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Editorial on the Research Topic

Aging: challenges and opportunities for inclusion and

active participation

1 Introduction

In recent decades, the proportion of the population over the age of 65 has increased
and, according to United Nations projections, it will reach 16% of the global population
by 2050. While this trend reflects improved living conditions in many parts of the world,
it also entails a growing prevalence of frailty and, consequently, a greater demand for care,
thereby placing significant pressure on social and healthcare systems. Though aging is a
heterogeneous process with significant variations between individuals, it is often associated
with an increased risk of developing chronic conditions such as diabetes, respiratory
diseases, neurological disorders, cardiovascular diseases, as well as cognitive impairments
and decline. This frequently results in a growing need for long-term care, often provided
by family members and professional caregivers. In other words, population aging increases
the demand for, and the cost of, social and healthcare services, making it even more
urgent to ensure that older adults receive timely, targeted care that preserves—as long
as possible—their autonomy and wellbeing, while fostering genuine social inclusion and
enabling full participation in society. Defining social inclusion is challenging, because it is
a complex concept, that includes numerous components. Some definitions focus on the
sense of belonging and recognition within a group, while others place greater emphasis on
the procedural, relational, and action-related dimensions. Thus, social inclusion has been
defined as “belonging to, identifying with, and feeling included in important and valued
social groups (e.g., friendship groups, support groups, work groups, recreation groups)”
(Hutchison and Ewens, 2022, p. 2162), as well as “a process that enhances opportunities for
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social participation, strengthens social bonds, and ensures equitable
access to opportunities and decision-making” (Tan et al., 2025, p.
1). Social participation can, instead, be conceived as the concrete
opportunity to act, to take part in a social and relational context.
It indeed refers to individuals’ engagement in activities that foster
interaction with other people, taking place within community
settings and shared social spaces. Obviously, this involvement
evolves over time depending on available personal resources and
individuals’ perceptions of what is valuable and meaningful. It
is also shaped by the opportunities offered by the broader social
context (Levasseur et al., 2022).

2 The Research Topic

In December 2024, the Research Topic entitled “Aging:
challenges and opportunities for inclusion and active participation”
was launched, inspired by the VITALITY project (Innovation,
Digitalisation and Sustainability Ecosystem for the Widespread
Economy in Central Italy), funded by the PNRR (National
Recovery and Resilience Plan). One of the overarching aims
of VITALITY was to improve sustainability and quality of life
in both urban and rural areas. Within this framework, the
University of Macerata focused specifically on Smart solutions and
educational programmes for antifragility and inclusivity (SAFINA).
“Antifragility is beyond resilience or robustness. The resilient resists
shocks and stays the same; the antifragile gets better” (Taleb,
2014, p. 3). It enables individuals to benefit and develop not
despite, but rather, because of radical uncertainty and adversity
(Klisanin, 2022). This capacity is based on interdependence, since
“our psyche can withstand shocks and get stronger because we
are not isolated” (Klisanin, 2022, p. 338). For older adults, this
means overcoming uncertainty, limitations and challenging (e.g.,
psychical, psychological) that often characterize later life, through
active engagement with their social environment. Crucially,
antifragility in later life can only be fully developed within inclusive
contexts that provide opportunities for participation, recognition,
and meaningful social interactions, enabling older individuals to
strengthen their adaptive and transformative capacities.

Thus, the main aim of this Research Topic was to identify,
in different contexts, challenges and opportunities to address the
needs of this population, as well as that of those who care for
them in situations of frailty. More specifically, the goal was to
gather contributions that would pay attention to the impact of aging
(primarily in psychological, social, relational, and communicative
terms, but not only) on older adults, caregivers and the wider
community (e.g., Bongelli et al., 2024; Guardabassi, 2025; Santini
et al., 2025).

For this Research Topic—the first volume of a two-volume
collection—we received many highly interesting papers. Ten of
them (nine original papers and one study protocol), authored
by 42 researchers from different countries, with a particularly
strong representation from China, were successfully published.
Specifically, six papers were published in Frontiers in Public Health
(sections Aging and Public Health, Life-Course Epidemiology
and Social Inequalities Health, Digital and Public Health) and
four in Frontiers in Psychology (sections Health Psychology and
Psychology and Aging).

Although the articles address diverse topics, they can be
grouped into three main thematic areas:

1. Digital technologies and active aging;
2. Social participation, wellbeing, and mental health;

3. Cognitive stimulation and leisure activities for healthy aging.

2.1 Digital technologies and active aging

The first thematic area includes papers exploring how internet
use, social media engagement, smart products, and digital
cultural adaptation can promote social participation, psychological
wellbeing, and health among older adults. While some of them
demonstrate physical and psychological benefits of internet, digital,
smart, and social media use among older adults, others reveal
persistent barriers, highlighting the need for targeted strategies in
support, design, and services to maximize their participation and
digital inclusion.

Kong and Zhu, analyzing data from the Chinese Longitudinal
Aging Social Survey (CLASS) 2020, found that comprehensive
use of internet (i.e., extending beyond simply entertainment)
significantly reduced older adults’ subjective age, which, in turn,
positively affected perceived health, self-efficacy, and social capital.

Similarly, Liu et al. showed that active social media use foster
physical activity among older adults in Shandon province (China),
despite age-related physical decline. Taking together, these findings
suggest that active engagement with internet and social media can
help mitigate age-related decline, supporting healthier and more
active aging.

Yun et al. focused instead on the emotional needs of older
people living alone in urban China, and on their complex relations
with smart technology, conducting, and analyzing 20 interviews.
Their thematic analysis highlighted that many older persons
resorted to physical, social, and spiritual activities to cope with
anxiety, loneliness, and diminished autonomy, but they reported
a limited use of smart products due to low motivation, usability
barriers, and a lack of age-sensitive design.

In line with the previous study, also Li et al. examines the
obstacles faced by people over 60 in fully participating in the digital
world. Although participants reported satisfaction with digital life,
personal adaptation, and content diversity, they also expressed
dissatisfaction with family guidance, age-friendly digital services,
and the role of digital content in improving quality of life.

2.2 Social participation, wellbeing, and
mental health

The second thematic area includes papers on how social capital,
recreational activities (including the use of the internet and social
media), and social relationships influence depression, happiness,
and life satisfaction among older adults, with particular attention
to mediating mechanisms such as self-perceived aging and life-
course experiences.

Cheng et al., through the lens of life course theory, conducted
a qualitative study with 16 older adults in China, showing how
past experiences of war, famine and political reform have shaped
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the participants’ current wellbeing and life perspectives. The
findings highlight that the life wisdom and happiness of Chinese
seniors unfold across three main dimensions: personal (rooted
in education, family bonds and active social participation); social
(characterized by an ambivalent perception, combing gratitude
for social welfare with concerns about contemporary issues,
especially corruption); temporal (linked to expectations for younger
generations, with a strong sense of responsibility for guiding them,
and an emphasis on resilience and the transmission of accumulated
wisdom). Overall, the study reveals that older adults transform
early-life experiences of suffering into a form of life wisdom, which
not only contributes to their own wellbeing, but is also transmitted
to younger generations, thereby reinforcing cultural continuity.

Ye et al. focused instead on the role of social capital in
psychological wellbeing. They conducted a cross-sectional study
of 1,809 community-dwelling older adults in Chengdu and
found that levels of depression not only varied according to
certain socio-demographic variables (age, marital status, chronic
illness, insurance coverage, and income), but that social capital
was negatively associated with both self-perceived aging and
depression. These results suggest that strengthening social capital—
through initiatives such as senior universities, dance and chorus
groups, or community sports—and fostering positive perceptions
of aging may help to prevent depression.

Also Tao et al.—analyzing data from three periods of the
China Health and Aged Care Tracking Survey (CHRLS), collected
between 2015 and 2020 on 3,762 adults aged 60 and above—found
that both leisure-oriented social activities, as well as internet use
have significant protective effect against depression in older adults.

Similarly, Xia et al., analyzing data from the China Health
and Retirement Longitudinal Study (CHARLS), which covered
36,934 adults aged 45 and over, found that playing Mahjong
or Bridge was linked to higher subjective levels of wellbeing,
specifically among those subjects (retired individuals, women, and
participants from rural areas and eastern regions of the country)
who engaged in these activities more frequently. Promoting diverse
cultural and sporting activities within older adult communities
could foster socialization, prevent cognitive decline, and ultimately
enhance wellbeing.

These studies all emphasize the importance of fostering social
relationships and community involvement among older adults.
Participating in cultural, recreational, and digital activities, as well
as feeling like an active part of a community, is essential for
reducing the risk of depression and promoting an active and
fulfilling life, even in later years.

2.3 Cognitive stimulation and leisure
activities for healthy aging

The third thematic area encompasses studies on training
programme and leisure activities designed to enhance cognitive
and emotional wellbeing in older populations, including those with
intellectual disabilities.

Cavaggioni et al. present a detailed protocol for studying the
effects of a visual training programme on cognitive performance
and physical fitness in individuals with intellectual disabilities

(ID), hypothesizing greater improvements in cognitive and motor
performance compared to usual care. They also expect the
protocol to serve as a basis for developing exercise prescription
guidelines for individuals with ID, offering therapists a practical
and innovative approach, with the main aim of counteracting age-
related physical and cognitive decline while promoting healthy
aging and social participation.

Guardabassi et al. examined the role of board games in
facilitating successful aging. They tested the hypothesis that
wellbeing experienced during gameplay is higher than overall daily-
life wellbeing, particularly when the games are of low difficulty. To
this end, they conducted gaming sessions of varying difficulty with
a sample of 132 older adults, divided into groups of four or five,
and administered two questionnaires: the first, before each session,
assessed general wellbeing; the second, after the session, assessed
wellbeing during gameplay. The findings, which confirmed their
hypothesis, showed that board games can be considered as a low-
cost and easily adoptable intervention to enhance the wellbeing of
older adults and to promote intergenerational activities in diverse
settings (e.g., families, community centers).

Both studies emphasize the importance of structured, accessible
activities, such as visual training or recreational gaming, as a
way of sustaining cognitive, physical and emotional wellbeing
in aging populations. They demonstrate that tailored, low-cost
interventions can mitigate age-related decline and foster an active,
meaningful aging process.

3 Conclusion

Although the articles in Volume I of this Research Topic
cover diverse topics, a common theme emerges: active aging is
closely linked to a sense of belonging to a community (social
inclusion) and to social participation, through involvement in
recreational, educational, sporting and cultural activities, both
in person and online via the internet and digital technologies.
Perceiving oneself as an integral part of and taking an active role
in a community, both offline and online, appears to be a key factor
in enhancing psychological wellbeing, reducing depression and
counteracting negative perceptions of the aging process, promoting
simultaneously antifragility.

While the contributions collected in this Research Topic
highlight a series of conditions that can promote active aging,
they also emphasize the persistence of significant obstacles to
its achievement, including ageism (i.e., “the tendency to be
prejudiced against older adults, to negatively stereotype them—
e.g., as unhealthy, helpless, or incompetent-, and to discriminate
against them, especially in employment and health care,” APA
Dictionary), socio-economic inequalities, the intergenerational

gap and the digital divide. Addressing these challenges requires
integrated strategies, that combine educational, social and
cultural interventions.
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Aging with board games: 
fostering well-being in the older 
population
Veronica Guardabassi  *, Evelyn Manoni  , Marta Di Massimo  , 
Elisa Cirilli  , Alessandro Maranesi   and Paola Nicolini 

Department of Humanities, University of Macerata, Macerata, Italy

Introduction: The increase in the average age of the population has resulted 
in a greater focus on interventions designed to facilitate successful Ageing. 
Notwithstanding its potential, the strategy of the board game remains relatively 
underexplored. This study aims to ascertain its role in fostering older people’s 
well-being. Specifically, it was hypothesized that the level of well-being 
associated with the gaming experience is greater than overall well-being, 
particularly when the level of difficulty is low.

Methods: From an initial number of 164 participants, a total of 132 older people 
made up the final sample (Mage  =  74.05; SD  =  5.62). They were divided into groups 
of four or five individuals and engaged in a gaming session of varying levels of 
difficulty: low (N  =  44), medium(N  =  49) and high (N  =  36). Prior to each game 
session, participants completed a questionnaire regarding their general well-
being. After the game session, they filled out a similar questionnaire regarding 
their well-being while gaming.

Results: The results showed that the level of well-being experienced while playing 
was significantly higher than that observed in daily life, F(1,131)  =  14.604, p  =  0 .000, 

2η   =  0.100, particularly with board games with a low or medium level of difficulty, 
[F(2,126)  =   = 10.982, p  =  .001, 2η   =  0.148].

Discussion: Board games with an appropriate level of difficulty can be useful 
tools for promoting wellbeing in the older population. Future studies and 
possible interventions for people in the third and fourth ages will be discussed.

KEYWORDS

older people, active aging, positive aging, board games, well-being

1 Introduction

Aging is a natural, complex, and heterogeneous phenomenon that involves many aspects 
of human beings (WHO, 2020) and affects an increasing number of people. WHO estimates 
that by 2050, one in five people in the world will be over 60 years old, and the number of people 
over 80 will double (WHO, 2022). Life expectancy is increasing worldwide, making it necessary 
to manage and promote health among the older population.

1.1 Aging

Globally, aging is one of the most relevant current challenges from both health (e.g., 
cognitive decline, medical diseases, Dogra et al., 2022) and socioeconomic perspectives 
(Belachew et al., 2024). Health complications in older people make it imperative to find 
adequate and sustainable responses to ensure the well-being and quality of life of older 
people (Marquez et al., 2020). Aging is associated not only with physical decline but also 
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with social and emotional challenges (Gates et  al., 2020). For 
example, as older people experience reduced physical mobility, 
they may be at increasing risk of having lower autonomy levels and 
perceived low control over their lives (Nyende et al., 2023; Ylönen 
et al., 2024). In addition, they may have lost friends and relatives, 
be  isolated, and have a reduction or lack of positive social 
relationships, leading to negative feelings and loneliness. These 
situations can negatively impact perceptions of well-being and 
quality of life (Abu Elheja et al., 2021). Thus, older people can be at 
risk of a decline in psychological well-being (Buecker et al., 2023), 
and interventions to support them and their health are strongly 
recommended (Luke et al., 2024).

1.2 Active aging

In line with these considerations, the active aging perspective 
recognizes the aging process not only as a physical and cognitive 
decline but also as an opportunity to optimize individuals’ health and 
improve quality of life (WHO, 2020) through promoting enjoyment, 
satisfaction, social fulfillment, and well-being (Goodwin et al., 2023). 
Indeed, according to the WHO (1948), health is not only the absence 
of disease but the result of a positive interaction between physical, 
mental, and social dimensions (Engel, 1977). In other words, health 
concerns the positive perception of one’s general state of physical, 
psychological, and relational well-being. Interventions to promote 
successful aging aim to foster psychophysical well-being by promoting 
healthy lifestyles, such as good nutrition, physical activity, cognitive 
stimulation, and social participation (Belachew et al., 2024). Several 
studies found that living in one’s own home for as long as possible 
(Ylönen et al., 2024), having autonomy in making life choices, and 
being able to use urban and extra-urban green spaces contribute to a 
sense of security, opportunities for social interaction, and well-being 
in older people (Fowler Davis et  al., 2024; Hodgson et  al., 2023; 
Sixsmith et al., 2023). Other research has found that expressive and 
creative activities such as art, dance, and yoga have positive effects on 
both cognitive and socio-affective dimensions (Chiang et al., 2024; 
Crealey et al., 2023; McQuade and O’Sullivan, 2023; Wang et al., 2021; 
Yang et al., 2021; Azman et al., 2017). The literature highlights that 
active aging interventions have multiple beneficial outcomes, 
including improved physical function, cognitive function, mental 
health, social health, and sleep (Dogra et  al., 2022). Active aging 
interventions are associated with life satisfaction (Marsillas et  al., 
2017), positive quality of life (Cunningham et al., 2020), good social 
relationships, and well-being (Bruine de Bruin et al., 2020; Cresswell-
Smith et al., 2019). Therefore, research into new strategies to foster 
well-being for older people is strongly encouraged and recommended, 
and board games can be used for this purpose.

1.3 Game-based activities and well-being

Play has always been an integral part of human culture, so much 
so that it can be  considered one of the most important human 
experiences, extending well beyond childhood. Engaging in play is 
vital for physical, mental, and emotional well-being, serving as a 
powerful stimulus from cognitive, social, emotional, and ethical 
perspectives (Bruner et  al., 1976; Piaget, 1945; Vygotskij, 1934; 
Winnicott, 1971). In addition, playing is considered a powerful tool to 

increase individuals’ intrinsic motivation (Caillois, 1958) and achieve 
a mental state of flow (Csikszentmihalyi, 1975), especially when games 
are designed with an appropriate level of difficulty (Hattie et al., 2020; 
Ryan and Deci, 2020; Ryan et al., 2006; Csikszentmihalyi, 1990).

For example, Gerling et al. (2012) suggested that games for older 
people should be easy to understand to facilitate interaction without 
adding to cognitive load. In line with this, Skjæret-Maroni et al. (2016) 
found a slight decrease in performance when participants transitioned 
from the first to the second difficulty level of an exergame, indicating 
a potential decline in motivation and an increase in mind wandering 
(Thomson et  al., 2015), which contrasts with the flow state. 
Furthermore, Chen and Janicki (2020) found that older participants 
felt proud and satisfied after engaging in a challenging game, 
emphasizing that personal experiences with board games significantly 
influence outcomes: mastering a game is positively associated with 
achieving a state of flow (Hodent, 2017).

For these reasons, adequate game-based activities may be a useful 
strategy to promote active aging (Aguirre-Cardona and Mendoza-
Espinel, 2022).

Most interventions implemented through games are based on 
digital games (Afridi et al., 2021; Alhasan et al., 2017; Ayed et al., 2019; 
Campo-Prieto et al., 2021). Literature has shown that digital games 
have a positive impact on cognitive functioning (Anguera et al., 2021; 
Bonnechère et  al., 2021; Torres, 2011; Hou and Li, 2022) and 
contribute to reducing feelings of social isolation and symptoms of 
depression (Cicek et al., 2020; de Morais et al., 2020; Antunes et al., 
2017; Khosravi et al., 2016), as well as increasing individuals’ self-
efficacy (Czaja et al., 2018) and well-being (Kaufman et al., 2018; Lee 
et al., 2021; Mclaughlin et al., 2018; Seah et al., 2018).

However, the majority of older people spend their time with 
non-digital forms of gaming (Mortenson et al., 2017). Studies have 
shown that non-digital forms of gaming lead to benefits in terms of 
socialization, quality of life, depression symptoms, and feelings of 
loneliness (Hallgren et al., 2020; Mortenson et al., 2017; Yu et al., 
2023). Within this group of games are the board games. Although they 
are used more as an extended strategy to counteract cognitive decline 
and train cognitive functions (Ching-Teng, 2019; Estrada-Plana et al., 
2021; Chen and Tsai, 2022) or to reduce negative psychopathological 
symptoms (e.g., depression, Lee et  al., 2020), some studies have 
investigated the role of board games in promoting physical and 
psychological health.

Indeed, board games are considered useful tools to improve 
people’s health (e.g., Nakao, 2019; Gauthier et al., 2019), and positive 
results have been obtained in older people. Diniz et al. (2022) obtained 
positive results using a board game to prevent falls in older people, 
which are very common and dangerous in this population, while Tsai 
et al. (2024) designed a board game that was effective in increasing 
knowledge, attitudes and preventive behaviors regarding osteoporosis. 
Board games are also seen as a way of socializing; older people 
consider playing an opportunity to spend time and create new social 
relations (Cousins and Witcher, 2007) or to strengthen social relations 
(Outley and McKenzie, 2007). Consistent results have also been found 
by Chen and Tsai (2022); they conducted research aimed at 
investigating the effectiveness of board games in improving 
interpersonal communication, interpersonal relationships, and self-
efficacy, as well as reducing loneliness. The board game involved four 
life themes (thank you, sorry, love, and goodbye) and took place in a 
center for older people for 4 weeks. The results showed significant 
improvements in interpersonal communication, self-efficacy, and 
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perceived loneliness at the end of the intervention, suggesting that 
board games should be used in projects aimed at promoting the well-
being of older people.

In contrast, Estrada-Plana et al. (2021) found a different result 
in their study; they conducted a pilot study that included 35 
participants who played modern board and card games 
(experimental group) or performed paper-pencil cognitive tasks 
(control group) to investigate the effects of board games on 
executive functions, depressive symptoms and quality of life in 
healthy older people aged 65 years and over. The intervention 
sessions took place twice a week for 5 weeks. They showed that 
board and card games can effectively stimulate cognitive functions 
but not satisfaction with the health or quality of family 
relationships. However, according to the authors, the type of game 
played and different sample compositions may explain the results. 
More recently, Bodner et  al. (2024) investigated the effect of a 
make-believe game on the well-being and loneliness of older 
people; they used this board game for 3 months (once a week) in 
small groups of 4 or 5 people and found that, unlike participants 
in the control group, older people who played the Kioku board 
game showed increased well-being and reduced feelings 
of loneliness.

To conclude, board games may contribute significantly to promoting 
health, stimulating cognitive functions, and strengthening social 
relationships among older people. They appear to serve as a valuable 
coping strategy that can help older individuals manage the challenges 
associated with aging, such as physical illnesses, cognitive decline, and 
social isolation, ultimately fostering their overall well-being.

1.4 The present study

The older population is constantly increasing, resulting in 
demographic, epidemiological, and anthropological changes (WHO, 
2022). This demographic shift underscores the importance of adopting 
positive aging experiences. Several programs have been implemented 
to achieve this goal (Belachew et  al., 2024), but few studies have 
investigated the role of play activities despite their positive effects from 
a cognitive, social, and emotional point of view (Chen and Tsai, 2022; 
Mortenson et al., 2017). This study fills this gap in the literature by 
exploring the role of board games in promoting well-being in older 
people, a psychological dimension related to positive aging (Bruine de 
Bruin et al., 2020; Cresswell-Smith et al., 2019).

Evidence from the literature shows that board games promote 
well-being in children (Dell'Angela et al., 2020; Gashaj et al., 2021; 
Zaharia et  al., 2022) and young adults (Gonzalo-Iglesia et  al., 
2018; Kloep et al., 2023), and have a positive impact on physical 
health, cognitive function and socialisation in older people (e.g., 
Bodner et al., 2024; Chen and Tsai, 2022; Diniz et al., 2022; Lee 
et al., 2020). Therefore, it was hypothesized that participation in 
board games would increase well-being in older people, i.e., 
gaming well-being is significantly higher than general well-being 
(H1). Furthermore, previous studies have found that a positive 
game experience is associated with an appropriate level of 
difficulty (Csikszentmihalyi, 1990; Hattie et al., 2020; Ryan and 
Deci, 2020; Ryan et al., 2006), especially for games with a low level 
of difficulty and low cognitive effort (Gerling et al., 2012; Skjæret-
Maroni et al., 2016) or with a challenging game (Chen and Janicki, 
2020). Thus, it was expected that older people, novice players with 

low board game skills (Hodent, 2017), would experience high 
levels of well-being when playing a board game with an easy or 
medium level of difficulty (H2).

2 Methods

2.1 Participants and procedure

Data were collected as part of a larger investigation into the 
psychological and cognitive dimensions of play across the lifespan. 
The study was approved by the Ethical Commitment of the University 
of Macerata, and participants consented to take part in the study.

Based on a priori sample computation (repeated measure 
ANOVA: 3 ×2; power test: 0.8; effect size: 0.25; significant level: 0.005; 
type of effect: interaction effect), a sample of 157 people was planned. 
Thus, a total of 164 older people and members of Community Centres 
for the Third Age were invited to participate. Specifically, they were 
aged 65 years or over, according to the definition of older people by 
ISS (2014), and they were regular and active participants in the 
Community Centre’s activities, with no experience with board games 
(people with a diagnosis of dementia were not included in this study). 
Two team researchers went to the Community Centre (N = 12) to 
implement the study. They first introduced the research to inform 
older adults, obtained their consent to participate, and explained the 
data handling process. Then, the researchers invited the participants 
to form small groups of 4–5 people and sit around small tables to start 
the research session (1.5 h).

At the beginning, the participants filled out a questionnaire about 
their personal information and general well-being. Then, each group was 
given a board game to play. Three board games with different levels of 
complexity were used. Participants in the low-complexity condition 
played a game of chance, i.e., a game with simple rules and dependent on 
luck (N = 51). The medium complexity level had skill or learning games 
with rules that required participants to memorize new words, pay 
attention to symbols, or guess a name using deductions (N = 57). 
Participants who played the high-complexity game (N = 52) had a strategy 
game with rules such as working together to solve logical-mathematical 
puzzles, choosing the better way to play according to the situation, or 
acquiring clues to continue the game. At the end, participants answered a 
questionnaire about their well-being during the game and expressed their 
satisfaction with the experience. All older adults participated in the entire 
study session, but some participants did not answer all questions of the 
well-being questionnaire. Thus, the final sample consisted of 132 older 
people (Mage = 74.05 years old, SD = 5.62; Minage = 65; Maxage = 89) who 
played the board game of low (N = 44), medium (N = 49), and high 
(N = 36) difficulty.

2.2 Measures

2.2.1 Information about participants
To obtain general information about the participants, data were 

collected on gender, year of birth, nationality, retirement status (not 
retired; <1 year; <5 years; for 5 years; more than 5 years), marital status 
(single, married, divorced, widow/widower), number of sons/daughters 
and grandchildren. The level of education was also examined (primary 
school, middle school, high school, bachelor’s, master’s, postgraduate 
specialization). This variable was categorized as “educational level” with 
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primary school equating to 5 years of education. Secondary school 
corresponded to 8 years of education and so on.

2.2.2 General well-being
The WHO-5 questionnaire (WHO, 1998) is a unidimensional 

measure of psychological well-being that refers to participants’ 
experiences over the last 2 weeks. It consists of five items: (1) I have 
felt cheerful and in good spirits; (2) I have felt calm and relaxed; (3) 
I have felt active and vigorous; (4) I woke up feeling fresh and rested; 
(5) My daily life has been filled with things that interest me. 
Participants indicate their level of agreement using a 6-point Likert 
scale, ranging from 0 (never) to 5 (always). The final score 
corresponds to the mean of each response, and a higher score 
corresponds to a better assessment of one’s well-being. Cronbach’s 
alpha was 0.857.

2.2.3 Gaming well-being
Game-related well-being results from an adaptation of the 

WHO-5 questionnaire (WHO, 1998). It proposes the same five 
questions about the participants’ feelings during the game: (1) I have 
felt cheerful and in good spirits; (2) I have felt calm and relaxed; (3) 
I have felt active and vigorous; (4) I have felt fresh and relaxed; (5) The 
game has been filled with things that interest me. Participants 
answered by using the 6-point Likert scale of WHO-5 (WHO, 1998), 
and the same scoring method was adopted. The reliability of the 
questionnaire was equal to 0.872.

2.2.4 Satisfaction questionnaire
The Satisfaction Questionnaire was an ad hoc instrument designed 

to explore participants’ level of satisfaction with their gaming 
experience. Using a Likert scale ranging from 1 (strongly disagree) to 
5 (strongly agree), participants expressed their level of agreement with 
seven statements about feeling competent, having fun, enjoying 
spending time with friends, age appropriateness of the activity, 
interest, gratitude, and wanting to repeat the experience. The score on 
the satisfaction questionnaire is the mean score on the scale, which 
has a reliability of 0.592.

2.3 Data analyses

Statistical analyses were performed using SPSS 25. Descriptive 
and correlational analyses were performed between the main 
variables, and an ANOVA was conducted to know about group 
differences. Repeated-measures ANOVA was used to identify 
differences between participants’ general well-being and gaming well-
being. ANOVA analysis was also used to investigate differences in 
satisfaction according to the game’s complexity level.

3 Results

3.1 Descriptive and correlational data

Among the 132 participants (88 women, 44 men), 129 were 
Italian, while 2.3% had not provided the information. Regarding 
retirement status, 9.8% had been retired for 1 year, 7.6% for <5 years, 
2.3% for 5 years, while 58.3% had been retired for more than 5 years 
(9.1% were not retired and 12.2% were missing). Responses regarding 

marital status indicated that 6.1% of participants were single, 53.8% 
were married, 7.6% were divorced, and 21.2% were widows/widowers. 
Table 1 summarizes the means and bivariate correlations between the 
main variables.

Concerning group composition (see Table 2), ANOVA analyses 
showed no differences among groups, except for participants’ age [F(2, 

126) = 3.987, p = 0.021]. Specifically, participants who played with a low 
level of difficulty were older (M = 75.81; SD = 5.78) than participants 
who were in the highly difficult board game (M = 72.66; SD = 5.33; 
p = 0.031).

3.2 Well-being and gaming well-being

Repeated-measures ANOVA showed that general well-being 
(M = 2.82; SD = 1.15) was significantly lower than gaming well-being 
(M = 3.37; SD = 1.41) [F(1, 131) = 14.604, p = 0.000, η2 = 0.100].

An effect of board-game level of complexity was also found [F(1, 

126) = 10.982, p = 0.000, η2 = 0.148]. Indeed, post-hoc analyses suggest 
that participants who played board games of easy, F(1, 126) = 13.967, 
p = 0.000, η2 = 0.098, or medium, F(1, 126) = 22.208, p = 0.000, η2 = 0.150, 
level of difficulty presented a gaming well-being significantly higher 
than general well-being. This difference was not significant in 
participants with highly difficult board games [F(1, 126) = 3.128, p = 0.079, 
η2 = 0.024]. Table 3 describes these results.

In addition, post-hoc analyses revealed that the general well-being 
of participants in easy (M = 2.81; SD = 1.27), medium (M = 2.75; 
SD = 1.16), and high (M = 2.90; SD = 1.06) levels of difficulty was not 
significantly different [F(2, 126) = 0.148, p = 0.862, η2 = 0.002]. Instead, 
participants’ gaming well-being changes according to the level of game 
difficulty [F(2, 126) = 13.459, p = 0.000, η2 = 0.176]. Results showed that 
participants who played a game of high level of difficulty had a level 
of gaming well-being (M = 2.43; SD = 1.48) lower than that of older 
people who played with medium (M = 3.81; SD = 1.85; p = 0.000) or 
easy levels of game difficulty (M = 3.69; SD = 1.18; p = 0.000). No 
differences in gaming well-being were found between participants 
who played with easy and medium levels of difficulty (p = 0.653).

Repeated analysis of ANOVA, controlling for age and educational 
level, revealed that well-being level did not significantly change from 
general to gaming experience: Fwell-being (1,119) = 0.012, p = 0.915, η2 = 0.000; 
FageXwell-being (1,119) = 0.09, p = 0.925, p2 = 0.000; FeducationalLevelXwell-being 
(1,119) = 1.22, p = 0.270, η2 = 0.010. However, the effect of board game level 
of difficulty was significant, F(2,119) = 11.740, p = 0.000, η2 = 0.165, and 
post-hoc analyses showed significant effects (see Table 4).

Gaming well-being was higher than general well-being when the 
board game had an easy, F(1,119) = 12.647, p = 0.001, η2 = 0.096, or 
medium level of difficulty, F(1,119) = 21.375, p = 0.000, η2 = 0.152, whereas 
it was significantly lower with a high level of difficulty [F(1, 119) = 4.669, 
p = 0.033, η2 = 0.038]. Furthermore, gaming well-being significantly 
changed with board game difficulty level, F(2, 119) = 17.294, p = 0.000, 
η2 = 0.225: gaming well-being reported by participants who played 
with high difficult games was significantly lower compared to the 
other two groups (plow level = 0.000; pmedium level = 0.000).

3.3 Satisfaction and board game type

ANOVA analyses showed that participants who played high-
difficulty games reported the highest satisfaction with the experience 
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[F(2, 86) = 3.178, p = 0.047]. Their satisfaction (M = 4.08; SD = 0.47) was 
higher than participants in medium (M = 3.84; SD = 0.38) and low 
(M = 3.78; SD = 0.43) game level conditions. In addition, post-hoc 
analyses showed no variance between medium and low levels of 
difficulty (p = 0.600) but significant differences between participants 
who played with the high levels of difficulty compared to the medium 
(p = 0.021) or low levels (p = 0.044).

4 Discussion

This study investigated the role of board games as a viable tool to 
promote the well-being of older people and, consequently, to promote 
positive aging. Confirming the hypotheses of this study, the results 
showed that well-being during a single game was higher than general 
well-being, especially when board games had a low or medium level 
of difficulty.

The literature on play activities has provided evidence of the 
impact of board games on psychological well-being. Indeed, several 
studies have investigated the role of gaming experiences on children’s 
emotional development (Zaharia et al., 2022; Dell'Angela et al., 2020), 
university students’ well-being (Guardabassi et al., 2024) or adults’ 
flow state (Khan and Pearce, 2015; Kloep et al., 2023). However, there 
is very little research on older people. Furthermore, the majority of 
studies on older people and play activities have mainly focused on 
cognitive performance (Ching-Teng, 2019; Estrada-Plana et al., 2021; 
Chen and Tsai, 2022), and the few investigations on the effects of 
board games on psychological health have shown contrasting results. 
For example, Estrada-Plana et  al. (2021) found no significant 
differences in depressive symptoms and quality of life after weeks of 
board game sessions, whereas results from Chen and Tsai (2022), 
Bodner et al. (2024), or Lee et al. (2020) suggested that board games 
improved interpersonal communication, self-efficacy, and well-being 
and reduced depression symptoms in older people. This study 
integrates these contradictions by showing that the positive effects of 
board games depend on the level of complexity of the board game.

Moreover, in line with previous studies that emphasized the 
importance of game complexity level to motivate participants (Hattie 
et al., 2020; Ryan and Deci, 2020; Ryan et al., 2006), to have an optimal 
game experience (Csikszentmihalyi, 1990), board games are only 
effective when the level of complexity is not high. Just as simple digital 
games are more effective in older participants (Gerling et al., 2012; 
Skjæret-Maroni et  al., 2016), older people who played the 

low-difficulty board game showed a higher gaming well-being than 
general well-being. Indeed, people who played a board game for the 
first time could mostly benefit from an easy and comfortable game 
(Hodent, 2017). However, older people also enjoyed playing a board 
game with a medium level of difficulty. Similar to the digital puzzle in 
Chen and Janicki's (2020) study, it probably represents a good mix of 
difficulty and the opportunity to gradually grasp the game’s goals. The 
most difficult board game, with complex problem-solving activities, 
was perceived to be beyond the participants’ possibility [i.e. beyond 
the zone of proximal development (Vygotskij, 1934)], and less 
enjoyable to play.

The results of this study have also enriched the literature on 
positive aging (e.g., Belachew et al., 2024), especially the area dealing 
with active sedentary activities (e.g., Hallgren et al., 2020; Kikuchi 
et al., 2014). In addition to physical or recreational activities (Dogra 
et al., 2022), board games with an appropriate level of difficulty can 
be included in positive aging programs for the well-being of older 
people. The results also suggest that participants were satisfied with 
their gaming experience, particularly older people who played the 
most difficult board game and reported lower levels of gaming well-
being. This difference could be explained by cognitive dissonance 
theory (Festinger, 1962), but it should also be  understood by 
considering gaming well-being and participant satisfaction as two 
different dimensions.

Although this study filled a gap in the literature and offered a new 
perspective on positive aging, its limitations should be considered. 
Firstly, no group tested a condition without any game-based activities 
or experienced the game activity in a different context. However, three 
different game conditions make it possible to understand the 
phenomenon and formulate considerations regarding board game 
types. Second, the mean age of participants in the game groups was 
different. Nevertheless, in the most challenging conditions, there were 
younger people who should feel less threatened by the level of 
difficulty, according to ageism stereotypes (Kang and Kim, 2022). 
Despite this, they were the most negatively affected. Thirdly, the final 
sample was less numerous due to missing data, and smaller groups 
reduced the test power. In addition, groups in the final sample did not 
have the same number of participants. Specifically, the high-difficulty 
condition has the largest number of missing responses, as 10 older 
people did not complete the final questionnaire correctly. However, 
despite the fewer participants in this condition, this behavior may 
represent another index of boredom or low motivation induced by 
high-difficulty games. Fourthly, the gaming well-being and satisfaction 

TABLE 1  Descriptive data and correlational analyses.

M (SD) Bivariate correlations

2 3 4 5 6 7

1. Age 74.05 (5.62) −0.289** 0.198* 0.163 −0.143 −0.137 −0.146

2. Educational level 10.42 (4.37) – −0.027 −0.001 0.036 0.071 0.040

3. Son/Daughter 1.50 (0.98) – – 0.177 0.058 −0.040 −0.056

4. Grandchildren 1.32(1.43) – – - −0.010 −0.173 −0.379**

5. General well-being 2.82 (1.15) – – – – 0.164 0.125

6. Gaming well-being 3.37 (1.41) – – – – – 0.370**

7. Satisfaction 3.90 (0.47) – – – – – –

*Significant at the level of 0.05 (2-tails) **Significant at the level of 0.01 (2-tails).
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questionnaires were not standardized or measures used in previous 
studies. Nevertheless, the reliability of the gaming well-being scale is 
satisfactory, and the satisfaction questionnaire was used for descriptive 
purposes. Fifth, gaming well-being corresponds more to hedonic well-
being, i.e., physical and emotional pleasure, than to eudemonic well-
being, i.e., satisfaction and consistency with one’s values (Huta and 
Ryan, 2010). Although hedonic well-being is useful in reducing 
negative emotions such as depression or stress (Henderson et  al., 
2013), which is critical in older people (Hu et al., 2022), there is no 
evidence of its effects over the long term. Sixth, there was no 
manipulation check after the game experiences to verify the perception 
of the level of difficulty. However, the research team organized 14 
telephonic interviews and two debriefing groups to better understand 
the study’s results. Participants considered the game with a high level 
of difficulty too complicated for older people; the game with a medium 
level was evaluated as difficult but interesting, whereas the easy game 
was considered a little childish.

Future studies can overcome these limitations and develop 
new research designs. For example, longitudinal studies can 
provide an opportunity to explore the long-term effects of game-
based experiences on well-being and to extend the findings of 
Bodner et al. (2024) by investigating the role of different types of 
board games. Other unexplored dimensions such as social 

relationships, life satisfaction, or health-related quality of life may 
also be new unknown outcomes. Gaming activities are also related 
to psychological satisfaction, flow state, and cognitive stimulation 
(Errity et al., 2016). These outcomes should also be investigated 
in the older population. Otherwise, action research can be useful 
in developing board games in collaboration with older people: 
products should be able to respond to older people’s needs and 
be  specific to their age. For example, Fernandes et  al. (2023) 
created a board game called “The Ark of Rights” with older 
people, and the game successfully empowered older people 
regarding their rights. Similar research may be  useful in 
identifying new strategies to promote the well-being of older 
people. The motivations and interests of older people should not 
be  underestimated. Indeed, the game’s content and people’s 
interests may moderate the relationships between board games 
and older people’s well-being, and future studies should also focus 
on these variables.

The results are particularly important because board games can 
be  a low-cost intervention to promote the well-being of older 
people. They can be easily adopted by social community centers, 
and playing board games can become a routine practice. Similarly, 
board games can also be used in family or other social contexts, as 
they provide a common platform for younger and older people, 

TABLE 2  Group composition: means, standard deviations, and mean differences.

Level of difficulty

Low Medium High

M (SD) M (SD) M (SD) F p

Age 75.81 (5.78) 73.32 (5.06) 72.66 (5.33) 3.978 0.021

Educational level 10.59 (4.79) 9.50 (4.03) 11.75 (4.07) 2.622 0.077

Son/Daughter 1.78 (0.96) 1.26 (1.00) 1.56 (0.97143) 2.763 0.068

Grandchildren 1.41 (1.49) 1.24 (1.46) 1.36 (1.40156) 0.140 0.869

*Significant at the level of 0.05 (2-tails) **Significant at the level of 0.01 (2-tails).

TABLE 3  Gaming well-being and level of difficulty.

General well-being Gaming well-being MD F p η2

M SD M SD

Playing with board games 2.82 1.15 3.37 1.41 +0.488 14.604 0.000 0.100

Playing and game-level

Low level 2.81 1.27 3.69 1.18 +0.873 13.967 0.000 0.098

Medium level 2.75 1.16 3.81 1.85 +1.053 22.208 0.000 0.150

High level 2.90 1.06 2.43 1.48 −0.461 3.128 0.079 0.024

MD, mean difference.

TABLE 4  Well-being and level of difficulty: post-hoc analyses.

General well-being Gaming well-being MD F p η2

M SD M SD

Low level 2.81 1.27 3.69 1.18 +0.873 13.967 0.001 0.096

Medium level 2.76 1.17 3.80 1.26 +1.001 22.208 0.000 0.152

High level 2.87 1.12 2.31 1.50 −0.616 3.128 0.031 0.038

MD, mean difference.
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and intergenerational activities have a positive impact on the 
health of individuals (Cès et al., 2024; Canedo-Garcia et al., 2017) 
and on age-related attitudes (WHO, 2023). However, given the 
importance of choosing the right board game with an appropriate 
level of difficulty, play educators represent a very important 
professional figure: they can be beneficiaries of specific training 
programs and leaders of board game activities with older people 
as players.

In conclusion, board games can effectively promote positive aging, 
provided that an appropriate difficulty level is selected. Offering board 
games with varying and progressively challenging difficulty levels 
could enhance engagement, and involving experts in game selection 
and facilitation would further optimize these activities for older adults.
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Introduction: With the rapid advancement of digitalization and an aging 
population, China faces unprecedented challenges in older adults’ digital cultural 
adaptation. The “54th Statistical Report on China’s Internet Development” reveals 
that individuals aged 60 and above constitute 14.3% of total internet users. 
However, significant barriers persist in their digital participation, necessitating a 
deeper understanding of their adaptation process and needs.

