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Introduction: Mental health risk among urban older adults has become an important public health and social policy issue in the
context of rapid population aging in China. Existing studies have often focused on single factors and have lacked an integrated analysis
of multi-level determinants within a unified theoretical framework. This study examined the associations of ecological system factors
with mental health risk among urban older adults.

Methods: Data were drawn from the 2020 China Longitudinal Aging Social Survey (CLASS). Guided by Bronfenbrenner’s
ecological systems theory, this study constructed an analytical framework covering the micro-, meso-, exo-, macro-, and chrono-
system levels. Ordered logistic regression, stepwise cumulative regression, bootstrap mediation analysis, and robustness tests were
used to examine the associations of social support, activity participation, community environment, institutional environment, and risk
events with mental health risk, as well as subgroup heterogeneity.

Results: Higher levels of social support and more frequent activity participation were associated with higher mental health risk. Better
community and institutional environments were associated with lower mental health risk, whereas risk events were significantly
associated with higher risk. Mediation analysis suggested that activity participation was indirectly associated with mental health risk
through risk events, while the association between community environment and mental health risk was attenuated after risk events
were taken into account. Heterogeneity analysis showed substantial differences across gender, age, income, and educational groups.
Discussion: Mental health risk among urban older adults was closely related to multi-level ecological factors. Policy efforts should focus
on improving the quality of support, strengthening community services and institutional protection, and adopting stratified interventions for
different groups. Given the cross-sectional design, the findings should be interpreted as associations rather than causal relationships.
Keywords: urban older adults, mental health risk, ecological systems theory

Introduction
With the acceleration of population aging, mental health risk among older adults has become an important public health and
social policy issue. Data from the Seventh National Population Census show that the population aged 60 years and above in
China has reached 264 million, accounting for 18.70% of the total population, and the degree of population aging continues to
deepen,' while the number of urban older adults has also continued to increase. As age increases, older adults face multiple
challenges, including physiological decline, social role transitions, and life-event shocks, making psychological distress such
as depression, loneliness, and anxiety more likely to accumulate,” thereby affecting quality of life and increasing demands for
health care and social support.® Therefore, an in-depth analysis of the factors associated with mental health risk among urban
older adults is of important practical significance for advancing active aging and improving community support and health
governance systems.

Existing studies have examined older adults’ mental health from multiple perspectives, including environmental factors,
social participation, family support, economic income, physical health, and subjective cognition. Previous research has shown
that good living conditions and community environments can help alleviate loneliness and anxiety among older adults, whereas
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adverse environments and social isolation may increase the risk of depression; social participation and social support are
generally regarded as important resources for improving the mental state of older adults, although some studies have also
pointed out that insufficient support quality or mismatched support may impose additional psychological burdens.” With the
development of digital technology, the use of information and communication technology has, to some extent, helped alleviate
social isolation and improve psychological well-being among older adults.® However, existing studies have mostly focused on
a single dimension or specific factors and have lacked a systematic analysis that incorporates factors at different levels into
a unified theoretical framework, especially with regard to simultaneously examining major life events and group heterogeneity.

Bronfenbrenner’s ecological systems theory provides a multi-level analytical perspective for understanding mental health
risk among older adults. This theory emphasizes that individuals are situated within a nested environment composed of the
microsystem, mesosystem, exosystem, and macrosystem, and that factors at different levels jointly influence individuals’
psychological states through dynamic interactions.” Subsequent extensions of the temporal dimension further suggest that life-
course events and social changes may also shape mental health risk. On this basis, this study integrates social support, activity
participation, community environment, institutional environment, and risk events within the framework of ecological systems
theory, and examines their relationships with mental health risk among urban older adults.

Using data from the 2020 China Longitudinal Aging Social Survey (CLASS), this study employs ordered logistic
models, stepwise cumulative regression, bootstrap mediation analysis, and robustness tests to examine the relationships
between factors at different system levels and mental health risk, and further analyzes heterogeneity across gender, age,
income, and educational groups. The marginal contributions of this study are threefold. First, it incorporates micro-,
meso-, exo-, macro-, and temporal dimensions into a unified analytical framework to examine the multi-level influences
on mental health risk among urban older adults. Second, it introduces risk events to analyze their mediating associations
between different system factors and mental health risk. Third, it reveals differences across groups through subgroup
regression, thereby providing empirical evidence for stratified intervention and policy design.

Literature Review
In recent years, a substantial body of research has examined the factors influencing older adults’ mental health. These
factors can generally be divided into objective factors and subjective factors.

Regarding objective factors, environmental and living conditions are regarded as important external conditions
affecting older adults’ mental health. Studies have shown that climate change may exacerbate environmental vulner-
ability among older adults and thereby increase psychological stress;® indoor air pollution and environmental pollution
may also adversely affect older adults’ emotions, cognitive functioning, and overall mental health.” Meanwhile, living
environment and community support conditions are also important. High-rise residential environments may aggravate
loneliness and anxiety at the level of subjective perception,'® whereas age-friendly support conditions in family and
community environments may help improve older adults’ mental health, especially among those with poorer living
conditions or those in the young-old and middle-old age groups.''

