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The degree of educational participation in later life
and subjective well-being in China: Based on
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With the rapid development of education for older adults in China, the link between edu-

cation participation and mental health/subjective well-being (SWB) among older adults has

received increasing attention. Rather than merely considering whether older adults partici-

pate in late-life learning or attend educational institutions, the extent of their engagement in

educational activities may be more influential in determining SWB. The current study aims to

examine the association between the degree of educational participation (DEP) for older

adults and SWB and related mechanisms in China. Using a nationally representative sample

of the University of the Third Age (U3A), this study explored the association between DEP

and SWB indicated by life satisfaction, positive affect, negative affect, and depression; and

further examined the mediating roles of attitudes to aging and moderating roles of family

intimacy. Results indicated that DEP in the U3A predicted students’ SWB, indicated by all four

indicators; attitudes to aging, including psychosocial loss (PL), physical change (PC), and

psychological growth (PG), mediated the association between DEP and SWB; and family

relationships moderated the direct and indirect associations, to some extent. These findings

offer a novel perspective for exploring the mechanisms through which lifelong education

affects mental health and provide insights for policymakers and governments to actively

address issues of aging.
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Introduction

Population aging presents both challenges and opportunities
for human development. The seventh census reported
264 million people aged 60 or above, accounting for 18.7%

of the population, and a life expectancy had increased to
78.2 years, with some regions exceeding 80 years (National
Bureau of Statistics of China, 2021). Many retirees still possess
good physical condition, cognitive function, and knowledge
experience and can continue to play a role in social life. As China
transitions into a moderately aged society, actively coping with
population aging has become a national strategic priority for
China (State Council of China, 2022).

According to the World Health Organization (2002), “parti-
cipation” is one of the core pillars of the active aging framework,
alongside “health” and “security.” Education for older adults is a
critical form of social participation and plays an increasingly
significant role in ensuring the right to lifelong learning and
enhancing overall quality of life for older adults (World Health
Organization, 2015). Learning ability is identified as one of five
functional domains for healthy aging (World Health
Organization, 2020). The Decade of Healthy Ageing (2021–2030)
further highlights “Quality education” as one of 17 initiatives
aimed at empowering older individuals to maintain decision-
making abilities and preserve a sense of purpose, identity, and
independence (World Health Organization, 2020).

In East Asian countries influenced by Confucianism, such as China,
individuals tend to exhibit a more positive attitude toward education
and are more inclined to dedicate their free time to learning (Chui,
2012). Deeply rooted cultural and educational traditions encourage
older adults to pursue learning not merely for utilitarian purposes but
out of genuine interest and curiosity, a practice that contributes to
enhanced well-being in later life (Chui, 2012). Furthermore, the
evolution of elderly education in China has been closely linked to
decades of economic progress and social transformation (Zhao &
Chui, 2019). On one hand, rapid economic development has enabled
governments to allocate increased resources toward expanding edu-
cational opportunities for older adults; on the other hand, improved
economic conditions and stable pension systems have led older
individuals to invest more in social and cultural services that enrich
their leisure activities, including educational pursuits. Additionally, the
trend toward smaller family units has resulted in fewer familial
responsibilities and more leisure time for many older adults, thereby
making participation in initiatives such as U3A a popular lifestyle
choice among retired populations.

The Chinese government considers the development of edu-
cation for older adults to be a crucial strategy for addressing the
challenges of an aging population, fostering a learning society,
and enhancing the quality of life among the elderly (State Council
of China, 2016). Since the establishment of the first University of
the Third Age (U3A) in 1983, the number of U3As in China has
surged to nearly 80,000 by 2020, with over 13 million registered
students (Editorial Committee of the Blue Book of Education for
Older Adults, 2021). A comprehensive educational system for
older adults has gradually emerged nationwide, marked by the
development of U3As, community education programs, and
distance learning initiatives. As a well-organized educational
institution, the U3A offers older adults the opportunity for more
in-depth and systematic learning. Nonetheless, despite being the
country with both the highest number of U3As and the largest
aging population, research examining the influence and
mechanisms of educational participation on quality of life and
SWB remains limited and needs further investigation.

Education for older adults and SWB. The rapid development of
U3A worldwide has increased attention on the link between

participation in educational activities and the quality of life
among older adults. Existing research has preliminarily revealed
that participation in education for older adults positively influ-
ences e quality of life and mental health (Chen, Song, & Zhang,
2023; Cybulski et al., 2020; Schoultz, Öhman, & Quennerstedt,
2020), including improvements in emotional function (Narush-
ima, Liu, & Diestelkamp, 2013; Waller et al., 2018), cognitive
function (Wang et al., 2025; Xu et al., 2010), physical function
(Formosa, 2014), and even prosocial behaviors (Sung et al., 2023).
Notably, it has been shown to have a positively impact on SWB,
including increased positive affect, life satisfaction, and lower
negative affect and depression (Chen et al., 2021; Chua & de
Guzman., 2014). Some studies revealed multiple benefits of
education on SWB (Bužgová et al., 2024; Narushima et al., 2013;
2018) and growth of these benefits increases with age (Mirowsky,
& Ross, 2008). An intervention study further revealed that
learning programs for older adults improved SWB in multiple
aspects, as indicated by higher life satisfaction, self-esteem, and
lower depressive symptoms (Chua & de Guzman, 2014). More
recently, an organized educational program at U3A was found to
bolster enhanced older adults’ functional abilities, intrinsic
capacities for active living, and personal well-being (Bužgová
et al., 2024).

