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Background: Participation in sports can influence subjective life expectancy (SLE) among older Chinese adults, yet differences
between direct physical exercise and indirect engagement through spectating are not well understood. This study distinguishes the
effects of physical exercise and sports spectating—further differentiating online from offline viewing—on older adults” SLE, and
examines the mediating roles of social integration and health status.

Methods: A cross-sectional survey of 693 Chinese adults aged 60 and above was analyzed using mediation models.

Results: Physical exercise was positively associated with SLE both directly (effect=0.042, 95% CI[0.002, 0.081]) and indirectly
through enhanced social integration and improved health (effect=0.016, 95% CI [0.016, 0.038]). Offline sports viewing also produced
indirect benefits via social interaction and health improvement, whereas online spectating influenced SLE mainly through health gains
(effect=0.013, 95% CI[0.004, 0.024]) with minimal impact on social integration (effect=0.001, 95% CI [-0.005, 0.006]).
Conclusion: This study demonstrates that direct and indirect forms of sports participation differentially shape older adults” SLE, with
offline engagement offering greater benefits through social pathways. These findings have implications for aging policy, suggesting
that interventions promoting physically active and socially interactive sports engagement may support more positive life expectancy
perceptions in later life.
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Introduction

The global population structure is undergoing profound demographic shifts. According to United Nations projections,'
the global population aged 60 years and above will exceed 2.2 billion by 2050, and this rapid aging trend is expected to
pose persistent challenges to economic development, healthcare systems, and social security frameworks. Against this
backdrop, subjective life expectancy (SLE)—a key psychological indicator measuring an individual’s perception of their
remaining lifespan—has drawn growing attention from both scholars and policymakers. SLE not only reflects older
adults’ subjective assessment of the aging process, but is also closely associated with health-related behaviors, resource
allocation, and retirement decision-making.”> Moreover, it has demonstrated substantial consistency and reliability in
predicting mortality.>* Therefore, in-depth research on SLE holds significant academic value and provides important
empirical evidence for optimizing retirement, eldercare, and health policies. However, empirical studies in China show
that SLE among adults aged 65 and older is generally low.” Given China’s large elderly population, raising SLE levels
could improve national well-being and generate spillover benefits for global aging strategies.

Among various intervention strategies, sports participation is particularly feasible due to its everyday applicability,
operational simplicity, and low cost. It has been shown to benefit older adults by improving physical function, enhancing
mental health, promoting social integration, and reducing medical expenses. Prior studies have identified a positive link
between physical exercise and SLE.*’ Longitudinal analysis also showed that physical activity was associated with a 30-50%
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higher likelihood of feeling younger 8 to 20 years later.® Within the framework of the Health Belief Model, engaging in health-
promoting behaviors—such as consistent exercise, moderate alcohol use, and balanced nutrition—strengthens individuals’
perceived control over their life trajectory, thereby lessening the influence of biological and genetic risk factors on SLE.’
Despite this, current research has yet to clearly explain the pathways through which physical exercise improves SLE.” Many
studies rely only on activity volume to define exercise levels, neglecting the significance of sports participation within
a broader social context. Against this backdrop, the present study offers three main contributions: (1) distinguishing between
direct sports participation (physical exercise) and indirect participation (sports spectating); (2) subdividing spectating into
online and offline modes to compare their respective impacts on SLE; and (3) applying a chained mediation model to test the
mediating roles of social integration and health status in these relationships.

Physical exercise is widely acknowledged as an economical, sustainable, and effective approach to health promotion. Its
benefits are well-documented: regular activity can slow physical decline, lower the risk of chronic diseases, improve mental
health, and enhance overall well-being.'® '*Poor health status can make individuals feel older than their chronological age
and foster negative attitudes toward aging.'>'* A similar effect pathway may be present in sports spectating.'>'” For
example, Kawakami et al (2019), in a randomized controlled trial, reported that Japanese seniors who regularly attended
professional baseball games experienced reduced depressive symptoms, which in turn improved their SLE.'®

Beyond health status, social integration represents a key psychosocial pathway through which sports participation can
influence SLE. It refers to the sustained, active, and meaningful involvement of older adults in society, which helps
prevent isolation and marginalization arising from physical decline, psychological stress, changes in family roles,
occupational loss, and social barriers such as the digital divide and ageism. Activity Theory emphasizes that engaging
in social activities is central to healthy aging. Voluntary participation in such activities can mitigate the adverse effects of
aging, physical deterioration, and shifts in social status. Within this perspective, physical exercise facilitates the
formation of new social networks, strengthens social capital, and promotes broader community participation.'’
Comprehensive social integration challenges stereotypes of “uselessness in old age”, enabling older adults to redefine
their self-worth and cultivate a more positive outlook on aging.”’ Sports spectating may similarly contributes to this
process—particularly in-person attendance—which provides opportunities for direct interaction and emotional connec-
tion, supports the exchange of information and resources, and fosters a sense of belonging and social recognition.*'**
Ultimately, active social integration not only enriches older adults’ emotional experiences but also fosters more enduring
and positive evaluations of SLE.