Social participation, social support, and the use of information and communication technology are also important
themes in research on older adults’ mental health. Existing studies generally suggest that social participation and social
support help alleviate loneliness and depressive symptoms and constitute important resources for promoting older adults’
mental health.'? At the same time, digital inclusion and social capital are also significantly associated with older adults’
mental health."® Sustained social participation may, to some extent, slow the progression of depressive symptoms.'*
However, these effects are not always consistent, and factors such as income differences and health status may influence
their direction and magnitude.'® In addition, the use of information and communication technology is believed to reduce
social isolation and improve mental health among older adults, especially when they have higher information technology
self-efficacy.'® As the variety of internet applications increases, older adults’ psychological well-being may further
improve.'” Beyond formal social participation, moderate family caregiving and intergenerational interaction may also
have positive effects on older adults’ mental health.'®

In addition to objective environments and social resources, subjective cognition and psychological evaluation also
affect older adults’ psychological states. Research has shown that ego integrity, as a positive evaluation of one’s own life
course and sense of value, helps alleviate negative emotions such as anxiety and depression.'” At the same time, older
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adults’ attitudes toward change and aging are also closely related to their mental health, and positive aging cognition and
stronger adaptive capacity may contribute to greater psychological well-being.*

In summary, existing studies have identified important factors affecting older adults’ mental health from multiple
dimensions, including environmental factors, social participation, family support, information technology use, and
subjective cognition. However, existing research has still focused largely on single factors or a single dimension, with
considerable discussion of the relationships between different environmental and behavioral factors and older adults’
mental health, but relatively limited research integrating multi-level factors from the perspective of the overall ecological
environment. Meanwhile, studies have paid attention to temporal changes in older adults’ mental health,?' yet relatively
few have comprehensively examined risk events, community environment, institutional environment, and individual
resources within a single analytical framework. Therefore, it is necessary, within a systematic theoretical framework and
in conjunction with existing analytical framework studies on living arrangements, living environments, and older adults’
mental health,22 to further integrate micro-, meso-, exo-, macro-, and temporal dimensions for a more comprehensive
analysis of mental health risk among urban older adults.

Theoretical Hypotheses

Bronfenbrenner’s ecological systems theory posits that individual development occurs within a multi-level nested
environment composed of the microsystem, mesosystem, exosystem, macrosystem, and temporal dimension, and that
interactions among these systems jointly influence individuals’ psychological states. Based on this theory, this study
analyzes the factors associated with mental health risk among urban older adults from the perspective of multi-level
environmental factors and proposes the following hypotheses.

At the microsystem level, social participation and social connectedness are important factors influencing mental health risk
among urban older adults.>* Instrumental, social, and emotional support provided by family members, relatives, friends, and
social networks can help alleviate daily difficulties, reduce loneliness, and enhance psychological security. At the same time,
activity participation may expand social ties, strengthen a sense of belonging, and potentially improve psychological status.**
However, these relationships do not necessarily follow a single direction at all times, and may be affected by support type,
participation patterns, individual needs, and specific contexts. Therefore, Hypothesis 1 is proposed: social support and activity
participation are significantly associated with mental health risk among urban older adults.

At the exosystem and macrosystem levels, community environment and institutional environment constitute impor-
tant external conditions in the daily lives of older adults. Living conditions, community infrastructure, and barrier-free

2526 4t the same time, broader

environments may affect older adults’ sense of safety, convenience, and independence;
living conditions, external resources, and social support environments may also be associated with subjective well-being
among older adults.?” Therefore, Hypothesis 2 is proposed: community environment and institutional environment are
significantly associated with mental health risk among urban older adults.

At the temporal level, adverse life changes experienced in old age may increase individuals’ uncertainty and
psychological stress, thereby increasing mental health risk. Therefore, Hypothesis 3 is proposed: risk events are
significantly associated with mental health risk among urban older adults.

In addition, different groups vary in their access to resources and social circumstances, and older adults from different
socioeconomic backgrounds may face different levels of mental health risk.?® Therefore, Hypothesis 4 is proposed: the
factors associated with mental health risk among urban older adults exhibit significant heterogeneity across different
groups.

Overall, mental health risk among urban older adults may be jointly shaped by multi-level ecological system factors.
On this basis, this study further examines the relationships between factors at different levels and mental health risk, as
well as the roles of risk events and group differences within these relationships. Figure 1 presents the analytical
framework based on ecological systems theory, summarizing the relationships among social support, activity participa-

tion, community environment, institutional environment, risk events, and mental health risk among urban older adults.
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Figure | Analytical Framework Based on Ecological Systems Theory.

Variables and Methods

Data Source

This study used data from the 2020 China Longitudinal Aging Social Survey (CLASS). The survey was organized and
implemented by the Institute of Gerontology at Renmin University of China and covered multiple provinces and
municipalities across the country. It mainly collected information on the socioeconomic status, family support, quality
of life, and mental health of older adults aged 60 years and above. After excluding missing values and invalid cases,
a final sample of 4292 valid observations was obtained. Stata 14.0 was used for data analysis. Within the framework of
ecological systems theory, this study examined the relationships between factors at the micro-, meso-, exo-, macro-, and
temporal levels and mental health risk among urban older adults.

Variables

Dependent Variable

The dependent variable was the level of mental health risk among urban older adults. Based on 10 CLASS 2020 items
related to mental health, a composite mental health score was constructed from five dimensions: loneliness, anxiety-
related somatic symptoms, depressive mood, social adaptation, and self-worth (see Table 1). After harmonizing item
coding, the items were combined into a continuous composite mental health score, with higher scores indicating better
mental health status and lower scores indicating higher mental health risk. For the purposes of risk identification and
stratified comparative analysis, an ordered three-category mental health risk variable was then constructed based on this
continuous score. Specifically, category boundaries were smoothed based on the score distribution of the sample, the
exploratory boundary identification generated by a decision tree, and prior research practice. Mental health risk was
ultimately divided into three levels: high risk (0, 2.63), medium risk [2.63, 3.50), and low risk [3.50, 5.00]. Among these,

Table | Dimensions and Indicator System for Assessing Mental Health Risk

First-Level Indicators Second-Level Indicators

Loneliness E2-2: Did you feel lonely in the past week?