Degree of participating in education for older adults and SWB.
Compared to merely attending educational institutions, the
degree of educational participation (DEP) is arguably more cri-
tical to the subjective well-being (SWB) of older adults. Here, the
DEP refers to the extent of engagement in learning and activities
at institutes like U3A, which often encompasses organizational
identification and integration, emotional attachment, and level of
learning motivation and involvement (Chen et al., 2021). U3A’s
core mission is to foster individual development, align with
personal interests, and enhance the social integration of older
adults through systematic courses and organized activities.
Accordingly, the extent to which U3A students perceive learning
participation as a vital component of their lives may significantly
influence their SWB (Editorial Committee of the Blue Book of
Education for Older Adults, 2021). Unlike compulsory education
agencies, education organizations for older adults, such as U3As,
feature a more flexible and non-mandatory structure. Attendance
to U3As is not primarily aimed at achieving good grades or
credentials; instead, the intensity and degree of involvement more
accurately reflect genuine willingness and interest in learning,
which in turn is more likely to affect SWB. The level of engage-
ment in educational activities can determine the overall effec-
tiveness of learning, further influencing improvements in SWB.
Empirical research indicates that students who engage in longer
learning periods exhibit higher levels of SWB regardless of the
subject matter (Narushima et al., 2013) and that these benefits
extend to other aspects of life (Narushima, Liu, & Diestelkamp,
2018). Moreover, Leung and Liu (2011) observed an inverse
relationship between participation in lifelong education and
psychosomatic complaints, noting that increased course enroll-
ment correlated with fewer somatic symptoms. Complementing
these findings, a nationwide cohort study in China found that
each additional year of adult education was associated with a
13.1% reduction in the odds of depression (Guo, Yang (2025)). A
systematic literature review further supports that long-term par-
ticipation in organized, formal education enhances well-being,
quality of life, cognitive function, self-dependence, and a sense of
belonging among older adults (Noble et al., 2021).

Educational organizations for older adults possess character-
istics similar to those of general social organizations, particularly
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sociality and functionality (Fei, 2020; Park et al., 2013).
Accordingly, researchers can assess the degree of educational
participation through two primary dimensions: organizational
integration (sociality) and learning involvement (functionality).
Organizational integration pertains to the relationships among
students and their identification with and attachment to the
educational community, which has been shown to alleviate
depressive symptoms and enhance mental health (Chen et al.,
2021). In contrast, learning involvement encompasses motivation,
purpose, and the effectiveness of learning, as demonstrated by the
acquisition of knowledge and skills. Achieving learning objectives
has positive ramifications for the self-worth and mental health of
elderly learners (Lewis, 2014). Furthermore, experimental
research indicates that both goal-based cognitive training and
socially engaging learning interventions can improve cognitive
plasticity in older adults (Stine-Morrow et al., 2014). Conse-
quently, organizational integration and learning involvement may
represent the core dimensions of educational participation that
influence students’ SWB. Based on these insights, we propose the
following hypothesis:

Hypothesis 1: DEP, including both learning involvement and
organizational integration, is positively associated with SWB.

Potential mediating role: Based on attitudes to self-aging
perspective. Learning in later life may influence SWB both
directly and indirectly through diverse socio-psychological
mechanisms; however, few empirical studies have explored
these mechanisms (Field, 2009; Gierszewski & Kluzowicz, 2021).
Some researchers explain the positive effects of educational par-
ticipation in later life on SWB from multiple perspectives,
including the acquisition of coping skills (Field, 2009), the
development of psychosocial resources (Hammond, 2004; Ristl
et al., 2025), and the satisfaction of basic psychological needs
(Zhang et al., 2024). One relatively underexplored mechanism is
attitudes toward aging. Attitudes toward aging refers to the way
people think and feel about the aging process and growing old,
including general aging attitudes and self-aging attitudes (Cheng,
Fung, & Chan, 2009). A positive self-aging attitude has been
associated with improved SWB, such as less depression (Brother
et al., 2021; Liu, Wei, Peng & Guo, 2021), lower anxiety (Bryant
et al., 2012), and higher hedonic and eudaimonic well-being (Park
et al., 2024).

Participation in educational activities may positively influences
older adults’ self-perception of aging, thereby enhancing their
SWB. Such engagement fosters motivation, facilitates knowledge
acquisition, and contributes to skill development, which in turn
improves self-efficacy and attitudes toward self-aging. By
integrating socioemotional selectivity theory, the selective opti-
mization with compensation model, and the psychological
resources perspective (Dumitrache, Rubio, & Cordon-Pozo,
2019), the attitudes-to-aging perspective posits that later-life
education serves as a compensatory activity that counteracts the
decline in resource acquisition resulting from aging and
functional deterioration. It promotes the maintenance and
accumulation of psychological, social, and informational
resources, thereby adjusting older adults’ attitudes toward self-
aging, expectations for their later life, as well as associated life
planning. Thus, education in later life may improve aging
attitudes and future expectations by reinforcing psychosocial
resources, ultimately promoting overall well-being and mental
health.

Researchers have demonstrated the beneficial impact of social
participation, including participation in educational activities, on
promoting positive attitudes toward self-aging (Isla & Andrew,
2018; Liu, Duan, & Xu, 2020; Zielińska-Więczkowska & Sas,

2020). U3A members exhibit more favorable perceptions of self-
aging than their peers (Camargo et al., 2018) and report
experiencing less age discrimination alongside more optimistic
future expectations (Zielińska-Więczkowska, Muszalik, & Kęd-
ziora-Kornatowska, 2012). Gierszewski and Kluzowicz (2021)
summarized that changing stereotypical thinking about age is one
of the key benefits of attending U3A, alongside satisfying needs
related to knowledge and skills. Receiving education has fostered
a positive social image of older adults, broken the stereotype
portraying them as “inactive” and “socially alienated,” and
facilitated the development of age-friendly environments (Hardy,
Oprescu, & Millear et al., 2017; Maulod & Lu, 2020). Education
organizations provide a protective environment free from age
stereotypes for older adults, who often avoid negative thoughts
about age when discussing aging topics and emphasize the
positive value of growing older (Roberts, 2021). Lifelong learning
and U3A attendance help the elderly reduce implicit or explicit
ageism, allowing them to maintain a certain middle-aged identity
and avoid being labeled “old people” (Formosa, 2021; Romaioli &
Contarello, 2021). A recent study revealed that U3A participants
can acquire diverse gains, with potential to shape attitudes toward
aging (Gao et al. (2024)). It can be inferred that education for
older adults improves stereotypes and discriminatory attitudes
held by other age groups, which in turn enhances older adults’
positive perception of self-aging (Camargo et al., 2018).