Methods: This study employs the KANO model to assess older adults’ digital 
cultural adaptation. A total of 205 respondents participated in a questionnaire 
survey, with data analyzed using the highest frequency method and the 
Better-Worse coefficient. The study categorizes digital cultural needs into 
three dimensions: must-be requirements, one-dimensional requirements, and 
attractive requirements.

Results: The findings indicate that: 1. Older adults’ digital cultural needs comprise 
must-be requirements (basic functional design, 47.8%), one-dimensional 
requirements (social participation, 36.1%), and attractive requirements (innovative 
experiences, 66.8%). 2. Intergenerational cultural cognitive differences, digital 
skill levels, and the urban–rural digital divide significantly impact their adaptation 
process. 3. While respondents positively evaluate digital life satisfaction, 
personal adaptation, and digital content diversity, they express dissatisfaction 
and expectations regarding family guidance, age-friendly digital services, and 
the role of digital content in improving life quality.

Discussion: The results highlight the need for targeted strategies in technical 
support, content design, and service provision to enhance older adults’ digital 
cultural adaptation. Addressing group-specific needs and preferences through 
coordinated measures can improve digital inclusion, foster intergenerational 
cultural integration, and optimize digital cultural service systems. This study 
offers valuable theoretical insights and practical implications for advancing 
policies and initiatives that support older adults in the digital era.
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cultural adaptation to aging, KANO model, age-friendly, older adult group, digital 
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1 Introduction

China is experiencing the world’s largest and fastest population 
aging process. According to the United Nations Department of 
Economic and Social Affairs, the global population aged 65 and above 
is projected to increase from 10% in 2022 to 16% by 2050 (1). China’s 
aging trend is even more pronounced, with the “54th Statistical Report 
on China’s Internet Development” showing that internet users aged 60 
and above account for 14.3% of total users (2).

As digitalization and population aging emerge as two 
distinctive features of contemporary Chinese social 
transformation (3), promoting digital inclusion for older adults 
and ensuring their equal access to digital benefits has become a 
focal point for both government and society. Digital technology 
significantly empowers the older adult population, enhancing 
both their physical and mental health while promoting social 
participation (4). Particularly in digital cultural services, 
technology can provide older adults with richer cultural content, 
more convenient service access channels, and broader social 
interaction opportunities. However, a considerable proportion of 
older adults currently face an insurmountable digital divide (5). 
This divide not only prevents them from enjoying digital benefits 
but also partially excludes them from normal social functioning, 
leading to social isolation and digital exclusion. Research 
indicates that older adults’ digital divide shows progressive 
characteristics of “digital access divide, capability divide, and 
outcome divide” (6). Meanwhile, significant regional and urban–
rural digital disparities exist among China’s older adult 
population: urban internet users account for 72.1% of total users 
(2), with rural older adults facing a more severe digital divide and 
weaker capacity to cope with digitalization compared to their 
urban counterparts (7). These disparities are manifested across 
multiple dimensions, including digital infrastructure accessibility, 
socioeconomic status, education level, and social support.

Existing research shows that older adults exhibit unique 
characteristics in digital technology usage. They prefer smartphones 
over devices like iPads and computers due to easier operation (8). 
Functionally, they primarily focus on communication and 
entertainment features, while showing lower usage frequencies of 
advanced functions like online shopping and mobile payments. These 
phenomena indicate that older adults’ digital participation remains at 
a preliminary stage, with their participation willingness and behavior 
influenced by multiple factors (7).

While a rich body of literature has accumulated on older adults’ 
digital participation, existing research in the specific field of digital 
cultural services has primarily focused on technical aspects (such as 
interface design and functional configuration), while systematic research 
on digital cultural content remains relatively limited. In particular, 
studies using the KANO model to classify and prioritize digital cultural 
adaptation needs of Chinese older adults are notably scarce. Moreover, 
most existing research is predominantly based on Western developed 
countries, and the unique challenges and needs faced by Chinese older 
adults in digital cultural adaptation have not been fully explored. 
Through the innovative application of the KANO model, this study not 
only systematically analyzes the hierarchical characteristics of Chinese 
older adults’ digital cultural needs, but also provides quantitative 
assessment of need priorities through Better-Worse coefficient analysis, 

offering theoretical foundation and practical guidance for formulating 
policies to promote digital inclusive development for older adults.

2 Literature review

2.1 Cultural adaptation to aging

Older adults’ cultural construction is an essential component of the 
cultural power strategy. With the accelerating development of an aging 
society, age-appropriate research and design have gained increasing 
attention (9). However, existing literature lacks systematic definition and 
research exploration of the concept “Cultural Adaptation to Aging” (10).

The “aging” in Cultural Adaptation to Aging refers not only to the 
older adult population but also encompasses traditional excellent 
cultural clusters (10). In the development of contemporary spiritual 
and trend culture, it is essential to maintain cultural origins, achieving 
dynamic inheritance, constraint, development, and integration based 
on traditional cultural inheritance. Particularly under China’s “14th 
Five-Year Plan” promoting cultural industry digitalization, traditional 
culture needs to adapt to contemporary social, technological, and 
cultural development to better achieve cultural promotion and 
inheritance, advancing the strategic goal of building a cultural power.

Cultural adaptation refers to the adjustment of interventions to 
better accommodate individuals’ language, cultural values, and norms 
(11). The objective is to achieve inclusivity, ensuring that all individuals 
and communities, including the most vulnerable groups, can access 
and utilize technology to enhance their quality of life (12). There are 
different models to guide the cultural adaptation of interventions. The 
most commonly used models are the Cultural Adaptation Process 
(CAP) model and the Ecological Validity Model (EVM) (13, 14). 
Beyond economic and physical factors, disparities in access to and use 
of digital health interventions are culturally driven. Creating inclusive 
digital health interventions is crucial to avoid systematically excluding 
traditionally underserved cultural groups (13). The fundamental 
rationale behind cultural adaptation is to improve coverage and 
engagement among otherwise underserved population subgroups 
(15, 16).

In studying the cultural adaptation of digital health interventions, 
there exists a complex interplay among three dimensions: culture, 
technology, and health. Cultural beliefs and values profoundly influence 
people’s health perceptions and behaviors, while the introduction of 
digital technology transforms traditional healthcare delivery and health 
management approaches. Meanwhile, cultural factors determine the 
degree of technology adoption and usage patterns, and conversely, the 
application of technology may either facilitate or hinder health practices 
among specific cultural groups. Understanding this multidimensional 
interaction is crucial for developing effective digital health interventions. 
Although designing culturally sensitive digital health interventions from 
scratch might achieve optimal cultural fit, it requires substantial 
resources. In comparison, culturally adapting existing technologies, 
while still requiring time and financial investment, often presents a more 
feasible solution. Successful digital health interventions must 
simultaneously consider technological functionality, cultural adaptability, 
and health outcomes. This multidimensional bidirectional interaction 
demands a holistic approach that views cultural adaptation as an ongoing 
dialogue between technological capabilities and cultural needs (13).
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2.2 Research on digital cultural adaptation 
to aging

Digital technology has significant empowering effects on older 
adults: it provides basic functions like healthcare and banking services, 
and promotes social connections and daily activity participation, 
thereby enhancing older adults’ physical and mental health and social 
interaction (17, 18). Taking mobile payment as an example, its positive 
impact on older adults’ well-being is mainly reflected in providing life 
convenience, optimizing consumption structure, increasing social 
interaction opportunities, and improving overall quality of life (18). 
Research indicates that the digital divide among older adults may 
exacerbate health disparities and social isolation (19). Tian& Li 
further found that Internet use plays an important moderating role in 
the relationship between social networks and mental health in older 
adults (20). Their study of 7,648 Chinese adults over 60 years old 
showed that Internet use exerts different moderating functions in the 
impact of family networks on loneliness and friend networks on 
mental health, highlighting the importance of utilizing Internet 
technology to protect the well-being of older adults in a digital society.

Current research on digital cultural adaptation to aging primarily 
focuses on technical aspects, such as interface design and functional 
configuration, including font size, color contrast, operation process 
simplification, and intelligent assistance functions. However, content-
level research remains insufficient, lacking corresponding studies. This 
research status reflects both the limitations of technology-oriented 
thinking and highlights the necessity of conducting content-level 
research from user experience and service design perspectives. Digital 
technology significantly impacts older adult care system construction 
and older adults’ health and can extend to education, culture, tourism, 
and other fields, indicating its potential to further meet older adults’ 
spiritual and cultural needs. Beyond meeting basic life needs, 
reasonable application of digital technology will effectively enhance 
older adult group’s happiness and sense of achievement (7). Digital 
technology is not limited to mobile payments; smart homes, as the 
new generation of essential terminals for future homes, have also 
become an important medium for intelligent older adult care at home. 
Related research shows that the main factors affecting older adults’ use 
of smart home social media include user interface quality, interaction 

quality, content quality, and service quality. These factors influence 
older adults’ emotional experiences and perceptions through social 
compensation mechanisms, thereby affecting their willingness to 
accept and use smart home social media (21).

2.3 Digital cultural services for Chinese 
older adults

In recent years, China has highly valued older adults’ cultural 
service needs. The “Opinion on Promoting High-Quality Development 
of Public Cultural Services” jointly issued by 16 departments, 
including the National Office on Aging, clearly proposes providing 
more high-quality, suitable cultural products and services for older 
adults (10). Meanwhile, to address deepening population aging, 
departments including the Ministry of Industry and Information 
Technology have issued action plans for smart older adult care 
industry development, focusing on developing intelligent products 
and information systems, bringing new opportunities for social older 
adult care systems and older adults’ cultural development. To meet 
diverse older adults’ needs, age-appropriate design should not 
be  limited to solving basic survival needs but should focus on 
exploring “silver economy” consumption potential and improving 
service quality in spiritual aspects such as emotional communication 
and social recognition (22).

The pie chart in Figure 1 (1) depicts global internet users by age 
group (23), with users aged 65 and above accounting for 4.2%. 
Figure 1 (2) depicts Chinese internet users by age group, with users 
aged 60 and above accounting for 14.3% (2).

Despite differences in age classification standards, this data 
indirectly reflects the relatively high internet penetration rate among 
Chinese older adult groups, indicating China’s significant 
achievements in promoting digitalization among the older adult 
population. This high penetration rate may be  closely related to 
China’s aging population trends and digital inclusion policies.

Currently, although digital inclusion has become an essential 
component of active aging and Digital China strategy, existing 
policies mainly focus on age-friendly modifications, digital resource 
provision, and technology promotion, with insufficient attention to 

(1) Global Internet Users by Age               (2) Chinese Internet Users by Age
FIGURE 1

Distribution of internet users worldwide as of February 2024 by age group. (1) Global internet users by age (2) Chinese internet users by age.
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cultural services and spiritual needs (24). Research indicates that 
both social and digital inclusion are significantly influenced by 
institutional environment and macro policies, suggesting the need 
for greater policy-level emphasis on older adults’ cultural service 
needs (7).

Research on older adults’ media literacy reveals a significant 
digital divide between older adults and young people. Studies show 
that older adults’ digital literacy, such as internet information retrieval 
ability, is significantly lower than younger groups (with a 17% 
difference) (25). According to Lythreatis et al. (26), causes of older 
adults’ digital exclusion can be categorized into personal, social, and 
environmental dimensions (5), with specific factors detailed in 
Figure 2 (9).

Substantial research evidence demonstrates that internet 
penetration has profoundly changed people’s thinking patterns and 
behavioral modes (27, 28). Particularly in the aging process, older 
adult groups gradually participate in building an inclusive digital 
society through active use of digital technologies like smartphones (29).

However, while existing research on the digital divide primarily 
focuses on Western developed countries such as the UK, Canada, and 
Switzerland (30, 31), studies addressing the “grey digital divide” faced 
by Chinese older adult groups have increased in recent years.

2.4 Digital aging-related policies

To address these issues, policy strategies need to encompass aspects 
of enhancing digital inclusion and empowerment of older adults. In 
some countries, established practices of incorporating older adults in 
digital enhancement can be adapted or replicated in other contexts. 
ECE member states have developed a range of policies promoting older 
adults’ active participation in digital research, development, and 
decision-making, as illustrated in Figure 3. The valuable life experiences 
and diverse perspectives of older adults are crucial for bridging the 
digital divide and contributing to a world for all ages (32).

3 Research methods and data analysis

3.1 Theoretical foundation of KANO model

The KANO model, proposed by Japanese scholar KANO (33), 
is a user requirement analysis method based on user satisfaction 
and quality function availability, primarily used for user 
requirement classification and priority ordering. The KANO 
model categorizes user requirements into five types: Must-be 
(M), One-dimensional (O), Attractive (A), Indifferent (I), and 
Reverse (R) requirements (see Figure 4 and Table 1). In practical 
applications, the KANO model evaluates user requirement 
characteristics through its unique attribute matrix. The 
evaluation method employs the highest frequency method, 
determining the final attribute category by calculating the 
frequency of each requirement attribute type.

3.2 Theoretical framework

This study explores Chinese older adults’ digital cultural 
adaptation needs using mixed research methods based on the KANO 
model theoretical framework. The theoretical basis for selecting the 
KANO model includes:

Scientific Quality Attribute Classification: The KANO model 
systematically categorizes user requirements into five types: Must-be 
(M), One-dimensional (O), Attractive (A), Indifferent (I), Reverse (R) 
and Questionable (Q), helping comprehensively grasp older adult 
users’ requirement characteristics.

Dual-dimensional Satisfaction Assessment: Through unique 
evaluation methods pairing positive and negative questions, it 
examines both the positive impact of an attribute’s presence on 
satisfaction and the negative impact of its absence 
on dissatisfaction.

Objective Priority Judgment: The Better-Worse coefficient analysis 
method provides quantitative evaluation standards, objectively 
determining requirement priority levels.

3.3 Analysis of older adult user needs based 
on KANO model

The KANO model has been widely applied in analyzing older 
adult group design user needs, particularly in age-appropriate 
research. For instance, Shi, Chongqing et al. analyzed the importance 
and influencing factors of social support service needs for urban 
older adults with dementia using the KANO model, employing 
Better-Worse coefficient and sensitivity formula methods (34). 
Huang Guoliang et  al. applied the KANO model to determine 
attribute categories and user value importance of 12 functional 
programs in intelligent companion robots (35). While Xinxin Sun 
et  al.’s research used Behavioral Reasoning Theory (BRT) as a 
framework, combined with the UTAUT2 model, and found that 
values significantly influence older adults’ attitudes toward using 
companion robots (36). Chengmin Zhou et al. explored older adult 
individual self-care needs design requirements and user pain points 
using the KANO model, summarizing functional requirements for 
older adult-friendly digital service platforms and prioritizing key 

FIGURE 2

Three dimensional indicators of digital exclusion among older adults.
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needs (37). Additionally, research has applied this model to enhance 
user satisfaction (38).

In age-appropriate research of digital interactive devices, the 
KANO model has been extensively applied to user needs in medical 
and health applications (39), age-appropriate reading APP design 
requirements (40), customized tourism APP design (41), and smart 
watch interaction design (42). However, research in digital cultural 

content remains relatively limited. While some scholars have used 
KANO theory to explore older adults’ personalized game element 
selection (43) and older adult group participation in self-media 
needs and services (44), these studies only address older adults’ 
needs and usage benefits regarding digital cultural content, showing 
insufficient systematic research and analysis of older adult group 
adaptation to new digital cultural content (Table 2).

FIGURE 3

Checklist: UNECE policy brief on aging no. 26.
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3.4 KANO questionnaire design

Based on KANO model construction principles, dimensions were 
confirmed through systematic literature review to customize both 
positive and negative questions for investigating Chinese older adult 
group’s digital cultural adaptation. Each question provides 5 response 
options: “Disgusting,” “Reluctant,” “Indifferent,” “Necessary,” and 
“Favorite.” Respondents select the most appropriate answer based on 
their feelings and understanding to determine requirement attributes 
(Table 3).

To ensure accuracy and validity, the draft questionnaire 
underwent pilot testing, followed by detailed revision and 
optimization. The final questionnaire consists of:

	•	 Demographic information (4 items)
	•	 Digital device usage (5 items)
	•	 KANO model evaluation items (30 pairs of positive–

negative questions)

The KANO model-based questionnaire comprises paired 
questions. For each indicator, the survey includes both positive and 
negative questions using a 5-point scale.

3.5 Questionnaire collection

This study conducted questionnaire distribution and collection 
through online channels. The questionnaires were distributed through 
WeChat community groups for older adults, online platforms of 
universities for older adults, and existing network channels of 
community activity centers for older adults, using the professional 
platform WJX.cn for questionnaire design and data collection. The 
research established clear screening criteria: respondents must 
be 60 years or older (conforming to China’s official definition of older 
adults), and have basic experience using digital devices (questionnaires 
could be completed with assistance from children or family members).

A total of 245 questionnaires were collected, and after data 
cleaning and validation (excluding incomplete responses and 
questionnaires with obvious logical contradictions), 205 valid 
responses were obtained, resulting in an effectiveness rate of 83.7%. 

Each questionnaire took approximately 3–5 min to complete. All 
collected data, including responses to both positive and negative 
questions, were imported into SPSS software for analysis. The research 
chose to distribute questionnaires during concentrated periods of 
community older adults’ activities; this concentrated data collection 
strategy helped reduce potential bias from time differences, providing 
a reliable data foundation for subsequent statistical analysis.

3.6 Questionnaire reliability

Reliability testing examines the questionnaire results’ reliability, 
stability, and consistency, reflecting whether measurement results can 
truthfully represent respondents’ consistent and stable characteristics. 
A higher reliability coefficient indicates better representation of 
respondents’ consistent and stable characteristics. The Cronbach’s α  
coefficient is the most commonly used reliability coefficient, evaluating 
the consistency of scores across questionnaire items. It is an internal 
consistency reliability coefficient, where k  represents the number of 
survey items, 2

iS  is the variance of the i-th item score, and 2
TS  is the 

total score variance (Table 4).
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3.7 Validity testing

Validity testing examines questionnaire effectiveness, measuring 
how accurately the tool measures the intended subject. Higher 
correspondence between test results and research questions indicates 
higher validity. Structural validity refers to the degree of correspondence 
between questionnaire structure and measurement values (Table 5).

4 Results analysis

4.1 Basic situation analysis

This study collected data across three dimensions to understand 
older adults’ digital cultural adaptation needs: Demographic 
characteristics, Usage behavior and Barriers and needs. Through 
analyzing basic characteristics and digital device usage patterns 
across different groups, the study reveals the diversity of older 
adults’ digital cultural needs and their main influencing factors 
(Table 6).

The survey respondents were predominantly aged 66–70 (38.05%), 
indicating younger older adults are the main digital device users. 
Education levels were mainly middle school and below (78.05%), with 
slightly higher urban township representation compared to rural areas 
(57.56% vs. 42.44%).

Regarding usage behavior:

	•	 Smartphones are the primary digital device (88.78%)
	•	 Most use devices 1–3 h daily (47.32%)

FIGURE 4

KANO model quality attribute classification diagram (52).
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	•	 Main purposes: family communication (87.32%) and 
entertainment (78.54%)

	•	 43.41% seek weekly guidance from family members on 
device usage

Overall, while respondents show interest in digital cultural 
adaptation, they face limitations from education levels, urban–rural 
disparities, and physical conditions. Future digital service design 
should account for these differences to promote broader older adults’ 
digital inclusion.

4.2 Satisfaction assessment of digital 
cultural adaptation among the older adult 
population

Based on the demographic characteristics and usage behaviors 
mentioned above, this study further investigated the satisfaction and 
evaluation of the older adult group in the process of digital culture 
adaptation. By analyzing the feedback of respondents in different 
dimensions, their actual needs can be understood.

From the five options of very dissatisfied (1 point), somewhat 
dissatisfied (2 points), average (3 points), basically satisfied (4 
points), and very satisfied (5 points), the table below presents the 
statistical results of ratings in several key areas, including mean, 
standard deviation, skewness coefficient, and kurtosis coefficient. 
Among them, the mean reflects the overall evaluation tendency of 
the respondents, while the standard deviation reflects the degree of 
dispersion of individual ratings. The skewness and kurtosis 
coefficients are used to assess the deviation of the data from the 
normal distribution (Table 7).

Overall, the older adult group’s satisfaction and evaluation of 
digital cultural life present some noteworthy characteristics. In terms 

of overall satisfaction with digital life and their own adaptability, most 
older people hold a positive attitude, with average scores close to full 
marks and small individual differences. This indicates that with the 
continuous development of digitalization, the older adult group has 
gradually realized the importance of integrating into the digital society 
and made efforts to improve their own digital literacy.

However, in terms of family guidance and the age-appropriateness 
of digital services, the satisfaction of older adults is generally low, with 
large differences in personal evaluations. This reflects that the current 
digital environment still has deficiencies in its friendliness and 
inclusiveness toward the older adult group. Especially in terms of 
family support, more attention needs to be  paid to strengthening 
intergenerational communication and interaction. Regarding digital 
content in the new era, older adults generally recognize its richness, 
but have doubts about its actual effectiveness in improving their 
quality of life. This suggests that when providing content, we should 
focus more on pertinence and emotional value, rather than just 
focusing on the amount of information.

From the data distribution, most scores are concentrated around 
the mean, but there are also certain extreme values. Satisfaction and 
content evaluation are generally high, while scores for family guidance 
and quality of life improvement are relatively low.

In summary, respondents hold positive evaluations in terms of 
digital life satisfaction, their own level of adaptation, and the richness 
and diversity of digital content in the new era. However, there is 
dissatisfaction and expectation in terms of satisfaction with family 
guidance, the age-appropriateness of digital services, and the degree to 
which digital content in the new era helps improve quality of life. This 
feedback provides valuable reference information for relevant parties 
and helps to further improve and optimize digital services and enhance 
overall user satisfaction. At the same time, the non-normal distribution 
characteristics of the data also remind us that when interpreting 
statistical results, we need to comprehensively consider the differentiated 

TABLE 1  KANO model highest frequency method evaluation result classification reference.

Feature/service Negative question

Disgusting
(1 points)

Reluctant
(2 points)

Indifferent
(3 points)

Necessary
(4 points)

Favorite
(5 points)

Positive question

Disgusting

(1 points)
Q R R R R

Reluctant

(2 points)
M I I I R

Indifferent

(3 points)
M I I I R

Necessary

(4 points)
M I I I R

Favorite

(5 points)
O A A A Q

A, Attractive; O, One-dimensional; M, Must-be; I, Indifferent; R, Reverse; Q, Questionable.

TABLE 2  KANO questionnaire example: older adults’ digital media usage needs assessment.

A1: If digital media platforms have special designs for older adults (large font, simple layout, important news marking)

For having this feature/attribute, I feel: Favorite Necessary Indifferent Reluctant Disgusting

For not having this feature/attribute, I feel: Favorite Necessary Indifferent Reluctant Disgusting
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demands of different groups, formulate targeted service strategies and 
communication plans, and promote the overall improvement of digital 
literacy and cultural adaptation capabilities of older adults.

4.3 KANO quality survey

The research conducted in-depth analysis of questionnaire 
data using the KANO model to classify older adults’ digital 
cultural service needs. The KANO model categorizes user 
requirements into five types: Must-be, One-dimensional, 
Attractive, Indifferent, and Reverse, helping clarify positive and 
negative impacts of different needs on satisfaction. This section 
summarizes KANO model analysis results and evaluates need 
priorities using the Better-Worse coefficient method (see Table 8) 
for detailed results.

According to the KANO model analysis results, older adults’ 
digital cultural service needs can be clearly divided into four types: 
Must-be attributes (M), One-dimensional attributes (O), Attractive 
attributes (A), and Indifferent attributes (I). Through in-depth analysis 
of these attributes, we can better understand the core demands and 
experience preferences of older adult groups in their digital cultural 
adaptation process.

Must-be attributes: These attributes are basic guarantees provided by 
digital media platforms for older adults. Large fonts, simple layouts, and 
important news marking ensure older adults can easily read and 
understand information. Dedicated older adult modes and 

TABLE 3  Indicator system for older adults’ digital cultural adaptation 
needs based on KANO model.

Code Need indicators

A1
If digital media platforms have special designs for older adults (large 

font, simple layout, important news marking)

A2 If social media (like WeChat) has dedicated older adult mode

A3
If able to understand and explain new internet expressions (daily 

phrases, greetings, compliments, trending terms)

A4
If able to understand and participate in current digital culture (short 

videos, live streaming, online communities)

A5
If older adult-appropriate digital learning methods are available (text, 

video, audio, interactive, games)

A6
If easy access to interesting digital content (health, culture, news, 

lifestyle)

A7
If digital platforms automatically simplify functions based on usage 

habits

A8
If able to understand young people’s lifestyle and values through 

digital means

A9 If no digital divide impact in intergenerational communication

A10
If easy adaptation to digital lifestyle (online shopping, mobile 

payment, online appointments)

A11
If digital platforms recommend suitable entertainment and learning 

content

A12
If able to build rich social connections in digital world (reunions, 

interest groups, neighborhood interaction)

A13
If able to participate in digital cultural entertainment (viewing, 

interaction, creation, sharing)

A14
If able to participate in community activities, volunteer services, 

cultural events through digital channels

A15
If able to enjoy diverse digital entertainment (live streaming, short 

videos, online karaoke, puzzle games)

A16
If able to inherit and promote traditional cultural values through 

digital means

A17
If digital platforms make frequently used functions one-click 

operations

A18
If digital platform interface design considers older adults’ visual needs 

(color contrast, button size)

A19 If all digital platform functions have voice operation options

A20 If digital product appearance has good aesthetic design

A21 If function format and operation convenience are well matched

A22 If able to accept new things while maintaining traditional values

A23 If able to distinguish authentic online information and avoid scams

A24
If understand cybersecurity knowledge to protect personal privacy 

and property

A25 If able to master basic digital platform usage skills

A26
If able to naturally express emotions in digital world (text, voice, 

emoticons, gifts)

A27
If able to share life stories, knowledge, and talents through digital 

means

A28 If digital cultural participation promotes personal growth

(Continued)

TABLE 3  (Continued)

A29 If digital culture enables better integration into modern society

A30 If able to access personalized digital cultural experiences

TABLE 4  Cronbach’s α coefficient reliability test results.

(1) Positive questions reliability analysis

Items Sample size Cronbach’s α
30 205 0.956

The positive questions’ reliability coefficient of 0.956 exceeds 0.9, indicating very 

high data reliability

(2) Negative questions reliability analysis

Items Sample size Cronbach’s α
30 205 0.957

The negative questions’ reliability coefficient of 0.957 exceeds 0.9, indicating very 

high data reliability.

TABLE 5  KMO and Bartlett’s sphericity test results.

KMO value 0.952

Bartlett’s test of sphericity

Approx. Chi-Square 10712.826

df 1770

p-value 0.000

The KMO value of 0.952 (>0.8) indicates the research data is highly suitable for information 
extraction, confirming the data passes validity testing.
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age-appropriate digital skill learning methods help them better adapt to 
and use digital products. Additionally, platforms should support older 
adults in easily adapting to digital lifestyles, such as online shopping and 
mobile payments, and recommend suitable entertainment and learning 
content. Meanwhile, product appearance design and functional form 
should match operational convenience, allowing older adults to 
conveniently share their life stories, knowledge, and talents.

Attractive attributes: These attributes help older adults maintain 
vitality and engagement in the digital world. Understanding and 
participating in current popular culture, such as short videos and 
livestreaming, helps them maintain communication with young 
people and understand their lifestyles and values. Rich digital 
cultural entertainment activities and entertainment methods 
provide more choices and enjoyment. One-click and voice operation 
options simplify operation processes, improving older adults’ user 
experience. Platforms should also help older adults distinguish 
authentic online information and protect personal privacy and 
property security, making them more confident and secure in the 
digital world.

One-dimensional attributes: These attributes emphasize older 
adults’ social participation and personal growth in the digital world. 
Participating in community activities and volunteer services through 
digital channels helps older adults integrate into society and contribute 
their experience. Inheriting and promoting traditional cultural values 
helps older adults maintain cultural roots in the digital world. 
Mastering basic digital platform usage skills is fundamental for older 
adults’ independent use of digital products. Digital cultural 
participation can also promote older adults’ personal growth and 
development, improving their quality of life.

Indifferent attributes: While these attributes have less impact on 
older adults’ digital experience, they remain important. Timely 
understanding and explanation of new internet expressions helps 
older adults overcome language barriers and better communicate with 
young people. Easy access to interesting digital content meets older 
adults’ information needs. Building rich social relationships in the 
digital world helps older adults maintain social activity and reduce 
loneliness. Interface design considering older adults’ visual needs 
improves their user experience. Meanwhile, accepting new things 
while maintaining traditional values is key for older adults to maintain 
balance and harmony in the digital world.

In conclusion, these four attributes collectively form essential 
components of older adults’ digital experience, each indispensable, 
jointly creating a friendly, convenient, rich, and secure digital world 
for older adults.

TABLE 6  Survey respondent demographic distribution statistics.

Categories Options Frequency Percentage 
(%)

Age

60–65 years old 26 12.68

66–70 years old 78 38.05

71–75 years old 56 27.32

76–80 years old 26 12.68

Over 80 years old 19 9.27

Education level

Primary school or 

below
65 31.71

Middle school 95 46.34

High school/

Technical
31 15.12

College or above 14 6.83

Residence area
Township/City 118 57.56

Rural 87 42.44

Living situation

Living alone 55 26.83

Living with family 137 66.83

Other 13 6.34

Current health 

status

Completely healthy 63 30.73

Minor discomfort 93 45.37

Chronic illness 31 15.12

Limited mobility 18 8.78

Family meeting 

frequency

Daily 137 66.83

Several times/week 26 12.68

Several times/month 35 17.07

Rarely 7 3.41

Daily smart 

device usage

Under 1 h 10 4.88

1–3 h 97 47.32

3–5 h 71 34.63

Over 5 h 27 13.17

Digital device 

usage difficulty

No difficulties 119 58.05

Some difficulties 63 30.73

Significant difficulties 23 11.22

Frequency of 

asking young 

people for help

Never 20 9.76

Rarely (1–2/month) 44 21.46

Occasionally (1–2/

week)
89 43.41

Often (3–5/week) 29 14.15

Frequently (daily) 23 11.22

Each total 205 100

TABLE 7  Descriptive statistical results of satisfaction with digital culture 
adaptation among the older adult population.

Evaluation content Average 
value

Standard 
deviation

Your current satisfaction with digital life 4.327 1.178

Your satisfaction with your own level of 

adaptation
2.054 1.489

Your satisfaction with the guidance from 

your family
4.302 1.199

Your satisfaction with the age-

appropriateness of digital services
2.922 1.122

What is your evaluation of the richness and 

diversity of digital content in the new era, 

such as online education, health 

consultation, entertainment activities, etc

4.356 1.127

How much do you think digital content in 

the new era can help improve your quality of 

life

2.029 1.441
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4.4 Better and worse coefficient analysis 
results

Addressing potential inaccuracies in relying solely on the highest 
frequency method for classifying user requirement attributes, and 
difficulties in reflecting the impact of requirement elements on overall 
satisfaction, Charles Berger et al. proposed the Better-Worse coefficient 
analysis method as an improvement (45). This method applies 
statistical data of various requirement attribute frequencies to calculate 
Better coefficients (satisfaction coefficients, typically positive) and 
Worse coefficients (dissatisfaction coefficients, typically negative). The 
Better-Worse coefficient analysis method is a tool for evaluating how 
requirement fulfillment affects overall satisfaction differences. The 
Better coefficient reflects how much a requirement’s fulfillment 

contributes to improving overall satisfaction, ranging from 0 to 1, with 
higher values indicating more significant improvement effects. The 
Worse coefficient measures how much unfulfilled requirements 
negatively impact overall satisfaction, ranging from −1 to 0, with larger 
absolute values indicating more severe negative impacts. The formulas 
for satisfaction Si, dissatisfaction Di, and reverse requirement 
coefficient SR are as follows:
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TABLE 8  Summary of KANO model analysis results.

Functions/services A O M I R Q Result

A1 10.24% 8.29% 47.80% 23.90% 9.76% 0.00% M

A2 11.71% 9.76% 54.15% 14.63% 9.76% 0.00% M

A3 18.05% 11.71% 19.51% 31.71% 19.02% 0.00% I

A4 39.02% 12.20% 14.15% 25.37% 9.27% 0.00% A

A5 17.07% 9.76% 44.88% 20.00% 8.29% 0.00% M

A6 20.49% 17.56% 11.22% 37.07% 13.66% 0.00% I

A7 40.00% 10.24% 13.17% 24.39% 12.20% 0.00% A

A8 56.59% 5.37% 9.27% 22.44% 6.34% 0.00% A

A9 20.49% 13.17% 13.66% 37.56% 15.12% 0.00% I

A10 11.22% 6.34% 57.07% 17.56% 7.80% 0.00% M

A11 5.85% 11.71% 45.85% 26.34% 10.24% 0.00% M

A12 19.02% 15.61% 19.02% 30.73% 15.61% 0.00% I

A13 43.41% 11.71% 10.24% 25.37% 9.27% 0.00% A

A14 13.17% 36.10% 12.68% 25.85% 12.20% 0.00% O

A15 66.83% 6.83% 6.83% 15.12% 4.39% 0.00% A

A16 13.17% 32.68% 12.68% 30.24% 11.22% 0.00% O

A17 39.51% 11.22% 13.66% 25.37% 10.24% 0.00% A

A18 15.61% 12.68% 20.49% 35.12% 16.10% 0.00% I

A19 65.37% 5.85% 10.24% 11.22% 7.32% 0.00% A

A20 13.17% 9.76% 46.83% 20.98% 9.27% 0.00% M

A21 10.73% 9.27% 47.32% 22.44% 10.24% 0.00% M

A22 15.61% 16.59% 18.54% 32.20% 17.07% 0.00% I

A23 65.85% 6.34% 7.80% 14.63% 5.37% 0.00% A

A24 67.32% 6.83% 4.39% 15.61% 5.85% 0.00% A

A25 12.68% 50.73% 9.76% 20.49% 6.34% 0.00% O

A26 66.34% 3.41% 7.80% 16.10% 6.34% 0.00% A

A27 12.68% 9.27% 43.90% 24.88% 9.27% 0.00% M

A28 11.22% 52.20% 12.68% 14.63% 9.27% 0.00% O

A29 71.71% 3.90% 4.88% 12.20% 7.32% 0.00% A

A30 52.68% 7.32% 9.76% 22.93% 7.32% 0.00% A

A, Attractive; O, One-dimensional; M, Must-be; I, Indifferent; R, Reverse; Q, Questionable.
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By applying the aforementioned formulas to the questionnaire 
data, the importance and ranking of all user needs were determined 
in the following way (see Table 9 and Figure 5).

From the above values, we observe significant differences in older 
adults’ preferences and needs regarding digital and social media usage. 
Most older adults have high expectations for customized platform 
designs (large fonts, simple layouts) and dedicated older adult modes, 
but these features are not widespread, resulting in higher “Worse” than 
“Better” ratios.

Older adults face major challenges in: Adapting to digital lifestyle, 
Mastering digital skills, and Distinguishing authentic online 
information. These areas show notably high “Worse” ratios.

Higher “Better” ratios appear in: Digital entertainment, 
Understanding younger generations’ lifestyles through digital means, 
and Digital community participation.

They also show expectations for: Personalized entertainment and 
learning content recommendations, Building digital social 
relationships and Participating in digital cultural activities.

Strong awareness exists regarding cybersecurity and privacy 
protection, with high demand for security knowledge and personal 
privacy protection. They also desire aesthetically pleasing designs with 
good functionality-operation matching.

In conclusion, older adults’ digital media usage presents both 
challenges and opportunities. Digital products and social media 
platforms need to focus on: Customized design, Accessible digital 
skill learning methods, Enhanced security and privacy features, and 
Rich digital cultural experiences addressing entertainment and 
social needs.

5 Discussion

5.1 Multidimensional challenges in digital 
cultural adaptation

The KANO model analysis reveals older adults’ needs for digital 
cultural services demonstrate hierarchical characteristics. Must-be 
requirements primarily include age-friendly design of digital media 
(47.80%), dedicated older adult modes (54.15%), and suitable learning 
methods (44.88%), indicating older adult users prioritize basic 
functional accessibility. This aligns with Amann-Hechenberger et al.’s 
(46) findings about interface barriers.

Attractive requirements manifest in understanding and 
participating in emerging digital culture, such as digital security 
(67.32%), social expression (66.34%), and entertainment methods 
(66.83%). Better-Worse analysis shows these needs significantly 
impact older adults’ satisfaction, echoing He et al.’s (18) research 
on digital participation promoting social integration.

One-dimensional requirements focus on social participation 
and skill mastery, including volunteer service participation 
(36.10%) and basic skill learning (50.73%). Their Better-Worse 
coefficients indicate these are key factors in improving older 
adults’ digital cultural adaptation. These findings provide clear 
guidance for policy-making: must-be requirements should 
become mandatory standards for digital products; attractive 
features should be  encouraged through government 
incentive programs.

5.2 Cultural value differences and 
adaptation mechanisms

Intergenerational cultural value differences mainly reflect in 
perceptions of emerging economic forms and interaction methods. 
Older adults tend to be  conservative toward internet celebrity 
economy, streamers, content creators, and virtual consumption 
behaviors. This value difference impacts intergenerational 
interactions: older adults show lower willingness to share digital 
content and rarely participate in younger generations’ digital 
entertainment activities.

While extensive research exists on intergenerational 
communication, these studies have predominantly focused on 
immigrant families, different ethnic groups, geographical regions, and 

TABLE 9  Better-worse coefficient analysis results.

Functions/services Better Worse

A1 20.54% −62.16%

A2 23.78% −70.81%

A3 36.75% −38.55%

A4 56.45% −29.03%

A5 29.26% −59.57%

A6 44.07% −33.33%

A7 57.22% −26.67%

A8 66.15% −15.63%

A9 39.66% −31.61%

A10 19.05% −68.78%

A11 19.57% −64.13%

A12 41.04% −41.04%

A13 60.75% −24.19%

A14 56.11% −55.56%

A15 77.04% −14.29%

A16 51.65% −51.10%

A17 56.52% −27.72%

A18 33.72% −39.53%

A19 76.84% −17.37%

A20 25.27% −62.37%

A21 22.28% −63.04%

A22 38.82% −42.35%

A23 76.29% −14.95%

A24 78.76% −11.92%

A25 67.71% −64.58%

A26 74.48% −11.98%

A27 24.19% −58.60%

A28 69.89% −71.51%

A29 81.58% −9.47%

A30 64.74% −18.42%
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occupational backgrounds, with limited attention to the digital 
cultural divide between generations within the same cultural 
background (47–51). This research gap is particularly significant in 
the context of China’s rapid digital transformation, where traditional 
values and emerging digital cultures create unique 
intergenerational dynamics.

KANO analysis further reveals significant generational differences 
in values. Indifferent requirements concentrate in understanding 
internet language (31.71%) and maintaining traditional values 
(32.20%), indicating older adults remain cautious about these 
emerging cultural elements. Better-Worse analysis shows meeting 
these needs has limited impact on overall satisfaction.

5.3 Digital inclusion and social support

Research shows enhancing older adults’ digital cultural adaptation 
requires multidimensional support. Digital infrastructure needs 
improvement, especially regarding urban–rural disparities. The “54th 
Statistical Report on China’s Internet Development” (2) shows urban 
internet users account for 72.1%, indicating room for rural digital 
penetration improvement.

Current digital skills training systems show clear 
inadequacies. As research (7) notes, few policies address 
specialized talent training and older adults’ digital skill training 
paths. This lack of training support may intensify learning 
anxiety. Meanwhile, necessary human services and assistance 

should be  maintained, avoiding complete reliance on 
digital solutions.

Better-Worse coefficient analysis reveals hierarchical 
characteristics in older adults’ digital service needs. Lack of basic 
functions leads to high dissatisfaction (Worse coefficients generally 
above −60%), while innovative features significantly increase 
satisfaction (Better coefficients up to 81.58%). This suggests digital 
inclusion strategies should be implemented gradually, ensuring basic 
service accessibility while actively developing innovative features to 
enhance user experience.

Digital literacy training should adopt a tiered approach: basic 
operations first, then social participation, and finally innovative 
experiences. Family support satisfaction is low (2.054) yet highly 
influential, suggesting policymakers should design ‘digital 
companionship’ programs encouraging young family members to 
participate in older adults’ digital learning, such as offering 
volunteer credits and establishing intergenerational 
mentoring mechanisms.

5.4 Future development trends and policy 
recommendations

Based on KANO model analysis results and research findings, 
enhancing digital cultural services for the older adults requires 
comprehensive technological and policy support. Key technical 
improvements should focus on age-friendly design in interface 

FIGURE 5

Better-worse coefficient analysis visualization.
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interaction and functionality configuration, aligning with Song and 
Gu’s (8) findings on older adults’ preferences for simple operations. 
Content services need development to meet older adults’ spiritual and 
cultural needs (22), while learning support systems should center on 
family-based networks with community supplements, reflecting Chen 
et al.’s (17) emphasis on digital technology’s positive impact on older 
adults’ health and social participation.

Policy recommendations: (1) Establish national standards for 
older adult-friendly digital interfaces; (2) Develop digital adaptation 
assessment systems; (3) Incorporate digital cognitive education into 
older adults’ university curricula; and (4) Set up special funds to 
support innovative services.

Technical development recommendations: (1) Use the KANO 
model to evaluate feature priorities; (2) Design interfaces adaptable to 
different literacy levels; (3) Strengthen security features; and (4) 
Incorporate family assistance functions.

Policy support should be  strengthened in several areas: 
promoting digital inclusion and cultural service system 
development (7), enhancing digital cultural cognitive education 
to help older adults understand emerging cultural expressions, 
and developing tools for intergenerational communication. 
Essential human services should be maintained alongside digital 
solutions. Based on KANO model results, policy priorities 
include standardizing age-friendly modifications for must-be 
requirements, encouraging innovative service development for 
attractive requirements, improving digital skills training systems 
for one-dimensional requirements, and recognizing the potential 
value of indifferent requirements in providing cultural identity 
for older adults.