E2-8: Did you feel that you had nothing to do in the past week?

Anxiety-Somatic E2-6: Did you have poor sleep in the past week?
Symptoms E2-5: Did you feel like not eating in the past week?
Depressive Mood E2-3: Did you feel very sad in the past week?

E2-7: Did you feel useless in the past week?

Social Adaptation E6-5: The society is changing too quickly, and | find it difficult to adapt.
E6-8: Social changes are increasingly unfavorable to older adults.
Self-Worth E6-4: | feel that | am still a useful person to society.

E5-4: Due to my age, | feel excluded from the side.
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0, 1, and 2 represent high risk, medium risk, and low risk, respectively. This operationalization was intended primarily for
risk identification and stratified analysis. Future research may further evaluate the psychometric structure and classifica-

tion stability of this measure using more rigorous measurement approaches.

Independent Variables

This study treated social support, activity participation, community environment, and institutional environment as the
core independent variables. Social support was measured using six questionnaire items covering instrumental support,
social support, and emotional support. Activity participation was measured by the frequency of participation in seven
categories of social activities. Community environment mainly included the provision of community eldercare services
and the availability of community facilities. Institutional environment was mainly constructed from questionnaire items
on respondents’ satisfaction with the public environment and community governance. The variables and their measure-

ment methods are presented in Table 2.

Table 2 Main Variables Related to Mental Health Risk in Urban Older Adults

Ecological Domain Dimension Items
Level
Micro- Support Instrumental How many family members or relatives can provide you with help when you need?
system Network Support How many friends can provide you with help when you need?
Social How many family members or relatives can you meet or contact at least once a month?
Support How many friends can you meet or contact at least once a month?
Emotional How many family members or relatives can you talk to about your private matters with
Support confidence?
How many friends can you talk to about your private matters with confidence?
Meso- Activity Community a. Community security patrol
system Participation Participation b. Environmental hygiene protection

c. Mediating neighborhood disputes
d. Voluntary services requiring professional skills (such as free medical consultations,
cultural and technological promotion, etc)

Neighborhood a. Taking care of other elderly people/children (such as helping with shopping, daily care,

Mutual etc)
Assistance b. Accompanying to chat
c. Caring for and educating the next generation (excluding one’s own grandchildren)
Exo-system | Community Community Does your community provide the following services?
Environment Services a. Home visits

b. Urban elderly service hotline

c. Accompanying to see a doctor

d. Helping with daily medical consultations
e. Legal aid

f. Home cleaning services

g. Elderly canteen or meal delivery

h. Day care center or nursing home

i. Psychological counseling

Community D11. Does your community have the following activity venues or facilities?
Facilities a. Elderly activity rooms

b. Fitness venues/facilities

c. Chess (mahjong) room

d. Libraries

e. Outdoor activity venues

(Continued)
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Table 2 (Continued).

Ecological Domain Dimension Items

Level

Macro- Institutional Public B24. How satisfied are you with the following situations in your community (village/
system Environment Environment residence)?

a. Road conditions
b. Fitness/activity venues

c. Environmental hygiene
d. Road/street lighting
e. Barrier-free facilities
Community a. Public security environment
Governance b. Atmosphere of respecting the elderly
c. Competence of neighborhood committee staff
Notes: For Instrumental Support, Social Contact, and Emotional Support: 0 = None; | = One; 2 = Two; 3 = Three or four; 4 = Five to eight; 5 = Nine or more. For Activity
Participation: 0 = Never participated; | = Several times a year; 2 = At least once a month; 3 = At least once a week; 4 = Almost every day. For Community Services: | = Yes;
2 = No. For Public Environment and Community Governance: | = Strongly satisfied; 2 = Satisfied; 3 = Neutral; 4 = Dissatisfied; 5 = Strongly dissatisfied.

Mediating Variable

The mediating variable was risk events. This variable was constructed from the questionnaire item asking whether
respondents had experienced any of the following events during the previous 12 months, including marriage or childbirth
of children or grandchildren, retirement, serious illness of the respondent, natural disasters, death of a spouse, death of
a child, death of other relatives or friends, property loss, serious illness of a family member, conflicts with relatives or
friends, relocation, and accidents, for a total of 13 categories of events. In this study, “risk events” refers broadly to major
life events experienced in later life that may involve adjustment demands or psychological stress, even though the
direction and intensity of their impacts may vary across specific event types. The number of risk events experienced by
each respondent was summed to form the risk-event variable.

Control Variables

In addition to the core independent and mediating variables, this study controlled for sociodemographic characteristics
that may be associated with mental health risk among older adults, including gender, age, marital status, educational
attainment, income, exercise frequency, number of children, and religious belief.

Model Specification

Ordered Logistic Regression Models by System

To examine the relationships between ecological factors at different system levels and mental health risk, this study first
employed ordered logistic regression models, in which social support, activity participation, community environment,
institutional environment, and risk events were separately entered as core explanatory variables. The dependent variable
was the level of mental health risk (0 = high risk, 1 = medium risk, 2 = low risk). The model is specified as follows:

logit(P(Y <j)) =a, — f+ X +y*C

Where: Y represents mental health risk; j represents the category threshold (j=0,1,2); a; is the cut-off point; X; represents
the k-th system variable (k=1,2,3,4,5 corresponding to social support, activity participation, community environment,
institutional environment, risk events respectively); f; is the regression coefficient of the system; C represents the control

variable group.