Several theories help elucidate the potential mediating role of
aging attitudes. The resources accumulation perspective posits
that education increases one’s competence capital (e.g., knowl-
edge and skills) and social capital (e.g., social network and trust),
thereby motivating future expectations and plans and fostering
conscious/explicit aging attitude expressions (Diehl et al., 2014;
Ristl et al., 2025). Social network perspective suggests that larger
and more diverse networks are associated with more positive self-
perception of aging (MeyerWyk, Wurm (2024); Cohn-Schwartz
et al., 2023), whereas smaller networks or social isolation tend to
correlate with more negative self-perceptions (Jung et al., 2021).
Additionally, regularly attending educational organizations allows
older adults to engage with diverse environments, indirectly
increasing social support and access to information, which in turn
enhances their self-perceptions of aging. Drawing on the reserve
capacity hypothesis, learning activities also serve as compensatory
strategies to buffer declines in functional capacity, empowering
older adults by increasing their independence, confidence, and
knowledge while promoting a more positive attitude toward aging
(Gallo & Matthews, 2003; Withnall, 2010). Based on these
theoretical foundations, we propose the following hypothesis
regarding the mediating mechanism.

Hypothesis 2: Attitudes to self-aging mediates the association
between DEP and SWB.

Potential moderating role of family relationships. Family
relationships are critical in supporting SWB, as they provide both
material and emotional support. With age, life goals related to
social emotion are prioritized due to the perception of limited
remaining time (Lang & Carstensen, 2002). Thus, older people
are more likely to seek support from family and close relations for
maintaining SWB. Studies on education for older adults and its
impact on SWB need to consider the role of family environment,
especially family relationships. Family relationships can influence
both the opportunities and motivations for older adults’ partici-
pation in education, as well as the extent of benefit derived from it
(Bronfenbrenner, 1999; Zielińska-Wieczkowska et al., 2012).
Significant others, especially family members, typically provide
essential support for educational participation (Ko, 2020). Fur-
thermore, family intimacy buffered the negative effects of low
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organizational integration on SWB (Chen et al., 2021). From
another perspective, when intimate relationships are poor and
insufficient, the external social capital and non-intimate rela-
tionships obtained by participating in educational activities for
older adults may mitigate these adverse effects (Holtfreter, Reisig,
& Turanovic, 2017). Family relationships represent intimate
connections, whereas educational participation can cultivate non-
intimate networks among older adults. Examining the indepen-
dent and interactive roles of these relationships is crucial for
understanding the significance of multi-level social environments
in the lives of older adults. As a security base that provides
emotional and social support, the family may enhance the posi-
tive effects of educational participation on attitudes toward self-
aging, thereby contributing to the maintenance and improvement
of SWB. Based on these considerations, we propose the following
hypothesis regarding moderating effects.

Hypothesis 3: Family relationships moderate the direct and
indirect associations between DEP and SWB. Specifically, the
moderating role is reflected in the following two aspects.

Hypothesis 3a: Family relationships moderate the association
between DEP and attitudes to self-aging.

Hypothesis 3b: Family relationships moderate the association
between DEP and SWB.

Current study. Existing research on the mental health effects of
educational engagement among older adults is predominantly
based on small-sample surveys or qualitative interviews. Addi-
tionally, there is a notable gap in studies that comprehensively
elucidate the mechanisms by which DEP influence on SWB. More
importantly, compared to the flourishing development of edu-
cation for older adults, empirical research on this topic lags sig-
nificantly in both quantity and quality. Some fundamental and
critical issues remain insufficiently studied, such as the impact of
later-life education on quality of life, physical and mental health,
and its underlying mechanisms and conditions. Due to the sin-
gularity of methods and data sources, exploration of these
mechanisms has been lacking, resulting in prolonged low-level
and repetitive investigations that weaken the validity and relia-
bility of findings, making it challenging to provide effective gui-
dance for national elderly education policies. The current study
aims to address this by utilizing a nationally representative
sample to explore the association between degree of U3A invol-
vement and SWB, and the potential mediating roles of attitudes
toward aging and moderating roles of family relationships. As a
mediating mechanism, attitudes to self-aging can explain why
educational participation of older adults affects SWB. As a
moderating variable, family relationship helps to answer under
what conditions the direct and indirect effects of education par-
ticipation on SWB will be different (See Fig. 1 for the research
framework).

Methods
Participants. Data for the present study were derived from a
research program funded by the National Natural Science
Foundation of China. Ethical approval for the program was
secured from the Institutional Review Board of the authors’
affiliated institution prior to the formal study. The informed
consent was obtained from each participant prior to the formal
survey. The investigation was conducted anonymously from
October 2021 to January 2022. Participants consisted of formally
registered U3A students aged 50 or older, who were enrolled for
at least one semester and were retirees. Approximately 25,000
questionnaires were distributed, with 23,124 returned. After
excluding questionnaires with a loss rate exceeding 20%, 21,482
valid questionnaires (a valid response rate of 92.9%) were
analyzed.

Procedures. Several sampling strategies were employed to ensure
national representativeness and U3A coverage. Specifically, the
survey was conducted in 30 U3As across 25 provincial-level
regions (provinces, autonomous regions, and provincial-level
cities) in mainland China, with one U3A selected per city. The
original plan was to select at least one U3A in each provincial
administrative region, but during the survey period, the COVID-
19 pandemic worsened in some areas, rendering effective sur-
veying impossible. As a result, the sample covered 25 provincial-
level regions in six administrative regions in China. Moreover, the
sample size of each U3A was roughly based on the number of
registered students in each U3A. The majority of the U3As had a
sample size between 500 and 1000 people. In addition, the sample
covered major specialties or course programs. The survey
revealed a significantly higher proportion of female students
(81.1%) than male students (18.9%), reflecting the real gender
structure of U3As in China (Zhao & Chui, 2019). Investigators
consisted of psychologists and well-trained cadres and workers in
the U3A. Prior to the start of the formal survey, the surveyors
were trained to familiarize themselves with the entire ques-
tionnaire and procedure. Surveys were usually conducted during
breaks of classes or after classes had ended. Table 1 and Table S1
in Supplementary Materials provide detailed information on
sample distribution.