5.5 Research limitations

This study collected data through online questionnaires, 
which means that respondents already have a certain level of 
digital access. This approach introduces several limitations: recall 
bias may affect older adult respondents’ ability to accurately 
report their digital usage patterns; self-assessment of digital skills 
may not reflect actual abilities; and the KANO model’s paired 
positive–negative questions may present comprehension 
challenges despite our clear instructions. Additionally, while 
family assistance with questionnaire completion enabled 
participation from less digitally confident seniors, it might have 
influenced responses.

We acknowledge that our online methodology inevitably 
excluded older adult individuals completely disconnected from 
digital technologies. Future research should expand the sample 
size to include more older adult people who lack access to digital 
devices, potentially employing mixed methods combining online 
and offline approaches to capture experiences across the digital 
divide spectrum.

These findings have significant theoretical and practical 
implications for advancing older adults’ digital inclusion and provide 
scientific basis for policy development. Future research could explore 
long-term effects of older adults’ digital cultural adaptation and its 
impact on quality of life.

6 Conclusion

This study analyzes the digital cultural adaptation needs of 
Chinese older adults using the KANO model, revealing their 
hierarchical characteristics. Basic needs emphasize age-friendly digital 
product design, with must-be requirements satisfaction rates of 
40–55%; advanced needs show attractive requirements like digital 
security and social expression reaching 60–70%, indicating high 
expectations for digital life quality improvement.

The older adults face multiple adaptation challenges including 
cognitive barriers in understanding new digital expressions and 
skill gaps in device usage. A significant urban–rural digital divide 
exists, with urban users at 72.1%. Better-Worse analysis indicates 
basic function absence leads to over 60% dissatisfaction, while 
innovative features can increase satisfaction to 81.58%.

Based on these findings, policymakers should: (1) incorporate 
older adult-friendly design standards into mandatory digital product 
regulations; (2) establish tiered digital training systems adapted to 
different group needs; and (3) support incentive mechanisms for family 
involvement in older adults’ digital learning. Technology developers 
should: (1) prioritize ensuring basic functionality usability; (2) develop 
adaptive interfaces considering cognitive level differences; and (3) 
enhance security features, particularly focusing on privacy protection.

Through comprehensive application of technical support, content 
services, and policy measures, older adults’ digital cultural adaptation 
capability can be significantly improved, promoting intergenerational 
cultural integration and achieving better integration of older adults 
into digital society.
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Aging leads to changes inmotor-cognitive performance. Despite the importance

of physical activity for healthy aging and the need for health promotion

interventions in individuals with intellectual disability (ID), there is a lack of

empirically strategies for promoting health in adults with ID. Therefore, we are

conducting a clinical trial (NCT06628999 on clinicaltrials.gov) to investigate a

strategy for promoting healthy aging by targeting physical and cognitive domains

in ID individuals. The present work aims to provide a detailed account of the

study protocol of the proposed trial to promote transparency and dissemination

of the ongoing research. Specifically, this project will study the e�ect of a vision

training program on cognitive performance and physical fitness in adults with

ID. A secondary aim is to examine the association between mental and physical

performance outcomes. Participants will be randomly allocated into a vision

training group (VT, n = 28), a vision training-detraining group (VTD, n = 28), and

a control group (C, n = 28). During the first 8 weeks, the VT and VTD groups

will follow the same training protocol (based on vision oculomotor exercises

combined with postural control exercises). From weeks 9 to 16, the VT group

will continue the training protocol, whereas the VTD group will abstain from

training (detraining). Cognitive performance and physical fitness will be assessed

at baseline,mid- and post-training intervention.Overall, a vision training program

can positively impact various aspects of life for individuals with ID promoting

autonomy, and social integration to counteract the aging process.

KEYWORDS

down syndrome, cognitive performance, intellectual impairment, visual training,

physical activity

1 Introduction

The United Nations expects that by 2050, a fifth of the global population will
be older, with 15% of the population having some form of disability (Santos et al.,
2022). Healthy aging involves developing functional abilities for wellbeing in older
age and encompasses physical capabilities, cognitive functioning, metabolic health and
psychological wellbeing (John et al., 2023). Aging is linked to changes in the locomotor
system and reduced cognitive processing, leading to deterioration in motor-cognitive
performance. In this sense, research has consistently demonstrated the crucial role of
physical activity in improving physical fitness and preserving cognition in healthy older
individuals (Erickson et al., 2019). However, as the majority of the literature focusedon
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healthy aging among the general population (Wollesen et al.,
2020), there is also a need to focus on wellness promotion among
individuals with intellectual disabilities. While most adults with
cognitive disabilities have relatively few life co-existing conditions,
some of themmay experience severe health issues that impact their
wellbeing (Reynolds et al., 2019). Compelling evidence suggests
that adults with intellectual disabilities generally face unhealthy
lifestyle habits, inadequate physical activity or poor nutrition
health outcomes compared to their able-bodied individuals
(McGuire et al., 2007). To sum up, a better comprehension
on which type of intervention could contribute to ameliorate
healthier old age outcomes for adults with cognitive impairments
is fundamental.

Intellectual disability (ID) represents a heterogeneous
condition based on the cognitive deficit and a wide range of
comorbidities with a negative impact on aging (Krahn and Fox,
2014). ID includes some genetic syndromes (e.g., Down syndrome
and Fragile X syndrome) with a remarkable effect on intellectual
and adaptive behavior during childhood (U.S. National Library
of Medicine, 2024), leading to deficits in motor development
(Belluscio et al., 2019), sensorial context (Chokron et al., 2020)
and visuospatial cognition (Giuliani et al., 2011; Wilkinson and
Light, 2014). Notably, vision and eye tracking play a key role in
spatial orientation, stimulating several brain areas (Henderson,
2003) and people with ID display anomalous visual movements,
spatial organization and cognitive performance (Giuliani et al.,
2011). In addition, an earlier acquisition of essential visual
functions may have a protective effect on subsequent intellectual
development (Dale and Sonksen, 2002).

With this in mind, multicomponent motor-cognitive
training is a promising exercise category that stimulates
multiple physical and cognitive skills, showing more remarkable
similarities to daily life activities. In this sense, vision training
with oculomotor eye-tracking stimuli has positively affected
cognitive functions (Edlin and Lyle, 2013; Formenti et al.,
2019). In older people, gross–motor coordination training and
cognitive tasks counter age-related cognitive decline (Forte
et al., 2023). Conversely, motor-cognitive interventions can
also positively affect global cognition and inhibition (Wollesen
et al., 2020). A recent review analyzed current interventions
to support healthy aging in individuals with ID, highlighting
physical activity as a crucial factor for healthy aging while
emphasizing the need for more practical health promotion
strategies to enhance the wellbeing of individuals with ID
(Santos et al., 2022). However, there is a paucity of literature
addressing feasible strategies that target both the physical and
cognitive domains in individuals with ID to counteract the age-
related decline. Therefore, we are conducting an interventional
randomized clinical trial to investigate a potential strategy for
promoting healthy aging by targeting physical and cognitive
outcomes in individuals with ID. Aim of the present work
is to provide a detailed account of the study protocol of
our clinical trial to promote transparency and dissemination
of the ongoing research. Specifically, the proposed protocol
aims to investigate the effects of a 16-week vision training
programme on cognitive and motor performance in individuals
with ID.

1.1 Study objectives

The overall main purpose of this research project is
to determine the effectiveness of perceptual-vision training
on cognition and physical functioning in individuals with
intellectual disabilities.

Specifically, the primary endpoint is to identify the role of eye
training on cognitive performance in terms of inhibitory control.
The secondary endpoints are to verify the contribution of vision
training on postural control, upper and lower body strength and
agility outcomes. The tertiary endpoint aims to verify any potential
effect of age, reinforcing the concept of promoting healthy aging.

Our primary hypothesis is that perceptual vision training
intervention will promote a greater increase in cognitive and motor
performance compared to the usual care control group. In addition,
the secondary hypothesis is that a period of detraining could
slightly attenuate the training-induced gains achieved during the
previous intervention period. The third hypothesis is to detect
whether there is an age-related effect on the outcomes measured.

2 Material and methods

This study was approved by the University of Insubria Ethics
Committee (protocol number 0119168, date 12.03.2024) and
registered in ClinicalTrials.gov (NCT06628999) in compliance
with the Helsinki Declaration. Written informed consent will be
obtained from patients following the tenets of the Declaration of
Helsinki on studies with human participants (Holt, 2014).

2.1 Study population

Participants will be recruited from local communities dwelling
in Northern Italy. The inclusion criteria include age between 40
and 70 years with a low-to-mild intellectual disability (Intellectual
Quotient, IQ = 51–69) defined with the Wechsler Scale of
Intelligence (WAIS-IV), a scale particularly suited for individuals
with an age range from 16 to 90 years composed by four sub-tests
that would provide a comprehensive general intelligence index. The
exclusion criteria are (a) inability to understand essential verbal
communication, (b) strict dependence on personnel or assistive
support devices, (c) presence of concomitant sensorial or physical
impairments and (d) presence of behavioral problems or any other
clinical condition that may compromise the practice of regular
physical activity.

2.2 Study design

This project is a three-arm, parallel, randomized controlled
trial. In detail, Figure 1 highlights the flow diagram of the overall
design setting. At the beginning, participants will have their body
mass and height measured. After that, a 1-week familiarization
period will be implemented during which participants will adapt
to the exercise techniques used throughout the study. Following
1 week of baseline testing, participants will be randomly assigned

Frontiers in Psychology 02 frontiersin.org33

https://doi.org/10.3389/fpsyg.2025.1526826
http://ClinicalTrials.gov
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Cavaggioni et al. 10.3389/fpsyg.2025.1526826

to three groups: (i) a Visual Training Group (VT, n = 28)
that will perform oculomotor exercises combined with postural
control exercises (Formenti et al., 2019) for 16 weeks; (ii) a
Visual Training-Detraining group (VTD, n = 28) that will
follow the same training protocol of VT for the first 8 weeks,
abstaining from any training for the following 8-weeks period
(from week 9 to week 16) and (iii) a control group (C, n = 28)
in which no intervention will be implemented. Randomization
will be achieved using a random-number generator (https://www.
random.org using a 1:1:1 ratio) and to ensure adequate allocation
concealment this procedure will be carried out by a blinded
external researcher. An independent researcher will conduct
the allocation sequence until the interventions are assigned. A
research team collaborator will enroll and assign participants
to the three groups. Baseline testing will be repeated after 8
weeks (mid-training testing) and at the end of week 16 (post-
training testing).

2.3 Intervention protocol

The intervention programs for VT and VTD groups will be
performed using the premium equipment of the S.V.T.A. training
kit (S.V.T.A. method©, Carmagnola, Italy). This method combines
visual skills (e.g., peripheral vision, saccadic eye movements,
accommodation and vergence skills) with postural control actions.
Each training session will be structured in a circuit-training format
composed of 5 stations in which participants will perform the
prescribed exercises for 6min. Each station will be characterized by
different panels fixed on a wall about 1.5m from ground level, with
colors, letters, and numbers as targets. VT and VTD groups will
perform the same motor-cognitive oculomotor training combined
with postural control exercises structured in four incremental sub-
phases, as proposed by Formenti et al. (2019): phase 1 (weeks 1–4),
phase 2 (weeks 5–8), phase 3 (weeks 9–12) and phase 4 (weeks 13–
16). The difficulty of the oculomotor task increases progressively
from Phase 1 to Phase 4 (for example, from bipedalism to
monopodial stance and from close to far). The training circuit is
composed of 5 stations (represented in Figure 2):

Station 1. A square board with nine points on a wall.
Participants must move their gaze on external points in clockwise
and anticlockwise directions, maintaining their focus on the
central point.

Station 2. A rectangular board with an infinity profile on a wall.
The infinity profile comprises a sequence of randomized red and
blue points. Participants have to move their gaze from one point to
another following the infinity profile while pronouncing the color
of the point identified.

Station 3. A square board of four circles formed by a random
sequence of red and blue letters fixed on a wall. Participants must
move their gaze from one letter to another while pronouncing the
identified one, maintaining the visual focus on the central point.

Station 4. A square board of 81 cells is fixed on the wall.
Red or blue cells contain a random number from 0 to 9. Each
participant holds a board comprising an image like the one on the
wall. Participants have to read the numerical digit on the board in

their hands and localize the same numerical digit on the board on
the wall.

Station 5. Two boards with black-colored numerical digits
(0 to 9) are fixed vertically on the wall. Participants must read digits
while shifting their gaze from one board to another in mediolateral
and sagittal directions.

2.4 Measurements and procedures

2.4.1 Anthropometric variables
Body height and mass will be measured to the nearest

0.1 cm and 0.1 kg, respectively, using a beam scale (SECA 220,
Hamburg, Germany).

2.4.2 Cognitive performance
Inhibitory control will be measured by the Flanker Task,

previously used in ID individuals (Van Biesen et al., 2017)
(Figure 3A). Participants will be requested to indicate the direction
of a left- or right-pointing target arrow as quickly as possible
while ignoring two flanking arrows on each side pointing in the
same or opposite direction. The task includes two conditions:
congruent and incongruent. The congruent condition consists
of trials in which both the target arrow and the four flanking
arrows are pointed in the same direction (left: <<<<< or right:
>>>>>). The incongruent condition consisted of trials in which
the flanking arrows point in the opposite direction of the target
arrow (<<><< or >><>>). Participants have to press button
A on the keyboard when the target arrow points to the left (i.e., <)
and L when the target arrow points to the right (i.e.,>). Two sets of
50 trials each will be randomly proposed. The mean response time
of the correct responses and the percentage of correct responses will
be computed for each condition as the outcome.

2.4.3 Physical fitness
Different biomotor abilities will be measured and visually

shown in multipaneled Figure 3. Postural control will be screened
by the modified Balance Error Scoring System (M-BESS)
performed in an upright stance while conserving stability in three
positions for 20 s (i.e., bipedalism, tandem or monopodial) on a
firm surface (Figure 3B). The examiner will count the person’s
errors while maintaining the proper stance (Azad et al., 2016).

The integration between the agility domain and cognitive
performance will be assessed by the time up-and-go test (TUG)
(Figure 3C). Outcomes of the TUG test are: (i) the time a
participant takes to get up from a chair, to walk and turn around
a cone positioned 3m far away and to walk backwards to the chair
again while carrying a full glass of water in one hand (Maranhão-
Filho et al., 2011) and (ii) the number of times the participant spills
water on the ground (Kachouri et al., 2024).

Lower-body muscle strength will be assessed using the five-
repetition sit-to-stand (5STS) by asking the patient to rise and
sit down for five consecutive repetitions with arms crossed over
the chest. This procedure is particularly suited to patients with
disabilities (Polidori et al., 2024). Performance time in seconds will
be obtained using a stopwatch (Figure 3D).
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FIGURE 1

CONSORT diagram of the research.

Upper-body strength will be detected with the handgrip
strength test (HST), with the patient sitting on a chair
while exerting the maximum isometric grip (Mathiowetz
et al., 1985) (Figure 3E). A Camry dynamometer (CAMRY
EH101, Sensun Weighing Apparatus Group Ltd, Guangdong,
China), which provided excellent validity and reliability
among adult-aged community-dwelling individuals
(Huang et al., 2022), will be used to detect the maximal
handgrip strength.

It is worth noticing that for M-BESS, TUG, 5STS, and
HST procedures, the same tester will conduct three trials while
respecting an interval rest of 60 s to detect the consistency and
reliability of the measures.

2.5 Statistical analysis

The sample-size calculation is established based on a previous
study (Formenti et al., 2019) on the primary outcome (incongruent
condition of the Flanker task) using G∗Power software. From
a priori power analysis, observing a sample size of up to 84
individuals (β = 0.9) is requested, respecting a large effect size
(Cohen’s f equal to 0.4) with a type I error rate of α = 0.05. All data
will be presented as mean± standard deviation. The dataset will be
tested for normal distribution using Shapiro–Wilk’s normality test.
Based on the study’s design, the primary independent endpoints
are the treatment groups and time. A two-way (treatment ×

time) repeated measures ANOVA will be used on each outcome
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FIGURE 2

Vision training panel kit (reprinted with permission by Formenti et al., 2019).

FIGURE 3

Testing procedures pictorial setting. (A) Cognitive performance, Flanker Task test. (B) Postural control, Modified Balance Error Scoring System. (C)

Agility, Time Up and Go test. (D) Lower-body muscle strength, Five Repetition Sit-to-Stand test. (E) Upper-body muscle strength Handgrip Strength

Test.

variable to determine the interaction between the three time points
(baseline, 8 weeks, 16 weeks) and groups (VT, VTD, C). If an
interaction exists, the simple effect and pairwise comparisons will

detect differences between groups at each time point. Subsequently
an additional age stratification and comparison will be performed
to check any age-related difference. If a main effect is detected, data
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FIGURE 4

Study protocol design setting.

will be analyzed using a post-hoc analysis (Bonferroni test). The
significance level will be set at p < 0.05. Partial eta squared (Part 2)
effect size will be used to estimate the magnitude of the difference
within each group, respecting a threshold for small (0.01), moderate
(0.06) and large effects (0.14) (Cohen, 2013).

If the Shapiro-Wilk’s normality test is not passed, non-
parametric tests will be applied. The Friedman Test will be
performed to detect differences between groups over time in both
primary and secondary outcomes. In addition, to examine where
the differences occur, a Wilcoxon Signed Rank test with Bonferroni
adjustment will be used as a post-hoc analysis. Also, in these tests,
the significance level will be set at p < 0.05.

3 Expected results and discussion

This study protocol is designed to investigate the effectiveness
of a 16-week training program on cognitive performance and
physical fitness in individuals with ID (Figure 4). The present
research results are estimated to provide valuable data regarding
a supervised exercise protocol to deal with IDs in a real-world
context. The results will help to develop exercise prescription
guidelines for individuals with ID to counteract the age-related
physical and cognitive decline.

In detail, the VT group is expected to improve outcomes of both
cognitive and physical domains at the end of week 16. Conversely,
the VTD group during the detraining period is expected to
slightly attenuate the training-induced gains achieved during the
previous 8 weeks. Indeed, a short-term detraining period (i.e., 8–12
weeks) appears sufficient to rapidly lose previously gained physical
adaptations (Bosquet et al., 2013), probably due to an attenuation of
motor unit recruitment (Lemmer et al., 2000). When investigating
the potential mediators in the association between physical fitness
and cognitive function, it seems that molecular changes along with
adaptations in brain structure, function and emotional factors are
less impacted by short interruptions in training when compared to
traditional fitness parameters (i.e., muscular strength). As a result,

a detraining period may still preserve cognition and executive
functions in older adults (Rodrigues et al., 2020). However,
further research is necessary to clarify the effects of detraining
on the potential mediators associated with physical exercise and
cognitive performance in individuals with ID. Moreover, regarding
the secondary aim, a positive association between cognitive
outcomes and physical fitness is another expected result, given
the physiological deterioration observed in the ID population
(Reguera-García et al., 2023; Hartman et al., 2015; Haynes and
Lockhart, 2012). Lastly, as for the tertiary aim, the expected findings
are an effect of age on visual stimuli and neural changes. Thus,
it is plausible to hypothesize that older individuals with ID may
obtain fewer cognitive performance benefits compared to younger
individuals with ID due to neurophysiological changes associated
with the aging process of the visual and cognitive systems.

Interestingly, vision training combined with postural control
exercises in individuals with ID holds promising practical
implications across various domains. First, such a program
can significantly enhance the individuals’ overall functional
independence by improving their ability to perform daily activities
requiring cognitive and motor actions (Belva and Matson, 2013).
In account to this, future perspectives could encompass a specific
measurement of functional independence through the adoption
of the Functional Independence Measure (FIM) scale. Potential
limitations would address the lack of comparison with individuals
with different disabilities (i.e., motor impairments) or the lack of
an arm that would perform general physical exercise without vision
training stimuli (Whitson et al., 2007).

Moreover, improved physical fitness can reduce the risk of falls
by enhancing overall wellbeing (Jacob et al., 2023). Furthermore,
the acquired motor skills and increased confidence can translate
into greater opportunities for social interaction and meaningful
relationships, fostering a sense of belonging within the individual
and their community.

Overall, a vision training program has the potential to positively
impact various aspects of individuals with ID in terms of spatial
cognition and orientation (Henderson, 2003). From a practical
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perspective, educators, trainers, and therapists may benefit from
incorporating visual stimuli in their exercise routines for the
ID population, as this offers the possibility of directly targeting
cognitive performance (Giuliani et al., 2011; Dale and Sonksen,
2002) while respecting individual differences by emphasizing
body awareness and perceptions (Cavaggioni et al., 2019; Raiola
et al., 2022; D’Isanto et al., 2022). Additionally, the acquisition of
independence is a crucial aspect of community participation and
daily life activities, and this protocol could represent an innovative
solution when dealing with aging individuals with ID.

4 Ethics and dissemination

Informed consent forms for this study will be provided
in several languages, including Italian, English, French and
Dutch. All communication will emphasize the voluntary nature
of participation and the fact that all necessary care will be
provided. Data will be anonymised before publication. The
results will be presented to interested individuals, community-
dwellings who have explicitly asked for insight into the outcomes,
clinicians, hospitals, private health institutions, and patient
associations. Moreover, dissemination will include the study’s
submission to peer-reviewed journals, and results will be
presented at relevant national and international congresses
or symposia.
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Background: As China’s population ages, intellectual sports have become a key 
leisure activity with a significant impact on the subjective wellbeing of middle-
aged and older adult individuals. These activities promote social engagement, 
counteract the “empty nest” phenomenon, and offer a pathway to successful 
aging.

Methods: This study utilized mixed cross-sectional data from the China Health 
and Retirement Longitudinal Study (CHARLS), encompassing 36,934 adults aged 
45 and above. The relationship between intellectual sports, such as mahjong and 
bridge, and subjective wellbeing was analyzed using ordinal logistic regression 
modeling.

Results: Participation in mahjong and bridge was positively associated with 
subjective wellbeing, a finding that remained consistent across multiple 
regression tests. Social interaction and cognitive ability emerged as critical 
mediators, enhancing wellbeing through increased social engagement and 
cognitive stimulation. Retirement status moderated this relationship, with retired 
individuals showing a stronger propensity to engage in these activities, thereby 
boosting their wellbeing. It is noteworthy that this positive impact was more 
pronounced among women and rural and eastern participants.

Conclusion: This study elucidates the mechanisms through which mahjong 
and bridge influence the subjective wellbeing of middle-aged and older adult 
Chinese individuals. The findings offer valuable insights for policymakers, 
suggesting that promoting diverse cultural and sports activities within older 
adult communities could foster socialization, prevent cognitive decline, and 
ultimately enhance wellbeing.

KEYWORDS

intellectual sports, subjective wellbeing, social interaction, cognitive ability, healthy 
aging
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1 Introduction

According to the World Health Organization (WHO), the global 
population of individuals over 60 is rapidly increasing, projected to 
double to 2.1 billion by 2025 (1). In China, the world’s most populous 
developing country, the aging population is expanding even more 
quickly, with those aged 60 and over expected to comprise 28% of the 
population by 2040 (2). This accelerated demographic shift will place 
increasing demands on healthcare resources, potentially 
compromising the quality of life for older adults and exacerbating 
challenges within the public healthcare system. Given these 
demographic changes, the wellbeing of middle-aged and older adults 
warrants close examination. The “Opinions of the Central Committee 
of the Communist Party of China and the State Council on 
Strengthening the Work of the Elderly in the New Era” emphasize the 
need to enhance the sense of fulfillment, happiness, and security 
among the older adult (3). Subjective wellbeing has thus become a 
crucial indicator of quality of life, alongside economic and social 
progress (4–6). As China’s population ages, the pursuit of wellbeing 
has entered a new phase, reflecting more comprehensive and elevated 
standards of living. Enhancing the wellbeing of the middle-aged and 
older adult has become a key concern in China’s modernization and 
development efforts. The 14th Five-Year Plan for the Development of 
the National Aging Career and Pension Service System explicitly 
encourages the development of sports and fitness programs tailored 
to older adults, including platforms for related competitions and 
demonstrations, in line with the concept of active aging (7). One such 
initiative is “mind sports,” a term popularized by the International 
Federation of Mind Sports in 2005 to describe intellectual games 
aimed at developing cognitive abilities. In China, intellectual sports 
like mahjong, bridge, and chess have been integrated into community 
life and are particularly popular among middle-aged and older adult 
individuals. Studies indicate that these activities not only reduce the 
risk of dementia (8) and alleviate anxiety (9, 10) but also promote 
social interaction (11), enrich leisure time (12), support active aging 
(13), and potentially enhance subjective wellbeing. Numerous studies 
have explored the impact of physical exercise on the wellbeing of the 
older adult, such as fitness qigong (2), air volleyball (14), and walking 
(15), all of which have been shown to significantly improve subjective 
wellbeing. However, the role of intellectual sports in enhancing 
wellbeing remains underexplored, particularly in comparison to these 
physical activities. Chinese society, with its rich history and cultural 
heritage, has long embraced traditional intellectual games such as 
mahjong and card games. These activities, with their diverse regional 
rules and standards, have become integral to the leisure lives of many, 
especially among the middle-aged and older adult. While mahjong, 
bridge, and other intellectual sports are popular in China and other 
developing countries, there is a lack of clear research on their impact 
on subjective wellbeing. Few studies have examined intellectual 
exercise as a core factor influencing the wellbeing of older adults, and 
the potential mechanisms at play remain underexplored. This study, 
utilizing data from the China Health and Retirement Longitudinal 
Study (CHARLS), aims to address this gap by using ordered logistic 
regression to investigate the relationship between intellectual sports, 
such as mahjong and bridge, and the subjective wellbeing of middle-
aged and older adult people. The study also seeks to analyze the 
possible mechanisms involved. The main contributions of this study 
are threefold. First, while intellectual sports like Sudoku, solitaire, and 

checkers have been shown to affect health and wellbeing in developed 
countries, there is a scarcity of large-scale surveys extending these 
findings to other regions. This research, focused on China, the world’s 
largest developing country, synthesizes data from several significant 
surveys to explore whether these activities influence wellbeing, 
thereby providing essential evidence and practical solutions for older 
adult service centers, nursing care institutions, and gerontological 
education centers in China. Second, the study delves into the 
mechanisms and regulatory factors underlying the relationship 
between intellectual sports and wellbeing, utilizing a variety of tests to 
ensure robust results. It also considers the heterogeneity of subjective 
wellbeing among middle-aged and older adult individuals, accounting 
for factors such as gender culture and the urban–rural divide, to offer 
more contextually relevant insights. Finally, as China faces the 
challenges of an aging society, issues such as lack of childcare, low 
social participation, and spiritual emptiness may exacerbate the 
difficulties associated with “empty-nest” syndrome, affecting both the 
physical and mental health of older adults (16). By exploring the 
impact of intellectual sports on subjective wellbeing, this study not 
only promotes social participation and a sense of happiness in old age 
but also provides targeted policy recommendations to address the 
multifaceted needs of China’s aging population.

2 Literature review

2.1 Explanation of the connotation of 
subjective wellbeing

China’s economic development and technological reforms have 
significantly improved living conditions, shifting the public’s pursuit 
of subjective wellbeing from mere survival to higher-quality goals 
focused on enjoyment and development. Subjective wellbeing, a key 
indicator of mental health and quality of life, has long been a topic of 
scholarly interest in Chinese society. Historically, Confucianism and 
Taoism have shaped perspectives on wellbeing, with Confucian 
thought emphasizing the transformation of sorrow into joy and 
Taoism advocating concern for collective happiness (17). These 
philosophical traditions reflect a deep-rooted aspiration for a better 
life. As society progresses, the desire for happiness has intensified, 
drawing the attention of numerous scholars across disciplines. 
Subjective wellbeing is now explored from various perspectives. 
Psychologists commonly define it as the balance of positive and 
negative emotions, where greater positive emotions lead to higher 
happiness (18). Sociologists, however, view subjective wellbeing from 
a developmental perspective, encompassing both the pleasure 
individuals derive from life and the sense of value achieved through 
self-actualization (19). It represents an individual’s overall assessment 
of their environment and societal functioning, reflecting life 
satisfaction and value attribution (20). In 1974, economist Richard 
Easterlin introduced the “Easterlin Paradox,” prompting economists 
to re-evaluate the pursuit of happiness (21). Some scholars, from the 
perspectives of happiness economics and hedonism, assess subjective 
wellbeing through subjective evaluations and positive emotional 
responses to consumption activities (22). Today, self-assessed 
subjective wellbeing is commonly used in sociological and economic 
research as a proxy for evaluating happiness (23). Theoretical 
frameworks provide rich analytical tools for studying subjective 
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wellbeing. Self-discrepancy theory (24) suggests that cognitive biases 
between one’s real, ideal, and perceived selves influence emotional 
experiences, with positive emotions enhancing psychological 
functioning and wellbeing (25). Goal content theory further 
emphasizes that subjective wellbeing is closely tied to intrinsic needs 
and internal drives, with happiness increasing when these needs are 
met or goals are achieved (26, 27).

In summary, subjective wellbeing can be  measured through 
multidimensional or unidimensional approaches, with various 
disciplines exploring its core connotations, measurement methods, 
and constituent dimensions. Life satisfaction, a cognitive dimension 
of wellbeing (28), is a subjective evaluation of an individual’s quality 
of life based on personal standards (29) and is commonly used to 
measure subjective wellbeing (30, 31). Due to differences in living 
environments, life experiences, and self-worth, individuals lack a 
unified standard for evaluating subjective wellbeing, which can 
fluctuate with subjective and objective influences. Building on 
previous studies (32), this research focuses on life satisfaction as the 
primary variable to comprehensively analyze trends in subjective 
wellbeing among middle-aged and older adult individuals, providing 
robust support for empirical research.

2.2 Mahjong/bridge intellectual sports and 
subjective wellbeing

The World Mind Games, initiated by the International Mind 
Sports Alliance (IMSA), integrates board and card games like 
Mahjong, Bridge, and Chess into an international sporting event, 
highlighting their social value through diversity, innovation, and 
popularization. Mahjong and other intellectual sports are particularly 
popular among the older adult in China, serving as a social and 
entertaining activity that requires hand-eye coordination, mental 
agility, and interaction (33). Research shows that middle-aged and 
older adult individuals who regularly engage in social activities like 
visiting friends, playing mahjong, or participating in sports clubs can 
effectively alleviate depressive symptoms (34). Longitudinal studies 
indicate that loneliness increases with age, but regular participation in 
leisure activities, such as mahjong or card games, helps maintain social 
connections, reducing loneliness and enhancing wellbeing (35). 
Psychosocial adaptation during aging is crucial for promoting healthy 
aging. Persistence theory (36) and continuity theory (37) suggest that 
older adults achieve greater satisfaction by maintaining continuity 
with their younger selves. Engaging in enjoyable and meaningful 
activities, such as square dancing, mahjong, or chess, fosters positive 
social adaptation and better integration into social groups (38). 
Activity theory further emphasizes the link between activity and 
wellbeing (39). Older adults who maintain active social participation 
and positive social relationships tend to experience better health and 
wellbeing in later life (40). As middle-aged and older adult individuals 
transition from occupational to leisure roles, activities like playing 
mahjong or cards become essential for spending time, relieving stress, 
and fostering interests, hobbies, and skills, thereby enriching their 
spiritual lives. Based on this, the following hypotheses are proposed:

Hypothesis H1: Participation in mahjong/bridge intellectual sports 
significantly contributes to the subjective wellbeing of middle-
aged and older adult people.

2.3 Mechanisms related to the effect of 
mahjong/bridge intellectual sports on 
subjective wellbeing of middle-aged and 
older adult people

Mahjong and bridge, as intellectual sports, possess both social and 
recreational attributes that significantly impact the subjective 
wellbeing of middle-aged and older adult individuals. Participation in 
these activities not only enhances social interactions and cognitive 
abilities but also serves as a key mechanism influencing wellbeing. 
Social interaction, in particular, plays a crucial role. Defined as 
interactions between individuals or groups under certain conditions 
(41), social interaction is essential for emotional and social wellbeing. 
Harvard University researchers found that, regardless of age, playing 
mahjong fosters emotional connections, expands social networks, and 
stimulates the release of oxytocin and endorphins, promoting health 
and comfort (42). Social interaction theory and social exchange 
theory suggest that individuals exist within a network of social 
relationships, where social interaction involves exchanging rewards 
and punishments (43, 44). In the context of Chinese society, the 
motivation for middle-aged and older adult people to participate in 
intellectual sports like mahjong or bridge may stem less from a desire 
for social engagement and more from the pursuit of material gain 
through winning, which in turn shapes social relationships. Moreover, 
the benefits of social interaction on subjective wellbeing are 
increasingly evident. Leisure activities with friends are recognized as 
important social resources (45), and the trust, mutual support, and 
respect that emerge from deep emotional bonds can enhance the 
wellbeing of older adults (46). Studies have also found that older 
individuals with close social networks report higher happiness scores 
(47). Improved interpersonal skills and relationships lead to greater 
social capital, embedding individuals within a social network that 
fosters a stronger sense of identity and value (48). Cognitive ability 
may also serve as a key mechanism (49). Engaging in intellectually 
demanding activities like playing mahjong or cards requires 
coordination of various cognitive abilities, including attention, 
observation, memory, language, and communication (50). Numerous 
studies have shown that intellectual sports such as mahjong and 
bridge enhance cognitive performance in middle-aged and older 
adults (51–53). Frequent participation in these games not only 
involves upper extremity physical activity but also provides rich 
emotional and environmental stimuli, which may increase cerebral 
blood flow, stimulate the central nervous system, improve brain 
metabolism, and promote adaptive changes in brain structure and 
function (34, 54, 55). However, evidence linking social activities to 
cognitive functioning remains limited, as highlighted by a randomized 
controlled trial (56). Theoretically, social activities like mahjong may 
stimulate cognitive reserve, potentially supporting cognitive outcomes 
and promoting healthy aging in middle-aged and older adults (57, 58). 
This protective effect against cognitive decline (59) is significant, as 
cognitive deterioration can impair quality of life and limit 
independence (60). A longitudinal study in the UK found a link 
between cognitive performance and positive wellbeing in older adults, 
with exercise mitigating the adverse effects of lower wellbeing on 
cognitive function (61). Older adults with higher cognitive abilities 
exhibit greater emotional resilience, showing smaller decreases in 
positive emotions and smaller increases in negative emotions when 
exposed to stressors (62). Therefore, it is hypothesized that 
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participation in intellectual sports like mahjong or card games can 
protect cognitive abilities in middle-aged and older adults, leading to 
higher levels of wellbeing. Based on this, the following hypothesis 
is proposed:

Hypothesis H2: Participation in mahjong/bridge intellectual sports 
can enhance subjective wellbeing by promoting social interaction 
among middle-aged and older adult people.

Hypothesis H3: Participation in mahjong/bridge intellectual sports 
can enhance subjective wellbeing by improving the cognitive 
ability of middle-aged and older adult people.

2.4 Moderating effects of retirement

In addition to exploring the mechanisms described, it is crucial to 
examine the potential moderating effects of retirement among middle-
aged and older adults. Retirement marks a significant transition, 
influencing work status, social networks, income, and lifestyle (63). 
Retirement systems differ between China, which primarily enforces 
mandatory retirement, and the West, where voluntary or flexible 
retirement is more common. This distinction affects how middle-aged 
and older adult individuals utilize their free time and experience aging 
(64). Grossman’s study suggests that lower income post-retirement 
encourages a shift from health behaviors to social activities, such as 
playing mahjong and poker (65). With increased free time and a 
slower pace of life, retirees may seek leisure activities like dancing, 
playing cards, chess, or attending senior centers to enrich their lives 
and enhance life satisfaction (66). However, as the global retirement 
age rises, the opportunity for such leisure activities may diminish, 
potentially reducing subjective wellbeing. A study in Spain using a 
dynamic rational expectations model found that delaying retirement 
by 2 years increases labor supply and reduces pension costs but results 
in significant welfare losses (67). Based on this, the following 
hypothesis is proposed:

Hypothesis H4: Retirement plays a moderating role in the effect of 
participation in mahjong/bridge intellectual sports on subjective 
wellbeing of middle-aged and older adults.

Through the theoretical analysis and hypothesis derivation above, 
the theoretical model of participation in mahjong/bridge intellectual 
sports and subjective wellbeing of middle-aged and older adult people 
was constructed to quantitatively assess and analyze the causal 
relationship and mechanism of action. See Figure 1.

3 Materials and methods

3.1 Data sources

The data for this study were primarily sourced from the China 
Health and Retirement Longitudinal Study (CHARLS), which aims to 
provide high-quality microdata representing households and 
individuals aged 45 and above in China. The CHARLS surveys, 
conducted in 2011, 2013, 2015, and 2018, focus on issues related to 
population aging, including health, work, and retirement. The surveys 
cover 150 county-level units, 450 village-level units, and approximately 
17,000 individuals across 10,000 households, ensuring good national 
representation. Because the 2020 data collection coincided with the 
peak of the epidemic, the survey methodology was replaced by partial 
telephone interviews for face-to-face interviews, resulting in a 
significant decline in respondent participation, and the impact of the 
epidemic itself on health behaviors and psychological status may have 
obscured trend analysis, this study used data from the four-period 
CHARLS mixed cross-section survey, and the 2020 data were 
subjected to a robustness test, with data retained only for people aged 
45 years and older Middle-aged and older adult survey sample. After 
excluding cases with missing values and outliers, we obtained 36,934 
valid samples: 8,196 from 2011, 9,555 from 2013, 10,123 from 2015, 
9,060 from 2018, 12,002 from 2020.

3.2 Variable selection

3.2.1 Dependent variable
The dependent variable is subjective wellbeing. Life satisfaction 

is a stable measure of people’s long-term wellbeing based on the 
sum of individual respondents’ multidimensional evaluations of life 
(68). Therefore, the life satisfaction index in the CHARLS 

FIGURE 1

Theoretical framework.

43

https://doi.org/10.3389/fpubh.2025.1552180
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Xia et al.� 10.3389/fpubh.2025.1552180

Frontiers in Public Health 05 frontiersin.org

questionnaire was used to measure subjective wellbeing, with the 
question “In general, are you satisfied with your life?.” The question 
was “In general, are you satisfied with your life?,” and the answers, 
“not at all satisfied, not too satisfied, relatively satisfied, very 
satisfied, extremely satisfied,” were assigned values from 1 to 5, 
meaning that the higher the value, the higher the subjective 
happiness of the middle-aged and older adult.

3.2.2 Independent variable
The independent variable is mahjong/bridge intellectual sports, 

etc. The CHARLS questionnaire question is “Have you done any of the 
following activities in the past month - playing mahjong, chess, cards, 
etc.,” and the answer yes is assigned a value of 1, and no is assigned a 
value of 0, making it a dichotomous variable.

3.2.3 Mediating variables
The mediator variables were social interaction and cognitive 

functioning. Social interaction was measured using the CHARLS 
questionnaire item, “Have you done any of the following activities in 
the past month—visiting, socializing with friends?” This was coded as 
a dichotomous variable (yes = 1, no = 0). Cognitive ability, following 
Lei’s framework (69), included memory and mental condition. 
Memory was assessed through immediate and delayed recall, ranging 
from 0 to 10. Mental status comprised time orientation, calculation 
ability, and graph recognition and drawing, with a total score of 11. 
The combined cognitive ability score (0–21) was used, with higher 
values indicating better cognitive function in middle-aged and older 
adult individuals.

3.2.4 Moderator variables
The moderating variable is the retirement status of middle-aged 

and older adults. The CHARLS questionnaire is titled “Have you taken 
retirement (including early retirement) or retired internally?” 

Respondents answered yes with a value of 1, otherwise with a value of 
0, a dichotomous variable.

3.2.5 Control variables
Control variables included the basic characteristics of the middle-

aged and older adults: gender (female = 0, male = 1); age (year of 
residence minus year of birth); household registration (rural = 0, 
urban = 1); marital status (not in marriage = 0, in marriage = 1); 
ethnicity (other ethnicity = 0, Han = 1); health status (very 
unhealthy = 1, relatively unhealthy = 2, average = 3, relatively 
healthy = 4, very healthy = 5); smoking (no = 0, yes = 1); alcohol 
consumption (no = 0, yes = 1); and region (West = 0, Central = 2, 
East = 3). Refer to Table 1.

3.3 Research methods

Based on the research hypotheses, data processing and statistical 
analysis were conducted using STATA 17.0. Given that the explanatory 
variable, subjective wellbeing, is an ordered categorical variable, an 
Ologit regression analysis (ordered logistic Steele model) was 
employed to better capture the dominant impact effect. The 
benchmark model was specified as follows:

	 SWB MS Controli t i t i t, , ,= + + ∑ +−β β β δ0 1 2 5 	 (1)

In equation 1, Where i stands for sample individual i, t stands for 
time, SWB stands for individual subjective wellbeing, MS stands for 
mahjong/bridge intellectual sports, Control stands for a series of 
related control variables such as gender, household registration, etc., 

TABLE 1  Descriptive statistics for each variable.

Variables Full sample  
(N = 36,934)

Participation in mahjong/
bridge mind games (N = 7,625)

No mahjong/bridge mind 
games (N = 29,309)

Mean SD Mean SD Mean SD

Mahjong/bridge intellectual 

sports

0.206 0.405 1 0 0 0

SWB 3.220 0.589 3.334 0.496 3.190 0.607

Social interaction 0.369 0.482 0.570 0.495 0.316 0.464

Cognitive ability 12.354 3.327 13.274 2.865 12.114 3.396

Retirement 0.151 0.358 0.198 0.399 0.138 0.345

Gender 0.519 0.500 0.604 0.488 0.496 0.499

Age 59.294 8.820 58.617 8.536 59.469 8.884

Marital status 0.903 0.296 0.921 0.269 0.898 0.302

Household registration 0.761 0.426 0.690 0.462 0.779 0.414

Ethnicity 0.934 0.249 0.961 0.191 0.926 0.261

Health status 3.097 0.930 3.166 0.882 3.079 0.940

Smoking 0.447 0.497 0.551 0.497 0.420 0.493

Alcohol consumption 0.480 0.500 0.556 0.496 0.459 0.498

Region 2.031 0.815 2.050 0.769 2.026 0.826
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β1 to β5 are the regression coefficients of each variable, and δ is the 
residual term. If based on the assumptions made in this study, β1 is 
significantly positive or negative.