Drawing upon the preceding research background and theoretical framework, this study conducts a systematic
comparison of the effects of physical exercise and sports spectating on the SLE of Chinese older adults. It further
differentiates between online and offline spectating modes, and investigates the chained mediating roles of social
integration and health status. The theoretical model developed for this study is presented in Figure 1, and the specific
hypotheses are outlined as follows:

H1: Physical exercise and sports spectating have a significant positive effect on older adults’ SLE.
H2: Both forms of sports participation enhance SLE by promoting social integration.
H3: Both forms of sports participation improve SLE by enhancing health status.

H4: Social integration and health status jointly mediate the relationship between sports participation and SLE in older
adults.

Methodology
Participants

This study focused on individuals aged 60 and above. A convenience sampling approach was used to conduct surveys
between April and July 2025 across five Chinese cities: Shanghai, Wuhan, Xuzhou, Xi’an, and Ningxia. The selected
locations encompass eastern, central, and western China, providing a degree of regional representativeness. Before the
survey commenced, the research team contacted local community leaders to facilitate participant engagement. The
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Figure | Theoretical Model Diagram.
Note: “—"” indicates directional relationships in the path analysis model, pointing from predictor variables to mediator variables or outcome variables. Solid lines represent
indirect effect paths, while dashed lines represent direct effect paths.

purpose and significance of the study were clearly communicated to all prospective participants. Informed consent was
obtained prior to data collection, and participants completed either electronic or paper-based questionnaires. A total of
764 questionnaires were distributed. Following the exclusion of cases with patterned responses, unusually short
completion times, or incomplete participation, 693 valid questionnaires were obtained, yielding an effective response
rate of 90.70%. The city-specific response rates were as follows: 93.75%, 91.61%, 89.33%, 90.00%, 88.59%, and
90.70%, respectively. The inclusion criteria for the participants were: (1) voluntary participation in this survey, (2) aged
60 years and above, (3) being able to read, write, and speak Chinese. The exclusion criteria were: (1) having a serious
mental illness; (2) having cognitive disorders or dementia. For missing values in the recovered questionnaires, different
treatments were applied depending on the variable type. When key variables—such as SLE scores or sports exercise—
were missing, multiple regression imputation was used to estimate the missing data based on statistical relationships
among observed variables. If the missing data involved only control variables, mean substitution was applied for
continuous variables and mode substitution for categorical variables. These approaches were adopted to minimize sample
attrition and preserve statistical power.

Measurement

Dependent Variables

The core explanatory variable in this study is sports participation, which is divided into two categories: physical exercise
(direct sports participation) and sports spectating (indirect sports participation). To measure physical exercise, we referred
to the China General Social Survey (CGSS) and related literature. Participants were asked: “In the past year, how often have
you participated in physical activity during your free time?”” Responses were rated on a five-point scale: 0 = Never 1 =
Several times a year or less 2 = Several times a month 3 = Several times a week 4 = Every day. A higher score indicates
a higher frequency of physical exercise, reflecting greater engagement in direct sports participation.

Sports spectating was measured based on the framework proposed by Mehus (2005)** and the International Physical
Activity Scale (IPAS).>* Specific items used to assess this variable are detailed below: (1) How often do you watch sports
competitions via media (eg, television, internet, smartphone, computer, tablet, etc).? Response options: 1 time or less per
month 2-3 times per month 1-2 times per week 3—-5 times per week About once per day. These were scored on a scale
from 1 to 5, respectively. (2) How often do you attend live sports events? Response options mirrored the above and were
similarly scored from 1 to 5. (3) How long do you typically spend sports spectating in a single session? Options
included:10 minutes or less 11-20 minutes 21-30 minutes 31-59 minutes 60 minutes or more. Each was assigned a value

Risk Management and Healthcare Policy 2025:18 hetps: 3677



Chen et al

from 1 to 5. To compute the sport event viewing index, the following formula was applied: (Live viewing frequency +
Media viewing frequency) x (Viewing duration—1). For example, if a participant reports a media viewing frequency of
1-2 times per week (scored 3 points), a live attendance frequency of 2-3 times per month (scored 2 points), and
a viewing duration of 31-59 minutes (scored 4 points), the sports viewing index is calculated as: (3+2) x (4—1) =15.
A higher index value indicates more frequent and sustained exposure to sport events.