Stepwise Cumulative Regression Model

Based on the single-system regressions, this study further adopted a stepwise cumulative approach, in which ecological
variables at different system levels were sequentially entered into the same model to examine the relationships between
jointly included multi-level factors and mental health risk. The model is specified as follows:
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K
logit(P(Y <j))=a,— Y, ppxXe +y=*C
k=1

Where: K=1,2,3,4,5 represents the five systems added step by step; each time k increases by 1, the model adds one
system variable; the meanings of other symbols are the same as above.

Analysis of Empirical Results

Descriptive Statistical Analysis

Sample Characteristics

Table 3 reports the basic characteristics of the sample. The mean age of the respondents was 76.27 years, and 48.5% were
male. The mean level of educational attainment was 3.54, indicating that the overall educational level was relatively low
to moderate. Married respondents accounted for 77.1% of the sample. Mean income was RMB 12,527.8, with a relatively
large standard deviation, suggesting substantial variation in economic status within the sample. The mean frequency of
exercise was 4.45, the mean number of children was 2.04, and 4.9% of respondents reported having a religious belief.

Descriptive Statistics of the Main Variables

Table 4 presents the descriptive statistics for the main variables. For the dependent variable, the mean value of the
underlying continuous mental health score, which was used to construct the ordered mental health risk categories, was
0.920. Lower values on this score indicate higher mental health risk. Across dimensions, the mean scores for loneliness,
anxiety-related somatic symptoms, and depressive mood ranged approximately from 3.2 to 3.5, whereas the mean scores
for social adaptation and self-worth were relatively higher. Among the independent variables, the mean social support
score was 14.22, indicating that the sample generally had a certain level of support; the mean score for activity
participation was 1.98, suggesting a relatively limited overall level of participation. The mean community environment
score was 3.02, and the mean institutional environment score was 30.878, indicating a relatively positive overall
evaluation of the institutional environment. The mean value of the mediating variable, risk events, was 0.476, suggesting
that the average number of risk events experienced by respondents was relatively low.

Baseline Regression Results

Relationships Between System-Level Factors and Mental Health Risk

Table 5 reports the relationships between ecological factors at different levels and mental health risk. The results show
that both social support and activity participation were significantly associated with mental health risk, with coefficients
of —0.015 and —0.028, respectively, indicating that, in this sample, higher levels of social support and more frequent
activity participation were associated with higher mental health risk. The coefficients for community environment and
institutional environment were 0.049 and 0.038, respectively, indicating that better community and institutional

Table 3 Descriptive Statistics of Sample Characteristics

Variable Variable Explanation | Mean Standard Deviation | Min | Max
Gender Male=1, Female=0 0.485 0.450 0 |
Age Aged 60 and older 76.266 6.783 65 102
Education Score |7, level increase | 3.541| 1.276 | 7
Marriage Score 0: “No spouse” 0.771 0.420 0 |
Score |: “With spouse”
Income CNY 12,527.8 | 23,570.47 300 | 999,999
Exercise Score -9, level increase | 4.450 3.565 | 9
Number of Children | Total number of children | 2.041 1.168 0 9
Religious Belief Score 0="“No” 0.049 0.215 0 |
Score = “Yes”
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Table 4 Descriptive Statistics of Main Variables

Variable Description Mean | SD Min | Max
Dependent variables

Mental Health Risk Higher score = lower risk 0.920 0.808 | 0 2
Loneliness 2 items 3.271 1121 | 2 6
Anxiety-Somatic Symptoms 2 items 3.483 1.125 | 2 6
Depressive Mood 2 items 3.280 1.165 | 2 6
Social Adaptation 2 items 6.032 1.830 | 2 10
Self-Worth 2 items 6.022 1.619 | 2 10
Independent variables

Social Support Higher score=higher support 14222 | 4784 | 0 30
Instrumental Support 2 items 4.748 1912 | 0 10
Social Contact 2 items 5.115 1873 | 0 10
Emotional Support 2 items 4.359 1.744 | O 10
Activity Participation Higher score=more frequent participation | 1.983 4.153 | 0 25
Community Participation 4 items 1.167 | 2432 | 0 15
Neighborhood Mutual Support | 3 items 0816 1987 | 0 12
Community Environment Higher score=better provision 3.017 3214 | 0 10
Community Services 9 items 2.152 3.110 | 0 9
Community Facilities 5 facilities available (0/1) 0.854 0353 | 0 |
Institutional Environment Higher score=better environment 30.878 | 4.567 | 11 40
Public Environment 5 items 19.184 | 3011 | 5 25
Community Governance 3 items 11.694 | 1.895 | 3 15
Mediating variable

Risk Events Number of events 0.476 0732 | O 4

Note: For Mental Health Risk, a higher score indicates lower risk.
Abbreviation: SD, standard deviation.