In order to test the two important mechanisms of action of social 
interaction and cognitive ability, the stepwise regression method 
proposed by Baron and Kenny (70) was borrowed to initially test 
whether there is a mediating effect in the above research hypotheses. 
The setup model is as follows:

	 SWB MS Controli i x i i= + + +α α α δ0 1 	 (2)

	 Mediation MS Controli i x i i= + + +β β β δ0 1 	 (3)

	 SWB MS Mediation Controli i i x i i= + + + +γ γ γ γ δ0 1 2 	 (4)

In Equation 1, the model MS variable is intellectual sports, 
including playing mahjong, cards, chess, etc., SWBi is the probability 
of sports participation, Controli is the relevant control variable, and 
α1 is the parameter to be  estimated. Equations 2, 3 variable 
interpretation is the same as Equation 1, and Mediationi is the 
mediating variable social interaction, cognitive ability (Equation 4). 
The regression model is used to test whether the core independent 
variables have a significant effect on the dependent variable, and if it 
is significant, the core independent variables are further estimated 
whether the core independent variables have a significant effect on 
each of the mediating variables, and finally the core independent 
variables and the mediating variables are jointly estimated in the 
regression, and if the mediation mechanism is established, it is 
necessary to satisfy the existence of significance at the same time of 
α1, β1, and γ2. When γ1 is not significant then it is a full mediating 
effect, on the contrary, if γ1 is significant and γ1 < α1, then it is a partial 
mediating effect. However, there are some problems that cannot 
be  ignored; the method does not fully focus on the share of the 
mediating effect in the total effect, its efficacy is low, and the 
estimation of the effect may be biased. In order to more accurately 
express the role played by the mediating variables, Sobel test was used 
to test the reliability of the results obtained from the mediating 
effects, and the KHB decomposition method developed by Karlson 
et al. (71) was also used to analyze the significance and percentage of 
the model’s direct effects, indirect effects and total effects.

In order to test whether there is a moderating effect of retirement, 
model (1) was established with subjective wellbeing as the dependent 
variable, intellectual sports such as mahjong/bridge as the independent 
variable, and retirement as the moderating variable to verify whether 
the main effect hypothesis is valid. The hierarchical regression model 
is as follows:

	
SWB MS X Xi i j j k k i1 0= +∑ +∑ ∑ +α α α α δ

	
(5)

In Equation 5, SWB is subjective wellbeing, MS is mahjong/bridge 
intellectual sports, Xj is retirement moderating variable, Xk is series of 
control variables such as gender, household registration, etc., and δ is 

random interference term. On this basis, the interaction term between 
intellectual sports such as mahjong/bridge and retirement is 
constructed, and model (2) is established to verify whether the 
moderating effect of retirement is valid. The hierarchical regression 
model is as follows:

	
SWB MS X X X Xi i j j k k i i j j i2 0= +∑ +∑ +∑ +∑ ∑ +α α α α α α δ

	
(6)

In Equation 6, SWB2 represents the dependent variable subjective 
wellbeing, MSi is the independent variable mahjong/bridge and other 
intellectual sports, Xj is the retirement moderator variable, Xk is a 
series of control variables such as gender, household registration, etc., 
∑ αi MSi ∑ αj Xj refers to the interaction term of the independent and 
moderator variables, and δ is a random disturbance term.

4 Empirical results

4.1 Main characteristics of the survey 
sample

To better understand the variability in the baseline survey of 
middle-aged and older adults over recent years, we categorized the 
dependent, independent, mediating, moderating, and control variables 
by year. Table 2 shows that subjective wellbeing is highest in terms of 
comparative satisfaction (66.53%), with stability observed between 
comparative satisfaction and extreme satisfaction from 2011 to 2018. 
Intellectual sports participation, such as mahjong or bridge, remains 
low, with 79.36% of participants not engaging and no significant trend 
over time. Social interaction is reported by 36.87% of the older adult, 
peaking in 2013 at 40.66%, then declining annually. Cognitive ability, 
measured as a continuous variable, averaged 12.354 across the sample, 
indicating a relatively low level. For moderating variables, 84.90% of 
older adults are retired or retired early, with a gradual decline in the 
proportion of non-retirees from 2011 to 2018. We also observed that 
there were a large number of missing values for alcohol consumption 
in the 2020 data, so they were not included in the study. The 
distribution of each variable among middle-aged and older adults 
showed overall stratified differences due to the 2020 epidemic.

4.2 Baseline regression results

Table 3 presents the benchmark regression results. In model (1), 
participation in mahjong/bridge intellectual sports positively predicts 
the subjective wellbeing of middle-aged and older adult individuals, 
with a significant regression coefficient of 0.452 (p < 0.01) and an odds 
ratio (OR) of 1.571. This indicates a 57.1% higher probability of 
enhanced wellbeing for participants compared to non-participants. 
Model (2), which includes control variables, shows that the predictive 
effect remains significant (β = 0.523, p < 0.01) with an OR of 1.686, 
suggesting a 68.6% higher probability of improved wellbeing. The 
model’s explanatory power increased, with R2 rising from 0.004 to 
0.075. Control variable coefficients indicate higher wellbeing among 
males, older adults, married individuals, urban residents, those in 
good health, non-smokers, non-drinkers, and residents of the eastern 
region, while ethnicity showed no significance. Models (3) to (6), 
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TABLE 2  Statistics on the main characteristics of middle-aged and older adult people.

Categories Master Sample 2011 2013 2015 2018 2020

Totally 36,934 (100%) 8,196 (22.19%) 9,555 (25.87%) 10,123 (27.41%) 9,060 (24.53%) 12,002 (100%)

SWB Not at all satisfied 285 (0.77%) 71 (0.87%) 80 (0.84%) 56 (0.55%) 78 (0.86%) 225 (1.87%)

Not too satisfied 1,920 (5.2%) 625 (7.63%) 552 (5.78%) 388 (3.83%) 355 (3.92%) 808 (6.73%)

Relatively satisfied 24,572 (66.53%) 5,893 (71.9%) 6,872 (71.92%) 5,909 (58.37%) 5,898 (65.10%) 6,937 (57.79%)

Very satisfied 9,696 (26.25%) 1,563 (19.07%) 1,977 (20.69%) 3,580 (35.37%) 2,576 (28.43%) 3,475 (28.95%)

Extremely satisfied 461 (1.25%) 44 (0.54%) 74 (0.77%) 190 (1.88%) 153 (1.69%) 558 (4.65%)

Mahjong/Bridge Intellectual Sports No 29,309 6,639 7,403 7,928 7,339 9,996

(79.36%) (81%) (77.48%) (78.32%) (81%) (83.28%)

Yes 7,625 1,557 2,152 2,195 1,721 2,007

(20.64%) (19%) (22.52%) (21.68%) (19%) (16.72%)

Gender Female 17,764 (48.1%%) 4,050 (49.41%) 4,702 (49.21%) 4,837 (47.78%) 4,175 (46.08%) 5,803 (48.35%)

Male 19,170 (51.90%) 4,853 (50.79%) 3,432 (47.03%) 5,286 (52.22%) 4,885 (53.92%) 6,200 (51.65%)

Age Continuous variable

Marital status Not in marriage 3,589 (9.72%) 738 (9%) 878 (9.19%) 1,019 (10.07%) 954 (10.53%) 1,415 (11.79%)

Marriage 33,345 (90.28%) 7,458 (91%) 8,677 (90.81%) 9,104 (85.93%) 8,106 (89.47%) 10,588 (88.21%)

Household registration Rural 8,814 (23.86%) 1,765 (21.53%) 2,188 (22.90%) 2,329 (23.01%) 2,532 (27.95%) 5,103 (42.51%)

Urban 28,120 (76.14%) 6,431 (78.47%) 7,367 (77.10%) 7,794 (76.99%) 6,528 (72.05%) 6,900 (57.49%)

Ethnicity Other ethnicity 2,456 (6.65%) 572 (6.98%) 629 (6.58%) 648 (6.40%) 607 (6.70%) 732 (6.10%)

Han 34,478 (93.35%) 7,624 (93.02%) 8,926 (93.42%) 9,475 (93.60%) 8,453 (93.30%) 11,271 (93.90%)

Health status Very unhealthy 1,396 (3.78%) 261 (3.18%) 368 (3.85%) 361 (3.57%) 406 (4.48%) 690 (5.75%)

Relatively unhealthy 6,416 (17.37%) 1,627 (19.85%) 1,608 (16.83%) 1,600 (15.81%) 1,581 (17.45%) 1,960 (16.33%)

Average 20,063 (54.32%) 4,300 (52.46%) 5,326 (55.74%) 5,641 (55.72%) 47.96 (52.94%) 6,331 (52.75%)

Relatively healthy 5,325 (14.42%) 1,493 (18.22%) 1,386 (14.51%) 1,257 (12.42%) 1,189 (13.12%) 1,547 (12.89%)

Very healthy 3,734 (10.11%) 515 (6.28%) 867 (9.07%) 1,264 (12.49%) 1,088 (12.01%) 1,475 (12.29%)

Smoking No 20,416 (55.28%) 4,810 (58.69%) 5,352 (56.01%) 5,437 (53.71%) 4,817 (53.17%) 6,597 (54.96%)

Yes 16,518 (44.72%) 3,386 (41.31%) 4,203 (43.99%) 4,686 (46.29%) 4,243 (46.83%) 5,406 (45.04%)

Alcohol consumption No 19,223 4,764 4,978 5,151 4,330

(52.05%) (58.13%) (52.10%) (50.88%) (47.79%)

Yes 17,711 3,432 4,577 4,972 4,730

(47.95%) (41.87%) (47.90%) (49.12%) (52.21%)

Region West 11,696 2,563 3,076 3,260 2,797 4,548

(Continued)
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covering sub-year samples from 2011 to 2018, confirm the consistent 
positive impact of mahjong/bridge on wellbeing over time, all 
significant at the 1% level. Models (7) and (8), which include 
mediating variables, reveal that social interaction and cognitive ability 
positively influence wellbeing, both significant at the 1% level. In 
model (9), the overall R2 increases to 0.096, further enhancing the 
model’s explanatory power while maintaining the significance of the 
findings. To enhance the clarity of the regression results for each 
variable, we visualized the data using the Coefplot command in Stata 
17.0. This approach effectively illustrates the advantages of the 
dependent variables and presents the estimated coefficients along with 
confidence intervals, facilitating significance assessment. Figure  2 
displays the standardized regression distributions, which align closely 
with the model’s estimation results.

4.3 Robustness testing

In order to ensure the heterogeneity and stability of the results 
of the test of the effect of intellectual sports such as mahjong/
bridge on the subjective wellbeing of middle-aged and older adult 
people, four ways will be taken to conduct the robustness test. (1) 
Supplementary empirical data. 2020 fifth-round survey data were 
collected at the beginning of the New Crown epidemic outbreak, 
which made middle-aged and older adult people unavoidably feel 
panicked and overwhelmed at the beginning of public health 
emergencies. Therefore, we  only subjected the 2020 data to 
robustness tests, and found that intellectual sports such as 
mahjong/bridge still had a significant effect on the subjective 
wellbeing of middle-aged and older adult people in model (1), 
suggesting that participation in intellectual sports such as home-
based mahjong/bridge could eliminate epidemic prevention 
anxiety to a certain extent during the quarantine period of the 
epidemic, thus enhancing subjective wellbeing. (2) Replacing the 
empirical model. A multiple linear regression model (OLS model) 
was established to test its robustness, and the results showed that 
the effect of intellectual sports such as mahjong/bridge on the 
subjective wellbeing of middle-aged and older adult people was 
significantly positive, which verified the reliability of the results. 
(3) Change the dependent variable. The regression analysis of the 
dependent variable subjective wellbeing, with “quite satisfied, very 
satisfied and extremely satisfied” classified as 1 and “not at all 
satisfied and not very satisfied” classified as 0, found that the 
coefficient of the impact effect was still significantly positive, 
confirming the robustness of the results (Table 4). (4) Propensity 
score matching. To address potential selection bias in the 
regression analysis of the effects of mahjong/bridge on the 
subjective wellbeing of middle-aged and older adult individuals, 
we employed Propensity Score Matching (PSM). Given that PSM 
requires dichotomous variables, we  calculated the average 
treatment effect using K-nearest neighbor matching (1:4), radius 
matching, and kernel matching, with subjective wellbeing as the 
dependent variable. The PSM results showed that the T-values for 
the average treatment effect (ATT) exceeded the critical value 
(Table 5). Additionally, PSM kernel density plots demonstrated a 
significant reduction in mean line distance post-matching, 
suggesting reduced selection bias and consistent results 
(Figures 3, 4).C
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TABLE 3  Regression results of mahjong/bridge intellectual sports on subjective wellbeing of middle-aged and older adult people.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Variables SWB SWB 2011 2013 2015 2018 SWB SWB SWB

Mahjong/bridge intellectual sports 0.452*** 0.523*** 0.615*** 0.626*** 0.422*** 0.493*** 0.473*** 0.444*** 0.405***

(0.0259) (0.0273) (0.0619) (0.0550) (0.0497) (0.0562) (0.0278) (0.0276) (0.0282)

Gender 0.129*** 0.213*** 0.140** 0.193*** 0.104 0.144*** −0.00893 0.00423

(0.0344) (0.0724) (0.0705) (0.0656) (0.0706) (0.0344) (0.0348) (0.0349)

Age 0.0368*** 0.0376*** 0.0364*** 0.0231*** 0.0413*** 0.0377*** 0.0525*** 0.0530***

(0.00135) (0.00308) (0.00283) (0.00243) (0.00277) (0.00136) (0.00144) (0.00144)

Marital status 0.337*** 0.346*** 0.240*** 0.344*** 0.383*** 0.348*** 0.270*** 0.280***

(0.0400) (0.0910) (0.0839) (0.0729) (0.0776) (0.0400) (0.0402) (0.0402)

Household registration 0.249*** 0.172*** 0.150*** 0.274*** 0.398*** 0.257*** 0.549*** 0.552***

(0.0265) (0.0602) (0.0552) (0.0493) (0.0511) (0.0265) (0.0280) (0.0280)

Ethnicity −0.0158 0.112 −0.0713 0.0659 −0.179** −0.00683 −0.0131 −0.00606

(0.0462) (0.0995) (0.0956) (0.0868) (0.0909) (0.0462) (0.0463) (0.0464)

Health status 0.786*** 0.770*** 0.811*** 0.792*** 0.755*** 0.784*** 0.777*** 0.776***

(0.0129) (0.0300) (0.0270) (0.0238) (0.0250) (0.0129) (0.0130) (0.0131)

Smoking −0.144*** −0.243*** −0.119* −0.148** −0.192*** −0.145*** −0.102*** −0.104***

(0.0326) (0.0691) (0.0669) (0.0619) (0.0667) (0.0326) (0.0329) (0.0329)

Alcohol consumption −0.0822*** −0.0369 −0.191*** −0.124** −0.0970* −0.0916*** −0.0902*** −0.0977***

(0.0264) (0.0596) (0.0548) (0.0483) (0.0524) (0.0264) (0.0266) (0.0266)

Region 0.0340** 0.00147 0.0406 0.0283 0.0721** 0.0304** −0.0221 −0.0243*

(0.0141) (0.0311) (0.0290) (0.0258) (0.0286) (0.0141) (0.0143) (0.0143)

Social interaction 0.217*** 0.173***

(0.0237) (0.0239)

Cognitive ability 0.138*** 0.137***

(0.00391) (0.00391)

Pseudo R2 0.004 0.075 0.067 0.077 0.075 0.078 0.076 0.095 0.096

Prob > chi2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Observations 36,934 36,934 8,196 9,555 10,123 9,060 36,934 36,934 36,934

The parentheses are standard errors, ***, **, and * indicate significance at 1, 5, and 10% levels, respectively.
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4.4 Mechanism of action analysis

4.4.1 Stepwise regression test
Following the mediation effect test procedure, we  conducted 

preliminary tests using stepwise regression to examine the mediation 
effects of social interaction and cognitive ability. The results indicate 
that both social interaction and cognitive ability significantly and 
positively influence the subjective wellbeing of middle-aged and older 
adult individuals, with significance at the 1% level. Notably, the main 
effect coefficients in models (3) and (5) are lower than in model (1), 
suggesting the presence of an indirect effect mediated by social 
interaction and cognitive ability. (See Table 6).

4.4.2 Tests for mediating effects
Building on the initial stepwise regression analysis, we further 

investigated the mechanisms of social interaction and cognitive ability 
using KHB decomposition, Sobel test, and Bootstrap methods. The 
results, presented in Table 6, indicate that 10.33 and 18.98% of the 

effects of middle-aged and older adult participation in mahjong/
bridge intellectual sports on subjective wellbeing can be attributed to 
social interaction and cognitive ability, respectively, with both 
mediating effects being significant. The Sobel test results also support 
this, with Z-values greater than 1.96 and p-values below 0.01, 
confirming the significance of these mediating effects. Additionally, 
the Bootstrap method showed that the 95% confidence intervals for 
both direct and indirect effects did not include zero, further affirming 
that social interaction and cognitive ability partially mediate the 
relationship between mahjong/bridge intellectual sports and 
subjective wellbeing (See Table 7).

4.5 Moderating effects test

To assess the moderating effect of retirement on the relationship 
between mahjong and bridge intellectual sports and subjective 
wellbeing, interaction terms were constructed. Model (1) shows that 

TABLE 5  Results of propensity score matching.

Matching method Process group Control group ATT SE T-stat

Prematch 3.334 3.190 0.143 0.007 19.06***

After matching

  Nearest neighbor matching 3.334 3.204 0.129 0.008 16.20***

  Nuclear matching 3.334 3.194 0.139 0.006 20.47***

  Radius matching (0.01) 3.334 3.195 0.138 0.006 20.18***

The parentheses are standard errors, ***, **, and * indicate significance at 1, 5, and 10% levels, respectively.

FIGURE 2

Visual analysis of regression results.

TABLE 4  Robustness test results.

Variables (1) (2) (3)

2020 Replacement of empirical 
models

Changing the dependent 
variable

Mahjong/bridge intellectual sports 0.265*** 0.140*** 0.0617***

(0.0474) (0.00720) (0.00554)

Pseudo R2 0.039 0.122 0.094

Observations 12,002 36,934 36,934

The parentheses are standard errors, ***, **, and * indicate significance at 1, 5, and 10% levels, respectively.
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retirement positively predicts subjective wellbeing among middle-
aged and older adult individuals (β = 0.131, p < 0.01), indicating that 
retired individuals tend to experience higher subjective wellbeing. In 
Model (2), the interaction term between mahjong/bridge participation 
and retirement was significant (β = 0.202, p < 0.01), suggesting that 
retirement enhances the positive effect of mahjong/bridge intellectual 
sports on subjective wellbeing. Thus, retirement acts as a moderator 
in this relationship (See Table 8).

4.6 Heterogeneity analysis

There may be some differences in the effects of intellectual sports 
such as mahjong/bridge on the subjective wellbeing of middle-aged 
and older adult people with different characteristics, and this paper 
examines the heterogeneity of demographic characteristics of the 
middle-aged and older adult groups. The results showed that for 
different gender groups, intellectual sports such as mahjong/bridge 

FIGURE 3

Kernel density function plot before PSM matching.

FIGURE 4

Kernel density function plot after PSM matching.

TABLE 6  Stepwise regression test results for social interaction, cognitive ability.

Variables (1) (2) (3) (4) (5)

SWB Social interaction SWB Cognitive ability SWB

Mahjong/bridge 

intellectual sports
0.523*** 1.055*** 0.473*** 0.417*** 0.444***

(0.0273) (0.0269) (0.0278) (0.0225) (0.0276)

Social interaction 0.217***

(0.0237)

Cognitive ability 0.138***

(0.00391)

Pseudo R2 0.075 0.043 0.076 0.035 0.095

Observations 36,934 36,934 36,934 36,934 36,934

The parentheses are standard errors, ***, **, and * indicate significance at 1, 5, and 10% levels, respectively.
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had a significant positive effect on subjective wellbeing for both 
females and males. Therefore, the difference in coefficients between 
groups was tested by the method of seemingly uncorrelated model 
(SUEST), and the p-value of the coefficient of difference between 
groups was less than 0.05, which indicates that intellectual sports 
such as mahjong/bridge have a significantly higher effect on 
subjective wellbeing in females than in males. In terms of domicile, 
intellectual sports such as mahjong/bridge had a significant positive 

effect on the subjective wellbeing of both rural and urban middle-
aged and older adult people. The coefficient of difference between 
groups in the seemingly unrelated model was significant (p < 0.01), 
indicating that intellectual sports such as mahjong/bridge have a 
greater effect on the subjective wellbeing of rural middle-aged and 
older adult people. See Table  9. According to the World Health 
Organization’s criteria for classifying the age of the older adult, 
45–59 years old is the low old age, 60–74 years old is the middle old 

TABLE 7  Mediating effects of social interaction and cognitive ability.

Social interaction Cognitive ability

Coefficient Lower limit Upper limit Coefficient Lower limit Upper limit

Total effect 0.527*** 0.474 0.581 0.547*** 0.493 0.601

Direct effect 0.473*** 0.418 0.527 0.443*** 0.389 0.498

Indirect effect 0.054*** 0.042 0.066 0.103*** 0.092 0.115

Percentage of 

contribution

10.33% 18.98%

Sobel test

Sobel 0.016*** 0.027***

Goodman-1 (Aroian) 0.016*** 0.027***

Goodman-2 0.016*** 0.027***

Z 10.44 17.32

Bootstrap Results – 1000reps

Indirect effect (95% CI) [0.013, 0.019] [0.024, 0.029]

Direct effect (95% CI) [0.110, 0.135] [0.100, 0.125]

p-value 0.000*** 0.000***

The parentheses are standard errors, ***, **, and * indicate significance at 1, 5, and 10% levels, respectively.

TABLE 8  Results of the moderating effect of retirement.

Variables (1) (2)

SWB SWB

Mahjong/bridge intellectual sports 0.521*** 0.483***

(0.0273) (0.0302)

Retirement 0.131*** 0.0741*

(0.0403) (0.0447)

Mahjong/bridge intellectual sports × Retirement 0.202***

(0.0687)

Pseudo R2 0.075 0.075

Observations 36,934 36,934

The parentheses are standard errors, ***, **, and * indicate significance at 1, 5, and 10% levels, respectively.

TABLE 9  Heterogeneity test regression results for gender and household registration.

Variables (1) (2) (3) (4)

Female Male Rural Urban

Mahjong/bridge intellectual sports 0.589*** 0.479*** 0.703*** 0.473***

(0.0417) (0.0363) (0.0546) (0.0318)

Pseudo R2 0.073 0.076 0.092 0.072

Observations p 17,764
19,170 

0.024
8,814

28,120 

0.000

The parentheses are standard errors, ***, **, and * indicate significance at 1, 5, and 10% levels, respectively.
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age, and 75 years old and above is the high old age (72), which was 
used as a categorical variable for the regression. The results show that 
intellectual sports such as mahjong/bridge have a significant positive 
effect on the subjective wellbeing of middle-aged and older adult 
people in different age groups, and the coefficient of variation 
between groups has a p-value greater than 0.05, so there is no 
significant between-group difference in this effect. According to the 
geographic division of China, the regression of regional samples was 
conducted separately, and it was found that mahjong/bridge and 
other intellectual sports had a significant positive effect on the 
subjective wellbeing of middle-aged and older adult people in 
different regions, but the effect was greater in the eastern region (p-
value of the regression coefficient test for the two–two subgroups was 
0.044, 0.790, 0.017, respectively). As far as marriage is concerned, the 
effect of intellectual sports such as mahjong/bridge on the subjective 
wellbeing of the older adult not in marriage is more obvious, and the 
coefficients of the core explanatory variables of the two groups of 
samples tweed are not significantly different (p = 0.253). See Table 10.

5 Discussion

Using data from the China Health and Elderly Tracking Mixed 
Cross-Sectional Survey, we  investigated the association between 
intellectual sports such as mahjong and bridge and subjective wellbeing 
among middle-aged and older adult populations. This study provides 
empirical insights for enhancing subjective wellbeing in these age 
groups, both within China and potentially in other regions. Our 
analysis also examines the underlying mechanisms linking these 
activities to wellbeing and evaluates how this relationship varies under 
different retirement scenarios, contributing to the existing body of 
research. Our results indicate that 66.53% of Chinese middle-aged and 
older adult individuals report a relatively high level of subjective 
wellbeing, aligning closely with the findings of Sun (73) and Zhao et al. 
(74). Compared to low-and middle-income countries like India and 
Viet Nam, China benefits from more developed eldercare 
infrastructure, public welfare and cultural programs, and social welfare 
subsidies (75, 76), which support a comfortable life in later years. 
However, disparities in happiness levels are observed when compared 
to European countries (77), likely influenced by regional cultural and 
economic factors. Among the control variables—gender, age, marital 
status, household registration, health status, smoking, alcohol 
consumption, and region—all showed significant effects on subjective 
wellbeing, except for ethnicity. This may be due to the substantial 

socio-economic advancements in ethnic minority regions in China, 
which have improved both material conditions and cultural life, 
contributing to a heightened sense of wellbeing. Notably, some ethnic 
minorities, such as the Uighurs and Hui, report higher happiness levels 
than the Han Chinese (78). These findings suggest that the 
development of a strong national community since China’s reform and 
opening up has played a critical role in fostering a sense of wellbeing.

We employed an ordered logistic (Ologit) regression model to 
assess the independent impact of mahjong and bridge on the 
subjective wellbeing of middle-aged and older adult individuals. Our 
analysis revealed that these intellectual sports significantly enhance 
subjective wellbeing, consistent with previous studies (79, 80). Given 
China’s accelerated aging and the increasing number of empty 
nesters, the financial burden on healthcare and public health services 
has grown (81). Promoting participation in leisure activities such as 
square dancing and mahjong can improve health outcomes and 
contribute to healthy aging (82). A cohort study of older adults in 
Japan found a significant association between leisure activities and 
lower mortality rates, with varying effects across different activities 
(83). In China, intellectual games like mahjong and poker are 
culturally significant and competitive. Middle-aged and older adult 
individuals often engage in these activities collectively, enjoying the 
mental stimulation and social interaction they provide, which 
significantly enhances their sense of wellbeing. The benefits of these 
games are multifaceted: physiologically, regular participation in 
group social activities like mahjong and bridge improves mental 
health, reduces depression risk, and counteracts age-related brain 
atrophy (84). Psychologically, these games involve complex rules that 
enhance hand-eye coordination and provide positive emotional 
experiences (79). Group intellectual sports such as mahjong, cards, 
and chess can effectively reduce loneliness, foster a positive self-
concept, and offer social support, thereby significantly enhancing 
subjective wellbeing (8).

As middle-aged and older adult individuals face declining 
physical functions, increased comorbidity risks, and diminishing 
social roles, they are prone to negative emotional experiences, 
which can weaken their subjective wellbeing. Engaging in 
intellectual sports like mahjong and bridge not only fills leisure 
time and enriches life but also provides mental exercise, promotes 
social interaction, and improves overall life satisfaction. However, 
it is important to note that prolonged engagement in these 
activities can lead to sedentary behavior, increasing the risk of 
chronic diseases. For instance, excessive time spent on mahjong 
has been linked to negative effects on cardiovascular and digestive 

TABLE 10  Regression results of heterogeneity tests for age, region and marriage.

Variables (5) (6) (7) (8) (9) (10) (11) (12)

Lower 
age

Middle old 
age

High old 
age

Western Central East Not in 
marriage

marriage

Mahjong/bridge 

intellectual sports

0.497*** 0.506*** 0.651*** 0.551*** 0.429*** 0.568*** 0.607*** 0.511***

(0.0366) (0.0432) (0.123) (0.0519) (0.0441) (0.0471) (0.0941) (0.0285)

Pseudo R2 0.070 0.070 0.061 0.064 0.077 0.079 0.091 0.073

Observations 19,804 15,011 2,119 11,696 12,384 12,854 3,589 33,345

p = 0.869, 0.182, 0.215 p = 0.044, 0.790, 0.017 p = 0.253

The parentheses are standard errors, ***, **, and * indicate significance at 1, 5, and 10% levels, respectively.
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systems (12). Therefore, middle-aged and older adult individuals 
should regulate their participation in these intellectual sports, 
maintain moderation, and adopt a healthy lifestyle to prevent 
addiction and associated health risks. This study validated the 
partial mediating role of social interaction and cognitive ability, 
confirming that participation in intellectual sports such as 
mahjong and bridge enhances subjective wellbeing through two 
key pathways: fostering social interaction and improving cognitive 
ability. On one hand, intellectual sports like mahjong and bridge, 
which require minimal external resources and can be played in 
various settings, facilitate group activities that boost interpersonal 
connections and social support, thereby increasing wellbeing (85). 
The social bonds formed through these activities provide middle-
aged and older adult participants with a greater sense of 
community and enjoyment.

On the other hand, evidence suggests that older adults who 
regularly engage in card games or mahjong demonstrate better 
performance in attention, long-term memory, and logical reasoning 
(86). Cognitive function, as a protective factor, contributes to more 
positive emotions and a stronger sense of wellbeing (62). 
Consequently, participation in these intellectual sports not only 
expands social networks and enhances emotional connections but also 
promotes hand-eye coordination, maintains memory and cognitive 
skills, reduces the risk of depression, and improves overall wellbeing. 
These findings offer policy recommendations for relevant government 
departments, emphasizing the importance of promoting moderate 
participation in intellectual sports like mahjong or solitaire through 
community outreach and health education. Additionally, policies 
should be developed to support the health and social activities of the 
older adult, including the provision of accessible venues, financial 
support, and the design of barrier-free spaces that accommodate the 
diverse cultural backgrounds of the older adult population. Retirement 
moderates the relationship between participation in mahjong and 
bridge intellectual sports and subjective wellbeing. Our data indicate 
that deeply engaged retired older adults experience a positive effect on 
subjective wellbeing (87). With more leisure time, retired individuals 
often choose activities like mahjong and card games to meet personal 
needs and enhance life satisfaction. According to activity theory, older 
adults require active engagement in various roles to maintain vitality 
(88). The shift from work to retirement prompts seniors to cultivate 
interests and hobbies, integrate into social life, and fulfill growing 
emotional needs, thereby enhancing their sense of belonging and 
wellbeing. This underscores the importance of providing diverse and 
personalized recreational activities in communities to promote social 
participation and improve wellbeing among retired individuals. Our 
study found that participation in mahjong and bridge intellectual 
sports had the greatest impact on enhancing subjective wellbeing 
among female and rural middle-aged and older adult individuals. In 
Chinese family culture, women often bear the responsibility for 
childcare and household tasks, leading them to prefer more static 
leisure activities like mahjong and meditation to promote health and 
relieve stress (89). In contrast, older men tend to engage in competitive 
activities such as brisk walking and tai chi. In rural China, where local 
sentiment and clan concepts are strong, group activities like playing 
mahjong and chess are common forms of entertainment for the older 
adult, fostering social capital and improving subjective wellbeing. 
Regionally, the development of China’s social security system for the 

older adult is characterized by a regional imbalance of “high in the east 
and low in the west” (90), with the rise in the level of socialized 
pensions in the eastern region giving more and more middle-aged and 
older adult people more leisure time to participate in the intellectual 
activities of mahjong and an easier time gaining a sense of satisfaction. 
Although the study found that there was no significant difference 
between the coefficients of age and marriage between groups. 
However, it is worth exploring that, as age continues to grow, the effect 
of recreational activities such as mahjong/bridge is conducive to 
meeting the spiritual needs of the middle-aged and older adult, but 
still needs to be avoided as a kind of gambling tool to spend the rest 
of their lives in the wilderness. Meanwhile, the absence of marriage 
may bring about the shrinkage of social network and more dependence 
on family support, while participation in intellectual activities such as 
mahjong can make individuals gain pleasure and positive emotions, 
which makes them more optimistic to face the difficulties and 
pressures of life.

However, this study has several limitations. First, the data were 
primarily collected through self-reports, which may introduce bias 
due to the Hawthorne effect. Future research should incorporate 
interviews and other methods to enhance data accuracy. Second, our 
study focused only on whether middle-aged and older adults 
participate in intellectual sports, without analyzing the frequency 
and intensity of participation, which should be  addressed in 
subsequent studies. Third, while we  explored the relationship 
between playing intellectual sports and subjective wellbeing, various 
confounding factors, such as community environment and public 
service management, were not measured. These should be considered 
in future research. Lastly, to gain a broader understanding of 
intellectual activity participation among middle-aged and older 
adult individuals, future studies should include cross-sectional 
comparisons using multi-country data, examining differences in 
subjective wellbeing across diverse social backgrounds, racial 
groups, and geographic regions.

6 Conclusion

Using cross-sectional data from the China Health and Elderly 
Tracking Survey, this study investigates the impact of intellectual 
sports such as mahjong and bridge on the subjective wellbeing of 
middle-aged and older adult Chinese individuals. We identify social 
interaction and cognitive ability as key mechanisms, and further 
explore the heterogeneous effects of retirement on these outcomes. 
Our findings reveal that participation in these activities significantly 
enhances subjective wellbeing, with results robust across different 
time points. Notably, social engagement and cognitive maintenance 
appear critical in mediating the positive effects of these intellectual 
sports. Middle-aged and older adult participants, particularly those in 
retirement, experience the greatest benefits. Additionally, Chinese 
women, rural areas and middle-aged and older adult people in the 
eastern region are more enthusiastic about playing mahjong, poker 
and other intellectual sports to spend leisure time together and gain a 
sense of wellbeing. These insights offer valuable directions for 
policymakers and healthcare providers in improving the health and 
quality of life for aging populations, thereby contributing to the 
broader goal of successful aging.
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Introduction: Life course theory posits that historical events that transpired in 
the past shape an individual’s well-being. In the last century, China experienced 
a series of significant events in rapid succession, including the Anti-Japanese 
War (AJW), the Civil War (CW), the Great Famine (GF), the Cultural Revolution 
(CR), and the Reform and Opening of China (ROC). These early life experiences 
may have lasting effects on older adults. Concurrently, given the discrepancies 
in life course, there may be discrepancies in well-being and perceptions of life 
between Chinese and Western older adults.

Methods: A qualitative study was conducted within a constructivist paradigm. 
In-depth interviews were carried out with 16 older adults using a standardized 
inventory. A theoretical framework was constructed through the effects of 
temporary breakdown on the life course and “vital involvement in the necessary 
disinvolvements of old age (VINDOA).” Data were coded using the Nvivo-12 
software.

Results: The themes of well-being and life wisdom among Chinese older 
adults centered on (1) valuing education, strong family ties, and active social 
participation, which were associated with personal experiences of well-being. 
(2) Satisfaction and gratitude for social welfare, being happy and worried about 
current social situation in the same time, which are related to older adults’ 
values of society. (3) Expectations, encouragement, and transmission of wisdom 
to youth are related to their views of young people and youthfulness.

Conclusion and discussion: A key finding is that how older adults perceive 
life strongly influences their present experiences and sense of well-being. In 
addition, the social class in which older people live plays an important role in the 
connection between a challenging past and a fulfilling present. Furthermore, 
social development has a positive impact on the well-being of older adults, while 
the level of social participation of older adult people exerts a further influence 
on their own well-being and their capacity to contribute to society.

KEYWORDS

life courses, Chinese older adults, life wisdom, happiness, qualitative research

OPEN ACCESS

EDITED BY

Ramona Bongelli,  
University of Macerata, Italy

REVIEWED BY

Vahid Rashedi,  
University of Social Welfare and Rehabilitation 
Sciences, Iran
Cintya Lanchimba,  
Escuela Politécnica Nacional, Ecuador

*CORRESPONDENCE

Shushan Liu  
 liushushan@mail.sdu.edu.cn  

Sheng-Li Cheng  
 chengsl@sdu.edu.cn

RECEIVED 11 February 2025
ACCEPTED 30 April 2025
PUBLISHED 16 May 2025

CITATION

Cheng S-L, Zhang X, Liu S, Zhao C and 
Bi S (2025) Integration and completion: life 
wisdom and happiness of Chinese older 
adults from a life course perspective.
Front. Public Health 13:1575099.
doi: 10.3389/fpubh.2025.1575099

COPYRIGHT

© 2025 Cheng, Zhang, Liu, Zhao and Bi. This 
is an open-access article distributed under 
the terms of the Creative Commons 
Attribution License (CC BY). The use, 
distribution or reproduction in other forums is 
permitted, provided the original author(s) and 
the copyright owner(s) are credited and that 
the original publication in this journal is cited, 
in accordance with accepted academic 
practice. No use, distribution or reproduction 
is permitted which does not comply with 
these terms.

TYPE  Original Research
PUBLISHED  16 May 2025
DOI  10.3389/fpubh.2025.1575099

57

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2025.1575099&domain=pdf&date_stamp=2025-05-16
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1575099/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1575099/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1575099/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1575099/full
mailto:liushushan@mail.sdu.edu.cn
mailto:chengsl@sdu.edu.cn
https://doi.org/10.3389/fpubh.2025.1575099
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2025.1575099


Cheng et al.� 10.3389/fpubh.2025.1575099

Frontiers in Public Health 02 frontiersin.org

1 Introduction

The concept of the “life course” is used to analyze the process of 
change in human life, with a focus on the time, context, and historical 
processes that shape an individual’s life from birth to death. In Western 
life course research, a common question is how a changing society 
affects the development of individuals. Elder (1) emphasizes the 
impact of social forces on life outcomes and the shaping of individual 
trajectories. As life course theory has evolved, increasing attention has 
been paid to the interplay between social pathways and both historical 
and developmental contexts (2). Mastery of the past life course is 
necessary to gain a deeper understanding of an individual’s later years. 
Role histories, shaped by past events, influence health, adjustment, 
and well-being in later life (2–4).

Erikson’s life cycle theory outlines eight stages of psychosocial 
development, with the final stage being older adulthood. In this stage, 
individuals are tasked with reflecting on their past while staying 
engaged in the present (5–7). Re-experiencing past events is a key 
psychological task at this stage (8, 9). In The Life Cycle Completed, 
Erikson defines “wisdom” as the strength gained in the struggle 
between integration and despair. In Vital Involvement in Old Age, 
he  states more directly that integration and despair are two 
diametrically opposed tensions that the individual will face in old age. 
Furthermore, the individual must strive to achieve a balance between 
these two opposing forces, integrating each psychosocial theme, and 
fostering a sense of integration as the dominant experience during old 
age. Additionally, the pursuit of “wisdom” and maintaining “the vital 
involvement in the necessary disinvolvements of old age (VINDOA)” 
is essential for meaningful aging (6, 9).

The successful aging perspective (SAP) is a widely used concept 
in western research on older adults’ well-being. However, Stowe and 
Cooney (10) criticized it for neglecting cultural and historical context, 
as well as the influence of social relationships and structures. They 
proposed rethinking SAP through a life course lens. The life course 
paradigm (LCP) integrates multiple theories (11–13) and suggests that 
early life events — such as learned skills, coping strategies, and 
formative experiences — shape later well-being and life satisfaction 
(14–16).

In China, both policymakers and scholars increasingly promote 
the concept of positive aging. Official documents and academic 
studies now define health not only in physical terms but also as 
psychological and social adaptation in old age (17–19). Current 
research on the well-being of the older adults focuses on three aspects: 
the current status of subjective well-being (20, 21), the causal 
relationship between different aging modes and subjective well-being 
(22, 23), and the study of influencing factors (24, 25). Compared to 
the West, China’s 20th-century historical process was more complex 
and changeable. Research on the well-being of Chinese older adults 
who grew up during this period needs to be  integrated with the 
relevant social context. Major events such as the Anti-Japanese War 
(AJW), Civil War (CW), Great Famine (GW), Cultural Revolution 
(CR), and the Reform and Opening-up of China (ROC) have 
influenced the personality traits of citizens during that era. As people 
navigate life’s challenges, adversity often becomes a source of 
resilience, reinforcing beliefs such as the idea that “hardship must 
precede success” (26). Additionally, Da (27) suggests that subjective 
well-being is a personal evaluation of one’s life satisfaction based on 
individual standards and social realities. It increases when real-life 

conditions exceed the set standard and decreases when they fall below 
it. Also, comparing the current living conditions with the past living 
conditions is an important criterion for people to measure subjective 
well-being (28).

In light of the considerations above, we propose the following 
research question for this paper: from a life course perspective, how 
do Chinese older adults understand life and what factors shape their 
well-being in old age? Life course research emphasizes the inter-
constructive nature of macro-social structure and micro-individual 
life. The mutual construction is characterized by the constraints of 
social structure and the autonomy of individual action (29). By 
examining the tension between integration and despair in the context 
of China’s historical transformation, we aim to gain deeper insight into 
the life wisdom and well-being of Chinese older adults.

2 Theorizing life courses

Life course theory originated in the 1920s and has developed 
significantly over the past century. It offers a perspective for studying 
individual well-being that begins with significant events and 
behavioral patterns throughout an individual’s or group’s lifespan. 
Elder (30) presented four paradigmatic themes of the life course. 
Firstly, the time and environmental context in which it takes place. An 
individual’s life course is often epitomized by the events they have 
experienced over the years of their life, as well as being shaped by 
those times and events. Secondly, the impact of significant events at 
different ages. The effects of transitions and events vary depending on 
when they occur in an individual’s life and on the expectations and 
beliefs available at that age. Thirdly, the impact of interdependent 
social relationships on life. Life exists in the interdependence of 
kinship or other relationships, and socio-historical influences are 
manifested through this network of shared relationships. Fourthly, the 
impact of individual choices and actions on life. Individuals are able 
to construct their life course through their own choices and actions, 
utilizing the opportunities available to them and overcoming the 
constraints of historical and social circumstances.