Dependent Variable

The dependent variable in this study is SLE. It is set according to the item DAO029 in the China Health and Retirement
Longitudinal Study (CHALRS),”> which asks respondents about the likelihood of living to a specific target age.
Specifically, respondents were categorized into nine age groups, including: under 65, 65-69, 70-74, and other successive
five-year brackets. Correspondingly, they were asked about their perceived probability of living to the ages of 75, 80, 85,
90, 95, 100, 105, 110, and 115. The study divided “probability” into five categories: “almost impossible”, “unlikely”,

“probably”, “very likely”, and “almost certain”, and assigned a value of 1-5. Higher scores indicate a greater subjective
expectation of longevity.

Mediating Variables

The mediating variables in this study are social inclusion and health status. The Social Network Index (SNI) in this study
is adapted from the Berkman—Syme Social Network Index,?® which originally comprised four dimensions: marital status,
religious or spiritual involvement, participation in social organizations, and number of close friends. To ensure cultural
relevance within the context of Chinese society, the index was localized by preserving three original components—
marital status, organizational participation, and number of friends—while substituting religious involvement with family
connections. This modification better captures the central role of familial support within China’s social fabric. Scoring is
structured as follows: marital status is assigned 3 points for individuals who are married or in a committed relationship,
and 0 points for those who are divorced, widowed, separated, or single. The remaining three components—organizational
participation, number of friends, and family connections—are each rated on a 0-3 scale, reflecting the degree of
engagement. The cumulative score thus ranges from 0 to 12. To facilitate interpretation, total scores are categorized
into five levels: Level I: 0-3 points Level II: 4-5 points Level III: 67 points Level IV: 89 points Level V: 10—12 points,
Higher scores signify a more robust and developed social network.

The variable health status was measured using a widely adopted self-rated health indicator. Participants were asked:
“In general, how do you feel about your health?” Responses were recorded on a five-point scale, ranging from 1 (very
unhealthy) to 5 (very healthy). This subjective assessment is internationally recognized and frequently used in population
health research.?’ Self-rated health not only reflects an individual’ s current health status but also serves as a reliable
predictor of future health outcomes.

Control Variables and Instrumental Variables

To mitigate potential omitted variable bias, this study incorporates a range of control variables informed by relevant
literature. These variables include both individual characteristics—such as gender, age, education level, political
affiliation, and employment status—and family and social characteristics, including marital status, total household
income, and pension insurance. All of these factors have been shown to influence SLE among older adults and were
therefore included in the regression model as covariates.

In addition, to address potential estimation bias arising from reverse causality and other endogeneity concerns, this
study introduces two instrumental variables. Specifically, respondents were asked: (1) “What is the condition of fitness
places or facilities in your neighborhood?” (2) “How many of your close friends and family members regularly watch
sports (eg, soccer, basketball, the Olympics, etc).?” These two items serve as instrumental variables. They are
significantly correlated with the endogenous variables—namely, physical exercise and sports spectating—yet they exhibit
no direct association with the outcome variable, SLE. Theoretically, both instruments satisfy the essential requirements of
relevance (strong correlation with the explanatory variables) and exogeneity (no correlation with the error term in the
outcome equation).
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Statistical Analysis

Data analysis was conducted using SPSS 26.0. First, descriptive statistics—including frequencies and percentages—were
used to summarize the demographic and socioeconomic characteristics of older adults in China. Second, simple linear
regression was employed to preliminarily assess the association between physical exercise and sports spectating with
SLE. Third, to examine the hypothesized mediation effects, we applied PROCESS v4.1, developed by Hayes,*® within
SPSS. An indirect effect was considered statistically significant if its 95% confidence interval (CI) did not include zero.
Fourth, we further disaggregated the independent variable sports spectating into online and offline modalities. Their
individual associations with SLE were then tested, alongside potential indirect pathways involving social integration and
health status. All analyses controlled for a set of covariates: gender, age, marital status, education level, employment
status, per capita household income, and so on. The bootstrap sample size was set to 5,000, with a 95% CI, and statistical
significance was defined as P < 0.05.

Results

Test for Common Method Bias

To assess potential common method bias, we employed Harman’s one-factor test. The results indicated that the first
factor accounted for 29.22% of the total variance, which is well below the critical threshold of 40%.%’ This suggests that
common method bias is not a serious concern in the present study.