Table 5 Associations Between Ecological System Factors and Mental Health Risk Among Urban Older Adults

Variable Model | Model 2 Model 3 Model 4 Model 5 Model 6

Social Support ~0.015%* (~2.005)

Activity Participation —0.028*** (—3.261)
Community Environment 0.049** (3.208)

Institutional Environment 0.038*** (5.088)

Risk Events ~0.336%%% (~7.204)
Gender 0.169% (2.468) 0.169% (2.458) 0.164 (2.388) 0.157 (1.585) 0.164% (2.388) 0.151% (2.199)
Age ~0.078%% (—12.643) | —0.079%%* (~12.704) | —0.079%% (—12.788) | —0.096% (—10.617) | —0.078%* (~12.632) | —0.074% (~|1.859)
Education 0.137%5 (4.604) 0.143%% (4.763) 0.143%5 (4.784) 0.062 (1.403) 0.141%5 (4712) 0.1367 (4.526)
Marriage 0206 (2.372) 0219 (2.509) 0.203* (2.337) 0282 (2.232) 0212 (2.446) 0202 (2311)
Income 0.000% (2.480) 00007 (2.586) 0.000% (2.779) 0000 (3.116) 0.000% (2.520) 0.000% (2.763)
Exercise ~0.08 1%+ (~8.357) ~0.079%+% (—8.144) ~0.079% (-8.079) | —0.139%** (—10.081) | -0.081% (-8327) ~0.069%++ (~7.003)

Number of Children

Religious Belief

0230 (6.507)
0.249 (1.400)

0240 (6.708)
0241 (1.356)

02307 (6.492)
0.266 (1.496)

0292 (5.812)
0.629% (2.516)

023755 (6.693)
0.268 (1.506)

0.23 1% (6.494)
0287 (1.607)

Cutl —5.697%¢ (—11.477) —5.893%k (—11.637) —5.805%* (—11.650) ~7.061% (=9.601) —4.502%* (—8.224) —5.497%%* (—11.005)
Cut2 —4.07 1 (—8.290) —4.265% (—-8.514) —4.175%% (—8.470) —5.343%* (—7.357) —2.866™* (~5.270) —3.85 1% (—7.788)
Notes: Dependent variable = Mental Health Risk (0 = high risk, | = medium risk, 2 = low risk). Positive coefficients indicate lower mental health risk, whereas negative

coefficients indicate higher mental health risk. Asterisks denote statistical significance levels: * for p < 0.1 (90% confidence), ** for p < 0.05 (95% confidence), *** for p < 0.01
(99% confidence).

environments were significantly associated with lower mental health risk. The coefficient for risk events was —0.336,
showing that risk events were significantly associated with higher mental health risk.

Regarding the control variables, age was significantly negatively associated with mental health risk, whereas
educational attainment, marital status, income, and number of children were generally associated with lower mental
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health risk. Religious belief did not show a statistically significant relationship in most models. Overall, social support
and activity participation, community and institutional environment, and risk events were all significantly associated with
mental health risk, which is broadly consistent with the expectations of Hypotheses 1, 2, and 3.

Results of the Stepwise Cumulative Models

Table 6 further reports the results of the stepwise cumulative models. After sequentially adding ecological variables at
different levels, social support and activity participation remained significantly associated with higher mental healthrisk,
whereas community environment and institutional environment remained significantly associated with lower mental
health risk, and risk events consistently remained significantly associated with higher mental health risk. Overall,
thedirections and significance of the ecological factors were largely stable after joint inclusion in the models. This
indicates that, after simultaneously including multi-level factors, the core variables involved in Hypotheses 1, 2, and 3
continued to exhibit relatively stable statistical associations.

Analysis of Internal Dimensions of Social Support

Further decomposition of the internal dimensions of social support showed that, in Table 7, instrumental support was
significantly negatively associated with mental health risk, social support was significantly positively associated with
mental health risk, and emotional support had a negative coefficient with relatively weaker significance. These results
indicate that the relationships between different types of social support and mental health risk are not uniform, and
further suggest that the role of social support proposed in Hypothesis 1 is internally differentiated.

Mediation Analysis of Risk Events

After controlling for other variables, Tables 8 and 9 report the mediation analysis results for risk events. The results show
that there was an indirect association between activity participation and mental health risk through risk events, whereas
the mediation effect of institutional environment was not significant. After accounting for risk events, the association
between community environment and mental health risk was attenuated, showing a certain masking pattern. The indirect
effect of social support was relatively weak, suggesting that its relationship with mental health risk was primarily
reflected in direct association.

Table 6 Stepwise Cumulative Regression Results for Ecological System Factors and Mental Health Risk Among Urban Older Adults

Variable

Model |

Model 2

Model 3

Model 4

Model 5

Model 6

Independent Variables

Social Support

~0.015%* (~2.005)

~0.013* (~1.798)

~0.038%* (-3.210)

~0.039%+ (-3.321)

~0.035% (-2.958)

Activity —0.027+%* (—3.140) —0.039%+* (-2.730) —0.035%* (-2.474) -0.026* (~1.785)
Participation
Community 0.055%** (3.525) 0.037+* (2.269) 0.043*+* (2.592)
Environment

Institutional

Environment

Number of Children
Religious Belief
Cutl
Cut2

0230 (6.507)
0.249 (1.400)
~5.697%5 (—1 | 477)
~4,07 1% (-8.290)

0240 (6.708)
0241 (1.356)
~5.893% (~11.637)
~4265%% (-8.514)

0.238% (6.669)
0258 (1.452)
~5.978%% (—11.769)
~4.347%%% (-8.651)

0.307% (6.040)
0.621% (2.477)
~7.694% (~10.184)
~5.96 % (~7.996)

0037+ (3.000)

0309 (6.064)
06207 (2.474)
~6.637%% (~7.977)
~4.896 (~5.940)

0.040% (3.217)