Instruments
Degree of education participation scale (DEPs). The Degree of
Educational Participation scale (DEPs) assesses the extent of
involvement in the learning activities offered by U3A. This
instrument comprises two dimensions: organizational integration
(OI) and learning involvement (LI). Organizational integration, a
central construct of the social dimension, captures students’ sense
of identity and belonging within U3A, reflecting peer relation-
ships and community sense within class groups (Chen et al.,
2021). In contrast, learning involvement, the key indicator of the
educational function, denotes the intensity of an individual’s
motivation and commitment to acquiring knowledge and skills
through U3A. Both subscales are measured using six items each.

The reliability and validity of the OI subscale has been
preliminarily confirmed (Chen et al., 2021). This subscale
comprises six items: Students in my class get along well with
one other; I am proud to be a member of my class; I can be
accepted and respected by most students in the class; I like the
atmosphere of my class, and if I leave, I will miss my class and
classmates; even after departing from U3A, I hope to maintain
contact with some teachers and students; in general, my relation-
ship with the whole class is harmonious and friendly.

The LI subscale, as referred to in some questionnaires or scales,
is designed to assess individuals’ positive attitudes toward later-Fig. 1 Research framework.
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life learning, involvement level in lifelong learning, and motiva-
tion toward learning (Coskun & Demirel, 2010; Gunuc, Odabasi,
& Kuzu, 2014). The subscale comprises six items: I always want to
do better than others in learning; I always try my best to overcome
difficulties in study; I always pay high attention in study; I will ask
questions in time every time I encounter questions in class; I always
try my best to improve my study after class; I consciously apply
these knowledge and skills in my daily life.

An exploratory factor analysis (EFA) of the 12-item DEPs
identified two eigenvalues >1.0 (6.51 and 1.59, respectively), with
the resulting two factors corresponding precisely to the original
subscales. These factors together accounted for 67.48% of the total
variance, and all items exhibited factor loadings exceeding 0.50.
Confirmatory factor analysis (CFA) further supported the two-
factor model, which demonstrated a superior goodness of fit
(χ2= 3374.21, df= 53, p < 0.001; CFI= 0.97, TLI= 0.96,
RMSEA= 0.05, SRMR= 0.03) compared to a single-factor
solution (χ2= 24365.40, df= 54, p < 0.001, CFI= 0.76,
TLI= 0.70, RMSEA= 0.15, SRMR= 0.10). Given the relatively
high correlation between the two factors (r= 0.60), an aggregate

score of all 12 items was used as an indicator of the degree of
educational participation. In the current study, Cronbach’s alpha
coefficients for DEPs, OI, and LI were 0.92, 0.89, and 0.89,
respectively.

To date, there is a lack of widely recognized and authoritative
assessment tools or indicators for evaluating the extent of
educational participation among older adults and its impact on
well-being of older adults in China. The DEPs and its two
dimensions capture the primary aspects of educational
participation level.

Subjective well-being (SWB). Subjective well-being (SWB) is a
comprehensive psychological construct employed to evaluate
individuals’ overall quality of life and mental health. As deli-
neated by Diener et al. (1999), SWB comprises three key com-
ponents: life satisfaction, positive affect, and negative affect.
Furthermore, prior research has incorporated depressive symp-
toms as an additional indicator of SWB. Consequently, the pre-
sent study assesses SWB using four indicators: high life
satisfaction, elevated positive affect, reduced negative affect, and
minimal depressive symptoms.

The Satisfaction with Life Scale (SWLS) assesses overall life
satisfaction using five items (e.g., “In most ways my life is close to
my ideal”). The Chinese version of the SWLS demonstrated
robust internal consistency, construct validity, and gender
invariance (Bai et al., 2011). In the present study, items were
rated on a 5-point Likert-type scale (from 1= strongly disagree to
5= strongly agree), and the Cronbach’s alpha coefficient
was 0.87.

The Positive Affect and Negative Affect Schedule (PANAS)
assesses emotional aspects of SWB and comprises two subdimen-
sions (Watson et al., 1988). Participants rated the extent to which
they experienced positive affect (e.g., excitement) and negative
affect (e.g., distress) over the past month using a 5-point Likert-
type scale (1= strongly disagree to 5= strongly agree). In the
current study, a short version of the PANAS with 12 items was
used, with each subscale consisting of six items. The Chinese
version of PANAS has demonstrated robust psychometric
properties (Liang & Zhu, 2015). In the present study, Cronbach’s
alpha coefficients were 0.88 and 0.85 for PA and 0.85 for NA.

The Center for Epidemiological Studies–Depression scale (CES-
D) assesses depressive symptoms experienced over the past
month (Radloff, 1977). Items are rated on a four-point scale
ranging from 0 (fewer than 1 day) to 3 (5–7 days), with higher
average scores indicating more severe depressive symptoms. This
instrument has demonstrated robust reliability and internal
validity among middle-aged and older Chinese adults (Cheng &
Chan, 2005). In the present study, Cronbach’s alpha was 0.85.

Attitudes to ageing questionnaire (AAQ). The AAQ is a multi-
dimensional instrument designed to assess individual attitudes
toward self-aging. It comprises three subscales: psychosocial loss
(PL), physical change (PC), and psychological growth (PG)
(Laidlaw et al., 2007). A brief 12-item version, which maintains a
three-factor structure, has demonstrated robust psychometric
properties among older Chinese individuals (Gao, Laidlaw, &
Wang, 2024). Each subscale is evaluated using four items rated on
a 5-point Likert scale ranging from 1 (completely disagree) to 5
(completely agree), with higher scores indicating more positive
attitudes toward aging (noting that the PL subscale is reverse
scored). In the present study, Cronbach’s alpha for the AAQ was
0.77, with subscale alphas of 0.72, 0.76, and 0.70 for PL, PC, and
PG, respectively.