Sample Description
The final sample comprised 693 elderly respondents. The mean score for physical exercise participation was 2.99, while
the mean score for sports spectating reached 9.13. Both social integration and health status were reported at moderately
high levels, with mean values of 3.08 and 3.09, respectively. The average score for SLE among participants was 3.03.
The mean age of the respondents was 71.03 + 8.16, and 53.68% were male. Only 7.65% of respondents were
members of the Communist Party of China (CPC). Two-thirds of the elderly had a primary education level. Furthermore,
56.13% of the respondents were unemployed, and 73.16% were married or in a relationship. A majority of respondents
(63.92%) chose to live with their families. Regarding household income, 48.20% of the respondents reported a monthly
income of less than 5,000 yuan. Additionally, 88.17% of the respondents had pension insurance (see Table 1).

Table | Descriptive Statistics for Each Variable (N = 693)

Variable Mean % Standard
Deviation/Percentage
Explanatory variables Physical exercise 2.99+1.392
Sports spectating 9.13+8.499
Mediating variable Social integration 3.08+1.024
Health status 3.09+£0.911
Explained variable SLE 3.03+0.85
Individual characteristic variables Age 71.03+8.16
Gender Female = 0 46.32%
Male = | 53.68%
Political status Non-Party member = 0 92.35%
Party member = | 7.65%
Educational attainment Junior level = 0 69.70%
Intermediate and senior level = | 30.30%
Employment status Unemployed = 0 56.13%
Having a job = | 43.87%
(Continued)
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Table | (Continued).

Variable Mean % Standard
Deviation/Percentage
Family and social characteristic variables | Marital status Others = 0 26.84%
Married/In a relationship = | 73.16%
Housing conditions Living alone = 0 36.08%
Living with family = | 63.92%
Per capita household income | <5000=1 48.20%
5000-10,000=2 16.60%
>10,000=3 35.20%
Pension insurance No pension insurance = 0 11.83%
With pension insurance = | 88.17%

Benchmark Regression Tests

This section presents the regression analysis results of sports participation and older adults’ SLE through hierarchical
regression analysis, as shown in Tables 2 and 3. Models 1 and 4 indicate that both physical exercise and sports spectating

Table 2 Benchmark Regression Analysis (Physical Exercise)

Variable Model | Model 2 Model 3
Subjective Life Expectancy
Physical exercise 0.129* | (5.69) 0.122% (5.54) 0.118%* (5.39)
Gender 0.109 (1.77) 0.101 (1.65)
Age —0.012% | (-3.07) | —0.011** | (-2.86)
Education 0.090%¢ | (5.62) | 0.090* | (5.61)
Political status —0.164 | (—1.42) | —0.116 | (-0.61)
Employment 0.163** (2.64) 0.160%* (2.61)
Marriage —0.031 (—0.45)
Living mode -0.092 | (-1.43)
Household income 0.072* (0.34)
Pension insurance 0.407* (0.14)
Constant term 2.642%F | (35.26) | 2.963% | (8.98) 2.735%* (4.83)
N 693 693 693
R? 0.045 0.113 0.129

Note: *Indicates P < 0.05, **Indicates P < 0.01, and the values in parentheses are T-values.

Table 3 Benchmark Regression Analysis (Sports Spectating)

Variable Model 4 Model 5 Model 6
Subjective Life Expectancy
Sports spectating 0.013*% | (3.57) | 0.013* | (3.46) | 0.012* | (3.37)
Gender 0.122%F | (5.54) 0.108 (1.74)
Age 0.109 (1.76) | —0.011* | (-=3.01)
Education —0.012% | (-3.07) | 0.09** (5.63)
Political status 0.090%* | (5.62) —0.093 | (—0.48)
Employment —0.164 | (—1.42) | 0.157* (2.53)
Marriage —0.021 (—0.30)
(Continued)
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Table 3 (Continued).

Variable Model 4 Model 5 Model 6

Subjective Life Expectancy

Living mode —0.113 | (-1.73)
Household income 0.075*% (0.34)
Pension insurance 0.425 (0.14)
Constant term 2.906** | (61.87) | 3.247% | (9.91) 2.972%* (5.21)
N 693 693 693

R? 0.018 0.089 0.107

Note: *Indicates P < 0.05, **Indicates P < 0.01, and the values in parentheses are T-values.

are positively and significantly related to SLE at the 1% significance level. Specifically, increased participation in sports
is associated with higher SLE scores among older adults. For each 1-unit increase in physical exercise or sports
spectating, SLE rises by 0.129 and 0.013 units, respectively. The coefficients for the core explanatory variables are
0.122 and 0.118 for physical exercise, and 0.013 and 0.012 for sports spectating. Although the regression coefficient
declined, the positive correlation between physical exercise and sports spectating remained statistically significant at the
1% level. This suggests that a robust positive association continues to exist between overall sports participation and the
SLE of older adults. Thus, hypothesis H1 is confirmed.