The interviewees experienced various historical events and life 
transitions, facing difficulties and uncertainties throughout their lives. 
When comparing older adults in China to those in western countries, 
differences can be observed in their life plans, stages of purpose, and 
resulting sense of well-being and happiness. However, it is important 
to acknowledge that historical events in the western countries have 
also shaped people’s life trajectories, which can also be  used for 
comparison and analysis.

2.1 Different stages of the life course

The life of an average person can be divided into five stages: early 
childhood, adolescence, adulthood, middle age, and old age (31, 32). 
Each stage has its own unique characteristics and developmental tasks 
that drive the socialization process. These tasks include experiencing 
social roles, building social networks, and assuming social division of 
labor. Old age is often associated with desocialization, which can lead 
to poorer health and changes in social roles. However, it can also 
provide individuals with more free time and opportunities for 
introspection, both of which can have an impact on their well-being 
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and happiness. The situation in China adds further complexity. 
Chinese older adults have experienced significant societal changes 
throughout their lifetime. When they were young, Chinese society was 
in the early stages of internal and external conflict and regime 
establishment. Over time, China has developed into a moderately 
prosperous society. The war, institutional collapse, and disorder have 
significantly impacted the lives of the population. Individuals 
experience various challenges and opportunities due to social change 
and the need to adapt to new social environments and role positions. 
This is known as the post-transitional life course (33). Individuals who 
spent their early childhood and adolescence during this era often 
recount not only their personal experiences and upbringing, but also 
significant societal events and changes that occurred during this period.

2.2 Experiences of well-being within the 
context of modernity

The post-transition life course comprises two new stages 
associated with modernity. A living older people may be born in the 
pre-transition life course expectation or die in the post-transition life 
course expectation (34). Our respondents experienced both the 
pre-transition suffering and post-transition prosperity of Chinese 
society. Experiencing both phases of the life course at the same time 
resulted in different experiences of well-being for individuals.

Currently, there is little academic attention paid to the question of 
the well-being experiences expected to result from an individual’s dual 
life course. On the one hand, a person’s life course changes from 
pre-transition to post-transition imply that social change is accomplished 
in a short period of time, which is uncommon in many countries. On 
the other hand, few studies have focused on the impact of social change 
as an external factor on an individual’s life course. Through a review of 
existing literature, this study has found that Sweden’s social 
transformation can provide valuable insights. Gunnarsson (35) 
conducted interviews with 20 older adults who were born before the 
World War II and found that Sweden experienced rapid economic 
development in the last century, transitioning from a poor country to a 
welfare state. Most of the interviewees lived in rural areas before moving 
to cities for education and work as urbanization increased. These senior 
citizens have witnessed the establishment and growth of the welfare 
state. The economic development and various welfare policies 
implemented by the state have provided them with more opportunities 
and convenience in their lives. The study by Lennartsson et al. (36) 
found that socioeconomic status in childhood was associated with health 
in old age, after analyzing the socioeconomic status of the older adults 
born between 1925 and 1934 and their health outcomes. Additionally, 
the study found that increases in years of education are directly 
associated with good health in middle age. The government’s educational 
policies have facilitated more equitable access to educational resources 
for citizens. At the same time, these policies have mitigated some of the 
negative effects of lower socio-economic status on health outcomes.

2.3 Changes in well-being resulting from 
ephemeral breakdown

The outbreak of the World War II caused extensive disruption to 
people’s lives worldwide, with many young individuals involved in the 

campaign. Smith et al. (37) conducted semi-structured interviews 
with World War II veterans and their family members. The study 
found that the war brought great pain and fear to the soldiers. Only 
troop camaraderie was a positive emotion that was maintained and 
continued among inter-service members. After the war ended, many 
military personnel struggled to reintegrate into civilian life due to 
traumatic memories. Some military partners and children also 
experienced domestic violence and grief as a result of the emotional 
toll on military personnel (37, 38). A longitudinal study by Ardelt et al. 
(39) confirmed that crises and stresses associated with war may propel 
resilient service members to achieve higher levels of wisdom and well-
being. However, these same experiences may have more negative 
physical and mental health effects on individuals who are not resilient.

In addition to veterans, the lives and well-being of the general 
population have been affected to a significant degree. World War II 
survivors and their family members who experienced a variety of 
traumas in early childhood and adolescence developed some degree 
of depressive symptoms and PTSD (40, 41), and the impact of wartime 
trauma on an individual’s life course is diminished if the trauma 
occurs at an earlier age (42). Whereas factors such as access to high-
quality education, strong family relationships and volunteer work in 
old age can contribute to achieving a better level of mental health and 
resilience (41).

The Great Depression of the 1930s disrupted lives in the 
United  States, and the economic status and quality of life of the 
unemployed population reached its lowest point. The Great 
Depression resulted in widespread unemployment and social unrest. 
Workers began to recognize the inherent risks and uncertainties in 
their careers (43). Additionally, many working-class and unemployed 
residents were evicted from the city, causing significant harm to their 
personal interests and well-being (44). However, there were still some 
positive developments during the Great Depression. Historical 
statistics show that the physical health of citizens was not adversely 
affected. Moreover, some studies have found that the experience of 
economic hardship can promote personal growth and the 
accumulation of reflective introspection and life wisdom to resolve 
crises, which can buffer against the negative social effects of economic 
crises (45, 46).

Regarding the impact of traumatic events, such as wars and 
economic crises, on individuals, discourse in conventional Western 
life history research has primarily focused on the effects of ephemeral 
breakdown in an individual’s otherwise stable and predictable life 
course, as well as changes in an individual’s physical and psychological 
well-being (47–49). Most studies on the life course and social change 
confirm that disruptions to the stable life course often have negative 
consequences. However, some sociologists have also explored the 
positive impact that these traumatic experiences may have on 
individuals, as well as the buffering effect of factors such as education 
and social networks (41, 50, 51).

In China, the phrase “Yiku Sitian” (contrast past misery with 
present happiness) has been officially mentioned and advocated, with 
past suffering serving as a backdrop message to highlight the 
happiness of the present. During the Cultural Revolution, the “The 
educated youth (Zhiqing) Going to the Countryside Movement” 
mobilized young people to move away from urban areas to live and 
work in remote villages, mines, and factories. However, research has 
confirmed that this high-pressure environment promoted the 
development of independent personalities among these youths, which 
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was conducive to improving their adaptability and interpersonal skills 
(52). The role of Zhiqing’s mentality in labor participation is also 
significant (53). Many urban youths responded to the CPC and 
government’s call to proactively experience life in rural and remote 
areas. According to Wang and Liu (54), the collective memory of the 
Zhiqing youths serves as a means for a generation to locate and trace 
their youthful years. They argue that this ‘rose-colored glasses’ review 
also closely connects the fate of individuals with the history of the 
country. To this day, China continues to use this spirit of hard struggle 
as an important method for carrying out ideological and political 
work with young people (55).

Kahn and Juster (56) define resilience as the speed and 
completeness of recovery from a crisis event. They confirm that older 
adults’ resilience buffers their adaptation to stress and challenges. The 
magnitude and duration of negative events have different impacts on 
the level of resilience and well-being of the older adults. The duration 
of the mourning effect is prolonged when faced with events such as 
the death of a loved one. If these challenges can be anticipated in 
advance, the resulting negative effects can be moderated. Kahn and 
Juster refer to these life-course disruptions as “variability”, emphasizing 
that illness, death, or other crises bring varying degrees of shock and 
resilience. However, what if we  were to consider these events as 
“permanent”, with the effects of a breakdown lasting from early 
childhood to old age?

2.4 Chinese scholarship on well-being in 
later life

In recent years, there has been an increasing amount of research 
linking life course interruptions to well-being in later life. The most 
commonly studied measure is the level of health in old age. Jiao and 
Bao (57) argue that childhood is a critical period in the life course and 
that adverse circumstances in childhood not only have a direct impact 
on health in adulthood, but also later in life. For instance, the older 
adults who experienced the Holodomor in childhood had worse 
health outcomes than those who did not. Moreover, the experience of 
famine during childhood had a negative impact on education, 
socialization, and lifestyle (58). These factors, in turn, continued to 
have a detrimental effect on the health of the older adults (59). 
Meanwhile, the positive influence exerted by educational attainment 
on health levels in later life is generally confirmed. Older adults who 
recall significant youth experiences having lower levels of self-
assessment of their health, and years of education as a mediator 
variable showing a positive correlation with the older adults’ mental 
health levels (60)

In later life, well-being is composed of a sense of worthiness and 
happiness. Peng (61) posits that the older adults’ income level 
increases when they have “Going to the Countryside” experiences. 
However, their happiness decreases as a result. This may be due to the 
fact that challenging life experiences hone an individual’s will and have 
a positive impact on their career. Nevertheless, an individual’s 
perception of time changes after experiencing these critical moments, 
and suffering and negative events can cause them to perceive time as 
longer, leaving behind painful memories. Retrospective life stories can 
help older adults return to the center of their individual narratives and 
give full play to their subjective initiative, enhancing their sense of 
value and quality of life (62).

3 Methods

3.1 Data collection

This study employed constructivism as its research paradigm and 
employed qualitative research methods. Sixteen Chinese older adults 
residing in Jinan City, Shandong Province, were identified for 
interviews through purposive sampling. The rationale for selecting 
Jinan as the study site has been previously described in detail in a 
related study (34). The participants included both Jinan local residents 
and those who were born in rural areas and later went to school or 
worked and settled in Jinan, as well as those who followed their 
children and relocated to Jinan when they were old. During the 
participant recruitment process, the research team conducted field 
visits to various public venues across different districts and counties 
of Jinan City, such as community centers, parks, and senior activity 
centers. By engaging older adult individuals in casual conversations 
and building initial trust, the researchers invited those who met the 
study’s inclusion criteria to participate in the interviews. After the 
initial contact, the purpose, content, and procedures of the study, as 
well as the voluntary nature of participation and confidentiality 
measures, were thoroughly explained to the potential participants. 
Formal interviews were conducted only after obtaining 
informed consent.

At the end of 2012, the research team conducted semi-
structured interviews with 16 participants, each lasting 
approximately 1–2 h. The interviews encompassed a range of topics, 
including memories of different life stages, current living 
conditions, outlook on future life, wisdom transmission and 
sharing, and other aspects. In preparation for the interviews, the 
research team developed a formal interview outline, which the 
interviewer could use with relative flexibility during the interviews 
to ensure that the interviewed people could tell their life stories 
without restrictions. In this study, the interview outline was 
developed under the concept of standardized biography, whereas 
the vein of sharing the older adults’ life stories was non-standardized 
(34, 63).

The research team adhered to ethical standards. First, the staff 
members who determined the list of interviewees were not 
acquainted with the interviewees, ensuring the relative 
independence of the sampling and interviewing process. Second, 
the older adults selected for the interview had the final say on 
whether or not to be  interviewed. If someone declined, the 
interviewer would establish contact with the next people to 
be  interviewed. Finally, prior to the commencement of the 
interviews, participants were clearly informed that all data would 
be  utilized for academic purposes only and that all personal 
information disclosed would be anonymized.

The interviewed people were born between the late 1930s and 
early 1950s and were aged 61 to 75 at the time of the interviews. 
Having experienced both the devastation of war and the scarcity of 
food in their early years, as well as the bountiful period of national 
wealth and prosperity in their later years, these two stages are 
associated with modernity and are consistent with the characteristics 
of life course of the post-transition period. The gender ratio and 
urban–rural distribution of the interviewees are relatively balanced, 
with 8 men and 8 women each, and 8 urban and 8 rural residents each. 
The data from the interviews is presented in Table 1.
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3.2 Data analysis

The older adults had experienced significant challenges throughout 
their lives, including the AJW, CW, GF, and CR. These events had a 
profound impact on their life course, resulting in long-lasting effects 
(34). Concurrently, they are at the end of the life course, the stage of old 
age. During this stage, older adults must overcome despair and fear in 
order to achieve integration and completion. This process leads to the 
realization of life-cycle harmony and unity (64). The pervasive influence 
of ephemeral breakdown on the life course and the phenomenon of 
VINDOA are intricately intertwined, collectively shaping the invaluable 
life wisdom of the Chinese older adults and the sense of well-being that 
accompanies it. This sense of well-being is presented in three 
dimensions: individual, social, and future-oriented. The theoretical 
framework established by the study is shown in Figure 1.

The study imported 16 interviews into the Nvivo-12 and coded 
them according to these three dimensions. This resulted in 3 themes, 8 
sub-themes, 30 initial concepts, and 256 informational reference points. 
These included perceptions of life, perceptions of society, and 
expectations for younger generations. Subsequently, the study undertook 
a process of sorting and refining the intrinsic logical relationships among 
the three levels of coding. This was followed by the identification of the 
content and vein of what is included in the life wisdom and well-being 
of Chinese older people from a life course perspective.

4 Results

4.1 A preliminary analysis

The majority of the interviewees expressed contentment with their 
current state of life, demonstrated strong familial ties, and exhibited a 

profound sense of responsibility towards their dependents. They were 
all born into large families with four to five siblings, and are now 
starting their own families, with the majority having three or four 
children. This aligns with the original familial structure. Prior to 
retirement, the majority of respondents were “unit people,” a term 
derived from China’s planned economy. This designation signifies that 
the unit is responsible for the life, death, and sickness of its employees. 
Consequently, it is challenging for them to transition to alternative 
employment opportunities during their working years. Following 
retirement, these individuals exhibit a high degree of autonomy, 
focusing their daily lives on the care of their grandchildren, exercise, 
and the cultivation of their own hobbies. They are satisfied with the 
protection and services provided by the state.

The challenging experiences of their early lives have imbued the 
lives of Chinese older people with a distinctive depth of meaning. The 
profound changes that have occurred in the context of the times have 
intensified their understanding of their current lives. The objective 
reality of societal prosperity and progress is evident, and the contrast 
between the present and the past has heightened the subjective sense 
of happiness experienced by the Chinese older adults. The majority of 
the interviewees’ later lives are characterized by an integration of their 
past experiences with their current circumstances, resulting in the 
formation of their distinctive wisdom. This wisdom is not only 
manifested in the realization and fulfillment of their personal lives but 
also pervades their comprehension of social development and their 
expectations for the growth of younger generations.

4.2 Experiences of personal well-being: 
insights into the lives of older Chinese 
people and the path to happiness

Our interviewees have experienced 70 years of upheaval, change, 
and development. Three important themes—education, family, and 
social participation—run through their life stories. The overwhelming 
majority of our interviewees consider themselves to be happy. Their 
assessment of happiness is not only based on absolute and objective 
criteria, but also on their past life experiences, which have been 
gradually transformed into their unique wisdom through lifelong of 
experience and comparisons between the present and the past.

4.2.1 Education
The interruption of education for the majority of the interviewees 

was a consequence of the war and the CR. The poverty of social 
conditions and the breakdown of education system by the social 
environment also made continuous education very difficult. However, 
the interviewees who lived through those years (e.g., interviewee 1, 2, 
4, 10, 13) cherished the opportunity of education more and became 
more self-reliant as a result.

4.2.1.1 Disruption of education, self-empowerment, and 
valuing education

The war resulted in the disruption of education for many 
individuals at the time. The majority of the interviewees who were of 
school age at the time were unable to receive an education due to 
social unrest. The subsequent CR resulted in the collapse of the 
education system, creating a profound memory of interrupted 
education for many interviewees. At the same time, this experience 

TABLE 1  Characteristics of the study participants.

No. Gender Age Year 
of 

birth

Region Occupation

1 Female 63 1949 Rural Accountant

2 Female 73 1939 Urban University Teacher

3 Male 64 1948 Urban Worker

4 Male 71 1941 Rural Educator

5 Male 71 1941 Rural Farmer

6 Female 70 1942 Urban Worker

7 Female 63 1949 Urban Accountant

8 Male 74 1938 Rural Professor

9 Male 75 1937 Rural Teacher

10 Male 66 1946 Rural Farmer

11 Male 72 1940 Urban Farmer

12 Female 74 1938 Rural Nurse

13 Female 61 1951 Urban Worker

14 Female 74 1938 Urban Civil Servant

15 Male 72 1940 Rural Worker

16 Female 74 1938 Urban Doctor
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was perceived as a regret, as it prevented them from pursuing higher 
education and realizing their life aspirations.

“Actually, I  did not go to elementary school for very long time, 
because we  fled as a refugee when the AJW started.”(No. 2, 
born 1939)

“The CR started in 1966. Students didn’t have classes then, schools 
were closed, and no class for us to attend. Until the CR ended, people 
like me started to have chance to go to high school by 
recommendation.”(No. 1, born 1949)

The older adults, particularly those who had received an 
education, attached great importance to education, having experienced 
the scarcity of educational resources themselves. As No. 3, born in 
1948, stated, “In my memory, my father was strict to us, always telling 
us to study hard. At that time, we went to school all by ourselves, and 
the conditions were not as good as they are today”.

Despite the challenging circumstances of their education, the 
interviewees held a positive outlook, cherishing the educational 
opportunities they had obtained. For the older adults, the ability to 
access education despite the difficulties they faced kept them in a 
positive frame of mind. As No. 3 stated, “Although life was hard then, 
our mental outlook is very good, very positive, there is no complaining 
and dragging on”.

As a consequence of fleeing from the war, No. 2 received almost 
no primary education. During the CR, she endured significant torture 
and suppression, and also observed the suffering of her mother and 
teachers. These experiences have reinforced her conviction that 
education can facilitate the transformation of one’s destiny, as it can 
provide a means of making an impact and protecting oneself and one’s 
family in times of crisis.

“At that time, you needed to study hard if you wanted to stand out 
of people and survived in hard world. You could only change your 
fate by going to university…” (No. 2, born 1939)

4.2.2 The inter-connectivity between family 
members

Most of the interviewees had experienced family breakups and 
displacement of relatives due to social instability such as wars. The 
Chinese people have long valued the concept of the family, and family 
breakups have had a profound impact on them, which also affects 
their subsequent values and education of their offspring, emphasizing 
that respect for parents and solidarity between siblings have become 
important themes in their lives.

4.2.2.1 The dissolution of families, the reverence for 
parents, and the assistance of siblings

When the interviewees were still in their formative years, they were 
particularly vulnerable and in need of the nurturing and support of their 
families. However, during that period, the war-torn and poverty-stricken 
society brought them a childhood full of suffering and sadness. Some of 
the elders discussed how their displacement from their homes during 
their early years and their loss of contact with important family members 
had caused many childhood deficiencies. Accordingly, in the accounts 
of the interviewees, their childhood experiences were invariably 
shadowed by the anguish and helplessness engendered by transient 
crises such as the loss of loved ones and the dissolution of families.

“I couldn't get my father's care when I was a young child. When 
I was two years old, when the AJW was going on, my father went to 
join the People’s liberation army to fight Japanese imperialism.” (No 
9, born 1937).

“I never saw my father and didn’t know what he looked like. Before 
I was born, my father went to join the army and became a spy of the 
CPC. My father was the only son of my grandfather and was also 
the youngest among his siblings.” (No 12, born 1938)

The experiences of childhood displacement and the absence of a 
complete family unit have led to a heightened appreciation for familial 
love. The accounts of the interviewees revealed a profound reflection 

FIGURE 1

Theoretical analysis framework.
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of the traditional Chinese concept of filial piety, with the majority of 
them assuming the obligation of supporting their parents to the fullest 
extent possible and demonstrating a strong sense of responsibility 
towards their families.

“I took care of my mother for 13 years before she moved to my young 
sister’s apartment after my brother in law (his sister’s husband) died 
because their apartment was larger.”(No 16, born 1938)

“My grandmother was not healthy when she was old. My sister and 
I took care of our grandmother in turn.”(No 6, born 1941)

Similarly, the interviewees demonstrated a profound focus on 
sibling solidarity and mutual assistance, which may be related to the 
significant turbulence and family breakups they experienced in their 
early years. The majority of the interviewees resided in families 
comprising numerous siblings. However, they exhibited a remarkably 
unified and amicable relationship with one another, providing mutual 
assistance, exhibiting a tendency to prioritize self-interest over 
kinship, and instilling in each other the motivation to live a fulfilling 
life in the present due to their shared experiences of adversity.

“I felt most important person for me was my elder cousins, because 
my family was very poor at that time, my female elder cousin 
worked in a factory and my male elder cousin worked at accounting 
college, they often aided my family, and I also went to their home.” 
(No. 3, born 1948)

“I am the oldest child in my family, and have several brothers and 
sisters. I felt responsibility to be the oldest brother to take good care 
of young brother and sisters. Being the oldest brothers I should let 
them eat first when there were good foods, do work first when there 
are farm work in field. That is the responsibility which the oldest 
brother should take.” (No. 10, born 1946)

4.2.3 Active social participation
Social participation can be  defined as the role-playing and 

involvement of participants in social interactions with the objective of 
achieving resource sharing and the fulfillment of personal needs 
within society (65). The interviewees, from their early years to their 
current age, have experienced and witnessed the development and 
progress of society. In comparison to their previous poverty and 
suffering, they now enjoy a happy life, which fills them with gratitude 
and contentment towards society and their country. Consequently, 
they also wish to participate in society, integrate into the collective, 
and dedicate themselves to the collective. Moreover, for our 
interviewees, the majority of their early life experiences were 
characterized by sadness and pain. However, these experiences have 
instilled in them a resilience that enables them to navigate life’s 
challenges, including physical deterioration. Instead of being 
overwhelmed by these difficulties, they have adopted a more optimistic 
outlook, leading to a more fulfilling and colorful life in the present.

4.2.3.1 Gratitude to society, recreational life, and utilizing 
one’s spare time at work

As they recounted, the previous life was not only constrained by 
harsh conditions but also lacked autonomy. They described a sense of 
confinement in their work and life, with their work being assigned to 

them, leaving little time for personal interests. The contrast between 
the living conditions and environments of the past and the present led 
our interviewees to express feelings of contentment and gratitude for 
the present society.

“In the past, people couldn’t follow their interest to choose their job, 
but now people can follow their interest to choose job, you can freely 
develop your interest, you can search and try to find what you like 
to do.” (No. 8, born 1938)

“You don’t know how comfortable life you are living. When I was as 
young as you are now, it was very difficult for me to have money to 
spend. There was little money or no money, no good food to 
be eaten.” (No. 1, born 1949)

Additionally, the majority of the interviewees expressed a sense of 
optimism and positivity regarding their future senior years. For 
instance, No. 14 and No. 15 aspire to enrich their daily lives through 
extensive participation in community activities. Their future plans 
prioritize physical health, with even exercise becoming a form of 
social participation and socialization.

“I do exercise every day now, and I am healthier than before. I come 
to this little forest square here in Shandong University to do exercise 
every morning.” (No. 15, born 1940)

“I put the papers with words on trees and sang these songs together 
with other old people.” (No. 14, born 1938)

Nevertheless, some respondents, having endured a challenging 
early life, expressed discomfort with the prospect of a comfortable 
retirement. They were not accustomed to the sudden ease and leisure 
that came with retirement. Many respondents also expressed a desire 
to continue working in order to utilize their spare time effectively and 
maximize their value in their later years, thereby enriching their lives.

“I felt I was not old enough and want to do something then. Later 
I continually run a small dining table program which serves food for 
students who do not go back home to have lunch or dinner for about 
6-7 years.” (No. 13, born 1951)

“I felt a sense of loss sometimes after I retired, I felt I wasn’t done, 
I was only 55 then.” (No. 15, born 1940)

4.3 Perceptions of society: social changes 
and values from the perspective of older 
people

In discussing their perceptions of contemporary society, the older 
adults (e.g., Nos. 4, 5, 7, 9, 10, 11, 13, and 16) employed similar 
evaluative criteria, and their perceptions of contemporary society 
encompassed both positive and negative aspects, as well as concerns 
related to social issues and social change.

4.3.1 Contentment and gratitude
The older adults, having experienced economic development and 

social progress, are now able to enjoy a contented and happy life. No. 
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1 said: “I had never dreamed this kind of life before. I believed that life 
would be better and better because of social policies we have.” This older 
woman, born in 1949, experienced GF and CR despite the war having 
ended before her birth. During the period of poverty, hunger, and 
chaos that followed, she contemplated that life would never improve. 
Consequently, she is profoundly grateful for the present life and 
its opportunities.

4.3.1.1 Social participation, social security, and services
From their narratives, it becomes evident that the state and society 

have provided them with the requisite social security and services, 
including financial support and medical care in their later years, as 
well as community cultural construction and the improvement of 
public infrastructure in their daily lives. In their past life of suffering, 
they seldom envisioned happiness after difficulties, and now these 
guarantees and services have become a consistent and important 
criterion for them to evaluate today’s society.

“Every aspects of my life were quite good, you see, my pension rise a 
lot recently, my life was quite good…, I realized what I wanted. 
I never dreamed I could have today’s good life. How dared I dream 
for this kind life before; I had never dreamed this kind of life before. 
I believed that life will be better and better because of social policies 
we have.”(No. 1, born 1949)

“I am very satisfied with my life now. The state gives me life subsidy 
every month, and I live here where I can get care needed; I can get 
reimbursement when I go to see doctor and pay medical fee.” (No. 
10, born 1946)

The views of individuals on societal issues are shaped by their past 
and present life experiences. Those who have experienced poverty, 
hunger, and war often express concern about the economy and the 
challenges of securing their livelihoods in retirement. As age, older 
adults tend to prioritize the protection that society can provide, 
particularly in light of the decline in their physical abilities. The 
provision of pensions, especially medical insurance, and the steady 
rise in the level of protection have undoubtedly increased the 
satisfaction of the older adults with today’s society and the degree of 
happiness in their old age.

“The state gives me 4000 yuan per month as pension. I told my wife 
that ‘socialist system is really good’. People are easier to be sick and 
should pay more medical fee when they are old, but we were covered 
by social medical insurance.”(No. 9, born 1937)

“I am satisfied about my whole life with nothing to be regretted…I 
was covered by social security system after I retired, such as social 
medical insurance.” (No. 7, born 1949)

Despite having withdrawn from the workforce, our interviewees 
continue to engage in social activities (e.g., Nos. 2, 3, 4, 7, 10, 14, 15, 
and 16). They enrich and integrate their later life through exercise, 
recreation, and study. The cultural development of the community and 
the development of public service facilities have provided them with 
more opportunities to continue to build their social networks, which 
helps to achieve a balance between a sense of despair and a sense of 

integration. This, in turn, has enhanced their satisfaction with 
today’s society.

“Community culture activities are very good. I attend all kind if 
activities, such as rope skipping, shuttlecock kicking etc. I am not a 
person who is willing to stay at home lonely.” (No. 7, born 1949)

“The community organizes activities including teaching people to 
use computer and knowledge about nutrition.” (No. 13, born1951)

The narratives of our interviewees reveal a pervasive sentiment of 
satisfaction and contentment. These individuals have endured a 
multitude of challenges in the past, yet they have persevered and 
dedicated themselves to their country, society, and families amidst 
their struggles. In the present, they have benefited from a range of 
protections and services, which have enabled them to integrate their 
past experiences with their current circumstances. As a result, they 
feel a sense of fulfillment and joy.

4.3.2 Joy and worry
Our interviewees have witnessed the development and changes of 

the times in their life course, and they tend to evaluate our society 
from the perspective of development and put forward their views with 
historical significance. As witnesses of wars and famines, they are 
happy about the prosperity of our society, but the changing society 
also raises some questions and concerns.

4.3.2.1 Development, changes, and problems
In their narratives, we  can discern the evolution and 

transformation of the country and society, which have become more 
prosperous and affluent. These changes have also bolstered the 
interviewees’ confidence and positivity. One individual stated, “In my 
opinion, our society developed better and better. Now we are not afraid 
of being invaded by foreign countries because China has become strong. 
We  will not be  afraid anymore when we  become strong.” This old 
woman, born in 1938 (No. 16), experienced AJW and CW in her 
childhood, GF and CR in her youth. She now perceives China’s 
increasing strength and feels relieved and joyful because we no longer 
have to fear other countries.

From a social development perspective, our interviewees observed 
positive changes in society. Poverty, hunger, and chaos gradually 
disappeared, replaced by affluence and harmony. A version that 
directly reflects development is as follows:

“After the founding of the People's Republic of China, people became 
richer gradually, but it was not possible to become richer very 
quickly…” (No. 11, born 1940)

Development also came with problems. The country and society 
were no longer poor, and the economic boom bred problems of 
corruption. For interviewees who have experienced poverty and 
hunger, the embezzlement of people’s money is the last thing they 
want to see. A significant proportion of our interviewees expressed 
strong criticism and blame for corruption.

“The corruption of government officials couldn’t be solved till now.” 
(No. 3, born 1948)
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“Though it is better than before, but the gap is still very big. 
Corruption is also very serious.” (No. 4, born 1941)

“Our country now, corruption can’t be  managed.” (No. 11, 
born 1940)

The existence of hunger, poverty, and war in the past does not 
negate the existence of positive aspects of the past. Older adults did 
not lose their zest for life due to poverty and hunger; rather, they 
demonstrated resilience and solidarity in overcoming these challenges. 
“My class director of primary school who treated me as same as my 
mother did. At that time, people treated each other with affection, not 
like today, affectional relation between people is quite weak, most 
relationships were built on money.” This woman born in 1949 (No. 7) 
shows us a story full of human feelings and emotions.

Today, people no longer trust each other so much as before. Social 
development has brought about affluence, but it has also taken away 
the emotion of “mutual help.” “Trust between people generally lowers, 
cohesion of society is not high, and there are also a lot of social problems. 
Such as food safety, in the past, fruits and vegetables can be  eaten 
directly, which causes no problems, but it is not OK now (No. 4, born 
1941).” Contaminated food is served on people’s tables, and the 
problem of food safety is a typical manifestation of a crisis of 
confidence in society. This interviewee directly pointed out the 
correlation between the two.

Other interviewees were also concerned about food safety. “Our 
country is seriously polluted now, there are no vegetable unpolluted, 
vegetables and food supplies are all polluted (No. 11, born 1940)”.

Our interviewees were able to integrate the past and the present 
and to evaluate today’s society from a holistic perspective. A common 
theme among the interviewees was the joy of social development, 
accompanied by concerns about the potential consequences of this 
progress. The changes that have occurred in society, as well as the 
contrasts between the past and the present, have become an important 
criterion for their evaluation of society.

4.4 Expectations for youth: encouragement 
and inheritance for the next generation

Regarding the current young generation, our interviewees 
expressed uniformly positive expectations for them. The older adults 
focused their attention on the growth and success of the youth group, 
and were able to identify and assess the encounters and opportunities 
in the context of the new era in which the young generation is living. 
In reflecting on their own lives, the elders integrated their experiences 
and lessons, condensed their life wisdom, and hoped that the young 
generation would learn and pass on their wisdom, and continue to 
maintain their good style of hard work and endeavor.

4.4.1 Youth in our time
Our interviewees look at the young generation from the 

perspective of the development of the era. Nowadays, the family and 
society can offer the younger generation more favorable conditions for 
living, education, and employment, which in turn allows them to 
achieve remarkable things. The opportunities of the times are as 
valuable as a vibrant youth, and the elders expressed their earnest 
expectations and encouragement.

4.4.1.1 Hope, opportunities, and challenges
Many of our interviewees thought that they now lived in a 

prosperous, strong, open, and inclusive society that offers better 
conditions and opportunities for young people than the previous 
generation. This can be exemplified by the following direct version: 
“You did not experience the hardship. You are so fortunate and blessed 
to be able to catch up with this era,” stated an old woman born in 
1938 (No. 12), whose father left home to join the army when she was 
born, and who was only able to graduate from junior high school 
before joining the workforce. This experience led her to believe that 
young people nowadays are catching up with a good era, as 
exemplified by the following: “You are catching up with a good era 
now, how could girls be allowed to go to graduate school? (No. 12, 
born 1938)”

The expectations of young people are related to their 
experiences and events of their own youth. Similar to the woman 
previously mentioned (No. 12), many of the interviewees expressed 
views based on inter-generational comparisons. They noted that 
in times past, people lacked access to basic necessities such as 
money, food, and education, as well as the right to choose their 
own work. “Your young generation is insatiate; your life is much 
better than mine when I  was a child. When I  was as young as 
you are now, it was very difficult for me to have money to spend. 
There was little money or no money, no good food to be eaten (No. 
1, born 1949)”.

One of the older adults talked about the lack of autonomy in their 
lives, the inability to pursue their passions, and the lack of flexibility 
in their lifestyle. After graduating from university, he had to obey the 
assignment and was not free to choose his work and life. “I was subject 
to appointment of government office when I  finished my university 
education, I went to where I was asked to go and did what I was asked 
to do.” (No. 8, born 1938). No. 8 posits that a greater number of free 
and selective young people should be able to identify their passions 
and pursue them with dedication, recognizing the value of the 
opportunities available to them and avoiding the waste of time. 
He asserts, “You will not succeed if you do not work hard and find your 
way to make a living…” This older adult’s account is a common 
narrative of the era (e.g., Nos. 4 and 16).

In addition to the comparison between the present and the past 
made from the perspective of the times, our interviewees also focused 
their attention on the youth group itself. The period of youth is 
precious, and people in their youthful years have vigorous physical 
strength and plenty of time. “You have enough of time, how lucky 
you are still very young” (No. 2, born 1939). Interviewees in their later 
years placed their hopes for building the country on the younger 
generation, one subject stated, “I envy that you are so young. The future 
of our country is relying on your generation” (No. 10, born 1946).

The contemporary era is the achievement of the collective efforts 
of the Chinese people, and the pursuit of a fulfilling life is a testament 
to their resilience. In this era of abundant opportunities and 
aspirations, the younger generation must appreciate the significance 
of this era and seize the opportunity to contribute to the advancement 
of the nation and society.

“I have a request towards young people like you that you should 
know it is not easy to achieve today’s good life, don’t just intent to 
covet personal wealth; you should try your best to contribute more 
to the country.” (No. 11, born 1940)
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4.4.2 Inheritance of wisdom
In considering the expectations for young people, our interviewees 

look back on their own lives and integrate past experiences, extracting 
from them the positive qualities that they or their contemporaries 
possess, and condensing the wisdom of their own lives. This wisdom 
is derived from the lessons of past lives, sublimated in suffering, and 
integrated into old age. They hope that the young generation can learn 
from their excellent character and style, and then pass on the wisdom 
of life. In addition, the interviewees identified the current challenges 
facing young people.

4.4.2.1 Problems, expectations, and encouragement
Some of the interviewees discussed the perceived characteristics 

of the youth in their eyes. They identified several challenges facing 
young people, including a lack of resilience, an inability to withstand 
adversity, and a tendency to prioritize enjoyment over perseverance. 
One interviewee noted, “The main problem is today’s young people are 
not surefooted. Another one is hedonism, today’s young people are 
unwilling to endure hardship.” (No. 8, born 1938) This old man who 
experienced CW, GF, and CR, criticized his daughter for her hedonistic 
tendencies. He  advocated that the spirit of hard work should 
be cultivated in young people, and believe that only through hard 
work can they ultimately achieve happiness.

Our interviewees had all experienced a life of hunger and poverty, 
and a lack of food and clothing were common memories. The poverty 
of their early lives prompted them to adopt frugal and thrifty living 
habits. Conversely, young people who have not experienced a period 
of material deprivation may lack a sense of thrift, which our 
interviewees expressed concern about.

“I felt pity that many young people threw away boxes of apples and 
some other things which were still useful. I felt that other sides of 
today’s young people were OK, but they wasted too much.” (No. 5, 
born 1941)

“I hope that young generation would keep being frugal and 
hardworking.” (No. 14, born 1938)

One of the older adults observed that younger individuals 
exhibited several deficiencies, including a lack of exercise, impatience, 
a tendency towards emotional volatility, a lack of patience, a lack of 
vocational skills, and a general lack of basic life skills. “I feel that today’s 
young people are relatively lazy. Another point is that today’s young 
people are not surefooted, and are relatively impetuous. Still, another 
issue is that many young people just rely on their parents to make a 
living, do not try to find a job and make a living all by themselves.” (No. 
4, born 1941) In response to these deficiencies, the man advocates for 
young people to reflect on their circumstances and implement 
necessary changes, such as regular exercise, positive mental attitude, 
and spiritual growth. “In my opinion, no matter how good today’s life 
condition is, young people should have some life skills… There are many 
issues that young people should think through, they should learn to 
reflect themselves”.

From the narratives, it is evident that the expectations of older 
adults towards the younger generation are numerous. These 
include the importance of cherishing time, continuous self-
improvement, striving for advancement, and making a meaningful 
contribution to the country and society. A straightforward version 

is: “You should study hard to requite your parents and society” (No. 
12, born 1938).

From the narratives, it is evident that the conventional wisdom 
among older adults is that young people should prioritize the value of 
their time, pursue continuous self-improvement and contribute to 
their communities. One illustrative example is the following assertion: 
“You should study hard to repay your parents and society for their 
investment in you” (No. 12, born 1938).

A veteran (No. 10), born in 1946, who was wounded in the army 
and served as a village branch secretary for more than 10 years after 
he returned to his hometown after being discharged from the army, 
recounted his story by mentioning that: “I felt a responsibility to be the 
oldest brother and to take good care of my younger siblings.” As the 
eldest of his siblings, he felt a sense of responsibility and obligation. 
When discussing the encouragement and expectations he had for the 
younger generation, he highlighted that many young people who are 
only children lack exercise and have not experienced much hardship. 
“However, the majority of you are the only child of your parents and 
have not experienced hardship, lack of discipline, or been spoiled by your 
parents. Consequently, you must develop good discipline. If you work 
hard and study hard, you will undoubtedly be promising in the future”.

In discussing life lessons, an old woman born in 1939 (No. 2) 
posits that life is about experiencing suffering initially, followed by a 
period of sweetness. “I realize that people are blessed later after they 
suffered in early time.” She witnessed the loss of her loved ones and 
faced discrimination. Nevertheless, she maintains that life is about 
experiencing hardship initially and then being blessed later. “I also 
asked my son this way, which was to study hard and get a high education, 
we have nothing to rely on, what we only own is our knowledge and 
skill.” She urged her son to study hard and utilize her knowledge and 
skill. This is an illustrative example of an older individual imparting 
life wisdom to the younger generation.

4.5 Summary of key themes

In summary, the findings reveal that a dynamic interplay of 
individual experiences, societal transformations, and future-oriented 
expectations shapes the life wisdom and happiness of Chinese older 
adults. Personal well-being is grounded in the pursuit of education, 
family bonds, and active social participation. Their perceptions of 
society demonstrate a balance between contentment and critical 
reflection. Furthermore, their aspirations for the next generation 
emphasize resilience and the transmission of accumulated wisdom. 
These dimensions collectively illustrate a nuanced portrait of aging in 
contemporary China, as summarized in Table 2.

5 Conclusion and discussion

Based on the interview data, the study revealed that the themes of 
happiness and life wisdom among Chinese older adult are mainly 
centered on several aspects: First, they place a strong emphasis on 
education, maintain close relationships with their families, and 
actively engage in social activities, reflecting a close connection 
between personal well-being and interpersonal involvement. Second, 
they express satisfaction and gratitude for social welfare, while 
simultaneously experiencing both joy and concern regarding social 
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development, illustrating their internalization and critical reflection 
on societal values. Finally, they hold high expectations for the younger 
generation, encouraging them and passing on their wisdom, thereby 
demonstrating their acceptance and recognition of their entire life 
experiences and deep emotional attachment to the youth.

The narratives of the interviewed older adults indicate that in 
contrast to the turbulence of their early lives (34), structure, 
continuity, and predictability are the dominant tones of their midlife 
and current lifestyles. Furthermore, the future trajectory of their lives 
remains within a predictable range. In Western countries, the 
oscillation between integration and despair in old age is often viewed 
as a process of harmonizing the life cycle. Consequently, the concept 
of VINDOA emerges as a crucial area for further investigation, 
particularly regarding how older adults perceive the individual, 
society, and the future, as well as how they narrate their experiences.

A significant finding is that the way older people view life has a 
profound impact on their personal experience and well-being in the 
present moment. This philosophy of life fosters self-compassion in old 
age and overcome the negativity that comes from their past and present 
life. According to Erikson et al. (64), the fundamental conflict in this 
stage arises from the tension between integration and despair. In this 
stage, older adults make every effort to integrate the various 
psychosocial themes of their lives, striving to achieve balance, while 
simultaneously facing the challenges brought by the proximity of death 
and the decline of physical functions. On the one hand, individuals 
strive to perpetuate their current state of happiness and thus achieve 
the integrity of their life course (62, 66). Conversely, as life draws to a 
close and physical functioning declines, feelings of exhaustion and 
inferiority emerge, creating a sense of being unable to keep up with the 
times. Additionally, fear and helplessness are negative emotions that 
older adults must overcome (67, 68). In many narratives, older adults 
prioritize their health, return to their families, establish new social 
networks, and embrace a slower, steadier pace of life. For some, such 
as No. 12 and No. 8, there is a discrepancy in their perceptions of their 
children, students, and other descendants, which in turn leads to the 
decision to be alone or to enter a relatively isolated life. These two 
opposing tensions became an important aspect of our respondents’ 
current life stage, finding a balance between a sense of persistent 
integration and a sense of fearful helplessness and despair. This process 
of integration can be regarded as an embodiment of wisdom, which 
emerges as individuals reconcile life experiences and achieve inner 
harmony, even in the face of inevitable decline (Erikson, 1963) (69, 70). 
At this stage, wisdom is not merely a matter of knowledge or cognitive 

ability, but more fundamentally involves emotional resilience and the 
capacity to adapt to the final phase of life. It enables individuals to find 
meaning in the aging process itself and to maintain the vital 
involvement in the necessary disinvolvements of old age.