Family relationships. The study employed the Family Cohesion
(FC) subscale of the Family Environment Scale (FES) to evaluate

Table 1 Demographic and socioeconomic variables of sample
(N= 21,482).

Variables n %

Age 50～54 years 3195 14.9
55～59 years 6366 29.6
60～64 years 5371 25.0
65～69 years 4408 20.5
70～74 years 1607 7.5
75～79 years 434 2.0
80 and older 101 0.5

Gender Male 4050 18.9
Female 17,432 81.1

Educational level Elementary or lower 135 0.6
Junior high school 1997 9.3
Senior high school 7021 32.7
Junior college 7239 33.7
Bachelor degree or above 5090 23.7

Marital status Without a spouse 2816 13.1
With a spouse 18,666 86.9

Monthly income (RMB) Lower than 500 851 4.0
500～999 474 2.2
1000～1499 418 1.9
1500～1999 856 4.0
2000～2499 1675 7.8
2500～2999 2959 13.8
3000～3999 3758 17.5
4000～4999 3157 14.7
5000～5999 2459 11.4
6000～6999 1652 7.7
7000～7999 1277 5.9
More than 8000 1946 9.1
Rarely or no 857 4.0
Less 2833 13.2

Social participation Generally 10,586 49.3
More 6,279 29.2
Frequently 927 4.3
Very poor 78 0.4
Poor 465 2.2

Physical Health Fair 7058 32.9
Good 9809 45.7
Excellent 4027 19.0

Length of admission Less than one year 4988 23.2
1～2 years 5418 25.2
2～4 years 5101 23.7
More than 4 years 5975 27.8
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family relationships (Fei et al., 1991). This subscale comprises
nine items rated on a 5-point scale ranging from 1 (never) to 5
(always) (e.g., “My family members will do their best to support
and help one another”), with higher scores reflecting greater
family cohesion. The Chinese version of the FES has been
demonstrated to be both reliable and valid (Fei et al., 1991). In the
present study, Cronbach’s alpha for the subscale was 0.81.

Demographic and socioeconomic variables. Demographic and
socioeconomic variables included age, gender, marital status, and
educational attainment. Participants reported their individual
monthly income as an indicator of economic status, and self-rated
their physical health using a single-item measure with five
response options. In addition, participants assessed the general
frequency of their social participation in daily life on a five-point
scale, excluding involvement with U3A or similar organizations.
These variables were treated as continuous measures in sub-
sequent analyses, which controlled for factors moderately related
to the main variables, such as attitudes toward aging and SWB
(Bryant et al., 2012; Dai et al., 2013; Zielińska–Więczkowska,
Kedziora-Kornatowska, & Ciemnoczoɫowski, 2011). Further-
more, the length of admission to U3As, which may confound the
effect of educational participation, was also controlled for in later
analyses (see Table 1).

Statistical analyses. Data analyses were conducted using SPSS for
Windows version 22, including descriptive statistics, correlations,
and regressions. Mediation and moderated mediation analyses
were conducted using Models 4 and 8 in Hayes (2013) INDIR-
ECT procedure. In these analyses, the evaluation of DEP in U3A
served as the independent variable, the three dimensions of AAQ
functioned as parallel mediators, and four indicators of SWB were
treated as outcome variables. Family relationships were incor-
porated as a moderator, and eight covariates were controlled
during the moderated mediation analyses. Owing to the large
dataset drawn from 30 U3As across 25 provincial-level admin-
istrative regions, SPSS was also employed to assess data suitability
for multilevel analysis. The multilevel models yielded intraclass
correlation coefficients (ICCs) of 0.014 for life satisfaction, 0.016
for positive affect, 0.016 for negative affect, and 0.020 for
depression. Additionally, the ICCs for AAQ and its sub-dimen-
sions—PG, PL, and PC—were 0.021, 0.017, 0.07, and 0.026,
respectively. Given that all ICC values for the primary variables
were below 0.059, multilevel analyses were deemed unnecessary
(Cohen, 1977).

Results
Common method bias test. The major variables of the study
were derived from self-reported surveys, hence necessitating a
check for potential common methodological biases prior to
analysis. The Harman single-factor method (Hair et al., 1998) was
employed, revealing a largest eigenvalue of 13.80 and a single
factor explaining 23% of the total variance. This result suggests no
severe common method bias.

Descriptive and correlational analyses. Table 2 presents the
descriptive characteristics of primary variables. The mean scores
for DEP (4.16), OI (4.29) and LI (4.04) were higher values
compared to median values. Generally, students in U3A exhibited
a partially positive self-perception of aging, as indicated by higher
PG and PC scores and lower PL scores. Table 2 displays the
results of pairwise correlation analysis among main variables. The
observed correlations aligned with expected directions. Specifi-
cally, DEP and its sub-dimensions, OL and LI, were positively
correlated with life satisfaction and positive affect, and negativelyT
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correlated with negative affect and depression. Moreover, DEP
and its two sub-dimensions were associated with attitudes to self-
aging, while attitudes to self-aging were associated with all four
indicators of SWB. Additionally, significant small to moderate
pairwise correlations were observed between family relationships
and the measures of SWB, attitudes to aging, and DEP.