Path Analysis of the Mediation Model

The results of the mediation analysis are presented in Tables 4 and 5. Physical exercise showed significant positive
correlations with both social integration (3 =0.172, P<0.01) and health status (f =0.089, P <0.01). Social integration
was positively associated with health status (3 =0.355, P<0.01) and with SLE (=0.211, P<0.01). Health status also
demonstrated a significant positive relationship with SLE (B =0.269, P <0.01). In contrast, sports spectating does exhibit
a modest but statistically significant relationship with both health status (f = 0.019, P < 0.01) and SLE (B = 0.007, P <
0.05). This implies that the influence of sports spectating on SLE may operate primarily through the intermediary of
improved health status, rather than through social engagement.

Table 4 Mediation Effects Model Test (Sports Spectating)

Variable Model 4 Model 5 Model 6 Model 7

Social Integration Health Status Subjective Life Expectancy
Physical Exercise 0.172%* (6.299) | 0.089*F | (3.861) | 0.118* | (5.389) | 0.042* | (2.066)
Social integration 0.355% | (11.306) 0.211% | (7.111)
Health status 0.269* | (8.090)
Controlled variable Yes Yes Yes Yes
constant 2.679%* (3.810) 1.451% | (2.491) | 2.735%F | (4.833) | 1.523% | (2.998)
R? 0.075 0217 0.129 0321
Adijust R? 0.061 0.204 0.117 0.309
F-value F(10,682)=5.524 F(11,681)=17.130 | F(10,682)=10.139 | F(12,680)=26.815
N 693 693 693 N

Note: *Indicates P < 0.05, **Indicates P < 0.01, “Yes” indicates the control variable has been controlled, and the values in
parentheses are T-values.
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Table 5 Mediation Effects Model Test (Physical Exercise)

Variable Model 8 Model 9 Model 10 Model 11
Social Integration Health Status Subjective Life Expectancy
Sports spectating 0.001 (0.065) | 0.019* | (5.109) | 0.012** | (3.372) | 0.007* | (2.244)
Social integration 0.383*F | (12.650) 0.226%* | (7.683)
Health status 0.265% | (7.899)
Controlled variable Yes Yes Yes Yes
constant 3.290°* (4.571) 1.395% | (2.415) | 2.972% | (5.213) | 1.526** | (3.007)
R? 0.021 0.229 0.107 0.322
Adijust R 0.007 0.217 0.094 0.310
F-value F(10,682)=1.471 F(11,681)=18.402 F(10,682)=8.193 | F(12,680)=26.908

Note: *Indicates P < 0.05, **Indicates P < 0.01, “Yes” indicates the control variable has been controlled, and the values in
parentheses are T-values.

The Bootstrap method (with 5,000 repetitions) was employed to further test the significance of the multiple mediating
effects in the model. The results are presented in Table 6. For physical exercise, the overall regression equation was
significant, with R* = 0.1311, F (10, 682) = 10.286, and P < 0.01.

The single mediating effect of physical exercise through social integration was 0.036 (95% CI=[0.037, 0.087]).
When health status served as the sole mediator, the indirect effect was 0.024 (95% CI=[0.017, 0.063]). The chained
mediating effect through both social integration and health status was 0.016 (95% CI=[0.016, 0.038]). The total indirect
effect amounted to 0.077 (95% CI=[0.055, 0.099]), and the total effect was 0.118. This means that approximately 65%
of the statistical relationship between physical exercise and SLE can be attributed to the combined mediating roles of
social integration and health status.

Regarding sports spectating, there exists a significant association between sports spectating and health status in SLE
(B=0.005, 95% CI [—0.003, 0.007]). However, the single mediation pathway through social integration (X—M1—Y) and
the chain mediation pathway involving both social integration and health status (X—M1—M2—Y) did not achieve
significance, with corresponding confidence intervals of [—0.002, 0.002] and [-0.001, 0.001], respectively. These results
indicate that, although sports spectating did not indirectly enhance older adults’ SLE by fostering social integration, it did

contribute positively to health status. This, in turn, significantly improved their SLE. In other words, the association

Table 6 Bootstrap Analysis of Mediation Effect Significance Test

Effect Path Relationship Effect Size | Boot SE | 95% Confidence Interval
LLCI ULCI
Direct effect Physical exercise — SLE 0.042 0.020 0.002 0.081
Indirect effect Physical exercise — Social integration — SLE 0.036 0.013 0.037 0.087
Physical exercise — Health status — SLE 0.024 0.012 0.017 0.063
Physical exercise — Social integration — Health status — SLE 0.016 0.006 0.016 0.038
Total indirect effect 0.077 0.011 0.055 0.099
Total effect 0.118 0.022 0.075 0.16l
Direct effect Sports spectating — SLE 0.007 0.003 0.001 0.014
Indirect effect Sports spectating — Social integration — SLE 0.001 0.001 —0.002 0.002
Sports spectating — Health status — SLE 0.005 0.001 0.003 0.007
Sports spectating — Social integration — Health status —SLE 0.000 0.001 —0.001 0.001
Total indirect effect 0.005 0.002 0.002 0.009
Total effect 0.012 0.004 0.005 0.019