Mediating Variable Risk Events —0.310%* (-4.491)
Control Variables Gender 0.169*%* (2.468) 0.169** (2.458) 0.164** (2.383) 0.153 (1.544) 0.156 (1.571) 0.140 (1.401)
Age —0.078% (—12.643) | —0.079% (—12.704) | —0.080% (—12.839) | —0.099%+ (—10.826) | —0.099%** (—10.844) | —0.095%+ (~10.345)
Education 0.137% (4.604) 0.143%5 (4.763) 0.148%+ (4.919) 0.082* (1.834) 0.087* (1.924) 0.086* (1.909)
Marriage 0.206** (2.372) 0.219** (2.509) 0.215% (2.461) 0.310%* (2.437) 0.304*%* (2.391) 0.292** (2.290)
Income 0.000** (2.480) 0.000%** (2.586) 0.000%** (2.861) 0.000%#* (3.326) 0.000%#* (3.193) 0.000%#* (3.455)
Exercise —0.081% (—8.357) | —0.079% (-8.144) | 0077 (—7.899) | —0.132% (-9.479) | —0.136%* (-9.723) | —0.127%* (-8.959)

0.306* (6.008)
0643 (2.560)
~6.289%% (~7.502)
~4,532%%% (-5.454)

Notes: Dependent variable = Mental Health
coefficients indicate higher mental health risk.

Risk (0 = high risk, | = medium risk, 2 = low risk). Positive coefficients indicate lower mental health risk, whereas negative
Models -6 sequentially add social support, activity participation, community environment, institutional environment, and risk
events. Asterisks denote statistical significance levels: * for p < 0.1 (90% confidence), ** for p < 0.05 (95% confidence), *** for p < 0.01 (99% confidence).
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Table 7 The Impact of Internal Factors of Social Support on the Mental
Health Risk of Older Adults

Variable Model | Model 2 Model 3

Instrumental Support | —0.104** (-5.652)

Social Support 0.061#%* (3.939)

Emotional Support —0.037* (—1.832)
Control Variables (Controlled) (Controlled) (Controlled)
Pseudo R? 0.05 0.04 0.045

Notes: Dependent variable = Mental Health Risk (0 = high risk, | = medium risk, 2 = low risk);
Asterisks denote statistical significance levels: * for p < 0.1 (90% confidence), ** for p < 0.05 (95%
confidence), *** for p < 0.01 (99% confidence).

Table 8 Bootstrap Analysis of the Relationships Between Variables in the Mediating

Model
Variable Model | Model 2 Model 3
X—-Y) X-M) X+M->Y)
Mental Health Risk | Risk Events | Mental Health Risk
B (SE) B (SE) B (SE)
Social Support —0.015%* (0.004) 0.014** (0.004) —0.013** (0.004)
Activity Participation —0.010* (0.005) 0.034** (0.005) —0.006 (0.005)
Community Environment 0.015* (0.006) 0.022** (0.006) 0.017** (0.006)
Institutional Environment 0.014** (0.005) 0.008 (0.005) 0.015%* (0.005)
Control Variables (Controlled) (Controlled) (Controlled)

Notes: Asterisks denote statistical significance levels: * for p < 0. (90% confidence), ** for p < 0.05 (95%
confidence), *¥** for p < 0.01 (99% confidence).

Table 9 Bootstrap Mediating Effect Analysis of Risk Events

Independent Variable Total Mediating Direct 95% CI p value Effect Conclusion
Effect Effect Effect Ratio (%)

Social Support —0.015 —0.002 —0.013 [-0.015, —0.004] 0.600 10.674% Partial Mediation

Activity Participation —0.010 —0.004 —0.006 [-0.031, —0.009] 0.470 100% Complete Mediation

Community Environment 0.015 —0.003 0.017 [-0.018, —0.004] 0.496 14.822% Masking Effect

Institutional Environment 0.014 —0.001 0.015 [-0.012, 0.002] 0.798 0% Not Significant

Overall, risk events exhibited varying degrees of mediating association between ecological factors at different levels
and mental health risk, which empirically supports the expectation in Hypothesis 3 regarding the role of risk events.

Robustness Test

To test the robustness of the main model results, this study further employed ordered probit and generalized ordered logit
models as alternative estimations. Table 10 shows that the directions of the coefficients of the core variables were basically
consistent with those of the main model, and most variables remained statistically significant. Specifically, social support
and activity participation remained associated with higher mental health risk, community environment and institutional
environment remained associated with lower mental health risk, and risk events remained significantly associated with
higher mental health risk. Overall, the alternative model results were consistent with those of the main model, indicating
good robustness of the findings and further strengthening the empirical support for Hypotheses 1, 2, and 3.
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Table 10 Replacement of Econometric Models

Variable Oprobit Gologit
Mental Health Risk | Mental Health Risk

Social Support —0.021*%* (=3.019) —0.058%* (—3.824)
Activity Participation —0.016* (—1.796) —0.026* (—1.812)
Community Environment 0.025%* (2.540) 0.075%* (3.824)
Institutional Environment 0.025%* (3.298) 0.04 1% (3.291)
Major Events —0.195%%* (—4.728) —0.304%* (—4.413)
Control Variables Controlled Controlled

Notes: Asterisks denote statistical significance levels: * for p < 0.1 (90% confidence), ** for
p < 0.05 (95% confidence), *** for p < 0.0l (99% confidence).

Heterogeneity Analysis
The heterogeneity analysis showed that the patterns of association with mental health risk varied across gender, age,

income, and educational groups.