Degree of educational participation and SWB. Correlational
analyses indicated associations between DEP and sub-dimensions
OI and LI with SWB indicators. The results suggest that a higher
learning dedication correlates with higher SWB. Multiple
regression analyses revealed that DEP predicted SWB, even after
controlling for demographic, socioeconomic, and attitudes to
aging variables (see Table 3). The predictive effect remained
significant when family relationships and its interactive effect
with DEP are controlled (see Table 4). Students in U3As with
higher scores in OI and LI reported greater life satisfaction and
positive affect, as well as lower levels of negative affect and
depressive symptoms. Furthermore, DEP exerted a more pro-
nounced impact on enhancing positive SWB than on diminishing
negative SWB. Overall, these findings confirm hypothesis 1

Mediating roles of attitudes to self-aging. Using Model 4 in
Hayes (2013) INDIRECT procedure, we conducted a series of
mediating model analyses with PG, PL, and PC as parallel
mediators. Generally, the mediating effects of all three sub-
dimensions of attitudes to aging were significant. Specifically,
DEP contributes to perceived age-related attitudes change,
including a more positive change growth (βPG= 0.47, p < 0.001;
βPC= 0.46, p < 0.001) and a less negative change (βPL=−0.16,
p < 0.001) (see Tables 3 and S2 in the Supplementary Materials).
Furthermore, PG, PL, and PC mediated the associations between
DEP and four indicators of SWB, largely confirming Hypothesis
2. Regression analyses revealed that the predictive effects of DEP
on the three dimensions of attitudes to aging were significant. For
instance, when both the predictor and the three parallel mediators
(PG, PL and PC) were entered into the mediation model, the
effect of DEP on life satisfaction decreased from β= 0.45
(t= 50.63, p < 0.001) to β= 0.25, with a significant reduction
(ΔR²= 0.09, Cohen’s f²= 0.13), indicating a medium practical
effect size for the mediation (Cohen, 1977). Similar reduction
were observed for positive affect (ΔR²= 0.10, Cohen’s f²= 0.16),
negative affect (ΔR²= 0.08, Cohen’s f²= 0.10), and depression
(ΔR²= 0.07, Cohen’s f²= 0.08). These effect sizes, which are
within the small-to-medium range, underscore the substantive
relevance of the mediation pathways (see Table 3). Table S2
provides bootstrapping results with 95% confidence intervals,
further corroborating the stability and robustness of the findings
regarding the mediating effects.

Moderated mediating roles of family relationship. Using Model
8 in INDIRECT procedure (Hayes, 2013), a series of moderated
mediation model analyses were conducted. First, the main effects
of family relationships on three dimensions of attitudes to aging
and four indicators of SWB were significant. Specifically, students
in U3As with better family relationships exhibited more favorable
attitudes towards aging (βPG= 0.19; βPL= 0.12; βPC= 0.18) and
higher SWB (βLS= 0.31; βPA= 0.18; βNA=−0.07; βDepression=
−0.04). Second, the interaction effect of DEP and family rela-
tionships significantly predicted both PG (β= 0.08) and PL
(β= 0.09), but not PC (β= 0.03). Additionally, this interaction
negatively predicted positive affect (β=−0.04), and positively
predicted negative affect (β= 0.03) and depression (β= 0.06),
although no significant effect was found for life satisfactionT
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(β=−0.02). These results partly confirm Hypotheses 3a and 3b
(see Table 4).

Conditional effects at three levels of family relationships
(M ± 1 SD) further supported above finding, showing the effects
of DEP on PG (βM-1SD= 0.40; βM= 0.43; βM+1SD= 0.47; all
p < 0.001) and PL (βM-1SD=−0.23; βM=−0.19; βM+1SD=
−0.14; all p < 0.001) were significant across all levels. Compared
to individuals with lower level of family relationships, the
enhancing effect of DEP on PG was more pronounced among
those with higher level (slope difference Δβ= 0.07), whereas the
mitigating effect of DEP on PL was weaker for those with higher
level (slope difference: Δβ= 0.09) (see Tables 4 and S3 in
Supplementary Materials). In addition, the moderating roles of
family relationships on direct effects of DEP on PA, NA, and
depression were significant. Compared to individuals with level of
higher family relationships, the positive effect of DEP on PA was
more pronounced among those with lower level (β

M-1SD
= 0.23 vs.

βM+1SD= 0.19). Similarly, the mitigating effect of DEP on NA
(βM-1SD=−0.07 vs. βM+1SD=−0.04;) and depression
(βM-1SD=−0.07 vs. βM+1SD=−0.02) was more pronounced
among individuals with lower level of family relationships (see
Tables 4 and S4 in the Supplementary Materials).

Social-demographical variables, attitudes to self-aging,
and SWB. The current study highlights the roles of demographic
and socioeconomic factors as potential controlling confounders.
Generally, regression analyses indicated independent and sig-
nificant predictive effects of physical health and social partici-
pation on three dimensions of attitudes to aging and various
indicators of SWB. Consistent with previous studies (Dai et al.,
2013; Pinquart & Sörensen, 2000), physical and social functioning
served as foundational for attitudes to aging and SWB.

Discussions
This study utilized a large representative sample of U3As’ stu-
dents in China to examine the association between DEP and
SWB, and the parallel mediating roles of three dimensions of
attitudes to self-aging, and moderating roles of family

relationships. Hypotheses were largely confirmed. The findings
supplement evidences for positive roles of education participation
and relevant mechanisms, and provide an insight and scientific
basis for policymakers and managers to make measures for
actively coping with issues of aging.

DEP and SWB. The DEP and its sub-dimensions were positively
associated with SWB. Higher degree of participation in educa-
tional activities correlates with higher life satisfaction, fewer
depressive symptoms and negative emotions, and more positive
emotions. The DEP reflects older students’ enthusiasm and
motivation for learning activities and organizations. They viewed
participation in U3As as more than just an adornment for later
life or merely better than nothing. Their high level of investment
fully stimulated the social (e.g., peer interaction) and functional
(e.g., cognitive stimulation) dimensions of late-life education.
These findings resonate with activity theory (Lemon, Bengtson, &
Peterson, 1972), which posits that sustained social and intellectual
engagement in later life serves as a protective factor against age-
related psychological decline. Researchers found that participa-
tion in elderly education affected SWB, and the longer the elderly
invested energy and time in the same course or subject, the better
their self-reported mental health and SWB (Leung & Liu, 2011;
Narushima et al., 2018). Furthermore, a notable observation is
that DEP exerted a stronger influence on positive dimensions of
SWB (e.g., life satisfaction) than on negative ones (e.g., depressive
mood), suggesting that U3As primarily function as a vehicle for
well-being enhancement rather than solely as a buffer against
distress. A higher level of involvement often means that its
members derive a stronger sense of gain and achievement
through systematic learning.