Note: “—” indicates directional relationships in the path analysis model.
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between sports spectating and SLE is predominantly mediated by health status, whereas social integration does not
contribute significantly to this pathway. Regarding the effect size, both the direct effect (0.007) and the total indirect
effect (0.005) are minimal, representing less than 1% of the scale range. This indicates that sports spectating has a weak
overall relationship with SLE, with its influence arising mainly from a modest mediated link through health status. From
a practical perspective, initiatives aimed at promoting sports spectating may need to be integrated with other health-
focused interventions to produce more substantial improvements in life expectancy among older adults.

Chain Mediation Model Analysis of Different Forms of Sports Spectating

The previous analysis revealed that H2 and H4 were not fully supported. To examine in greater detail the
relationship between sports spectating and SLE among older adults, this study subdivided sports spectating into
two categories: online attendance (“offline attendance frequency = 0” A “online attendance frequency > 0”) and
offline attendance (“online attendance frequency = 0” A “offline attendance frequency > 07). The chained
mediating effects for each category were analyzed separately, and the results are presented in Table 7.The results
presented in Table 7 indicate that the effect of online sports spectating on SLE mirrors the findings for overall
sports viewing. Specifically, the correlation between sports spectating and social integration did not reach
statistical significance, and the Bootstrap mediation analysis failed to identify a significant chain mediation effect.
Regarding effect size, the total effect of online sports spectating was 0.039, representing approximately 0.78% of
the possible range (1-5) on the SLE scale. Most of this effect arose from an indirect pathway through health status
(indirect effect=0.013), which accounted for about 33% of the total effect. In contrast, offline sports spectating
demonstrated a significant positive correlation with social integration, and both social integration and health status
were significantly associated with higher SLE scores (B=0.022, 95% CI=[0.010, 0.038]). The total effect of
offline spectating was 0.096, corresponding to approximately 1.92% of the scale’s range. The total indirect effect
reached 0.070, representing about 73% of the total effect. Overall, these findings suggest that offline spectating is
linked to greater social participation and improved health status, which together contribute to higher SLE scores
among older adults.

Robustness Tests
To strengthen the robustness of the findings, this study conducted two robustness tests for the benchmark model. First,

the regression model was replaced. Specifically, the OLS model was substituted with an ordered logit model, while

Table 7 Results of Chain Mediation Effect Test for Different Forms of Sports Spectating in Predicting SLE

Effect Path Relationship Effect Size | Boot SE 95% Confidence
Interval

LLCI ULCI

Direct effect Online sports spectating — SLE 0.027 0.011 0.005 0.048

Indirect effect Online sports spectating — Social integration — SLE 0.001 0.003 —0.005 0.006

Online sports spectating — Health status — SLE 0.013 0.005 0.004 0.024

Online sports spectating — Social integration — Health status — SLE 0.000 0.001 —0.002 0.002

Total indirect effect 0.013 0.006 0.002 0.026

Total effect 0.039 0.011 0.018 0.061

Direct effect Offline sports spectating — SLE 0.025 0.013 0.001 0.050

Indirect effect Offline sports spectating —Social integration 0.022 0.010 0.008 0.044
—SLE

Offline sports spectating — Health status — SLE 0.026 0.011 0.007 0.051

Offline sports spectating— Social integration — Health status — SLE 0.022 0.007 0.010 0.038

Total indirect effect 0.070 0.016 0.042 0.104

Total effect 0.096 0.017 0.062 0.129

-----
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maintaining the same procedures as in the benchmark regression. Second, a full model estimation was performed. Both
health status and social integration were introduced as control variables in the benchmark model, creating
a comprehensive model to examine the effects of physical exercise and sports spectating on the SLE of older adults.
The results, presented in Table 8, demonstrate that the regression outcomes remain highly robust, whether through the
replacement of the regression model or the full model estimation. These findings further confirm the previous
conclusions.