Consciously and unconsciously, these older adults are also 
attempting to reconcile earlier psycho-social themes, including the 
dichotomy between reproduction and stagnation (71, 72), intimacy 
and loneliness (73, 74), and the tension of self-sameness and identity 
disorganization (34, 75), along with other earlier psychosocial 
themes, is reconciled through their integration with the current stage 
of old age. Having been verbally abused and beaten during the 
Cultural Revolution, No. 2 now confesses that he  does not 
discriminate against those who hurt him. This is a philosophy of life 
that transforms the negative effects of a bitter experience into a 
motivation to live a positive life. It can be  postulated that our 
interviewees did their utmost to integrate each psycho-social theme, 
including the memory of the structural breakdown brought about by 
the ephemeral breakdown, in an attempt to achieve a balance that 
would make the whole life cycle integrated.

Another finding was that to be able to make connections between 
the suffering past and the happy present, the groups studied had to 
be  categorized within a more refined social stratification. Social 
stratification may play a crucial role in the dissolution of the negative 
impact of early life ephemeral breakdown on an individual’s 
happiness in later life. Older individuals from different social strata 
exhibit disparate comprehension of historical events, which is closely 
linked to their urban–rural backgrounds (76, 77), educational 
attainment (78, 79) and type of occupation (80, 81). Individuals in 
higher social classes tend to report a higher current quality of life. 
However, this does not imply that they did not necessarily avoid 
adverse experiences, such as war and famine, earlier in their lives.

No. 2 and No. 8 are both retired university professors. In No. 2’s 
account, she spent her childhood on the run and barely attended 
elementary school. No. 8 lost his mother in childhood and his family 
gave his biological sister away because they were poor. The upheavals 
experienced in childhood and youth serve as the impetus for class 
leaps and the current high quality of life, which is markedly different 
from the mainstream Western discussion of the development of the 
stages of the life course (82–84). The impact of education is evident 
in many of the stories. No. 7’s middle school studies were disrupted 
during CR, and she began working after her father’s death. After 
completing high school and college while working, her living 
conditions improved significantly. The early years of life also brought 
more than just painful memories; in the contrast between the past 
and the present, the informant expresses a fondness for the closer 
relationships and good social mores of the past.

Prolonged homebound status among retired older adults, coupled 
with a reduction in socialization and access to technological products, 
can result in feelings of disconnection or separation from their 
surroundings and activities in their social, family, and personal lives 
(85, 86). In contrast to the “despair of abandonment,” most of the older 
interviewed demonstrated contentment and optimism in their current 
lives. Rather than diminishing their passion for life, many became 
more proactive in forging connections with the community. This is a 
more desirable state of life in old age, as described by Erikson et al. 
(64). The motto of No. 3 is “A contented mind is perpetual feast,” and 
he often discusses with his children the lack of food in the past, which 
emphasizes the happiness of his current life. In old age, a sense of 

TABLE 2  Themes of life wisdom and happiness.

Topic Dimensions Themes

Life wisdom 

and happiness

Individuals

	1.	 Education: valuing education

	2.	 The inter-connectivity between family 

members

	3.	 Active social participation

Society
	1.	 Contentment and gratitude to society

	2.	 Joy and worry: caring about society

Future

	1.	 Youth in our Time: caring about the 

next generation

	2.	 Inheritance of Wisdom

67

https://doi.org/10.3389/fpubh.2025.1575099
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Cheng et al.� 10.3389/fpubh.2025.1575099

Frontiers in Public Health 12 frontiersin.org

integration becomes the dominant harmonious tendency, balanced 
with a pervasive sense of despair. This culminates in a particular form 
of life wisdom. This life wisdom is rooted in mature hope, will, 
purpose, loyalty, love, and caring. Although physical and mental 
functions are declining, life wisdom dissolves despair more skillfully 
and integrates and transmits it to the next generation.

These narratives prompt us to consider the influence of social 
development on the lives of older individuals. China’s GDP has 
grown exponentially since the ROC, with a value that has exceeded 
300 times its original value (87). Furthermore, as survivors of 
disasters such as wars and famines, interviewees expressed greater 
satisfaction with their current standard of living. The advancement 
of social development has had a positive impact on the well-being of 
older adults and has facilitated the realization of VINDOA and the 
harmonization of the life course. At the same time, as a society with 
a high degree of aging, the level of social participation of older people 
exerts a further influence on the direction of social development. If 
we shift our focus to what is occurring concurrently with universal 
modernization, we find that the value of suffering changes over time. 
No. 8 explicitly states that his children are not willing to suffer and 
tend to be hedonistic, suggesting that education on suffering history 
is still necessary for young people. The experience of suffering in early 
life is distilled into a significant component of the wisdom of old age. 
This wisdom not only has a positive impact on the well-being of the 
older adults but also continues to be  transmitted to the next 
generation through verbal and nonverbal communication, thereby 
exerting a cultural influence.

6 Significance and need for further 
research

6.1 Significance

The study has a certain degree of significance. In terms of theoretical 
research, we present the life stories of Chinese older adults based on 
qualitative interview data, which enriches the life course theory and 
related research on happiness in old age. In terms of practical 
application, through the presentation of the tension between integration 
and despair, it provides a Chinese case study for understanding 
VINDOA and provides a reference for the study of the life course of 
groups experiencing continuous social change, development and 
transformation. Furthermore, the study advances our understanding of 
individual agency and demonstrates that resilience and wisdom in life 
can mitigate the negative impact of suffering. This, in turn, offers 
insights that can inform the development of gerontological social work.

6.2 Need for further research

The current study demonstrates the current stage of the Chinese 
older adults’ lifestyles and levels of well-being, which are embedded in 
older adults’ life wisdom and happiness. We have researched the life 
wisdom of the Chinese older adults, and further research is necessary 
to investigate how the understanding of life philosophy and well-being 
of older Chinese and Westerners is similar and different.

Our material illustrates the integration and fulfillment of the 
Chinese older adults’ life stories, but in fact, the disruption and 

fragmentation are also of interest. Whether older adults can self-heal 
from the “despair” in their lives by reviewing their life histories and 
telling their life stories offers the potential for new longitudinal 
research using narrative therapy and other methods.
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Older people living alone (OPLA) face significant challenges in maintaining emotional 
well-being, especially in the context of rapid urbanization and social change. 
Smart products are increasingly viewed as promising tools to support healthy 
and independent aging. This study explores the emotional needs of urban OPLA 
in Chengdu, China, and examines their perceptions and use of smart products as 
emotional support tools. Using a qualitative approach, in-depth interviews were 
conducted with 20 OPLA aged 60 and above. Thematic analysis revealed three key 
themes: (A) Emotional well-being of OPLA due to living alone, (B) Efforts to satisfy 
emotional needs, and (C) The use of smart products to satisfy emotional needs. 
While many older adults adopt self-regulatory strategies and express interest in 
technology, low motivation and usability barriers hinder their engagement with 
smart products. This study highlights the need for emotionally responsive, user-
friendly, and culturally attuned smart technologies. The findings offer theoretical 
and practical insights into promoting smart aging through inclusive design and 
inform policies aimed at improving emotional well-being among older adults 
living alone.

KEYWORDS

ageing, older people living alone (OPLA), emotional needs, smart product, thematic 
analysis

1 Introduction

According to the World Health Organisation (WHO), one-fifth of the global population 
will be over the age of 60 by 2050. (United Nations, 2020). As the world’s second-largest 
economy with a population of 1.4 billion, there will be 400 million people over the age of 65 in 
China by 2050 (Fang et al., 2015). With the increasing prevalence of the aging population, as 
well as changes in social and family structures, an obvious trend of family miniaturization has 
emerged, with a significant increase in the number of older people living alone (OPLA) or 
empty nesters, amounting to 118 million in China in 2015 (Han et al., 2020). Studies have 
shown that OPLA patients are more likely to suffer from social isolation, loneliness, depressive 
symptoms, and suboptimal social support (Kawamoto et al., 2005). While living alone in China 
may be a response to improved housing quality and abundant alternative living arrangements, 
it is critical to examine how older Chinese people cope with their emotional needs in the face 
of such changes. As the physical and perceptual abilities of older people regress, their main 
needs shift from material needs centered on caregiving to spiritual needs centered on 
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socialization, respect, and self-actualization. Western scholars refer to 
these needs as the “3Ms,” i.e., money, medical, and mental needs, which 
represent financial, medical, and spiritual needs (Mo, 2010). Therefore, 
as part of spiritual needs, emotional well-being is an integral part of 
older adults’ well-being (Malatesta and Kalnok, 1984).

In literature, there is a rich body of knowledge on the daily life 
experiences of OPLA from other countries. The British Geriatrics 
Society (British Geriatrics Society (BGS), 2017) considers OPLA a 
vulnerable group, stating that OPLA requires health, housing, 
financial assistance, transportation, and social care to maintain a 
healthy lifestyle and enjoy it later. Similarly, a Korean study revealed 
that older adults living with relatives scored significantly higher on 
several physical and mental health indicators than did OPLA adults 
(You and Lee, 2006). In contrast, an Australian study reported the 
benefits of living alone, as the time provides an opportunity for self-
reflection and spiritual activity (Stanley et al., 2010).

In qualitative research, reality is constructed within cultural, 
historical, and social contexts (Korstjens and Moser, 2017). Owing to 
the differences in cultural context and lower socioeconomic levels 
between China and the West, research should be conducted to explore 
the daily lives of OPLA in the Chinese context. Culturally, older Chinese 
adults are not expected to live alone, as the family remains the traditional 
provider of old-age care. In contrast to Western communities, solitary 
living arrangements are associated with more stigma (Jia et al., 2023) 
and greater levels of loneliness (Gu et al., 2019; Chou and Chi, 2000) in 
China. Therefore, older people living alone face greater challenges in 
maintaining their physical and mental health in China. Moreover, with 
the development of science and technology, smart products have shown 
some potential in meeting the physical and mental needs of the 
elderly population.

The advent of smart home technologies in recent years has offered 
a promising solution to help older adults stay at home and live 
independently while maintaining good quality of life at an affordable 
cost and with minimum human resource requirements (Curumsing 
et  al., 2019). Smart products contain sensory and computing 
capabilities to conduct interactive activities with people at the physical 
level and emotional level (Luo et  al., 2023). However, despite the 
growing literature on ageing and technology, few studies have 
combined interdisciplinary theoretical frameworks (e.g., social 
gerotechnology and affective design theory) to examine how OPLAs 
in urban China perceive and emotionally interact with smart products 
in their daily lives. Existing research has tended to focus on physical 
or safety needs, ignoring the emotional dimensions and cultural 
contexts that influence the adoption of technology in older 
populations, and emotional neglect in product design can lead to 
rejection or underutilization of technology. Therefore, this study 
provides design insights for emotionally intelligent and culturally 
resonant smart products by capturing the personal experiences of 
OPLA in a Chinese city, informing inclusive policies and service 
systems that truly meet the multifaceted needs of this vulnerable 
population. The findings can be used to make recommendations on 
promising practices and policies, such as improving the design of 
relevant smart products, measures, and services through theories such 
as user experience design or emotional design to meet the emotional 
needs of OPLA. Thus, two related research questions were posed: (1) 
What strategies did urban OPLA take to meet their emotional needs 
in their daily life experiences? (2) What was the attitude of urban 
OPLA toward using smart products to meet their emotional needs?

2 Materials and methods

2.1 Literature synthesis

In recent years, there has been a growing academic interest in the 
intersection between smart products and emotional wellbeing, 
particularly in an ageing society. Research has shown that smart 
technologies, from home assistants to interactive devices, contribute 
not only to the physical health of older people, but also to their 
psychological and emotional lives (Ghorayeb et  al., 2021). Smart 
products equipped with sensing and computing capabilities enable 
two-way interactions that enhance the user’s sense of companionship, 
control, and autonomy (Lucia-Palacios and Pérez-López, 2021). 
However, the affective efficacy of these technologies remains 
underexplored, especially for older adults living alone in non-Western 
cultural contexts.

OPLA face significant psychological needs related to social 
connectedness and emotional well-being (Hou and Zhang, 2023; Abell 
and Steptoe, 2021), which are exacerbated by technological and access 
barriers (Peek et al., 2014). Hong et al. (2022) highlights a global 
research trend, noting that assistive technology-equipped smart 
homes can help meet a variety of needs of older people, including 
emotional, social and physical fulfilment. Research suggests that 
emotional and physical usability are critical; older adults need 
environments that not only facilitate daily tasks but also evoke a sense 
of security and belonging (Lee and Kim, 2020). In addition, trust and 
acceptance are key barriers to the adoption of smart technologies by 
older adults. Lou and Hong (2023) found that perceptions of trust, 
ease of use, and affordability strongly influence technology acceptance. 
Expressed the same view, noting that older adults in China are ready 
to adopt smart care products but still face challenges related to 
emotional connection and perceived utility. For example, in less 
developed regions such as the west, efforts are needed to increase 
digital literacy and user engagement with smart care technologies, 
reflecting broader social support systems (Wang et al., 2024). Whilst 
digital technologies provide valuable tools to enhance social 
interactions, issues such as low digital literacy, lack of confidence in 
operating smart devices, and concerns about privacy or trust are still 
prominent. Overcoming these barriers requires multifaceted strategies 
that emphasize improving digital skills, improving access, and 
fostering positive attitudes toward technology adoption among this 
vulnerable group (Tsai et al., 2015; Raihan et al., 2024; Pérez-Escolar 
and Canet, 2023).

To better understand how design can address these issues, 
emotional design and emotional health frameworks are increasingly 
being adopted. Emotional design focuses on the creation of products 
and interfaces that promote positive emotional responses, while 
emotional health addresses an individual’s overall emotional well-
being and life satisfaction. Integrating these concepts can significantly 
improve the quality of life of older people through supportive 
technologies and interventions. Norman (2004) emphasizes that good 
design should appeal to the emotional and cognitive dimensions of 
the user, influencing usability and satisfaction. Peine et  al. (2021) 
propose Socio-Gerontechnology to understand the interaction 
between older people and technology from a sociological and 
philosophical perspective of science and technology, emphasizing that 
technology and ageing are co-constructed. In addition, Morville 
(2005) UX Honeycomb framework provides a structured approach to 
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assessing how users interact with a product along seven dimensions: 
useful, usable, desirable, findable, accessible, trustworthy and valuable. 
These dimensions provide a holistic perspective for evaluating older 
users’ experience of smart products, particularly in relation to their 
emotional resonance and perceived value. The implications of 
emotional design extend to interventions aimed at improving 
emotional well-being. For example, horticultural therapy and 
intergenerational approaches have shown promise for improving the 
emotional health of older adults (Han et al., 2018; Whear et al., 2023). 
By applying affective design principles to such interventions, it may 
be possible to foster closer emotional connections and avoid feelings 
of loneliness and depression, thereby promoting overall well-being. In 
summary, the intersection of emotional design and emotional well-
being provides an opportunity to effectively support older adults living 
alone. By incorporating emotional design principles into technological 
solutions and emotional interventions, it may be possible to improve 
quality of life, encourage social interactions, and promote emotional 
resilience in this vulnerable population.

Despite the growing body of related literature, few studies have 
combined these theoretical frameworks with qualitative, in-depth 
research on how urban Chinese OPLAs perceive and emotionally 
interact with smart products in their daily lives. At the same time, the 
intersection of smart technologies with the emotional needs of older 
adults requires a nuanced approach that encompasses usability, 
emotional support, and community engagement. This study aspires to 
continue to bridge the gap in understanding these dynamics to better 
serve the aging population at home and abroad.

2.2 Study design

This study used qualitative research methods to conduct in-depth 
face-to-face interviews. This study was conducted in accordance with 
relevant ethical guidelines and regulations, including the Declaration 
of Helsinki and institutional ethical standards. Ethical approval for 

this study was obtained from the Ethics Committee for Research 
Involving Human Subjects University Putra Malaysia (Approval No.: 
JKEUPM-2024-673).

All participants provided informed consent before participation. 
They were informed of the research objectives, procedures, and their 
right to withdraw at any time without consequences. To ensure 
confidentiality, all identifying information was removed from the data, 
and anonymous codes were used during analysis.

2.2.1 Settings and participants
The study was conducted from June 2024 to July 2024 in Chengdu, 

an inland city in China. It is the core city of the Chengdu–Chongqing 
region’s twin-city economic circle, with an urbanization rate of 74.4% 
(Chengdu Municipal Bureau of Statistics, 2020). The city of Chengdu 
was selected for three main reasons: (1) Chengdu is located in the 
heart of Southwest China (Figure  1). It is the capital of Sichuan 
Province and one of the largest cities in China (Wang, 2012), with a 
deep history and culture. (2) A high degree of globalization whereby 
252 of the world’s top 500 companies had established operations in 
Chengdu by the end of 2013. The rapid globalization process 
introduced Western culture and ideas to local people. (3) Aging 
phenomenon: According to the 6th census, the elderly population 
(over 65 years old) accounts for 9.7% of the total population (Banister 
et al., 2012), and the old-age dependency ratio (ODR) is reported to 
be 16.3. Thus, the elderly population in Chengdu is 2.1% greater than 
the national population (Banister et al., 2012). A high proportion of 
the OPLA stay in the city, some in a restricted living environment, 
hence likely giving rise to some problems.

Five main urban areas in Chengdu (Jinniu, Qingyang, Wuhou, 
Chenghua, and Jinjiang) with prominent aging populations were 
selected as the study area. These five areas were home to 992,815 
elderly people aged 60 years and above, accounting for 26.4% of the 
overall population in Chengdu (Zhang et al., 2023). Participants were 
selected through purposive sampling (Lincoln and Guba, 1985) to 
recruit older adults living alone in urban communities. To ensure 

FIGURE 1

Study site (redrawn and annotated by the authors).
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diversity in experiences, a maximum variation sampling strategy 
(Patton, 1990) guided the inclusion of individuals across age, gender, 
socioeconomic status, and duration of solitary living (1–25 years). 
Collaboration with local stakeholders including social workstations, 
neighborhood committees, community health centers, and grassroots 
organizations facilitated participant identification. Screening was 
carried out by trained community workers recruited through short 
interviews during the organization of community events.

They were recruited while they were participating in community 
activities organized by the above organizations or as members of the 
case consultation.

The interviews were conducted in separate meeting rooms or in 
the homes of OPLA to ensure a quiet and private environment 
(Figure 2). The inclusion criteria included older adults who (1) were 
60 years of age or older; (2) lived alone or, if they had children, were 
not in the same community as their children and received a low 
frequency of caregiving; (3) had basic mobility; and (4) had 
comprehension and were able to communicate and express themselves 
comfortably. The exclusion criteria for the subjects were as follows: (1) 
living alone but in the same community as their children, with a high 
frequency of care, and (2) having cognitive disabilities or being unable 
to communicate normally.

2.2.2 Instruments
The interview guide was developed based on a literature review 

(Minichiello et al., 2008) and refined by researchers and community 
workers. It contains three main sections: (1) Demographic and 
background information about the older person; (2) OPLA’s daily life 
experiences and emotional needs; and (3) Perceptions and attitudes of 
OPLA toward using smart products to fulfill emotional needs. Please 
see Table  1 for a detailed interview outline. Each interview was 
recorded and transcribed verbatim. The interviews lasted between 45 
and 60 min.

2.2.3 Data collection and analysis
In-depth interviews, a commonly used method in qualitative 

research, rely on the informative power of the interview process 
(Malterud et al., 2015). The sample population should be neither too 

small nor too large (Kvale, 1996; Sandelowski, 1995). Saturation is 
often mentioned as a criterion for sample size determination in 
qualitative research (Saunders et al., 2018). Saturation occurs when 
the researcher no longer receives information from the participants 
that adds to the theory that has been developed (Malterud et al., 
2015). No new themes emerged after the 18th interviewee in the 
coding process, and two more were subsequently interviewed. The 
sample size for the qualitative interviews (N = 20) was determined 
based on the point at which thematic saturation was achieved (Guest 
et al., 2006). Specifically, thematic saturation was monitored through 
an iterative coding cycle in which two researchers independently 
coded transcripts after every five interviews and conducted 
intercoder comparisons. Saturation was considered to have been 
reached when new interviews yielded repeated codes and redundant 
themes across key emotional and behavioral dimensions (Saunders 
et al., 2018).

Prior to the interview, the researcher purposefully screened the 
OPLA sample by contacting community staff. The research team 
comprised three members: an inclusive design researcher (PhD 
candidate, female, 10 years of experience in inclusive design studies), 
a social work practitioner (MSW, male, 5 years of experience), and a 
student on industrial design (Master candidate, female). To minimize 
bias, all researchers documented their preconceptions about the topic 
in reflexive journals prior to data collection. Regular team discussions 
were held to critically examine how personal experiences might 
influence data interpretation. No conflicts of interest were identified. 
During the session, one researcher led the questioning, while the other 
two focused on notetaking and recording.

All participants provided written informed consent to participate 
in the study. Following informed consent, semi structured in-depth 
interviews were conducted. Examples of vivid and convincing excerpts 
were selected and analyzed. The transcripts were uploaded to ATLAS.
ti (ATLAS.ti version 23, 2018) and analyzed because of “A Method for 
Identifying, Analyzing, and Reporting Patterns (Themes) in Data” 
(Braun and Clarke, 2006). There were several stages of data analysis 
(Figure 3): (a) Independent coding at a general level, such as applying 
user profiling to compress the data into analyzable units; (b) 
identification of major and minor themes discussed during the 

FIGURE 2

Interview photos (partial).
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interviews; (c) analysis that involved grouping the thematic data 
through the creation of conceptual categories; (d) cross-sectional 
analysis that tabulates the collected data with various social factors 
(e.g., gender, age, socioeconomic conditions, and educational 
background) into a table; and finally, (e) preparation of the results of 
the analysis on the basis of the research questions and literature review 
into an analytical report.

Each transcript was analyzed simultaneously via a descriptive 
qualitative approach to add depth and quality to the data analysis 
(Vaismoradi et al., 2013). To ensure the validity of the findings, a 
method of data triangulation, which Denzin (1978) labeled researcher 
triangulation, was used throughout the analysis, whereby each 
interview was analyzed by two lead researchers (Charpentier and 
Kirouac, 2022). Finally, the findings were discussed among all the 
researchers and then validated against the results of 
researcher triangulation.

3 Results

3.1 Sample characteristics

The study outlines the heterogeneous sociodemographic 
characteristics in terms of the family background, cultural 
background, and socioeconomic conditions of the study participants, 
shown in Table 2 sample characteristics (N = 20). Their ages ranged 
from 60 to 85 years (mean 73.5 years), with 55% (=11) of them aged 
60–79 years and 45% (=9) aged 80 years and over. More than half of 
them were female (55.0%), and 45% were college educated. Most 
participants (n = 18; 90%) were widowed, whereas 5% (= 1) were 
divorced or separated.

In terms of health status, 20 of them reported chronic physical 
health problems (e.g., coronary heart disease, diabetes, osteoarthritis, 
and myocardial ischemia). One patient had limited mobility due to 
hemiplegia. Most of the respondents (70%) lived in multistory 
apartments, whereas the remaining 30% lived in high-rise apartments. 
Some stayed on the first floor with a garden. A few of them who lived 
on higher floors seldom went downstairs due to the lack of elevators 
or mobility problems; thus, they had to rely on their children to buy 
supplies for them.

3.2 Qualitative findings

The three main themes from the qualitative interviews were (A) the 
emotional well-being of OPLA due to living alone, (B) efforts to satisfy 
emotional needs, and (C) the use of smart products to satisfy emotional 
needs. The themes and subthemes related to the emotional needs of 
OPLA are summarized in Figure 4, and discussed in more detail below, 
together with illustrative quotes from the participants.

3.2.1 Theme (A): emotional well-being of OPLA 
due to living alone

The first theme captures the emotional vulnerability experienced by 
OPLA, which is shaped by their unique living arrangements. The 
definition of the community is more specific among OPLA. However, in 
some instances, the community cannot take care of all the OPLA due to 
the special nature of the community. For example, some of the study 
participants stayed in different communities from their children, who 
seldom visited them. Some OPLAs were unmarried and required 
different types of attention and care. Overall, most of them yearned to 
receive some attention from their children or relatives and friends so that 
they could feel needed and have a sense of belonging.

3.2.1.1 Subtheme 1. Susceptibility to loss and loneliness
Many participants reported chronic feelings of emotional 

emptiness, isolation, or abandonment, often triggered by widowhood, 
child estrangement, or shrinking social circles. Loneliness was a 
dominant emotion that negatively affected their mental health (Victor 
and Yang, 2012).

“Our biggest need is that we want someone to come to see us and 
talk to us. Every day, apart from watching TV, we do not have the 
chance to talk to others. Less communication makes us prone to 
brain atrophy.” [Grandpa Fei, 75], lives alone in his home, and his 
son comes back once a year as he works in another province.

“It is just that sometimes I  stay at home and feel bored. My 
children sometimes call me to ask me to wrap some dumplings, 
so I wrap them and freeze them in the freezer and wait for them 
to come.” [Grandma Song, 74, whose two children meet her at 
home weekly].

TABLE 1  Interview outline.

Question category Question content

Section1. Demographic and 

background information

Name, gender, age group, marital status, education level, occupation, living arrangements, Residential Stability, Social Interaction with 

Family, Caregiving and Support System.

Section 2. Daily life 

experiences and emotional 

needs

Can you describe a typical day in your life? What kind of activities do you usually participate in during the day or week? Do you attend any 

community activities or social events? If so, how often and what kind? Do you often feel lonely or emotionally distressed? When do these 

feelings occur most frequently? What strategies or habits help you feel emotionally better or more connected? Do you have any hobbies or 

personal routines that bring you joy or comfort? What kinds of emotional support (if any) do you wish you had more of?

Section 3. Attitudes toward 

using smart products for 

emotional support

Are you familiar with or have you used any smart products at home? Can you describe your experience using these products? What do 

you like or dislike about them? Do you use any technology to communicate with your family or friends? Do you think smart products can 

help meet your emotional needs? Why or why not? What challenges do you face when using smart products? What kind of smart product 

features would make you feel more emotionally supported or accompanied? If you could design your own smart product to support your 

emotional well-being, what would it look like or do?

Section 4. Closing questions Is there anything else you would like to share about your daily life or how technology could help improve your emotional well-being? Would 

you be willing to participate in future follow-up interviews or product design workshops?
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Home is the place where OPLAs have lived for most of their lives. 
When their children grow up and leave or their partners pass away, 
their homes can change from a lively and joyful appearance to an 
“island.” When OPLAs see things that remind them of their loved 
ones, they can evoke a strong sense of loss and loneliness.

3.2.1.2 Subtheme 2. Difficulty in gaining a sense of control
With worsening health, it is difficult for elderly people to gain a 

sense of control, as they live alone at home with no one around them 
to rely on. Many are very worried about having an accident alone at 
home without anyone noticing. Most participants felt that they had 
lived long enough to not fear death but rather how they would die.

“I wish someone would call me every morning and ask if I am still 
alive.” [Grandma Deng, 80, suffers from coronary heart disease 
and is seldom visited by her two children who are busy with work].

“I suffer from myocardial ischaemia and worry that I may faint at 
any time; thus, I hardly ever go out or take public transportation.” 
[Grandma Wei, 70, suffering from chronic diseases such as 
myocardial ischemia].

Living alone led some participants to feel a loss of autonomy or 
helplessness in their daily lives, especially when faced with unexpected 
events (e.g., illness, accidents), and the lack of immediate support led 
to emotional insecurity and a reduced sense of autonomy.

3.2.1.3 Subtheme 3. Neglecting and repressing one’s own 
needs

Many elderly people do not pay attention to their emotional 
needs, as they accept it as the inevitable process of aging. They also 
suppress their needs because they do not want to trouble their 
children and relatives. In traditional Chinese culture, elderly 
people are more likely to hope for the best for their future 
generations. When asked about their aspirations, most of the study 
participants wished for their children and grandchildren to have 
better future development, often ignoring their needs. As a result 
of the long-term repression of demand, their mental health and 
physical health can be neglected.

“Children are busy, and I understand that. I just hope that they live 
well. My biggest wish is not to disturb them. I can do everything 
myself.” [Grandpa Wei, 76, whose children are in other provinces 
and visit only once or twice a year].

Participants often downplayed or ignored their emotional needs, 
prioritizing pragmatism and survival over self-care. This tendency 
may reflect generational attitudes and longstanding habits of 
emotional inhibition that impede emotional expression and coping.

These findings highlight the psychosocial consequences of living 
alone in old age and emphasize the need for emotional support from 
OPLA in everyday life.

3.2.2 Theme (B): efforts to satisfy emotional 
needs

Despite the emotional difficulties described above, many OPLA 
have developed adaptive strategies to address their emotional well-
being. These include physical, social, and spiritual activities.

FIGURE 3

Steps in thematic analytic process (adapted from Braun and Clarke, 
2006, 2012).
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3.2.2.1 Subtheme 4. Development of recreational sports
In the interviews, the hobbies of the elderly participants 

included going out for a walk, drinking tea, chatting, playing cards, 
and mahjong. Elderly people with a higher level of education like 
to read and listen to audiobooks. Those with reduced mobility tend 
to watch TV and read news or novels on their cell phones. Some 
elderly people also spend more time in religious activities, such as 
worshipping Buddha and chanting sutras. Even though some such 
as flowers and plants were planted, those remaining in apartment 
buildings were limited by space availability. However, they resort 
to growing ornamental or edible plants via ceramic pots or foam 
boxes on the balcony or security windows.

“I will take care of some flowers and plants, such as ornamental 
flowers, plums, orchids, etc. I will use my cell phone to look up 
some knowledge about planting flowers and plants.” [80-year-old 
Wang Granny is one of the few senior citizens who graduated 
from a university].

Participation in physical and group activities such as square 
dancing, walking, and tai chi served not only as a means of 
maintaining physical health but also as a medium for social interaction 
and emotional expression. As demonstrated in prior work, such 
communal activities can enhance mood and mitigate feelings of 
loneliness among older populations (Cattan et al., 2005).

3.2.2.2 Subtheme 5. Promotion of socialization through 
online and offline methods

Some communities provide conducive public spaces and 
infrastructures, as well as organize regular enrichment activities 
to bring older people together in a group setting. Some of the 
activities include afternoon social events, weekly happy hours, 
sewing, knitting, card games, art classes, and games such as 
mahjong and darts to fulfil the mental needs of the OPLA through 
social activities. Some seniors also chat with friends through 
social media, such as WeChat and Jitterbugs, to relieve their 
boredom. However, this also poses some risks, as seniors are prone 
to scams.

“The most common topic for old neighbors to get together is to 
talk about the past, and it is a pleasure to pass the time by 
chatting at the damper tea stalls.” [Grandpa Fei, 75, lives alone 
at home with his son returning once a year from 
another province].

“I will communicate with netizens through WeChat every day to 
discuss some topics of interest with everyone.” [A 78-year-old 
retired middle school teacher who lost his son in middle age].

While traditional in-person interactions (e.g., with neighbors or 
at community centers) remained central to the social lives of 
participants, some older adults—particularly those with higher 
digital literacy—also engaged in digital communication via 
smartphones and online platforms. However, the digital divide 
remains significant, especially among less educated or older cohorts 
(Friemel, 2016).

3.2.2.3 Subtheme 6. Helping others or recourse to 
religion

Elderly people often derive great satisfaction and happiness from 
helping others. When they recount their experiences of helping others, 
they become very talkative and happy. Some elderly people also turn 
to religion in the hope of eliminating their sins and praying for 
happiness in the afterlife.

“I sponsored some poor college students to complete their studies, 
and they expressed their gratitude to me through WeChat or cell 
phone text messages. However, I am contented even if they do not 
repay me in any way.” [78-year-old retired middle school teachers].

“Sometimes they will pray to Buddha and chant sutras to learn 
some principles of being a human and to gain peace of mind.” 
[80-year-old retired employee].

Some respondents found emotional fulfillment through altruistic 
behavior (e.g., volunteering) or through religious and spiritual 

TABLE 2  Sample characteristics (N = 20).

Demographics Number or % of the 
participants

Age

60–69 2

70–76 8

77–84 9

85 and above 1

Gender

Women 11

Men 9

Marital status

Married 18

Other marital status 2

Education

Primary school 3

junior or high school 12

College or higher 5

Monthly income (CNY)

RMB 2999 or lower 7

RMB 3000–4,999 6

RMB 5001 or higher 7

Number of children

0 3

1 10

2 5

3 2

Housing conditions 19

Multistory apartments 14

High-rise apartments 6

100 RMB = 14.53 USD.
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practices. These pathways offered participants a sense of purpose and 
belonging, consistent with socioemotional selectivity theory, which 
suggests that older adults prioritize emotionally meaningful activities 
(Carstensen et al., 1999).

These findings suggest that older adults actively seek meaningful 
engagement and social connections to mitigate the emotional impact 
of living alone, although their access to coping strategies and 
preferences vary.

3.2.3 Theme (C): The use of smart products to 
satisfy emotional needs

The third theme explores the role of smart products in addressing the 
emotional needs of older adults, revealing both opportunities and 
barriers. Most of the OPLAs interviewed use a smaller variety of smart 
products, only use smartphones or smart TVs, or alarms to meet the basic 
needs of life, as they felt that physical operating interfaces would be easier 
to operate and that they would be less burdened with information.

3.2.3.1 Subtheme 7. Misattribution of the inconvenience 
of using smart products

Research has shown that older people often misunderstand or 
misinterpret technological features due to cognitive decline, leading 
to difficulties in interaction and subsequent inconvenience or even 
distress when using smart products (Dermody et al., 2021; Vaportzis 
et al., 2017). Previous bad user experiences can create a misconception 
whereby all smart products are bad and expensive among elderly 
people. They suffer from frustration of not being able to use smart 
products, believing that it is because of their deteriorating functions. 
However, in most cases, the root cause lies in the inadequate 

incorporation of aging-friendly design principles during the product 
development process.

“Older people are not accustomed to the use of smart products, 
for fear of operating errors and damage to the items. They are 
accustomed to old objects in their own homes, so learning to use 
new products is slightly difficult. The instruction wordings are not 
readable, and the products are not convenient to use.” [A 77-year-
old woman, Granny Deng, widowed 2 years ago, lives alone and 
has sleep problems].

Many participants struggled with the complexity of digital 
interfaces and blamed themselves for their inability to operate smart 
devices. This phenomenon—rooted in low self-efficacy—may result 
in avoidance behavior, consistent with Bandura’s (1997) theory of self-
efficacy, which asserts that perceived personal competence influences 
behavior and motivation.

3.2.3.2 Subtheme 8. Insufficient motivation to use smart 
products

The consumption concept among the elderly is still relatively 
conventional. Even though they may have the ability to consume, they 
still lack the habit of consuming due to the lifelong habit of thrift and 
frugality, which manifests as low desire and nonconsumption in the 
later years of their lives, especially among those who have experienced 
scarcity in their youth.

“Smart products are expensive and difficult to learn. I am used to 
my current lifestyle, so it is okay for me not to use it.” [Grandpa 

FIGURE 4

Diagram illustrating interconnected themes and subthemes related to the emotional needs of the OPLA.
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Fei, 75 years old, lives alone and his son returns once a year from 
another province].

In many cases, participants expressed little motivation to engage 
with smart technologies, citing perceived irrelevance, low trust, or a 
steep learning curve. Prior studies have similarly highlighted low 
perceived usefulness and high effort expectancy as critical barriers to 
technology adoption among the elderly (Venkatesh et al., 2003).

3.2.3.3 Subtheme 9. Greater receptiveness to smart 
products among older adults with higher educational 
backgrounds

More than 45% of the study participants graduated from 
universities. They showed greater acceptance of smart products, and 
most of them reported a positive user experience for smart products. 
This could be due to better learning ability to adopt new technology, 
as well as a higher disposable income that is linked to a greater 
intention to purchase smart products.

“It would certainly be better if there were similar products. It is 
just that we know fewer channels and do not know that there are 
such products that can make life easier. Money is not a problem 
for me.” [Grandma Liu, 82 years old, was widowed 2 years ago, 
living alone, with a university degree and a high economic level].

A clear pattern emerged wherein participants with higher levels 
of education demonstrated more interest and confidence in using 
smart products. This aligns with findings that education enhances 
digital literacy and openness to technology-mediated solutions 
(Charness and Boot, 2009).

These results suggest that while smart technologies hold potential 
for enhancing emotional well-being in older adults, disparities in 
education, digital literacy, and motivation significantly mediate 
their effectiveness.

4 Discussion

This study explored how OPLA in Chengdu, China, cope with 
emotional challenges and how they perceive the potential of smart 
products in meeting their emotional needs. The findings not only 
highlight the complex emotional landscape of OPLA but also reveal 
the opportunities and limitations of current smart products in 
enhancing their well-being. In this section, the findings are further 
interpreted through relevant theoretical lenses and discussed in terms 
of theoretical contribution, practical implications, and future 
research directions.

4.1 Lived experiences of living alone, 
emotion, and technology among OPLA

4.1.1 Theme (A): emotional well-being of OPLA 
due to living alone

Theme A highlights the critical role of emotional support from 
family and friends in the well-being of Chinese older people living 
alone (OPLA). Rooted in Confucian values, the family remains a 

primary source of emotional security and social identity in Chinese 
culture (Luo and Yeh, 2012). Maintaining close connections with 
children and peers fosters a sense of social belonging, a fundamental 
human need (Smith, 2017). In contrast, the absence of meaningful 
social ties often leads to loneliness, depression, and anxiety (Heinrich 
and Gullone, 2006).

Recent studies confirm that family support correlates positively 
with mental health and overall well-being in Chinese older adults 
(Chen et al., 2022), while living with children is associated with higher 
life satisfaction compared to independent living (Wang et al., 2014). 
Although living alone may not be emotionally detrimental in some 
Western contexts (Stanley et al., 2010; Mellor et al., 2008), research 
shows that in China and other Asian societies, it significantly 
undermines emotional well-being due to strong cultural expectations 
around intergenerational cohabitation (Lim and Kua, 2011; Kawamoto 
et al., 2005; You and Lee, 2006).

Additionally, older adults tend to suppress emotional 
expression, which may negatively impact on their physical and 
mental health over time (Carstensen et al., 2000). These findings 
suggest that emotional support and meaningful relationships 
remain central to healthy aging, particularly in cultures where 
family ties are deeply embedded.

4.1.2 Theme (B): efforts to satisfy emotional 
needs

Under Theme B, OPLA were found to maintain their emotional 
well-being and sense of independence through leisure activities—
voluntary, enjoyable non-work pursuits such as hobbies, exercise, and 
social interactions (Hills and Argyle, 1998). Participation in such 
activities has been shown to reduce depression (Fancourt and 
Tymoszuk, 2019) and enhance happiness and vitality in older adults 
(Sarid et al., 2010). Engaging with peers and social networks also 
mitigates loneliness and fosters emotional health (Lee and Ishii-Kuntz, 
1987). In various contexts, including the UK and Malaysia, spirituality 
has been identified as a key dimension of active and healthy aging 
(Malone and Dadswell, 2018; Tohit et al., 2012).

To sustain independence despite functional decline, tailored 
support such as assistive technologies and smart products plays a vital 
role (Buffel et  al., 2019). While living alone often leads to social 
isolation, technologies that facilitate social interaction or help form 
new connections—such as online support groups—can partially 
address emotional needs (Tsai and Tsai, 2011; Weinert et al., 2008; 
Paredes et al., 2021). Although the evidence remains limited regarding 
the effectiveness of digital interventions for older adults in urban 
settings (Cohen-Mansfield and Perach, 2015), their potential to 
support emotional well-being should not be overlooked.

However, age-related emotional characteristics influence user 
experience. Stereotypes that portray older adults as technology-
incompetent may diminish their willingness to adopt new tools. 
According to Socioemotional Selectivity Theory, as people age, they 
prioritize emotionally meaningful goals—such as staying connected 
with family—over knowledge acquisition (Carstensen, 2021). This 
suggests that emotionally resonant design is more relevant than 
cognitively demanding interfaces. Moreover, older adults may resist 
technologies explicitly labeled for seniors, fearing a loss of perceived 
competence and independence (Astell et al., 2020). In the Chinese 
context, this aligns with Confucian mianzi (“face”) culture, where 
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preserving dignity discourages use of assistive technologies that imply 
vulnerability. We  describe this tension as “affective-technological 
dissonance,” underscoring the need to move from “age-friendly” to 
“culturally and emotionally congruent” design paradigms.

4.1.3 Theme (C): the use of smart products to 
satisfy emotional needs

Older adults’ misattribution of inconvenience to smart products 
often stems from a combination of cognitive decline, usability issues, 
and emotional factors. As cognitive processing slows with age, 
complex interfaces can become overwhelming, leading to 
misunderstanding, frustration, and even avoidance (Dermody et al., 
2021). These challenges highlight the importance of age-appropriate 
design, as well as the inclusion of user feedback during development, 
which has been shown to enhance usability and satisfaction (Borelli 
et al., 2019).

Moreover, technological anxiety—often rooted in past negative 
experiences or unfamiliarity—can intensify emotional resistance to 
smart products (Lou and Liu, 2023). Many older adults desire 
technology that genuinely improves quality of life but feel alienated by 
tools that are not designed with their emotional and cognitive needs 
in mind (Huang et al., 2024). When design fails to support their self-
image as independent and competent, particularly in cultural contexts 
like China’s mianzi (face) culture, it can lead to what we  term 
“affective-technological dissonance.” This highlights the need for a 
shift from merely “age-friendly” interfaces to culturally and 
emotionally congruent designs.

Financial concerns also hinder adoption. Many OPLA perceive 
smart products as expensive or inaccessible, especially in lower-
income urban settings (Li and Woolrych, 2021). Although they 
recognize the potential benefits of technology for aging, they believe 
only wealthier groups can afford these tools. Government subsidies 
and community-based support programs are therefore essential to 
improve both access and motivation (Chen et al., 2022; Kong et al., 
2023). Interview data also revealed that older adults with higher 
education levels exhibited greater emotional adaptability and 
technological openness, a finding consistent with research on wisdom 
traits such as empathy, self-reflection, and emotion regulation (Jeste 
and Lee, 2019). With adequate support—social, emotional, and 
financial—older adults are more likely to overcome resistance and 
engage meaningfully with digital solutions that enhance their well-
being (Paredes et al., 2021).

