post hoc
multiple test comparison, the healthy elderly scored the highest objective support score (p < 0.001). The difference in the

35 1
30 1
251 9

20 1

Score
[

*% Py

Healthy Healthier Commonly Weak and sickly

B Subjective well-being SLife satisfaction B Positive emotion EBNegative emotion

Figure 4 The score differences of each dimension of subjective well-being in health status (***p < 0.001, **p < 0.01, and *p < 0.05).
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Figure 5 The results of the differences in the scores of social support, optimism, and psychological resilience in health status (***p < 0.001, **p < 0.01, and *p < 0.05).

support utilization scores of the elderly among different health conditions reached a marginally significant level (p =
0.063 > 0.05). In the dimension of optimism and psychological resilience, the scores of the elderly with different health
conditions were obviously different (p < 0.001). The post hoc test suggests that the elderly in good health score the
highest (p < 0.001), and the healthy elderly show higher scores (p < 0.01).

Correlation Analysis

Further correlation analysis of subjective well-being to social support, optimism, and psychological resilience of the elderly is
shown in Figure 6. The correlation analysis between social support and optimism and the psychological resilience of the
elderly is shown in Figure 7. In Figure 6, the correlation analysis of the elderly’s subjective well-being and social support
shows they are positively correlated (p < 0.001). Except for the insignificant correlation between support utilization and
negative affect, the subjective well-being subdimension shows a positive correlation with all dimensions of the social support
scale. The correlation analysis between the elderly’s subjective well-being and optimism shows an obvious correlation (p <
0.001). The correlation analysis between the elderly’s subjective well-being and psychological resilience shows that

m Subjective well-being N Life satisfaction B Positive emotion B Negative emotion
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] i /
0.4 T & Z
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Figure 6 Correlation analysis results of elderly subjective well-being with social support, optimism, and psychological resilience (*** p < 0.001).
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Figure 7 Correlation analysis results of elderly social support with optimism and psychological resilience (*** p < 0.001).

psychological resilience is positively correlated with the total score of subjective well-being (p < 0.001); it is positively and
negatively associated with life satisfaction and positive emotion (p < 0.001) and negative emotion (p < 0.001), respectively.

Correlation analysis is carried out on the optimism of the elderly and their social support status (Figure 7). Optimism
is positively correlated with the total social support score (p < 0.0.001), but its correlation with objective support is
insignificant. Further correlation analysis is conducted between elderly psychological resilience and social support. The
results suggest that psychological resilience is positively associated with the total score of social support, objective
support, subjective support, and support utilization (p < 0.001).

Machine Learning Analysis
Figure 8 shows the generated confusion matrix employing an ML algorithm.

As shown in Figure 8, by using ML to analyze the actual and predicted values of various social support measures and
mental resilience, the mental resilience framework can classify social support, and it is verified that the ML algorithm can
effectively identify various social support measures for elderly individuals with optimism and mental resilience framework.

IVIA0

Psychological
resilience

g 0.8
8 3 '
8 g S
§° &
2
w
9 g 0.6
: :
P =
p— [=]
(o] =
2 8
Q — ~04
< 3
o
=
5
2
2,
o

Social

Social  Objective Utilization Opftimistic Greening Psychological
irban resilience
spaces

Predictive values

Figure 8 Classification confusion matrix using an ML algorithm.
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Discussion and Suggestions

Identifying senior social support with optimism and psychological resilience using ML algorithms is a hot topic. To maintain
interpersonal relationships and to obtain more care and assistance, several academics have also noted that social activities and
physical health are helpful.”> However, older people with poor health frequently have restricted ranges of mobility, which
limits their access to care and assistance from others.”® According to the findings of this poll, the aged in excellent health had
the highest subjective well-being, life satisfaction, and pleasant emotions. This finding demonstrates that health status is
a major factor influencing the subjective well-being of elderly individuals. Scholars in relevant domains agree with the
findings.?’ As a result, health status should be recognized as a significant element influencing subjective well-being. A further
examination from the standpoint of social support reveals that healthy elderly individuals receive higher social assistance.

Furthermore, there is a substantial positive link between subjective well-being and social support, and all social
support variables show significant relationships except support use and negative affect. Most researchers’ studies®™>’
confirm the major effect of emotional support individuals feel on their physical and mental condition and well-being
experience. The significance of psychological resilience in mediating social support and subjective well-being is
important when elderly individuals lack psychological resilience. Their subjective well-being declines significantly.
Numerous factors, such as physical frailty, illness, disability, and decreased mobility, put pressure on elderly individuals.
Negative mental states may have a greater impact on the quality of life and mental health of elderly individuals than
physical frailty or disease. Studies have shown that aging-related physical loss can cause elderly individuals’ negative
self-perceptions and evaluations. This can result in a subjective feeling of low well-being.*

Through the above discussion and analysis, this work proposes the following suggestions for building healthy
communities. First, it should attach importance to the subjective perception of the community elderly to living
environment greening and adopt different ideas of greening promotion and social support for different types of space
in the living area. For example, appropriate “greening autonomy” strategies should be introduced to enhance subjective
greening evaluation and promote physical activity and social interaction among elderly individuals. Second, it is
suggested to accelerate the construction of urban parks, optimize the spatial layout of urban parks, enhance the
accessibility of parks, improve the quality of the space environment and promote the intensity of use of urban parks
by elderly individuals. Meanwhile, it can encourage shared courtyard greening and improve the openness of green space
so that the elderly has more convenient access to green space. Third, control of the green sight rate should be
strengthened, and full use of lampposts, bridge columns, guardrails, building facades, and other vertical spaces should
be made to develop three-dimensional greening. The greening level can be improved by “climbing vines to hang green”.
In this case, to achieve the goal of building a healthy community, the mental health of the elderly will be positively
affected, and the mental health risk will be significantly reduced.

Conclusion

In conclusion, the impacts of questionnaires on the mental health of elderly individuals are analyzed through literature research
and questionnaire surveys. The results show that health status is an important factor affecting the subjective well-being of the
elderly. Additionally, all dimensions of social support have significant correlations except support utilization and negative
affect. Mental toughness has a significant mediating effect on social support and subjective well-being. Some social support
measures can be adopted to build healthy communities which positively affect the mental health of elderly individuals,
providing an experimental reference for follow-up interventions for the mental health of the elderly in society. However, there
are some shortcomings in this work. For example, the research mainly focuses on the elderly with certain activity abilities and
education levels. In order to make the research results more reliable, follow-up research can select special elderly groups for

discussion, such as the elderly in nursing homes, so as to obtain information from research surveys of a wider sample.
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