Gender Heterogeneity

Table 11 shows that social support was significantly associated with higher mental health risk in both the male and female
subsamples, whereas activity participation was significant only in the male subsample. Community environment was
significantly associated with lower mental health risk in the female subsample, but not in the male subsample.

Institutional environment and risk events remained significant in both groups.

Age Heterogeneity

Table 12 shows that social support was significantly associated with higher mental health risk in the 60—80 age group, but
not in the group aged 80 years and above. Activity participation was significant only in the group aged 80 years and
above. Community environment was significantly associated with lower mental health risk in the 60—80 age group, but
not in the oldest-old group. Better institutional environment was associated with lower mental health risk inboth age
groups, while the association of risk events was more pronounced in the 60—-80 age group.

Income Heterogeneity

Table 13 shows that, in the low-income group, both social support and activity participation were significantly associated
with higher mental health risk; in the middle- and high-income groups, these associations were attenuated or not
significant. Community environment and institutional environment showed stronger protective associations in the
middle- and high-income groups, whereas risk events were associated with higher mental health risk in all income
groups.

Table 11 Regression Results of Factors Influencing Mental Health Risks Under Gender
Heterogeneity

Variable Male (Mental Health Risk) | Female (Mental Health Risk)
Social Support —0.034%* (—2.074) —0.038** (—2.157)
Activity Participation —0.054%* (—2.516) —0.007 (—0.340)
Community Environment 0.021 (0.886) 0.069%%* (2.913)
Institutional Environment 0.048*** (2.580) 0.037%* (2.194)

Risk Events —0.308** (—3.078) —0.327%F (-3.404)
Control Variables Controlled Controlled

Pseudo R* 0111 0.094

Notes: Asterisks denote statistical significance levels: * for p < 0.1 (90% confidence), ** for p < 0.05 (95%
confidence), ¥* for p < 0.01 (99% confidence).
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Table 12 Regression Results of Factors Influencing Mental Health Risks Under Age
Heterogeneity

Variable 60-80 (Mental Health Risk) | 80 and Above (Mental Health Risk)
Social Support —0.048*** (—3.456) 0.011 (0.500)

Activity Participation —0.011 (-0.702) —0.088** (—2.191)
Community Environment 0.066*** (3.409) —0.030 (—0.867)
Institutional Environment 0.04 1+ (2.860) 0.050* (1.900)

Risk Events —0.343*** (—4.352) —0.222 (—1.523)

Control Variables Controlled Controlled

Pseudo R* 0.087 0.061

Notes: Asterisks denote statistical significance levels: * for p < 0.1 (90% confidence), ** for p < 0.05 (95% confidence), ***
for p < 0.01 (99% confidence).

Table 13 Regression Results of Factors Influencing Mental Health Risks Under Income Heterogeneity

Variable Low Income Middle Income High Income

(Mental Health Risk) | (Mental Health Risk) | (Mental Health Risk)
Social Support —0.095%* (—5.340) 0.038* (1.653) 0.003 (0.185)
Activity Participation —0.063** (-2.475) —0.038 (—1.471) —0.027 (—1.538)
Community Environment —0.033 (—1.124) 0.113%%* (3.463) 0.083*** (3.879)
Institutional Environment 0.025 (1.175) 0.053** (2.465) 0.070%%* (4.477)
Risk Events —0.270%* (-2.153) —0.413%* (=3.217) —0.529** (-5.636)
Control Variables Controlled Controlled Controlled
Pseudo R 0.105 0.104 0.080

Notes: Asterisks denote statistical significance levels: * for p < 0.1 (90% confidence), ** for p < 0.05 (95% confidence), *** for p < 0.01
(99% confidence).

Educational Heterogeneity

Table 14 shows that social support was associated with higher mental health risk in the low- and middle-education
groups, but not in the high-education group. The associations of community environment and institutional environment
were more evident in the low-education group, and risk events were significantly associated with higher mental health
risk in both the low- and middle-education groups. Overall, these findings indicate differences in the ways different
educational groups utilize resources and respond to risks. In summary, the heterogeneity analysis shows clear differences
in the patterns of association with mental health risk across groups, which is consistent with the expectation of
Hypothesis 4 regarding group heterogeneity.

Table 14 Regression Results of Factors Influencing Mental Health Risks Under Educational

Heterogeneity

Variable Low Education Middle Education High Education
(Mental Health Risk) | (Mental Health Risk) | (Mental Health Risk)

Social Support —0.050%* (-2.539) —0.031* (—1.880) 0.021 (0.366)
Activity Participation —0.042 (—1.449) —-0.027 (—1.422) 0.027 (0.537)
Community Environment 0.059** (2.147) 0.031 (1.399) 0.054 (0.605)
Institutional Environment 0.075%* (3.237) 0.024 (1.553) 0.007 (0.095)
Risk Events —0.311** (=2.529) —0.321*¥* (-3.638) —0.145 (—0.382)
Control Variables Controlled Controlled Controlled
Pseudo R? 0.127 0.085 0.116

Notes: Asterisks denote statistical significance levels: * for p < 0.1 (90% confidence), ** for p < 0.05 (95% confidence), *** for p < 0.01
(99% confidence).
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Discussion

Based on ecological systems theory, this study examined the relationships between factors at different levels and mental
health risk among urban older adults from the perspectives of the microsystem, mesosystem, exosystem, macrosystem,
and temporal dimension. The findings suggest that mental health risk is associated with multi-level factors, including
individual-level resources, social participation, community environment, institutional environment, and risk events.
Overall, the findings are broadly consistent with the hypotheses proposed earlier, indicating that social support and
activity participation, community and institutional environment, risk events, and group differences are all significantly
associated with mental health risk among urban older adults.