Mediating effect of attitudes to self-aging. Attitudes towards
aging mediated the association between educational participation
and SWB. Greater involvement in educational activities was
associated with better perceived psychological growth, physical
health, and fewer psychosocial losses–all related to diverse aspects
of SWB. In general, positive aging attitude changes (e.g.,

Table 4 DEP, attitudes to self-aging and SWB: Moderating roles of family relationships.

PG PL PC Life
Satisfaction

Positive Affect Negative Affect Depression

β t β t β t β t β t β t β t

Age 0.28 6.87 −0.63 13.35 0.01 1.73 0.04 10.77 −0.00 −0.60 −0.04 −13.01 −0.01 −4.90
Sex −0.01 −1.03 −0.21 −14.55 0.05 4.18 0.03 2.47 −0.03 −2.23 0.02 1.65 −0.03 −3.29
Education 0.01 1.76 −0.04 −5.98 −0.02 −4.29 −0.01 −1.97 0.03 6.43 0.00 1.12 −0.02 −4.97
Material status −0.02 −1.30 −0.03 −1.79 −0.01 −0.83 0.16 12.45 0.00 0.11 −0.04 −3.36 −0.04 −4.22
Monthly income −0.00 −0.80 −0.02 −7.77 −0.00 −1.46 0.02 11.60 0.01 4.33 −0.01 −5.64 −0.01 −6.19
Physical condition 0.08 12.47 −0.19 25.65 0.27 47.41 0.08 13.69 0.13 21.99 −0.09 −16.83 −0.07 −13.54
Socia participation 0.06 10.93 −0.10 −14.90 0.08 14.70 0.04 8.22 0.10 19.46 −0.00 −0.41 −0.02 −4.92
Length of
admission

−0.01 −1.20 0.00 0.34 −0.00 −1.07 0.01 3.11 0.00 0.89 −0.01 −4.34 −0.02 −5.05

DEP 0.43 47.66 −0.19 −17.71 0.42 50.15 0.20 21.74 0.21 23.43 −0.05 −6.81 −0.04 −5.70
FR 0.19 17.52 0.12 9.50 0.18 18.34 0.31 31.03 0.18 18.27 −0.07 −8.25 −0.04 −5.47
EDP*FR 0.08 4.80 0.09 4.99 0.03 1.78 −0.02 −1.33 −0.04 −2.58 0.03 2.57 0.06 5.61
PG 0.14 19.83 0.08 11.66 −0.02 −2.95 −0.02 −3.18
PL −0.08 −14.21 −0.19 −34.10 0.17 37.39 0.16 37.17
PC 0.23 30.54 0.23 31.04 −0.11 −16.76 −0.09 −14.40
R2 0.18*** 0.11*** 0.31*** 0.34*** 0.37*** 0.18*** 0.16***

ΔR2 # 0.12 0.10 0.08 0.07
F 435.17 246.39 861.73 803.50 911.10 333.53 301.74
Cohen’s f² # 0.17 0.16 0.10 0.08

***p < 0.001; FR represents family relationships. # Reference effect sizes were the direct effect of DEP on four indicators of SWB in Table 3.
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psychological growth, physical change) were more significantly
associated with positive sides of SWB (life satisfaction and posi-
tive affect) than negative ones (e.g., psychosocial loss); while
negative aging attitude changes were more significantly associated
with negative sides of SWB (negative affect and depression) than
positive ones. Role theory posits that many older adults experi-
ence role loss after retirement, which may undermine social
identity, diminish self-esteem, and heighten the risk of psycho-
logical imbalance (Hooyman & Kiyak, 1988). By participating in
U3As, older adults can reclaim the constructive role of “student”
or “learner”, thereby countering stereotypes of weakness and
dependency while embracing new responsibilities that sustain
meaning and well-being. The greater the involvement in orga-
nized educational activities, the more pronounced the impact of
this renewed role becomes. The innovation theory of successful
aging describes innovation as the process of self-preservation and
the transformation of one’s past self in novel ways (Nimrod &
Kleiber, 2007). Education for older adults serves to mitigate
negative self-identities and counteract stereotypes associated with
declines in physical and cognitive functioning. Through active
learning—such as acquiring computer and Internet skills—older
adults can transform a “conservative” and “incompetent” self-
concept. These findings are consistent with prior research on
psychosocial resources, which suggests that the benefits of lifelong
learning contribute to the accumulation of resources that help
older adults navigate life’s challenges. The greater these benefits,
the more significant the positive shifts in perceptions of aging,
which in turn influence mental health and SWB. Empirical stu-
dies grounded in self-determination theory indicate that partici-
pation in lifelong learning enhances fundamental needs (e.g.,
autonomy), thereby promoting mental health and SWB (Ryan &
Deci, 2017; Zhang et al., 2024). Overall, the current findings
extend existing theoretical frameworks by demonstrating how
educational participation can reshape perceptions of aging,
thereby exerting a multifaceted influence on subjective well-being.

Moderating effects of family relationships. Family relationships
moderated both the direct and indirect associations between DEP
and SWB. Specifically, the interaction between DEP and family
relationships negatively predicted positive affect while positively
predicting negative affect and depression; however, no significant
association was found for life satisfaction. Overall, for students with
poorer family relationships, educational participation played a
more significant role in enhancing SWB. From another perspective,
active educational engagement appears to compensate for the
negative psychological effects of deficient family relationships.
According to Bronfenbrenner’s ecosystem theory (1999), personal
growth and development occur within a multilayered environment
comprising micro-, meso-, exo-, and macro-systems. Ecosystems at
these various levels—interacting both independently and jointly—
affect the physical and mental health of elderly residents. Notably,
both the family, as a core microsystem, and educational organi-
zations, as external systems, collaboratively influence attitudes
toward aging and SWB. The findings suggest that family support is
not only a critical precondition for DEP but also moderates its
impact on mental health outcomes. Consistent with ecosystem
theory, which posits a functional ceiling for the benefits of an
optimal environment (e.g., close family relationships), individuals
with less supportive ecosystems, may experience greater benefits
from educational participation (Stine-Morrow & Manavbasi,
2022). Thus, late-life learning activities can substantially offset the
deficiencies associated with an inadequate living environment and
limited resources.