In summary, Theme A indicates that living alone generally has a 
negative effect on the emotional well-being of older adults. This effect 
is exacerbated by the stoicism and emotional inexpressiveness often 
observed in older Chinese adults, which further harms their physical 
and mental health. Theme B highlights that Chinese seniors living 
alone take proactive steps to maintain their independence despite 
facing physical and mental risks. Theme C reveals that older adults 
often blame themselves for difficulties in using smart products, 
leading to negative experiences such as frustration. However, those 
with higher educational backgrounds tend to learn more easily and 
show greater acceptance of these technologies. Therefore, 
incorporating elements that address the emotional needs of seniors 
into smart products is crucial. This approach enhances the perceived 
usability and overall user experience, conveys positive product 
semantics, and enables older adults to seamlessly benefit from 
technological advancements.

4.2 Practical revelations

The findings of this study offer valuable guidance for improving 
smart product design, enhancing elderly care services, and informing 
policy development, as shown in Figure 5. The emotional needs of 
older people living alone deserve urgent attention, as social isolation 
and loneliness can significantly affect their physical and mental health, 
posing a growing public health concern.

To begin with, in the realm of smart product design, a human-
centered approach should be prioritized to reduce the barriers older 
adults face when using digital technologies. Simplified interfaces, 
intuitive interaction processes, and features such as one-button 
shortcuts or “elderly-friendly” modes can minimize frustration and 
improve accessibility (Wang et al., 2020). Moreover, smart products 
should move beyond functionality and incorporate emotional care 
elements—such as music, companionship features, or voice assistants 
that detect and respond to users’ emotional states—to promote 
psychological well-being (Curumsing et  al., 2019). Emotional 
engagement through design can effectively enhance motivation and 
long-term adoption among older users.

Furthermore, elderly care service providers should strengthen 
their attention to emotional and social support. Beyond meeting daily 
living needs, community-based organizations can regularly organize 
cultural and recreational activities to help older adults expand their 
social networks and reduce feelings of isolation. At the same time, 
improving digital literacy through structured programs can empower 
older people to use smart products with greater confidence, creating 
a more inclusive digital environment that supports emotional well-
being (Ngiam et al., 2022). Initiatives such as psychological counseling 
or peer support groups can further address emotional loneliness and 
foster a sense of belonging.

Finally, government efforts are essential to address the digital 
divide and support the emotional needs of older populations (State 
Council Office of the People’s Republic of China, 2020). Authorities 
should establish design standards for age-appropriate technologies, 
promote the development of simplified interfaces and functions, and 
encourage enterprises to consider the specific needs of different 
subgroups. In addition, maintaining offline service channels, 
simplifying digital service procedures, and offering financial subsidies 
or incentives can significantly improve access to smart technologies 
for older adults with limited digital skills or income. These policy-level 
interventions will help create a supportive digital environment where 
smart products and services can more effectively meet the emotional 
and practical needs of the aging population.

4.3 Research limitations and future 
research

Despite the study offering meaningful insights, several limitations 
should be  acknowledged. The research was based on qualitative 
interviews with 20 relatively healthy and independent older adults 
living alone in urban Chengdu, recruited through non-random 
sampling. This limits the generalizability of the findings, as it excludes 
other subgroups such as rural residents, those with frail health, or 
those living with family members. The reliance on self-reported data 
and thematic analysis may also introduce subjectivity. Furthermore, 
due to cultural stigma and internalized shame, older adults may avoid 
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expressing emotional vulnerability directly, often using neutral terms 
like “boredom” to describe deeper emotional distress (Grenade and 
Boldy, 2008), which suggests the need for carefully designed, 
culturally sensitive interview protocols. To enhance external validity 
and reliability,

5 Conclusion

This study contributes to a deeper understanding of the 
emotional needs of older people living alone (OPLA) in urban China 
and their complex relationship with smart technology. Through 
qualitative interviews, it reveals that emotional well-being among 
OPLA is closely tied to living arrangements and is often challenged 
by feelings of anxiety, loneliness, and diminished autonomy. While 
many older adults develop self-regulatory strategies such as engaging 
in leisure activities or maintaining social connections to cope with 
these challenges, their engagement with smart products remains 
limited due to low motivation, usability barriers, and the lack of 
age-sensitive design. These findings underscore the urgent need to 
shift from a purely functional view of aging technology to one that 
centers emotional responsiveness and cultural relevance. Future 

research should explore participatory and context-sensitive design 
strategies that embed emotional needs into product development. 
Furthermore, a collaborative effort among policymakers, designers, 
community organizations, and technology developers is essential to 
foster inclusive digital ecosystems that support emotional well-being, 
promote independent living, and enable active aging in a rapidly 
evolving technological landscape.
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The impact of internet use on the 
subjective age of older adults: 
evidence and mechanisms
Zeyu Kong  and Anqin Zhu *

School of Government, Nanjing University, Nanjing, China

Background: In the context of digitalization and population aging, leveraging 
Internet technology to reduce the subjective age of older adults helps to 
promote active aging and healthy aging, thereby contributing to the realization 
of the development of high-quality national undertakings for the aged.

Methods: Data from the Chinese Longitudinal Aging Social Survey (CLASS) in 
2020 were analyzed. Regression analyses and instrumental variable methods 
were employed to examine the main effects, heterogeneous effects, and 
mechanisms of Internet use on the subjective age of older adults. Latent class 
models and multinomial treatment effect models were used to explore the 
impact of Internet use patterns on the subjective age of older adults.

Results: Internet use has a significant negative effect on the subjective age of older 
adults. This conclusion still holds after ruling out endogeneity using instrumental 
variables methods and conducting various robustness tests. The mechanism test 
shows that Internet use lowers subjective age by improving health status, self-
efficacy, and social capital. Heterogeneity analysis demonstrates that the impact 
of Internet use on reducing subjective age is more significant among young-old 
individuals, those with non-agricultural hukou, and those in better economic 
conditions. Further analysis suggests that different Internet use patterns have 
varying effects on the subjective age of older adults.

Conclusion: This research suggests that Internet use reduces subjective age 
among older adults. This effect is primarily realized through improvements in 
health, self-efficacy, and social capital and varies by age, hukou, economic 
conditions, and Internet use patterns. These findings contribute to the theoretical 
understanding of how Internet use can delay subjective aging and offer policy 
implications for enhancing the digital dividend for older adults.

KEYWORDS

subjective age, older adults, internet use, health status, self-efficacy, social capital, 
active aging, healthy aging

1 Introduction

Population aging is evolving into a global challenge. As the country with the highest 
degree of aging, China’s older adult population and its growth rate significantly exceed the 
international average. From 2000 to 2022, China transitioned from an aging society to an aged 
society, with the number of people aged 60 and above increasing from 126  million to 
280 million, and the proportion rising from 10.46 to 19.8%, with an average annual growth 
rate of 3.88%. The rapid aging of the population has led to a gradual decline of the demographic 
dividend and a continuous increase in pension security and healthcare expenditures, 
presenting significant challenges for economic and social development. Given this context, 
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promoting active aging and healthy aging and enhancing the quality 
of life of older adults has become a critical concern for both 
policymakers and scholars.

Subjective age, defined as an individual’s self-perception of 
their age, is a crucial psychological indicator of older adults’ quality 
of life (1–3). Previous studies have shown that older adults perceive 
their subjective age as younger than their chronological age (2). A 
younger subjective age reflects a positive age identity and serves as 
an effective self-protection strategy that enables older adults to 
resist negative stereotypes of aging (2, 3). It has also been associated 
with increased economic and social participation, improved 
physical function, a lower incidence of chronic diseases, reduced 
anxiety and depressive symptoms, a lower risk of cognitive decline, 
decreased mortality risk, and enhanced subjective well-being 
(1–4). However, Chinese older adults’ subjective age is, on average, 
4.8% younger than their chronological age (5), whereas this 
discrepancy is approximately 11% in Germany (6), 15–16% in the 
United States (1), and exceeds 20% in Denmark (7). Currently, 
China has a relatively low level of old-age security and an 
underdeveloped public health infrastructure, and a higher 
subjective age further exacerbates the disadvantaged status of older 
adults. Given this context, a comprehensive analysis of the 
mechanisms shaping subjective age is essential for developing 
strategies that delay subjective aging and promote well-being 
among older adults.

The rapid development of information and communication 
technologies (ICTs) has transformed older adults’ lifestyles and social 
interactions, offering the potential to delay subjective aging. As of 
2023, there were approximately 170 million older Internet users in 
China, with an Internet penetration rate of 57.4% among this age 
group. Examining the impact of Internet use on subjective age 
therefore holds significant theoretical and policy relevance. Research 
has increasingly explored both the determinants of subjective age and 
the impact of Internet use among older adults. The existing literature 
primarily employs the bio-psycho-social model to examine the factors 
influencing subjective age, highlighting the significant roles of health 
status, psychological resources, personality traits, socioeconomic 
status, and social capital (8–17). However, the role of Internet use has 
received limited attention. Studies on Internet use among older adults 
have predominantly focused on its effects on health outcomes, self-
efficacy, social capital, and subjective well-being (18–24). Although 
some research has explored the relationship between Internet/social 
media use and attitudes toward aging (25–27), studies directly 
investigating its impact on subjective age remain scarce. Consequently, 
further research is needed to confirm whether Internet use affects the 
subjective age of older adults.

The present study analyzes the effects and mechanisms of Internet 
use on subjective age among older adults, using data from the Chinese 
Longitudinal Aging Social Survey (CLASS) in 2020. This study makes 
several contributions. First, it introduces a new research perspective 
to the literature on subjective aging by integrating symbolic 
interactionism, social comparison theory, and social constructionism 
to examine the main effects of Internet use on subjective age, as well 
as incorporating the bio-psycho-social model to explore the 
underlying mechanisms. Second, it employs the instrumental variable 
approach to address potential endogeneity, enhancing the robustness 
of the findings. Third, it explores the heterogeneous effects of Internet 
use on subjective age and the impact of different Internet use patterns, 

providing empirical insights relevant to bridging the digital divide and 
enhancing the digital dividend for older adults.

2 Literature review and research 
hypotheses

2.1 Subjective age of older adults and its 
determinants

Subjective age refers to how old an individual perceives themselves 
to be, and is typically measured using felt age (3). Older adults tend to 
report a felt age lower than their chronological age (2). Stereotype 
threat theory suggests that negative age-related stereotypes can harm 
the behavior, health, and subjective well-being of older adults; thus, a 
younger subjective age can help mitigate these stereotypes and restore 
a sense of self-worth (2). Consequently, maintaining a younger 
subjective age is considered a positive self-concept that can encourage 
older adults to continue participating in socio-economic activities, 
improving their financial situation, promoting interpersonal 
interactions, and enhancing quality of life (1, 2). The bio-psycho-social 
model provides a comprehensive theoretical framework for explaining 
the determinants of subjective aging indicators such as subjective age 
(2), awareness of age-related changes (28), and subjective life 
expectancy (29). From an information processing perspective, this 
model suggests that individuals form their subjective age based on 
biological, psychological, and social cues about aging (2). Therefore, 
we  categorize the determinants of subjective age into biological, 
psychological, and social factors.

Biological factors include various health indicators. Physical 
decline and cognitive impairments are key signs of biological aging; 
thus, worsening health is associated with an increase in subjective age 
among older adults. Subjective health, an individual’s perception of 
their health status, reflects their actual health levels. Indicators such as 
self-rated health and health satisfaction are associated with a lower 
subjective age (8, 9). Several studies have used the concept of 
subjective health to measure subjective aging (29, 30), which may 
introduce confounding biases. Consequently, related research has 
used objective health indicators such as activities of daily living, bodily 
pain, chronic diseases, BMI, depressive symptoms, and cognitive 
abilities to confirm that better health status is associated with a lower 
subjective age (8, 9). Other research has explored the relationship 
between biomarkers and subjective age, finding that a balanced body 
composition and better respiratory and muscle system function also 
contribute to a lower subjective age (10).

Psychological factors include psychological resources and 
personality traits. The stress process model suggests that aging is 
accompanied by negative events, such as mental decline, changes in 
family structure, and the loss of social relationships, which increase 
stress and lead to negative aging perceptions among older adults 
(11). Psychological resources, such as positive emotions and self-
efficacy, can enhance coping abilities, mitigate the consequences of 
stress, and reduce subjective age. For instance, positive emotions can 
broaden cognitive patterns, strengthen psychological resilience, and 
foster a positive age identity in older adults (11). Self-efficacy—an 
individual’s belief in their ability to manage their life and 
environment and achieve their goals—encourages older adults to 
actively engage with society and mobilize available resources for 
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self-regulation, reducing subjective age (12, 13). Personality traits are 
related to stress coping strategies and can influence vulnerability to 
stress and its consequences. Specifically, those with higher openness 
to experience and extraversion tend to adopt cognitive patterns 
similar to those of younger individuals, typically reporting a lower 
subjective age. Those with higher conscientiousness are more likely 
to expend extra effort when facing challenges to achieve their goals, 
helping to buffer against the effects of stress and delay subjective 
aging. Agreeableness promotes social integration, prevents feelings 
of loneliness, and reduces subjective age. Emotional stability can 
reduce perceived stress, negative aging experiences, and subjective 
age (14).

Social factors include socio-economic status and social capital. 
Continuity theory suggests that withdrawal from socio-economic 
activities in old age leads to role loss and a decline in status, making it 
difficult for subjective age to align with the middle-aged years. Socio-
economic status can offset the resource losses and status decline 
brought about by aging and also influence the timing of role 
transitions. Privileged groups tend to marry, have children, and retire 
later, thus avoiding the “downward extension of adultlike experience” 
and delaying subjective aging (15). Consequently, education and 
income are associated with reduced subjective age, while retirement 
is associated with increased subjective age (5, 16). Social capital can 
mitigate the negative consequences of stress events (29) and 
compensate for the role losses associated with aging, ensuring 
continuity with middle-aged roles and maintaining a younger 
subjective age (17). Components of social capital, such as social 
networks, social participation, and social support, are associated with 
a lower subjective age (16, 17).

2.2 Main effects of internet use on 
subjective age of older adults

In the context of population aging, studies on the digital divide 
among older adults have explored the determinants of their access to 
the Internet, use pattern, and digital skills (18, 19), and have analyzed 
the impact of Internet use on their health status, quality of life, and 
self-concept (20–24). However, subjective age, as a component of self-
concept, has received relatively little attention. Therefore, drawing on 
symbolic interactionism, social comparison theory, and social 
constructionism, this study explores the main effects of Internet use 
on older adults’ subjective age from the perspective of self-concept.

Symbolic interactionism posits that individuals construct 
their self-concept through interactions with others, which are 
based on symbols that carry shared meanings (31). Individuals 
convey symbols through their actions, which others then assign 
meaning to and provide feedback on, ultimately leading 
individuals to internalize others’ perceptions and form their own 
self-concept (3). Regarding subjective age, individuals can alter 
others’ perceptions by adopting behaviors typically associated 
with youth, thereby lowering their subjective age. The age 
distribution of Internet users has consistently skewed younger, 
with older adults often labeled “digital refugees.” This has 
transformed Internet use into a symbol with age-related 
connotations—as a typical activity for younger people, it has 
become a marker of youth identity (24). Thus, older adults’ 
Internet use can serve as a means to express age identity and 

establish a distinction between themselves and older adults who 
do not use the Internet, influencing others’ perceptions and 
fostering a younger subjective age (24).

Social comparison theory suggests that an individual’s self-
concept is shaped by comparisons with others (32). Individuals form 
differentiated self-concepts by comparing themselves to others along 
specific dimensions. Perceiving others as superior leads to upward 
social comparisons, resulting in a negative self-concept. Conversely, 
downward social comparisons, perceiving others as inferior, foster a 
positive self-concept (15). Driven by self-protective motivations, older 
adults tend to engage in downward social comparisons, devaluing 
those with more visible signs of aging to elevate their own status, 
thereby forming a younger subjective age to counteract age-related 
stereotypes (33). However, the outcome of social comparisons 
depends on the availability of comparison targets—in the absence of 
inferior comparison targets, individuals may be forced to compare 
themselves with superior others, undermining the self-protective 
effect (32). The Internet increases the accessibility of information, 
expanding the pool of comparison targets, which may lead to more 
downward social comparisons and reduce subjective age. Additionally, 
the self-protective motivation of older adults can trigger motivated 
reasoning, leading them to interpret, distort, or ignore information 
strategically to manipulate social comparisons and improve their self-
concept (32). Furthermore, the Internet’s algorithmic recommendation 
systems synergize with these prior motivations, creating a “beneficial 
online echo chamber” (34) that provides more opportunities for 
downward social comparisons and further lowers subjective age.

Social constructionism posits that an individual’s self-concept is 
shaped through public discourse construction (27). Mainstream 
public discourse views aging as a symbol of vulnerability, associating 
it with negative labels such as frailty and dependency. Individuals 
internalize these age-related stereotypes during their early life through 
literature and mass media; as they age, they associate these stereotypes 
with themselves, leading to self-directed ageism and increased 
subjective age (2). However, age-related stereotypes are not fixed. The 
decentralization and user-driven nature of the Internet have 
transformed information dissemination patterns, shifting from a 
top-down mass media model to a bottom-up self-media model, 
providing marginalized groups with opportunities for self-expression. 
By leveraging the Internet’s information dissemination mechanisms, 
older adults can negotiate, resist, and reconstruct prevailing negative 
and static age-related stereotypes to foster a positive age identity. For 
instance, older adults can use online self-presentation to counteract 
the negative associations between aging and physical decline or 
diminished attractiveness. Additionally, they can share personal 
experiences to highlight the diversity of the aging process and publicly 
expose age discrimination to advocate for the establishment of an 
age-friendly society, transforming the public’s negative perceptions of 
aging and fostering a younger subjective age (27).

Empirical research examining the impact of Internet use on older 
adults’ subjective age is limited. However, several studies focusing on 
other subjective aging indicators provide evidence for the above 
theories. Specifically, Cody et al. (25) found that Internet training 
improved older adults’ attitudes toward aging. McGrath (26) noted 
that middle-aged and older adults’ self-presentation on Instagram 
increased their visibility, helping them integrate into mainstream 
culture and resist ageism. Ng and Indran (27) found that older TikTok 
users were actively engaged in discussions about growing older, with 
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the potential to reconstruct negative perceptions of aging. Based on 
this, the following hypothesis is proposed:

H1: Internet use can reduce the subjective age of older adults.

2.3 Mechanism of internet use on 
subjective age of older adults

The bio-psycho-social model suggests that individuals form their 
subjective age based on biological, psychological, and social cues. As 
a novel information dissemination mechanism, the Internet can 
generate a series of biological, psychological, and social effects, 
influencing the input into the subjective age formation system and, 
consequently, its outcomes. Based on this model and relevant 
empirical research, the present study proposes that Internet use lowers 
the subjective age of older adults by improving health status, self-
efficacy, and social capital.

2.3.1 Health status
Older adults’ health status can be improved through health-related 

Internet use (HRIU), online social interactions, and cognitive 
stimulation. HRIU includes activities such as online consultations, 
medication services, communication with fellow patients, and health 
information-seeking (35). Online consultations and medication 
services reduce the cost of offline medical visits and increase 
accessibility to healthcare resources, thus improving health (20); 
communication with fellow patients fosters social connections, 
helping to alleviate psychological distress caused by illness (36); and 
health information-seeking improves health literacy, promoting 
healthy behaviors and enhancing physical and mental health (35). 
Online social interaction involves instant messaging tools, online 
forums, and social media. In the context of family downsizing, online 
social interaction overcomes the limitations of time and space, 
strengthens social ties with family and friends, and alleviates loneliness 
and depression (21). Cognitive stimulation refers to the role of 
Internet use in exercising visual analysis, executive functions, and 
memory, thus improving cognitive functions and reducing the risk of 
dementia (22). As health status is a key indicator of biological aging, 
improving health can reduce subjective age. Thus, we propose the 
following hypothesis:

H2a: Internet use lowers the subjective age of older adults by 
improving health status.

2.3.2 Self-efficacy
According to the concept of psychological empowerment (37), 

Internet use can improve older adults’ self-efficacy through several 
channel outcomes, including enactive attainment, vicarious 
experience, verbal persuasion, and emotional arousal state. First, 
Internet applications such as health management, online financial 
planning, remote education, and government services can improve 
older adults’ ability to live independently, helping them achieve their 
goals in the face of physical, psychological, and social barriers, thereby 
accumulating enactive mastery experiences and enhancing self-
efficacy (21, 23). Second, the Internet’s information-seeking and social 
networking functions help older adults observe the others’ behaviors, 
which can promote social learning, accumulate vicarious experiences, 

and further enhance self-efficacy (36). Third, verbal persuasion 
includes advice, encouragement, and praise from others. The Internet 
can enhance social connections for older adults, providing them with 
advice and encouragement when facing difficulties, receiving praise 
after achieving goals, and gaining positive feedback through “likes,” 
“shares,” and other novel social media symbols, thereby improving 
self-efficacy (36). Last, the entertainment features of the Internet can 
alleviate fatigue, reduce anxiety, and improve emotional state, thus 
promoting self-efficacy (23). As a crucial psychological resource, self-
efficacy can improve older adults’ coping abilities, reduce the negative 
consequences of stress, and lower the subjective age. Thus, we propose 
the following hypothesis:

H2b: Internet use lowers the subjective age of older adults by 
improving self-efficacy.

2.3.3 Social capital
Internet use can improve older adults’ social capital through 

mechanisms such as the maintenance and expansion of social 
networks, the enhancement and spillover of social participation, and 
improvements in the quantity and quality of social support. First, the 
immediacy of the Internet reduces the cost of contact with others, 
helping to maintain existing social networks and facilitating the 
formation of new networks based on geographic or occupational 
connections, thereby expanding and constructing unfamiliar and 
more diverse social networks (38). Second, the Internet has introduced 
new communication modes, such as live streaming, video calls, and 
online sharing, which enhance online social interactions and improve 
intimate relationships (24). Additionally, because the rate of Internet 
addiction among older adults is low (21), online social interactions 
can produce offline spillover effects, further enriching social 
participation (24). Third, the Internet’s anonymity and de-personalized 
communication features can produce a disinhibition effect, thus 
increasing self-disclosure of painful and embarrassing experiences, 
enhancing trust, and leading to a greater quantity and quality of social 
support (36, 39). As components of social capital, social networks, 
social participation, and social support help mitigate the status decline 
and role loss caused by aging, thereby reducing subjective age. Thus, 
we propose the following hypothesis:

H2c: Internet use lowers the subjective age of older adults by 
improving social capital.

3 Methodology

3.1 Data

The Chinese Longitudinal Aging Social Survey (CLASS) is a 
nationally representative survey conducted by the National Survey 
Research Center at Renmin University of China. To ensure the relevance 
and the availability of key variables, the present study used the CLASS 
2020 data for empirical analysis. CLASS 2020 covers 28 provincial-level 
administrative regions across China, with respondents aged 60 and 
above. The survey includes data on sociodemographic characteristics, 
health status, self-efficacy, social capital, and subjective age, making it 
suitable for this study. To enhance statistical power, we excluded samples 
with missing values in the dependent variable, independent variable, 
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and control variables, while retaining samples with missing values in 
the mechanism variables. The sample size for the main effect analysis is 
9,531, whereas the sample size for certain mechanism tests is smaller. 
Potential attrition bias arising from missing values in mechanism 
variables will be addressed using the inverse probability of attrition 
weighting (IPAW) method in subsequent analyses.

3.2 Variables

3.2.1 Dependent variable
The dependent variable was subjective age. Following the 

approach used in previous literature (5), subjective age was measured 
as the discrepancy between felt age and chronological age. Felt age was 
assessed using the following question: “How old do you feel most of 
the time?” A larger discrepancy between felt age and chronological age 
indicates a higher subjective age.

3.2.2 Independent variable
The independent variable was Internet use, measured as follows: 

never = 0, a few times per year = 1, at least once a month = 2, at least 
once a week = 3, and daily = 4.

3.2.3 Mechanism variables
The mechanism variables included health status, self-efficacy, and 

social capital.
First, given that using subjective health to explain subjective age 

may introduce confounding biases, this study used objective health 
indicators, including activities of daily living (ADL), instrumental 
activities of daily living (IADL), chronic diseases, depressive 
symptoms, and cognitive ability. ADL was measured using the Katz 
Index, which includes six activities: feeding, dressing, bathing, 
toileting, continence, and transferring. The total number of activities 
that respondents could independently complete was used as the ADL 
index. IADL was measured using the Lawton Scale, which includes 
eight activities: using the telephone, taking medication, going out, 
using public transportation, shopping, handling finances, preparing 
food, and housekeeping. The total number of activities that 
respondents could independently complete was used as the IADL 
index. Chronic diseases were measured by the number of chronic 
diseases a respondent had been diagnosed with by doctors. Depressive 
symptoms were measured using the Center for Epidemiologic Studies 
Depression (CES-D) Scale, which includes nine emotions: sadness, 
loneliness, sorrow, disappointment, loss of appetite, sleep disturbances, 
worthlessness, emptiness, and loss of interest. Respondents were asked 
to rate these emotions on a three-point scale: never = 1, sometimes = 2, 
and often = 3. The total score was used as the depressive symptom 
index. Cognitive ability was measured using the Minimum Mental 
State Examination (MMSE) scale, which includes 16 items, each worth 
1 point, with the total score used as the cognitive ability index.

Second, based on the approach by Ding and Wang (40), self-efficacy 
was measured using three items: “As I get older, I find it harder to make 
new friends,” “Older people are better at handling life problems,” and “I 
still feel like a useful person to society.” Responses range from “strongly 
disagree” to “strongly agree” on a five-point scale. After reverse coding 
the first item, the average score was used as the self-efficacy index.

Finally, the available social capital indicators in the CLASS 2020 data 
include social participation and social networks. Specifically, the measure 

of social participation was based on the frequency with which respondents 
engage in six activities: religious activities, training courses, watching 
television, singing, board games, and square dancing. The response options 
are coded as follows: not participating = 0, a few times a year = 1, at least 
once a month = 2, at least once a week = 3, and almost daily = 4. The 
average score was used as the social participation index. Social networks 
were measured using the Lubben Social Network Scale, which includes six 
items that focus on the number of close friends or relatives the respondent 
has daily contact and discusses personal matters with, and receives 
assistance from. Responses are scored from “none” to “9 or more” on a 
six-point scale, with the average score used as the social network index.

3.2.4 Control variables
This study controlled for the following variables: gender (female = 0, 

male = 1), age (chronological age), ethnicity (Han = 0, minority = 1), 
religious belief (no = 0, yes = 1), hukou type (agricultural hukou = 0, 
non-agricultural hukou = 1), marital status (single = 0, married = 1), 
political status (non-CPC members = 0, CPC members = 1), education 
(years of education), retirement status (no = 0, yes = 1), pension 
(no = 0, yes = 1), economic condition (poorer = 1, average = 2, 
better = 3), number of houses, family size, number of children, and 
living arrangement (live without children = 0, live with children = 1). 
To account for unobservable macroeconomic confounders, province 
fixed effects were included in the analysis. Descriptive statistics are 
presented in Table 1. Respondents’ characteristics are described by 
means and standard deviations (SD) for numerical variables and 
numbers and percentages for categorical variables.

3.3 Model specification

3.3.1 Main effect models
This study employed the following linear regression model to 

examine the main effect of Internet use on the subjective age of older 
adults, as shown in Equation (1):

	 0 1 2_ ,i i i i iSub age Internet X Provinceα α α ε= + + + + 	 (1)

where _ iSub age denotes subjective age, iInternet  represents 
Internet use, iX  is a vector of control variables, iProvince  represents 
province fixed effects, and εi is the error term. The coefficients α0, α1, and 
α2 are parameters to be estimated. To address potential heteroskedasticity, 
robust standard errors were employed in the estimation.

The above regression model may, however, suffer from endogeneity. 
Specifically, unobserved factors such as personality traits may influence 
both subjective age (14) and Internet use (41), resulting in omitted 
variable bias. Furthermore, as Internet use is a typical behavior of 
younger individuals, a lower subjective age increases the likelihood that 
older adults will use the Internet (30), leading to simultaneity bias. To 
address the potential endogeneity, we followed the approach of existing 
literature (42–44) and used household broadband access as an 
instrumental variable, constructing the following two-stage least squares 
(2SLS) model. The first-stage is specified as Equation (2) and the 
second-stage is specified as Equation (3):

	 0 1 2i i i i iInternet Broadband X Provinceβ β β ζ= + + + +
	 (2)
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TABLE 1  Descriptive statistics.

Variables N Mean (SD) / %

Subjective age 9,531 −3.069 (6.460)

Internet use 9,531 1.065 (1.699)

ADL 9,531 5.692 (0.963)

IADL 9,531 7.340 (1.684)

Chronic diseases 9,531 1.639 (1.445)

Depressive symptoms 8,483 15.656 (3.291)

Cognitive ability 9,531 13.476 (3.061)

Self-efficacy 7,796 3.009 (0.710)

Social participation 9,531 0.835 (0.588)

Social networks 9,531 2.379 (0.844)

Gender

 � Female 4,701 49.323%

 � Male 4,830 50.677%

Age 9,531 71.419 (6.566)

Ethnicity

 � Han 9,014 94.576%

 � Minority 517 5.424%

Religious belief

 � No 9,080 95.268%

 � Yes 451 4.732%

Hukou type

 � Agricultural hukou 5,320 55.818%

 � Non-agricultural hukou 4,211 44.182%

Marital status

 � Single 2,367 24.835%

 � Married 7,164 75.165%

Political status

 � Non-CPC members 9,134 95.835%

 � CPC members 397 4.165%

Education 9,531 5.965 (4.116)

Retirement status

 � No 5,373 56.374%

 � Yes 4,158 43.626%

Pension

 � No 2,121 22.254%

 � Yes 7,410 77.746%

Economic condition 9,531 2.067 (0.533)

Number of houses 9,531 1.076 (0.400)

Family size 9,531 2.694 (1.308)

Number of children 9,531 2.364 (1.284)

Living arrangement

 � Live without children 6,275 65.838%

 � Live with children 3,256 34.162%
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

0 1 2_ ,i i i i iSub age Internet X Provinceγ γ γ η= + + + +
	 (3)

where iBroadband  is the instrumental variable, and iInternet  is the 
fitted value of Internet use obtained from the first-stage regression 
(Equation 2). Since household broadband access is a prerequisite for 
Internet use, it satisfies the strong first-stage condition. Additionally, 
broadband access is assumed to affect subjective age only indirectly 
through its influence on Internet use among older adults, satisfying the 
exclusion restriction. Previous studies have also employed similar 
instrumental variables to address the endogeneity of Internet use. For 
example, Zhang and Li (42), using data from the 2017 Chinese General 
Social Survey (CGSS), employed household Internet connectivity as an 
instrumental variable to estimate the impact of Internet use on older 
adults’ social networks. Ma et al. (43), based on data from the 2018 and 
2020 China Health and Retirement Longitudinal Study (CHARLS), used 
broadband access as an instrumental variable to estimate the effect of 
Internet use on middle-aged and older adults’ self-rated health. Zhang 
et al. (44), using survey data from four Chinese cities in 2019, employed 
Internet accessibility as an instrumental variable to estimate the impact of 
Internet use on the mental health of older adults. Taken together, these 
examples demonstrate the plausibility of using broadband access as an 
instrumental variable for Internet use in the present study. In the following 
empirical analysis, we  further tested the validity of the instrumental 
variable through weak instrument tests and randomization inference (45). 
We also assessed the robustness of the 2SLS estimates using the union of 
confidence intervals (UCI) and the local-to-zero (LTZ) methods. 
Therefore, γ1 provides an unbiased estimate of the causal effect of Internet 
use on subjective age of older adults.

3.3.2 Mechanism analysis models
To examine the mechanisms by which Internet use impacts the 

subjective age of older adults, we  followed the approach of existing 
studies (46, 47) and constructed the following stepwise regression 
models. The model for the mechanism variable is presented in 
Equation (4), while the model for the dependent variable incorporating 
the mechanism variable is specified in Equation (5):

	


0 1 2i i i i iM a a Internet a X Province µ= + + + +
	 (4)

	


0 1 2 3_ ,i i i i i iSub age b b Internet b M b X Province ξ= + + + + +
	 (5)

where iM  represents the mechanism variables, including health 
status, self-efficacy, and social capital; iInternet  is the fitted value of 
Internet use from Equation 2; coefficient 1a  captures the effect of 
Internet use on the mechanism variables; 1b  represents the direct effect 
of Internet use on subjective age; and 2b  measures the effect of the 
mechanism variables on subjective age. If both 1a  and 2b  are statistically 
significant and 1b  is smaller than the Internet use coefficient in the 
main effect model, this provides evidence that Internet use influences 
subjective age through the specified mechanism variable.

It is worth noting that due to missing values for the depressive 
symptoms and self-efficacy measures, the sample size for their 
corresponding mechanism analysis models is smaller than that of the 
main effect model, which may introduce attrition bias. To address 
this issue, we adopted the IPAW method, following Falisse et al.’s (48) 
approach, to adjust for the imbalances between the full and attrition 

samples. Specifically, we  estimated a probit model to predict the 
denominator of the weight using the independent variables, control 
variables, and province dummies, and then excluded covariates that 
are significantly correlated with the probability of attrition to predict 
the numerator of the weight. This ensures the representativeness of 
the mechanism analysis results and enhances their comparability 
with the main effect analysis.

3.3.3 Further analysis models
Given the heterogeneity in Internet use patterns among older adults, 

it is necessary to explore how different patterns affect subjective age. To 
this end, we first constructed a latent class model to classify Internet use 
patterns, using 11 types of online activities as observed indicators: voice 
and video chatting, text chatting, online shopping, reading news, 
browsing information, playing music and video, playing games, 
transportation and travel, health management, financial management, 
and learning and training. The optimal number of latent classes was 
determined using multiple criteria, including the Akaike information 
criterion (AIC), Bayesian information criterion (BIC), sample-size 
adjusted BIC (SSABIC), entropy, and the p-values from the Lo–Mendell–
Rubin likelihood ratio test (LMR) and the bootstrap likelihood ratio test 
(BLRT). This classification yields the Internet use pattern variable.

We then estimated the effect of Internet use patterns on the 
subjective age of older adults by employing a multinomial treatment 
effect model (MTEM), using non-Internet users as the reference group 
and broadband access as an instrumental variable. The MTEM is 
estimated via a two-stage regression procedure. In the first stage, we 
estimated a mixed multinomial logit model to assess the determinants 
of Internet use patterns, as shown in Equation (6):

	 ϕ∗ = + + + +0 1 2 3ij i ij i ijPattern c c Z c l c Broadband 	 (6)

where subscript j refers to a specific Internet use pattern, ∗
ijPattern  

denotes the latent Internet use patterns, iZ  includes control variables 
and province dummies, ijl  represents latent variables influencing 
Internet use patterns, and iBroadband  is the instrumental variable.

In the second stage, we estimated the impact of Internet use patterns 
on subjective age using linear regression model, as shown in 
Equation (7):

	
( ) 0 1_ | , , .i i i i i j ij j ijj j

E Sub age Pattern Z l d d Z d Pattern d l= + + +∑ ∑ 	
(7)

Here, the latent variable ijl , assumed to follow a standard normal 
distribution, captures unobserved heterogeneity that may lead to 
endogeneity. The two-stage model was jointly estimated using 
maximum simulated likelihood, yielding consistent estimates of the 
effects of Internet use patterns on subjective age of older adults.

4 Results

4.1 Baseline regression analysis

Table  2 presents the baseline regression analysis. Column 1 
includes the core explanatory variable, while columns 2–4 successively 
incorporate individual, family, and provincial level control variables. 
The full model in column 4 shows that Internet use significantly 
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negatively affects subjective age, supporting hypothesis H1. Regarding 
the control variables, age significantly negatively affects subjective age. 
Due to the internalization of aging stereotypes as chronological age 
increases, felt age will become younger than chronological age, driven 
by self-protection motivations, leading to a decrease in subjective age 
(5). Religious belief significantly negatively affects subjective age. 
Religion helps older adults form positive life attitudes, encourages 
them to adopt a regular lifestyle, and promotes participation in 
religious activities, improving physical and mental health, enhancing 
social participation, and reducing subjective age. Hukou type 
significantly negatively affects subjective age. The segmentation of 
Hukou exacerbates the economic vulnerability of rural older adults 
and increases their subjective age. Marital status significantly 
negatively affects subjective age. Marriage relationships compensate 
for the loss of social relationships caused by aging, increase social 
support, enrich psychological resources, and reduce subjective age. 
Political status significantly negatively affects subjective age. CPC 
membership, as a form of political capital, can increase income, 
expand social networks, and lower subjective age. Family size 
significantly positively affects subjective age. A larger family size may 
lead older adults to focus on household activities, crowd out social 
participation, and potentially provoke family conflicts, increasing 
stress levels, thus raising subjective age. The effects of the remaining 
control variables are non-significant.

4.2 Endogeneity test

To address the endogeneity issue in the baseline regression model, 
this study followed the approach of existing literature (42–44), 

employing household broadband access as an instrumental variable 
and constructing a two-stage least squares (2SLS) model to estimate 
the effect of Internet use on older adults’ subjective age. The first-stage 
regression results presented in Table 3 show that the instrumental 
variable significantly positively affects Internet use. The Kleibergen–
Paap Wald rk F-statistic is 2678.121, which is greater than the critical 
value of 16.38 at the 10% significance level. The Anderson–Rubin 

TABLE 3  Endogeneity test.

Variables Reduced-form First-stage Second-stage

Internet use −0.204** (0.093)

Instrumental 

variable
−0.329** (0.150)

1.611*** 

(0.031)

Control 

variables
Yes

Province fixed 

effects
Yes

N 9,531

Kleibergen-

Paap rk Wald F 

statistic

2678.121

Anderson-

Rubin Wald test
4.820**

DWH test 5.963**

UCI test [−0.930, −0.022]

LTZ test −0.476*** (0.160)

*p < 0.1, **p < 0.05, ***p < 0.01; Robust standard errors in parentheses.

TABLE 2  Baseline regression analysis.

Variables (1) (2) (3) (4)

Internet use −0.094*** (0.036) −0.339*** (0.042) −0.365*** (0.042) −0.411*** (0.042)

Gender 0.021 (0.133) 0.020 (0.133) 0.089 (0.131)

Age −0.237*** (0.013) −0.230*** (0.013) −0.249*** (0.013)

Ethnicity 1.165*** (0.231) 1.099*** (0.232) −0.008 (0.245)

Religious belief −2.266*** (0.399) −2.277*** (0.395) −0.634* (0.373)

Hukou type −0.273 (0.200) −0.509** (0.204) −0.341* (0.201)

Marital status −0.545*** (0.158) −0.727*** (0.192) −0.416** (0.189)

Political status −1.219*** (0.366) −1.345*** (0.367) −0.989*** (0.367)

Education −0.058*** (0.019) −0.063*** (0.019) −0.028 (0.019)

Retirement status 0.116 (0.211) 0.068 (0.211) −0.012 (0.219)

Pension 0.457** (0.181) 0.435** (0.181) −0.265 (0.199)

Economic condition −0.109 (0.130) −0.121 (0.129) 0.068 (0.125)

Number of houses 0.841*** (0.181) 0.284 (0.183)

Family size 0.374*** (0.099) 0.171* (0.102)

Number of children −0.169*** (0.062) 0.001 (0.063)

Living arrangement −0.231 (0.294) 0.166 (0.296)

Constant −2.969*** (0.082) 15.029*** (0.993) 13.404*** (1.008) 13.624*** (1.032)

Province fixed effects No No No Yes

N 9,531 9,531 9,531 9,531

*p < 0.1, **p < 0.05, ***p < 0.01; Robust standard errors in parentheses.
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Wald test results are significant, rejecting the null hypothesis that the 
sum of the regression coefficients of the endogenous variables equals 
zero, indicating no weak instrument problem. The second-stage 
regression results presented in Table  3 show that Internet use 
significantly negatively affects subjective age, confirming that the 
baseline findings still hold after ruling out endogeneity. The Durbin–
Wu–Hausman (DWH) test results are also significant, indicating that 
Internet use is an endogenous variable and that the baseline regression 
analysis results suffer from downward bias, while the 2SLS results 
provide unbiased estimates. The instrumental variable regression 
results are presented in the following analysis.

Since the number of instrumental variables equals the number of 
endogenous variables, an overidentification test cannot be conducted. 
Following the approach of Chen et al. (45), this study employed a 
randomization inference method to assess the exclusion restriction of 
the instrumental variable. Specifically, placebo values for the 
instrumental variable were randomly generated, and their effects on 
Internet use (i.e., the first-stage regression) and subjective age (i.e., the 
reduced-form regression) were estimated. This procedure was 
repeated 2,000 times, yielding 2,000 placebo coefficients for each 
regression. Figure 1 presents histograms of the placebo estimates from 
the first-stage and reduced-form regressions. The results indicate that 
the placebo instrument has much less power to predict both Internet 
use and subjective age than the actual instrument, with the majority 
of placebo coefficients being close to zero. Evaluated by the p-value, 
fewer than 1% of the placebo coefficients have an absolute value larger 
than that of the actual coefficient, in both the first-stage and reduced-
form regressions. These findings suggest that the instrumental variable 
is unlikely to affect subjective age through channels other than 
Internet use.

To further assess the robustness of the 2SLS estimates, this study 
used the UCI approach and the LTZ to test the sensitivity of the 2SLS 
results when the instruments are plausibly exogenous. The UCI test 

shows that the 95% confidence interval for the Internet use coefficient 
is [−0.930, −0.022], which does not include zero. The LTZ test reveals 
that the Internet use coefficient is significantly negative. Therefore, the 
estimated results remain robust even when relaxing the exclusion 
restriction of the instrumental variable.