First, social support and activity participation were associated with higher mental health risk. This finding suggests
that support and participation do not necessarily correspond to lower mental health risk. Further dimensional analysis
showed that different types of support were associated with risk in different ways: social support was associated with
higher mental health risk, whereas instrumental support and emotional support were associated with lower mental health
risk, although the association for emotional support was weaker. These findings indicate that, compared with the quantity
of support alone, the form, quality, and degree of fit between support and the actual needs of older adults may be more
important. Similarly, although activity participation is often viewed as a positive factor, in this study, more frequent
participation was associated with higher risk, suggesting that activity burden, mode of participation, and individual
capacity may influence the actual direction of the association. This finding is broadly consistent with the expectation in
Hypothesis 1 regarding the roles of social support and activity participation, while also suggesting that their specific
directions and magnitudes may be more complex.

Second, community environment and institutional environment were significantly associated with lower mental health
risk, indicating that external living conditions and institutional protection are important in understanding mental health
risk among older adults. Better community infrastructure, public services, and governance conditions may help improve
older adults’ sense of safety, convenience, and social integration; improvements in the institutional environment may also
be associated with lower risk by reducing life uncertainty and barriers to resource access. These findings suggest that
focusing only on family- or individual-level resources is insufficient for understanding mental health risk among older
adults, and that community- and institution-level support conditions should also be taken into account. This is consistent
with the expectation in Hypothesis 2 regarding the roles of community and institutional environment.

Third, there was a relatively stable association between risk events and higher mental health risk, indicating that
major adverse life events are important in later life. The mediation analysis further showed that the relationships between
ecological factors at different levels and mental health risk may partly be reflected through risk events. Specifically, there
was an indirect association between activity participation and mental health risk through risk events; the association
between community environment and mental health risk was attenuated after accounting for risk events, whereas the
mediation effect of institutional environment was not significant. These findings suggest that the relationships between
different system-level factors and mental health risk may vary and cannot be simply reduced to a single pattern. Notably,
these results also resonate with the recently proposed Ecologies of Exposure and Resistance (EER) framework,?® which
emphasizes that structural exposure, collective support resources, and psychological embodiment processes jointly shape
health outcomes over time, and that collective support is not always unidirectionally protective; rather, its effects may
vary according to cultural context, resource conditions, and specific forms of stress exposure. Therefore, the findings of
this study on social support, risk events, and subgroup differences suggest that the formation of mental health risk among
urban older adults should be understood from a more dynamic perspective. This part of the findings generally supports
the expectation in Hypothesis 3 regarding the role of risk events.

In addition, the heterogeneity analysis showed clear differences in the patterns of association with mental health risk
across gender, age, income, and educational groups. Comparatively speaking, the associations of social support and
activity participation were more pronounced in the male subsample, whereas the association of community environment
was more prominent in the female subsample. Low-income and low-education groups appeared to be more sensitive to
risk events and support mismatch, whereas high-income and high-education groups were more likely to show associa-
tions with community and institutional environments. Among those aged 60—80 years, the associations of social support,

Risk Management and Healthcare Policy 2026:19 https: 13



Luo et al

community environment, and risk events were more evident, whereas among those aged 80 years and above, institutional
environment and activity participation appeared to be more relevant. These findings suggest that different groups vary in
their sensitivity to resources, environments, and risk events, and that there is no single uniform pattern underlying mental
health risk among older adults. This is consistent with the expectation of Hypothesis 4 regarding group heterogeneity.

This study has several limitations. First, the study used cross-sectional data, and the findings mainly reflect statistical
associations between variables; therefore, strict causal inferences cannot be drawn. Second, although the mental health risk
variable was constructed using multidimensional items, its classification was primarily intended for risk identification and
stratified analysis. Future research may further evaluate its psychometric structure and classification stability using more
rigorous measurement methods. Third, the risk-event variable was constructed by summing the number of events experienced,
without distinguishing the nature, intensity, or duration of different events, which may limit the granularity of interpretation.

Overall, the findings of this study extend, to some extent, the application of ecological systems theory to research on
mental health risk among older adults. They also suggest that future research should incorporate longitudinal data, more
fine-grained measurement of life events, and more explicit theoretical frameworks in order to further examine the
dynamic relationships between multi-level factors and mental health risk.

Conclusion

Using data from the 2020 China Longitudinal Aging Social Survey (CLASS), this study examined the relationships between
multi-level factors and mental health risk among urban older adults from the perspective of ecological systems theory. The
results showed that social support, activity participation, community environment, institutional environment, and risk events
were all significantly associated with mental health risk, with risk events showing the strongest association with higher mental
health risk. Further analyses indicated that the directions of association varied across different types of social support, and that
the patterns of association also differed significantly across gender, age, income, and educational groups. Overall, the findings
are broadly consistent with Hypotheses 1, 2, 3, and 4 proposed in this study.

Overall, mental health risk among urban older adults is closely associated with multi-level ecological system factors.
From a policy perspective, attention should be paid to the quality of support, the appropriateness of activity participation,
the coordination of community service provision and institutional protection, and the implementation of stratified
interventions and risk management according to subgroup characteristics. Given the cross-sectional nature of the data,
the findings of this study mainly reflect statistical associations, and future research should further examine the dynamic
relationships among these factors using longitudinal data and more rigorous measurement approaches.
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