The current study further emphasizes the roles of specific
demographic and socioeconomic factors as covariates. Previous

research has demonstrated that poor physical functioning and
limited social participation frequently constrain attitudes toward
aging and reduce educational engagement in later life (Dai et al.,
2013; Pinquart & Sörensen, 2000; Steverink et al., 2001).
According to resource theory, sufficient individual and social
resources can enable individuals to compensate for losses
associated with aging, thereby fostering more positive attitudes
and perceptions of the aging process and ultimately influencing
subjective well-being. Moreover, good health status—arguably the
most critical prerequisite for meaningful engagement in educa-
tional activities and the effective assimilation of knowledge in
U3As—constitutes an essential resource.

Theoretical and practical significances. This study offers several
methodological and practical advantages. First, it employs a
nationally representative sample of U3A students, thereby
enhancing the generalizability of its findings. The sampling pro-
cedures carefully accounted for distributions by region, sex, age,
and subject specialty, ensuring both national representativeness
and comprehensive coverage. Second, whereas most research has
primarily focused on the relationship between participation in
educational activities and subjective well-being (SWB), the pre-
sent study further investigates the association between the degree
of participation among older adults and SWB by examining two
dimensions of U3A engagement—sociality and functionality. This
approach suggests that the quality of participation may be more
influential than mere participation. Third, and most notably, by
integrating mainstream theories in geriatric psychology—such as
socioemotional selectivity theory, the selective optimization with
compensation model, and ecosystem theory—this study examines
the mental health effects of educational participation from the
perspective of attitudes toward aging. This theoretical integration
provides a deeper understanding of the positive impact of edu-
cation on older adults. Notably, few studies have explored the
mediating mechanisms underlying the positive effects of educa-
tional participation in later life on SWB, such as the acquisition of
coping abilities (Field, 2009), the development of psychosocial
resources (Hammond, 2004), and the fulfillment of basic psy-
chological needs (Zhang et al., 2024). Preliminary investigations
into these mechanisms also suggest that the family environment
moderates the mental health benefits of educational participation
in later life; for example, family relationships have been found to
buffer the negative effects of low participation levels on SWB
among older adults (Chen et al., 2021). Generally speaking,
education in later life may enhance aging attitudes and future
expectations by strengthening psychosocial resources, thereby
promoting overall well-being and mental health.

In China, addressing population aging has become a national
strategic priority, with older adult education recognized as a key
measure. The current study offers several practical insights. First,
developing educational programs for retirees and the elderly
enables them to enjoy a high quality of life in later years, as
illustrated by the slogan, “Establishing a U3A is tantamount to
eliminating one elderly hospital” (Editorial Committee of the Blue
Book of Education for Older Adults, 2021). Second, the findings
indicate that the quality of participation in Universities of the
Third Age (U3As) may be more important than mere participa-
tion regarding mental health and SWB. These insights imply that
a high-quality educational institution should stimulate enthu-
siasm for learning, enhance a sense of belonging, and promote
positive attitudes toward aging and SWB—critical indicators for
evaluating U3A quality. Accordingly, administrators should
endeavor to improve educational quality through various
strategies and increase the appeal of U3As to older adults to
maximize their positive effects on empowerment, capacity
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building, and well-being. Third, the exploration of moderating
mechanisms revealed that enhancing the benefits of U3As
requires coordinated efforts from grassroots governments,
educational organizations, and families. While family support
may reinforce the mental health benefits of education for older
adults, organizational involvement can help offset the negative
effects of poor interpersonal relationships on mental health.
Consequently, U3A education is particularly recommended for
socially isolated older adults to promote healthy aging.

Limitations. This study presents several limitations in its design
and methodology. First, it relies primarily on cross-sectional
design and observational data, rendering it impossible to infer
causality or fully mitigate endogeneity bias. Consequently, selec-
tion effects and influence effects are confounded; while partici-
pation in educational programs may enhance mental health and
SWB, older adults with superior physical and mental functioning
are also more likely to engage with educational organizations.
Future research could address this limitation by employing
methods such as cross-lagged panel analysis with longitudinal
data, causal inference via propensity score matching, and ran-
domized experiments. Second, despite a large overall sample size,
the majority of U3A participants were drawn from large and
medium-sized cities. Organized educational institutions such as
U3As are underdeveloped or absent in smaller cities and rural
areas of China, which may account for the absence of observed
cross-level differences in the primary variables. Moreover,
attendance at U3As represents only one facet of older adults’
educational engagement; thus, examining the effects of informal
and non-formal learning on SWB, alongside organized education,
is warranted. Third, the DEP scale developed in this study is not
yet internationally recognized or widely used, underscoring the
need for more universally applicable instruments to evaluate U3A
involvement across diverse cultural contexts. Finally, this study
exclusively examined the moderating role of family relationships
at the micro-ecosystem level, whereas other contextual levels—
such as community, workplace, and urban environments—may
also differentially influence the relationship between DEP
and SWB.

Conclusions
This study employs a nationally representative sample of U3As to
investigate the association between U3A involvement SWB,
examining the mediating role of attitudes toward aging and the
moderating effect of family relationships. First, the findings
reaffirm the positive impact of later-life educational participation
on SWB; specifically, greater educational engagement among
older adults is associated with higher life satisfaction and positive
affect, as well as lower negative affect and depressive symptoms.
Second, attitudes toward aging—encompassing psychosocial loss,
physical change, and psychological growth—mediate the rela-
tionship between U3A involvement and SWB. Increased partici-
pation in U3A programs tends to foster more positive self-
perceptions regarding aging, thereby enhancing overall well-
being. Third, family relationships moderate these associations,
such that the beneficial effect of U3A involvement on SWB is
more pronounced among individuals with less supportive family
ties. These results provide robust empirical evidence and offer
valuable insights for strategies aimed at actively addressing aging
issues and improving the quality of later life.

Data availability
The data presented in the current study are available from the
corresponding author upon reasonable request. The data are not
publicly available due to privacy or ethical restrictions.
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