Endogenous Problems

Considering the potential reverse causality between older adults’ sports participation and their SLE—ie, individuals with
higher SLE may be more likely to engage in physical activity—endogeneity arising from bidirectional causality and
omitted variables may bias the estimates. To address this, two instrumental variables were introduced based on prior
studies and available survey data: (1) “What is the situation of fitness places or facilities in your community?” and (2)
“How many of your friends and family regularly watch sports (eg, soccer, basketball, the Olympics)?” Community
fitness facilities affect exercise behavior by reducing time and access costs, satisfying the relevance criterion. To mitigate
endogeneity problems in the model as much as possible.>* Since their construction depends on municipal planning rather
than personal traits, the exogeneity condition is also met. Likewise, the sports-viewing behavior of friends and relatives
influences older adults through social interaction but does not directly affect their health or longevity.

To test for endogeneity, the Durbin and Wu-Hausman tests were applied. For physical exercise, the Durbin test (3> =
1.64, P = 0.200) and the Wu-Hausman test (F = 1.64, P = 0.201) yielded results that were not significant enough to reject
the null hypothesis of exogeneity, confirming the robustness of the previous results. In contrast, sports spectating showed
significant endogeneity (Durbin y* = 24.49; Wu-Hausman F = 25.49; P < 0.01), prompting the use of two-stage least
squares (2SLS) for further analysis (results in Table 9). The F-statistic for the first stage was 114, well above the
threshold of 10, indicating strong instruments with no weak instrument problem. Second-stage regression results

Table 8 Robustness Test Results

Variable Ologit Model | Full Model Estimation | Ologit Model | Full Model Estimation
Physical Exercise 0.27 |#%* 0.041*
(0.052) (0.020)
Sports spectating 0.028%** 0.007#**
(0.008) (0.003)
Controlled variable YES YES YES YES
Constant term |.523%* 1.526%*
(0.508) (0.507)
N 693 693 693 693
R%/Pseudo R 0.056 0.321 0.047 0.322

Note: *Indicates P < 0.05, **Indicates P < 0.01, ***Indicates P < 0.001, “Yes” indicates the control variable has been controlled, values
in parentheses are heteroskedasticity-robust standard errors.

Table 9 Regression Results of Instrumental Variable Method

Variables First Stage Second-Stage

Family and friends spectating behavior | 1.21 1% (0.229)

Sports spectating 0.101*##* (0.025)
Control variables YES YES
Constant term 9.489 (5.310) 0.994 (0.864)
Sample size 693 693
R?/Pseudo R’ 0.05 0.136

Note: **Indicates P < 0.001, “Yes” indicates the control variable has been controlled, values
in parentheses are heteroskedasticity-robust standard errors.

3684 https: Risk Management and Healthcare Policy 2025:18



Chen et al

confirmed that sports spectating significantly promotes older adults’ attitudes toward SLE, reaffirming the robustness of
the main findings.

Discussion

Sports participation, as an active lifestyle choice, has long been acknowledged for its significant impact on older adults’
subjective health and life expectancy. The empirical findings of this study indicate that, while both physical exercise and
sports spectating are forms of sports participation, they differ in their effects on SLE.

In terms of physical exercise, as an important lifestyle for healthy aging,*'

it has a significant positive predictive
effect on the SLE of older adults, this finding echoes previous research. For example, Lietal (2024) contend that regular
physical activity not only delays the aging process and lowers the risk of chronic diseases, but also indirectly influences
individuals’ perceived life expectancy by improving subjective health perceptions, enhancing life meaning, and fostering
more positive expectations for the future.® Similarly, Griffin etal (2013) proposed a bio-psycho-social model suggesting
that physical exercise, as a proactive health behavior, can indirectly shape subjective perceptions of lifespan through
improvements in health status and psychological self-regulation.” Building on previous research, this study demonstrates
that sports participation not only directly enhances SLE but also establishes a significant chain-mediated pathway by
improving social integration and health status. On one hand, regular physical exercise promotes community engagement,
broadens social networks, and strengthens social integration.”> On the other hand, enhanced social integration further
improves individual health status, both in terms of better subjective health and more positive perceptions of future life
expectancy.>”

Compared to physical exercise, sports spectating —a more passive form of sport culture consumption—demonstrates
distinct pathways to SLE. The overall analysis indicated no statistically significant association between sports spectating
and social integration. This result contrasts with the conclusion of Inoueetal (2017), who argued that “spectating at
sporting events is not only an emotional consumption process but also a social interaction arena”.'® Further examination
showed that the positive correlation between spectating and SLE is highly audience-specific: it emerges only among live
spectators and is absent in online viewing contexts, such as television or internet streaming. This audience-specific effect
is consistent with findings from a study on professional baseball, which reported that viewing frequency was positively
associated with life satisfaction only in offline settings, with no comparable impact in online environments.**

Possible explanations are as follows. First, online sports spectating is less effective in promoting social integration
because it lacks face-to-face interaction. This aligns with Wheatley and Bickerton’s (2017) view that the “social
dimension” of cultural and sporting activities is central to enhancing subjective well-being and fostering social
support.®>> From a theoretical perspective, face-to-face interactions offer a media richness advantage in building social
capital and a sense of belonging. Consistent with social capital theory and media richness theory, the multidimensional
nature of interactive information—verbal, nonverbal, and contextual cues—facilitates the formation of emotional bonds
and trust. Offline spectator events provide such high-richness contexts, enabling participants to forge close social ties
within shared physical spaces. In contrast, online spectating functions as a largely one-way flow of information, without
immediate feedback or an empathetic atmosphere. Consequently, its capacity to expand social networks and enhance
social capital is limited—a constraint that may be especially pronounced among older adults. Second, while online sports
spectating offers temporary emotional pleasure and informational satisfaction, live sports viewing provides an opportu-
nity to escape daily life, appreciate athletic aesthetics, and socialize with friends or family, making the experience more
immersive.*® Such immersive, shared live experiences are more likely to evoke an “ageless” mindset in older adults.
Third, among older adults, socio-demographic factors—such as digital literacy and the extent of social isolation—may
intensify the limitations of online sports viewing. For those with strong digital skills, online spectating can partly
maintain social connections through interactions on social media.’ In contrast, for individuals with limited digital
literacy or inadequate internet access, this pathway is largely obstructed, reducing the potential link between online
viewing and social integration. Social isolation further differentiates these effects. Seniors who already experience high
levels of isolation may benefit substantially from in-person attendance, which not only allows them to watch the games
but also provides a crucial opportunity for face-to-face contact and rebuilding social ties. Conversely, online viewing—
lacking the interpersonal extension of offline activities—has little capacity to disrupt entrenched patterns of isolation.
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Although this study aims for rigor, it is subject to several methodological and data-related limitations. First,
due to its cross-sectional design, the findings reflect only correlations between variables and cannot establish
causal pathways. Future research could examine the temporal effects of chained mediation mechanisms by
employing longitudinal tracking or experimental interventions. Second, the measures of social integration and
health status are based on self-reports, which may introduce subjective bias and common method bias, potentially
leading to an overestimation of the associations observed. Incorporating objective health indicators—such as
medical examinations, physiological measurements—and behavioral records would help verify the robustness of
these results. Third, the analysis does not account for potential sample heterogeneity, including factors such as
gender, family structure, urban—rural differences, and variations in educational or cultural backgrounds. Future
studies should consider stratified analyses or interaction tests based on these variables to develop a more nuanced
explanatory framework.

Conclusions

Using data from Chinese older adults, this study examined how two forms of sports participation—physical exercise and
sports spectating—affect SLE and the mechanisms underlying these associations. Physical exercise showed a consistent
positive correlation with SLE, operating through a sequential mediation pathway involving social integration and health
status. In contrast, sports spectating had a weaker overall effect, driven mainly by health status. Within this category,
offline spectating was more strongly linked to both social integration and health status than online spectating. These
results underscore the potential role of physical exercise in promoting active aging, demonstrate how participation format
and social context shape underlying pathways, and offer empirical insights for health promotion strategies in an aging
society.

At both policy and practice levels, governments should integrate physical exercise and suitable in-person sports
spectating into healthy aging policy frameworks. By harnessing public funding and optimizing venue allocation, they can
reduce barriers to participation and improve accessibility. Community organizations, drawing on their social networks
and spatial resources, can regularly host outdoor fitness sessions, group sports activities, and facilitate older adults’
attendance at local sporting events. Such initiatives create opportunities for face-to-face interaction and foster a sense of
belonging, thereby strengthening social capital. Healthcare and public health institutions can embed sports participation
into chronic disease management and rehabilitation programs. Through tailored health education and personalized
guidance, they can raise older adults’ awareness of and capacity for regular exercise and active community engagement.
Where necessary, these institutions can coordinate community resources to support chronically isolated or digitally
underserved older adults in gaining access to offline participation opportunities. Collaboration across government,
community, and healthcare sectors can not only amplify the health benefits of physical exercise but also enhance social
integration, leading to a more positive perception of life expectancy. Such integrated efforts can promote physical,
mental, and social well-being as part of comprehensive healthy aging strategies. Nevertheless, the applicability of these
conclusions may be constrained by cultural and regional contexts. The social functions of sports participation, as well as
its influence on life expectancy, can vary according to differences in cultural values, community structures, and levels of
social capital. Future studies should assess the robustness of these findings using cross-cultural and multi-regional
samples, and design localized health interventions tailored to diverse social environments, thereby improving the global
relevance and effectiveness of such policies.

Abbreviation
SEL, subjective life expectancy.
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