4.3 Robustness checks

4.3.1 Substitution of dependent variable
In the previous analysis, the dependent variable was measured as 

the discrepancy between felt age and chronological age. Here, 
following relevant literature (1, 5, 16), the dependent variable was 
replaced with felt age (SA1), the ratio of the discrepancy between felt 
age and chronological age to chronological age (SA2), and whether felt 
age is greater than or equal to chronological age (SA3). The 2SLS and 
IV-Probit models were used for regression. Panel A of Table 4 shows 
that Internet use significantly negatively affects all different subjective 
age indicators, validating the robustness of the previous findings.

4.3.2 Winsorization of dependent variable
To avoid the impact of extreme values of the dependent variable 

on the regression results, subjective age was winsorized at the 0.5, 1, 
and 5% levels from both tails, followed by a 2SLS regression. Panel B 
of Table 4 shows that Internet use still significantly negatively affects 
subjective age, confirming the robustness of the previous findings.

4.3.3 Correction for self-selection bias
The previous analysis constructed the independent variable based 

on older adults’ Internet use frequency. However, there may 
be systematic differences between Internet users and non-users that 
could also be related to subjective age, leading to self-selection bias. 
To address this, Internet use was converted into a binary variable 

FIGURE 1

Randomization inference. The panels plot histograms of the placebo coefficients of instrumental variable. Panel (A) examine the first-stage placebo 
effect of instrumental variable on Internet use. Panel (B) examine the reduced-form placebo effect of instrumental variable on subjective age. The 
p-value reflects the share of placebo coefficients with absolute values exceeding that of the actual coefficient, i.e., the portions beyond the gray 
vertical lines. Given that the first-stage placebo coefficient is substantially smaller than the actual coefficient, the gray vertical line is omitted in Panel 
(A).
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(non-users = 0, users = 1), and methods including propensity score 
matching (PSM), inverse probability weighting (IPW), and 
endogenous switching regression (ESR) were used to estimate the 
average treatment effect on the treated (ATT). Specifically, the PSM 
method was used to estimate the propensity scores of Internet use 
based on observed covariates and employed nearest-neighbor 
matching, radius matching, and kernel matching techniques to match 
Internet users with non-users who had similar propensity scores, 
thereby estimating the ATT. The IPW method was used to calculate 
weights for Internet users and non-users based on their propensity 
scores to balance the characteristics between them and estimate the 
ATT through weighted regression analysis. For the ESR method, 
household broadband access was used as an instrumental variable, 
and maximum likelihood estimation was employed to predict the 
counterfactual values of subjective age for both groups, thus enabling 
the estimation of ATT. Among these, PSM and IPW can correct for 
self-selection bias caused by observable factors; however, the former 
may exclude non-overlapping samples, while the latter does not lead 
to sample loss. ESR can overcome self-selection bias caused by both 
observable and unobservable factors. Panel C of Table 4 shows that 
the ATT obtained by different methods is significantly negative. After 
correcting for self-selection bias, the above conclusion still holds.

4.3.4 Boundary analysis
The previous analysis may be affected by unobservable factors 

that influence Internet use and subjective age simultaneously. 
Although the instrumental variable method can rule out this bias, 
we further assessed the impact on the estimation results using the 
boundary analysis approach. Boundary analysis is used to assess 
the severity of omitted variable bias by examining the stability of 
regression coefficients. This method requires two key pieces of 

information: (1) Rmax, which represents the maximum R2 obtained 
from a hypothetical regression including both observed and 
unobserved variables, and (2) δ, which represents the explanatory 
power of unobserved variables relative to observed factors. 
Boundary analysis can be conducted in two ways: by calculating 
the value of δ required to reduce the treatment effect to zero given 
a specified Rmax (if |δ| > 1, the test is considered passed); and by 
calculating the treatment effect under specified values of Rmax and 
δ (if the effect remains significantly negative, the test is considered 
passed). Following the recommendations of Oster (49), this study 
set Rmax to 1.3 times the R2 from the baseline regression and 
assumed δ = 1, implying that the impact of unobservable variables 
equals that of the observed factors. Panel D of Table 4 shows that 
the δ from the first test is −3.985, with |δ| > 1, and the treatment 
effect obtained from the second test is significantly negative. 
Therefore, even in the presence of unobservable omitted variables, 
the baseline regression results remain valid.

4.4 Mechanism analysis

The above analyses suggest that Internet use can significantly 
reduce the subjective age of older adults. To shed light on these 
results, we attempted to test the potential mechanisms, guided by 
our theoretical framework. Specifically, we  explored the set of 
possible channel outcomes: health status, self-efficacy, and 
social capital.

4.4.1 Health status
Figures 2A–E indicate that Internet use significantly negatively 

affects chronic diseases and depressive symptoms, significantly 

TABLE 4  Robustness checks.

Methods Results Control variables Province fixed effects N

Panel A. Substitution of Dependent Variable

SA1, 2SLS −0.204** (0.093) Yes Yes 9,531

SA2, 2SLS −0.003** (0.001) Yes Yes 9,531

SA3, IV-Probit −0.125*** (0.020) Yes Yes 9,531

Panel B. Winsorization of Dependent Variable

Winsorized at 0.5% levels −0.181** (0.089) Yes Yes 9,531

Winsorized at 1% levels −0.174** (0.087) Yes Yes 9,531

Winsorized at 5% levels −0.151** (0.072) Yes Yes 9,531

Panel C. Correction for Self-Selection Bias

PSM, Nearest-neighbor matching −1.115*** (0.288) Yes Yes 9,479

PSM, Radius matching −1.476*** (0.251) Yes Yes 9,479

PSM, Kernel matching −1.473*** (0.240) Yes Yes 9,479

IPW −1.477*** (0.188) Yes Yes 9,531

ESR −0.978*** (0.037) Yes Yes 9,531

Panel D. Boundary Analysis

Test 1 3.985 Yes Yes 9,531

Test 2 −0.562*** (0.054) Yes Yes 9,531

*p < 0.1, **p < 0.05, ***p < 0.01; Robust standard errors in parentheses.
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positively affects cognitive ability, but has no significant effect on 
ADL and IADL. A possible explanation for this is that Internet use 
primarily improves older adults’ health status by facilitating access 
to health information and medical services, enhancing social 
interaction, and providing cognitive stimulation. However, 
impairments in ADL and IADL are often the result of biological 
aging and accidental injuries, which are typically irreversible and 
difficult to recover from in the short term. Given that we rely on 
cross-sectional data with a limited observation window, Internet use 
may not have an immediate mitigating impact on functional 
impairments among older adults, resulting in non-significant effects 
on ADL and IADL. When chronic diseases, depressive symptoms, 
and cognitive ability are included in the model, the effect of Internet 

use on subjective age weakens. However, the effect of Internet use on 
subjective age remains unchanged when ADL and IADL are 
included. Therefore, Internet use can reduce subjective age by 
lowering the incidence of chronic diseases, alleviating depressive 
symptoms, and enhancing cognitive ability, supporting 
hypothesis H2a.

4.4.2 Self-efficacy
Figure 2F demonstrates that Internet use significantly positively 

affects self-efficacy. After including self-efficacy in the model, the 
effect of Internet use on subjective age weakens. Therefore, Internet 
use can reduce subjective age by enhancing self-efficacy, supporting 
hypothesis H2b.

FIGURE 2

Mechanism analysis. Panels (A) to (H) present the mechanism analysis results for the following variables, respectively: ADL, IADL, chronic diseases, 
depressive symptoms, cognitive ability, self-efficacy, social participation, and social networks. The panels plot the results of the mechanism analysis for 
different mechanism variables, including the effect of Internet use on the mechanism variables, the effect of the mechanism variables on subjective age, 
and both the main and direct effects of Internet use on subjective age. Since the mechanism analysis models for depressive symptoms and self-efficacy 
used the IPAW method to correct for attrition bias, the main effect coefficients in Panels (D) and (F) differ from those in Panels (A)–(C), (E), (G), and (H).
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4.4.3 Social capital
Figures 2G,H show that Internet use significantly positively affects 

social participation and social networks. When social participation is 
included in the model, the effect of Internet use on subjective age 
weakens. However, when social networks are included, the effect of 
Internet use on subjective age remains unchanged, while the effect of 
social networks on subjective age is non-significant. This may 
be because the measurement of social networks was based on the 
Lubben Social Network Scale, which evaluates the friends and relatives 
older adults engage in daily interactions and discuss personal matters 
with, and receive assistance from. Social support obtained through 
social networks may enhance resource endowment, compensate for 
role loss, and reduce subjective age. However, it could also increase 
dependence on others, exacerbate feelings of uselessness, and elevate 
subjective age. The overall impact of social networks on subjective age 
is therefore non-significant. To summarize, Internet use can reduce 
subjective age by promoting social participation, supporting 
hypothesis H2c.

4.5 Heterogeneity analysis

Older adults represent a highly heterogeneous group, and the 
impact of Internet use on their subjective age may vary depending on 
individual characteristics. Accordingly, we employed the instrumental 
variable methods to further explore heterogeneous treatment effects 
across older adults, specifically across age, hukou type, and 
economic conditions.

4.5.1 Age heterogeneous effects
Panel A of Table 5 shows that Internet use significantly negatively 

affects the subjective age of the young-old group, but has no significant 
effect on the old-old group. This may be because the young-old group 
has better health status and fewer barriers to Internet use, making 
them more likely to benefit from it. In contrast, the health decline of 
the old-old group reduces their ability to use the Internet, making it 
difficult to utilize its benefits. Furthermore, the old-old group is more 
likely to fall victim to online fraud, increasing financial pressure and 
preventing Internet use from reducing subjective age (36). 
Additionally, compared with the old-old group, the young-old group 
perceives the Internet as being more useful (20), which may create an 

age-conditioned positive selection, making Internet use more effective 
in reducing their subjective age.

4.5.2 Hukou type heterogeneous effects
Panel B of Table  5 shows that Internet use significantly 

negatively affects the subjective age of older adults with 
non-agricultural hukou but has no significant effect on those with 
agricultural hukou. This may be  due to the relatively 
underdeveloped digital infrastructure in rural areas, with lower 
household broadband coverage and fewer fixed computers. Rural 
older adults typically access the Internet via mobile networks and 
smartphones, which are slower than fiber-optic and cable networks. 
Additionally, smartphones have lower performance compared to 
fixed computers (50), which limits the effective use of the Internet 
by rural older adults, preventing Internet-induced reductions in 
their subjective age. In contrast, urban older adults have earlier 
access to the Internet, more experience, and better digital skills, 
allowing them to utilize the Internet effectively. Thus, Internet use 
is more beneficial in reducing the subjective age of older adults 
with non-agricultural hukou.

4.5.3 Economic condition heterogeneous effects
Panel C of Table 5 shows that Internet use significantly negatively 

affects the subjective age of older adults with better economic 
conditions, but has no significant effect on those living in poorer or 
average economic conditions. These results can be explained by three 
factors: internet access devices, network infrastructure, and online 
services. First, older adults with better economic conditions can afford 
larger and better-equipped devices, which enhances the effectiveness 
of their use. Second, wealthier older adults typically reside in areas 
with better network infrastructure and can afford the costs of home 
broadband and data plans, allowing them to access more extensive 
online content and improve the quality of their Internet use. Third, the 
increasing trend toward paid Internet content creates disparities in the 
quality of online services accessed by different economic groups. 
Those with better economic conditions can afford high-quality paid 
content, while those living in poverty or average economic conditions 
tend to access homogeneous free content, exacerbating inequalities in 
the effectiveness of Internet use. Consequently, Internet use is more 
effective in reducing the subjective age of older adults living in better 
economic conditions.

TABLE 5  Heterogeneity analysis.

Subgroups Internet use Control variables Province fixed effects N

Panel A. Age Heterogeneous Effects

Young-old group, ages 60 to 69 years −0.360*** (0.108) Yes Yes 4,327

Old-old, ≥70 years 0.055 (0.172) Yes Yes 5,204

Panel B. Hukou Type Heterogeneous Effects

Agricultural hukou −0.103 (0.128) Yes Yes 5,320

Non-agricultural hukou −0.255* (0.137) Yes Yes 4,211

Panel C. Economic Condition Heterogeneous Effects

Poorer −0.538 (0.336) Yes Yes 1,056

Average −0.064 (0.106) Yes Yes 6,778

Better −0.494** (0.221) Yes Yes 1,697

*p < 0.1, **p < 0.05, ***p < 0.01; Robust standard errors in parentheses.
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4.6 Further analysis

According to research on the digital divide, there are three types 
of gaps in Internet use across different groups. The first-level digital 
divide, also known as the access gap, refers to disparities among 
different groups in terms of access to the Internet. The second-level 
digital divide, referred to as the usage gap, pertains to differences in 
Internet use motivation, content engagement, and preferences among 
different groups. The third-level digital divide, termed the utility gap, 
represents inequalities in the consequences of Internet use across 
different groups (51). The previous sections explored the main and 
heterogeneous effects of Internet use on the subjective age of older 
adults from the perspectives of the access and utility gaps. Here, 
we present an analysis of the effects of different Internet use patterns 
on subjective age, based on the concept of the usage gap, thereby 
clarifying the complex impact of the digital divide.

Following the approach of Pantelaki et al. (52), we constructed a 
latent class model to classify Internet use patterns using 11 types of 
online activities as observable variables. Table 6 shows that the AIC 
and SSABIC decrease, while the BIC first decreases and then increases, 
suggesting that the 5- and 6-class models fit the data well. The entropy 
for both the 5- and 6-class models is around 0.7, indicating that the 
classification accuracy is acceptable. The BLRT test for the 6-class 

model is significant at the 0.1% level, but the LMR test is only 
significant at the 1% level. In the 5-class model, all class proportions 
are above 10%, whereas in the 6-class model, the probability of class 1 
is below 5%, indicating that the classification is too detailed and lacks 
sufficient discrimination (53). Therefore, the 5-class model was 
selected as the optimal model.

Table 7 displays the response probabilities of observable variables 
for the 5-class model. In class 1, the response probabilities of all 
activities are relatively high, and it is labeled “comprehensive users.” In 
class 2, the response probabilities of online chatting, information 
browsing, and leisure entertainment are higher than those of other 
activities, and it is labeled “social-information-entertainment users.” 
In class 3, the response probabilities of online chatting and news 
watching are higher than those of other activities, and it is labeled 
“social-news users.” In class 4, the response probabilities of online 
chatting, news watching, and media playback are higher than those of 
other activities, and it is labeled “social-news-audiovisual users.” In 
class 5, the response probability of online chatting is significantly 
higher than that of other activities, and it is labeled “social users.”

Then, we  took non-Internet users as the reference group and 
household broadband access as the instrumental variable to construct 
a multinomial treatment effect model (MTEM) to examine the impact 
of Internet use patterns on subjective age. Table  8 shows that the 

TABLE 6  Latent class models.

Latent 
class

AIC BIC SSABIC Entropy LMR BLRT Class proportions

2 28579.169 28718.203 28645.122 0.773 <0.001 <0.001 26.491%/73.509%

3 28097.412 28308.985 28197.775 0.697 <0.001 <0.001 38.775%/49.519%/11.706%

4 27892.774 28176.887 28027.548 0.728 <0.001 <0.001
39.609%/21.745%/

25.529%/13.117%

5 27801.055 28157.707 27970.239 0.693 <0.001 <0.001
12.989%/24.792%/

18.249%/29.570%/14.400%

6 27734.399 28163.591 27937.994 0.731 0.006 <0.001
4.362%/36.979%/19.917%/

10.295%/8.499%/19.949%

TABLE 7  Response probabilities of observable variables in 5-class model.

Variables Class 1 Class 2 Class 3 Class 4 Class 5

Comprehensive users Social-information-
entertainment users

Social-news 
users

Social-news-
audiovisual users

Social users

Voice and video chatting 0.981 1 0.981 0.749 1

Text chatting 0.979 0.886 0.984 0.122 0.243

Online shopping 0.872 0.266 0.253 0.076 0

Reading news 0.897 0.753 0.760 0.587 0.093

Browsing information 0.904 0.694 0.349 0.254 0

Playing music and video 0.891 1 0.215 0.520 0.248

Playing games 0.359 0.472 0.126 0.102 0.006

Transportation and 

travel
0.898 0.089 0.096 0.056 0

Health management 0.443 0.022 0.026 0.012 0

Financial management 0.264 0.004 0.058 0.010 0

Learning and training 0.077 0.004 0.001 0.006 0.001
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comprehensive, social-news, and social-news-audiovisual users 
significantly negatively affect subjective age, while the effects of the 
social-information-entertainment and social users are not significant. 
The possible reasons for these results are as follows: First, compared 
to other users, comprehensive users cover the broadest range of online 
activities, with higher response probabilities for instrumental uses 
such as transportation, health management, and financial 
management. This helps enrich their digital experiences, provides 
convenience in daily life, and enhances health and economic capital, 
thereby reducing subjective age. Second, social-news users include 
social interactions and information acquisition activities, allowing 
them to access high-quality health information, strengthen social 
connections with family and friends, and accumulate vicarious 
experiences (36). This improves health and self-efficacy, leading to a 
reduction in subjective age. However, the response probability of 
instrumental activities in this class is lower, making its effect on 
subjective age weaker than that of the comprehensive users. Third, 
social-news-audiovisual users also involve social interactions and 
information acquisition, but their entertainment activities are more 
time-consuming, making it difficult to achieve capital enhancement, 
thereby offsetting the effects of social and informational activities and 
weakening the impact on subjective age compared to social-news 
users. Fourth, social-information-entertainment users have the 
highest response probability for entertainment activities, which can 
lead to unhealthy behaviors such as prolonged screen time or 
sedentary lifestyles, triggering Internet dependency and harming 
users’ physical and mental health, making a reduction in subjective 
age less likely. Finally, social users involve the fewest digital activities, 
almost entirely excluding information and instrumental uses, 
preventing them from fully benefiting from the Internet and thus 
failing to reduce subjective age.

5 Conclusion and policy implications

Using data from the China Longitudinal Aging Social Survey in 
2020, this study empirically examined the effects and mechanisms of 
Internet use on the subjective age of older adults. The findings are as 
follows: First, Internet use significantly reduces the subjective age of older 
adults. Second, Internet use lowers subjective age by improving health 
status, self-efficacy, and social capital. Third, the impact of Internet use 
on reducing subjective age is more significant among individuals aged 
60–69 (i.e., the young-old individuals), those with non-agricultural 

hukou, and those with better economic conditions. Fourth, the impact 
of different Internet use patterns on subjective age varies. Specifically, 
comprehensive, social-news, and social-news-audiovisual significantly 
reduce their subjective age, while social-information-entertainment and 
social users do not exhibit significant effects.

Based on the above findings, the following policy 
recommendations are proposed to maximize the benefits of Internet 
use in delaying subjective aging among older adults.

First, Internet adoption among older adults should be expanded. 
The government should encourage businesses to develop age-friendly 
smart devices, increase the availability of Internet-enabled 
technologies, and enhance access to these devices among older 
individuals. Telecommunications companies should be guided to offer 
discounted broadband plans for seniors, lower the costs of home 
broadband and mobile data, and ease the financial barriers that hinder 
Internet access. Furthermore, the government should establish 
standardized digital skills training programs tailored for older adults, 
utilizing community centers, senior universities, and older adults care 
institutions to deliver training sessions. These initiatives would help 
close the access gap and contribute to lowering the subjective age of 
older adults.

Second, the effectiveness of Internet use among older adults 
should be enhanced. The government should optimize the provision 
of “Internet + public services” to improve access to social security, 
healthcare, and cultural engagement. ICT solution providers should 
be encouraged to develop health management applications, including 
health monitoring, telemedicine, and remote caregiving, to reduce 
healthcare costs for older adults. Additionally, society should foster a 
culture of filial piety by promoting “online family” platforms that 
facilitate intergenerational interaction and support. These efforts 
would strengthen the impact of Internet use on improving health 
status, self-efficacy, and social capital, thereby reducing subjective age 
among older adults.

Third, the utility gap among older adults should be bridged. The 
government should increase research and development subsidies to 
incentivize businesses to integrate cutting-edge technology into 
affordable commercial devices. Simultaneously, efforts should be made 
to improve digital infrastructure, accelerate the deployment of fiber-
optic broadband and mid-to-high-frequency 5G networks, and 
enhance network transmission speeds. Additionally, content filtering 
technology should be  utilized to identify and remove low-quality 
information, optimizing the digital experience for older users. These 
measures would help alleviate constraints to Internet use among rural 
and economically disadvantaged older individuals, narrowing the 
utility gap and lowering subjective age.

Fourth, the Internet use patterns among older adults should 
be  optimized. The government should encourage Internet 
companies to promote diverse digital engagement among older 
users through non-coercive nudging strategies. Public awareness 
campaigns should also be strengthened to reshape perceptions of 
Internet use among older adults, encouraging participation in 
social, informational, and instrumental activities while reducing 
an overemphasis on entertainment-related usage. These efforts 
would help close the usage gap and further decrease subjective 
aging among older Internet users.

Finally, digital addiction among older adults should be prevented. 
While Internet use can help reduce older adults’ subjective age and 
enhance their quality of life, it may also lead to digital addiction, which 

TABLE 8  Multinomial treatment effect model.

Variables (1)

Comprehensive users −3.007*** (0.442)

Social-information-entertainment users −0.231 (0.720)

Social-news users −2.051** (0.964)

Social-news-audiovisual users −1.114*** (0.426)

Social users −0.719 (0.495)

Control variables Yes

Province fixed effects Yes

N 9,531

*p < 0.1, **p < 0.05, ***p < 0.01; Robust standard errors in parentheses.
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can harm physical and mental health, increase feelings of loneliness, and 
ultimately diminish their overall well-being (54, 55). Therefore, 
alongside efforts to promote Internet use among older adults, it is 
essential to implement measures that prevent digital addiction in order 
to fully realize the benefits of the Internet. Existing studies have shown 
that digital addiction among older adults is influenced by several factors, 
including digital literacy, platform manipulation, and social support 
(56–58). In addition, the risk of digital addiction is likely to rise as the 
cost of Internet access continues to decrease (56). In response, the 
government should develop digital literacy training programs tailored 
to older adults, aiming to raise awareness of the potential harms of 
digital addiction and to encourage the formation of healthy Internet 
usage habits. Simultaneously, ICT solution providers should take into 
account the risks of digital addiction among older users by enhancing 
the age-friendliness of digital platforms and designing anti-addiction 
systems to help prevent irrational or excessive Internet use. Additionally, 
family members should increase their everyday interactions with older 
adults to reduce excessive reliance on the Internet. This can mitigate the 
risk of digital addiction among older adults, enabling a more balanced 
approach that maximizes the positive impacts of Internet use while 
minimizing its adverse effects, thereby improving the overall quality of 
life for older adults in the digital age.

Data availability statement

Publicly available datasets were analyzed in this study. This data 
can be found at: http://class.ruc.edu.cn/.

Author contributions

ZK: Conceptualization, Formal analysis, Funding acquisition, 
Methodology, Software, Writing – original draft, Writing – review & 
editing. AZ: Conceptualization, Formal analysis, Methodology, 

Software, Supervision, Writing – original draft, Writing – review & 
editing.

Funding

The author(s) declare that financial support was received for the 
research and/or publication of this article. Financial support for this 
study was provided by the National Social Science Fund of China 
(18BSH045), Postgraduate Research & Practice Innovation Program 
of Jiangsu Province (KYCX24_0047). The funding agreement ensured 
the authors’ independence in designing the study, interpreting the 
data, writing, and publishing the report.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
	1.	Stephan Y, Sutin AR, Terracciano A. Subjective age and mortality in 

three longitudinal samples. Psychosom Med. (2018) 80:659–64. doi: 
10.1097/PSY.0000000000000613

	2.	Debreczeni FA, Bailey PE. A systematic review and meta-analysis of subjective age 
and the association with cognition, subjective well-being, and depression. J Gerontol B 
Psychol Sci Soc Sci. (2021) 76:471–82. doi: 10.1093/geronb/gbaa069

	3.	Diehl M, Wahl HW, Brothers A, Miche M. Subjective aging and awareness of aging. 
Annu Rev Gerontol Geriatr. (2015) 35:1–28. doi: 10.1891/0198-8794.35.1

	4.	Nilsson K. Conceptualisation of ageing in relation to factors of importance for 
extending working life—a review. Scand J Public Health. (2016) 44:490–505. doi: 
10.1177/1403494816636265

	5.	Jiang WK, Sun JJ. Life course, health status and subjective age of the elderly. Popul 
Dev. (2021) 27:85–95.

	6.	Kotter-Grühn D, Neupert SD, Stephan Y. Feeling old today? Daily health, stressors, 
and affect explain day-to-day variability in subjective age. Psychol Health. (2015) 
30:1470–85. doi: 10.1080/08870446.2015.1061130

	7.	Rubin DC, Berntsen D. People over forty feel 20% younger than their age: 
subjective age across the lifespan. Psychon Bull Rev. (2006) 13:776–80. doi: 
10.3758/BF03193996

	8.	Hubley AM, Russell LB. Prediction of subjective age, desired age, and age 
satisfaction in older adults: do some health dimensions contribute more than others? Int 
J Behav Dev. (2009) 33:12–21. doi: 10.1177/0165025408099486

	9.	Stephan Y, Sutin AR, Terracciano A. Physical activity and subjective age across 
adulthood in four samples. Eur J Ageing. (2020) 17:469–76. doi: 
10.1007/s10433-019-00537-7

	10.	Stephan Y, Sutin AR, Terracciano A. How old do you  feel? The role of age 
discrimination and biological aging in subjective age. PLoS One. (2015) 10:e0119293. 
doi: 10.1371/journal.pone.0119293

	11.	Schafer MH, Shippee TP. Age identity in context: stress and the subjective side of 
aging. Soc Psychol Q. (2010) 73:245–64. doi: 10.1177/0190272510379751

	12.	Infurna FJ, Gerstorf D, Robertson S, Berg S, Zarit SH. The nature and cross-
domain correlates of subjective age in the oldest old: evidence from the OCTO study. 
Psychol Aging. (2010) 25:470–6. doi: 10.1037/a0017979

	13.	Bergland A, Nicolaisen M, Thorsen K. Predictors of subjective age in people aged 
40–79 years: a five-year follow-up study. Aging Ment Health. (2014) 18:653–61. doi: 
10.1080/13607863.2013.869545

	14.	Stephan Y, Sutin AR, Kornadt A, Canada B, Terracciano A. Personality and 
subjective age: evidence from six samples. Psychol Aging. (2022) 37:401–12. doi: 
10.1037/pag0000678

	15.	Barrett AE. Socioeconomic status and age identity: the role of dimensions of health 
in the subjective construction of age. J Gerontol B Psychol Sci Soc Sci. (2003) 58:S101–9. 
doi: 10.1093/geronb/58.2.s101

	16.	Zhao MH, Yang F. Differences in the subjective age of Chinese older adults and its 
determinants. Popul J. (2020) 42:41–53. doi: 10.16405/j.cnki.1004-129X.2020.02.004

99

https://doi.org/10.3389/fpubh.2025.1590684
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://class.ruc.edu.cn/
https://doi.org/10.1097/PSY.0000000000000613
https://doi.org/10.1093/geronb/gbaa069
https://doi.org/10.1891/0198-8794.35.1
https://doi.org/10.1177/1403494816636265
https://doi.org/10.1080/08870446.2015.1061130
https://doi.org/10.3758/BF03193996
https://doi.org/10.1177/0165025408099486
https://doi.org/10.1007/s10433-019-00537-7
https://doi.org/10.1371/journal.pone.0119293
https://doi.org/10.1177/0190272510379751
https://doi.org/10.1037/a0017979
https://doi.org/10.1080/13607863.2013.869545
https://doi.org/10.1037/pag0000678
https://doi.org/10.1093/geronb/58.2.s101
https://doi.org/10.16405/j.cnki.1004-129X.2020.02.004


Kong and Zhu� 10.3389/fpubh.2025.1590684

Frontiers in Public Health 16 frontiersin.org

	17.	Rashid A, Azizah M, Rohana S. The attitudes to ageing and the influence of social 
support on it. Br J Med Med Res. (2014) 4:5462–73. doi: 10.9734/BJMMR/2014/10023

	18.	Hunsaker A, Hargittai E. A review of internet use among older adults. New Media 
Soc. (2018) 20:3937–54. doi: 10.1177/1461444818787348

	19.	Hargittai E, Piper AM, Morris MR. From internet access to internet skills: digital 
inequality among older adults. Univ Access Inf Soc. (2019) 18:881–90. doi: 
10.1007/s10209-018-0617-5

	20.	Zhu Y, Zhou Y, Long C, Yi C. The relationship between internet use and health 
among older adults in China: the mediating role of social capital. Health. (2021) 9:559. 
doi: 10.3390/healthcare9050559

	21.	Yuan H. Internet use and mental health problems among older people in Shanghai, 
China: the moderating roles of chronic diseases and household income. Aging Ment 
Health. (2021) 25:657–63. doi: 10.1080/13607863.2020.1711858

	22.	Kamin ST, Lang FR. Internet use and cognitive functioning in late adulthood: 
longitudinal findings from the survey of health, ageing and retirement in Europe 
(SHARE). J Gerontol B Psychol Sci Soc Sci. (2020) 75:534–9. doi: 
10.1093/geronb/gby123

	23.	Shapira N, Barak A, Gal I. Promoting older adults’ well-being through internet 
training and use. Aging Ment Health. (2007) 11:477–84. doi: 10.1080/13607860601086546

	24.	Sum S, Mathews MR, Pourghasem M, Hughes I. Internet technology and social 
capital: how the internet affects seniors’ social capital and wellbeing. J Comput-Mediat 
Commun. (2008) 14:202–20. doi: 10.1111/j.1083-6101.2008.01437.x

	25.	Cody MJ, Dunn D, Hoppin S, Wendt P. Silver surfers: training and evaluating 
internet use among older adult learners. Commun Educ. (1999) 48:269–86.

	26.	McGrath L. Achieving visibility: midlife and older women’s literate practices on 
Instagram and blogs. Lit Compos Stud. (2018) 6:94–116. doi: 10.21623/1.6.2.7

	27.	Ng R, Indran N. Not too old for Tik Tok: how older adults are reframing aging. J 
Gerontol B Psychol Sci Soc Sci. (2022) 62:1207–16. doi: 10.1093/geront/gnac055

	28.	Diehl MK, Wahl HW. Awareness of age-related change: examination of a (mostly) 
unexplored concept. J Gerontol B Psychol Sci Soc Sci. (2010) 65B:340–50. doi: 
10.1093/geronb/gbp110

	29.	Griffin B, Loh V, Hesketh B. A mental model of factors associated with subjective 
life expectancy. Soc Sci Med. (2013) 82:79–86. doi: 10.1016/j.socscimed.2013.01.026

	30.	Wan X, Lighthall NR, Paulson D. Subjective markers of successful aging and 
change in internet use among older adults: the distinctive role of subjective health. 
Comput Hum Behav. (2022) 127:107064. doi: 10.1016/j.chb.2021.107064

	31.	Shrauger JS, Schoeneman TJ. Symbolic interactionist view of self-concept: through 
the looking glass darkly. Psychol Bull. (1979) 86:549–73.

	32.	Wood JV. Theory and research concerning social comparisons of personal 
attributes. Psychol Bull. (1989) 106:231–48.

	33.	Weiss D, Freund AM. Still young at heart: negative age-related information 
motivates distancing from same-aged people. Psychol Aging. (2012) 27:173–80. doi: 
10.1037/a0024819

	34.	Campbell DR. In defense of (some) online echo chambers. Ethics Inf Technol. 
(2023) 25:45. doi: 10.1007/s10676-023-09715-9

	35.	Hong YA, Cho J. Has the digital health divide widened? Trends of health-related 
internet use among older adults from 2003 to 2011. J Gerontol B Psychol Sci Soc Sci. 
(2017) 72:856–63. doi: 10.1093/geronb/gbw100

	36.	Leist AK. Social media use of older adults: a mini-review. Gerontology. (2013) 
59:378–84. doi: 10.1159/000346818

	37.	Conger JA, Kanungo RN. The empowerment process: integrating theory and 
practice. Acad Manag Rev. (1988) 13:471–82.

	38.	Nguyen MH, Hunsaker A, Hargittai E. Older adults’ online social engagement and 
social capital: the moderating role of internet skills. Inf Commun Soc. (2022) 25:942–58. 
doi: 10.1080/1369118X.2020.1804980

	39.	Pang H. How does time spent on WeChat bolster subjective well-being through 
social integration and social capital? Telematics Inform. (2018) 35:2147–56. doi: 
10.1016/j.tele.2018.07.015

	40.	Ding BR, Wang YJ. Stress, resources, and the well-being of migrant older adults. 
Jiangsu Soc Sci. (2020) 6:33–43. doi: 10.13858/j.cnki.cn32-1312/c.2020.06.004

	41.	Mark G, Ganzach Y. Personality and internet usage: a large-scale representative 
study of young adults. Comput Hum Behav. (2014) 36:274–81. doi: 
10.1016/j.chb.2014.03.060

	42.	Zhang Q, Li Z. The impact of internet use on the social networks of the elderly in 
China—the mediating effect of social participation. Int J Environ Res Public Health. 
(2022) 19:9576. doi: 10.3390/ijerph19159576

	43.	Ma X, Hu Q, He J, Wang W, Chen K, Qiao H. Association of Internet use and 
health service utilization with self-rated health in middle-aged and older adults: findings 
from a nationally representative longitudinal survey. Front Public Health. (2024) 
12:1429983. doi: 10.3389/fpubh.2024.1429983

	44.	Zhang Y, Guo Y, Li M. The moderating effect of intergenerational relationships on 
the association between internet engagement and mental well-being. Aging Ment Health. 
(2023) 28:36–44. doi: 10.1080/13607863.2023.2207479

	45.	Chen Z, Ma C, Sinclair AJ. Banking on the Confucian clan: why China developed 
financial markets so late. Econ J. (2022) 132:1378–413. doi: 10.1093/ej/ueab082

	46.	Heckman J, Pinto R, Savelyev P. Understanding the mechanisms through which 
an influential early childhood program boosted adult outcomes. Am Econ Rev. (2013) 
103:2052–86. doi: 10.1257/aer.103.6.2052

	47.	Lu H, Kandilov IT. Does mobile internet use affect the subjective well-being of 
older Chinese adults? An instrumental variable quantile analysis. J Happiness Stud. 
(2021) 22:3137–56. doi: 10.1007/s10902-021-00365-6

	48.	Falisse JB, Huysentruyt M, Olofsgård A. Incentivising textbooks for self-study: 
experimental evidence from the Democratic Republic of the Congo. Econ J. (2024) 
134:3262–90. doi: 10.1093/ej/ueae039

	49.	Oster E. Unobservable selection and coefficient stability: theory and evidence. J 
Bus Econ Stat. (2019) 37:187–204. doi: 10.1080/07350015.2016.1227711

	50.	Napoli PM, Obar JA. The emerging mobile internet underclass: a critique of mobile 
internet access. Inf Soc. (2014) 30:323–34. doi: 10.1080/01972243.2014.944726

	51.	Li P, Li QH, Li X. The influence of three digital divide levels on financial advisor 
demand and engagement among Chinese residents: an investigation based on China. J 
Innov Knowl. (2024) 9:100488. doi: 10.1016/j.jik.2024.100488

	52.	Pantelaki E, Maggi E, Crotti D. Who is online? A latent class analysis of internet 
activities and determinant characteristics of older people. Comput Hum Behav. (2023) 
147:107830. doi: 10.1016/j.chb.2023.107830

	53.	Weller BE, Bowen NK, Faubert SJ. Latent class analysis: a guide to best practice. J 
Black Psychol. (2020) 46:287–311. doi: 10.1177/0095798420930932

	54.	Demir OB, Bilgin A, Yilmaz FT. Smartphone addiction among elderly individuals: 
its relationship with physical activity, activities of daily living, and balance levels. BMC 
Public Health. (2025) 25:965. doi: 10.1186/s12889-025-22145-0

	55.	Tian H, Wang Y. Mobile phone addiction and sleep quality among older people: 
the mediating roles of depression and loneliness. Behav Sci. (2023) 13:153. doi: 
10.3390/bs13020153

	56.	Jeong JH, Bae SM. The relationship between types of smartphone use, digital 
literacy, and smartphone addiction in the elderly. Psychiatry Investig. (2022) 19:832–9. 
doi: 10.30773/pi.2021.0400

	57.	Kozyreva A, Lewandowsky S, Hertwig R. Citizens versus the internet: confronting 
digital challenges with cognitive tools. Psychol Sci Public Interest. (2020) 21:103–56. doi: 
10.1177/1529100620946707

	58.	Jia Y, Liu T, Yang Y. The relationship between real-life social support and internet 
addiction among the elderly in China. Front Public Health. (2022) 10:981307. doi: 
10.3389/fpubh.2022.981307

100

https://doi.org/10.3389/fpubh.2025.1590684
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.9734/BJMMR/2014/10023
https://doi.org/10.1177/1461444818787348
https://doi.org/10.1007/s10209-018-0617-5
https://doi.org/10.3390/healthcare9050559
https://doi.org/10.1080/13607863.2020.1711858
https://doi.org/10.1093/geronb/gby123
https://doi.org/10.1080/13607860601086546
https://doi.org/10.1111/j.1083-6101.2008.01437.x
https://doi.org/10.21623/1.6.2.7
https://doi.org/10.1093/geront/gnac055
https://doi.org/10.1093/geronb/gbp110
https://doi.org/10.1016/j.socscimed.2013.01.026
https://doi.org/10.1016/j.chb.2021.107064
https://doi.org/10.1037/a0024819
https://doi.org/10.1007/s10676-023-09715-9
https://doi.org/10.1093/geronb/gbw100
https://doi.org/10.1159/000346818
https://doi.org/10.1080/1369118X.2020.1804980
https://doi.org/10.1016/j.tele.2018.07.015
https://doi.org/10.13858/j.cnki.cn32-1312/c.2020.06.004
https://doi.org/10.1016/j.chb.2014.03.060
https://doi.org/10.3390/ijerph19159576
https://doi.org/10.3389/fpubh.2024.1429983
https://doi.org/10.1080/13607863.2023.2207479
https://doi.org/10.1093/ej/ueab082
https://doi.org/10.1257/aer.103.6.2052
https://doi.org/10.1007/s10902-021-00365-6
https://doi.org/10.1093/ej/ueae039
https://doi.org/10.1080/07350015.2016.1227711
https://doi.org/10.1080/01972243.2014.944726
https://doi.org/10.1016/j.jik.2024.100488
https://doi.org/10.1016/j.chb.2023.107830
https://doi.org/10.1177/0095798420930932
https://doi.org/10.1186/s12889-025-22145-0
https://doi.org/10.3390/bs13020153
https://doi.org/10.30773/pi.2021.0400
https://doi.org/10.1177/1529100620946707
https://doi.org/10.3389/fpubh.2022.981307


Frontiers in Public Health 01 frontiersin.org

The cumulative effect of various 
social activities and depression: a 
longitudinal study in Chinese 
older adults
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Objective: While depression is linked to social activities, few studies 
comprehensively examine the cumulative and diverse effects of social 
activity trajectories. Study investigates the long-term relationship between 
the progression of depression and the patterns of changes in social activity 
participation.

Method: This study adopted a follow-up research design and analyzed 
data from three periods of the China Health and Aged Care Tracking Survey 
(CHRLS) between 2015 and 2020. Data from 3,762 participants aged 60 and 
older who participated in CHARLS between 2015 and 2020 were included in 
the analysis. Depressive symptoms were measured by using the Epidemiological 
Studies Depression Scale (CES-D). A Kaplan–Meier survival analysis was 
performed, followed by a Cox regression analysis, to identify the interactions 
between depression and the trajectory of patterns of changes in social activity 
participation.

Results: In the baseline survey of the third wave study (2015), the prevalence of 
depression was 24.9%. This increased significantly at each subsequent follow-
up, reaching 28.7% at the fourth wave and 32.7% at the fifth wave. Survival 
analyses showed a statistically significant protective effect of Internet use and 
leisure-oriented social activities on the prevention of depression after adjusting 
for confounders such as demographic characteristics, health status, and health 
behaviors.

Conclusion: Continued participation in recreational social activities and use of 
the Internet are strongly associated with effective resistance to depression.

KEYWORDS

social activity, participation, depression, older adults in China, longitudinal study

Introduction

As the aging trend intensifies, the policy framework of “Active Aging” has emerged. The 
“Active Aging” policy framework proposed by the WHO comprises three basic pillars, which offer 
three primary directions for active aging initiatives: health, participation, and security (1). This 
framework system focuses on both the physical and mental health and quality of life of older 
persons and highlights the critical role of social participation for the older population. Actively 
participating in social activities, giving play to the value of the older adult, and realizing social 
integration are important manifestations of active aging. According to behavior or activity theory, 
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when the older adults are separated from social groups and familiar work 
environments, encouraging their participation in social development 
within the bounds of their abilities can alleviate depression resulting 
from disconnection from societal progress and the disruption of their 
social roles (Human behavior and thinking are the result of interaction 
with the external environment, that is, the formation of stimulus–
response connection. In this study, social activity is the stimulus and 
depression are the response) (2). Research data show that more than 95 
million people have depression in China, and depression is a common 
but often neglected phenomenon among the older adult (3).

Depression has a significant impact on the health of older people, 
increasing their risk of cardiovascular disease, diabetes and cognitive 
impairment (4). Additionally, it may contribute to sleep disturbances, 
changes in appetite, and weight fluctuations. Depression, as a major 
public health problem, has far-reaching implications at both the 
individual and societal levels. It has been identified as a leading cause 
of disability globally and imposes a considerable burden on healthcare 
systems (5). Some studies have highlighted the global prevalence, 
burden, and treatment efficacy of depression, emphasizing its critical 
role as a public health issue (6, 7). Scholars have found that social 
activity participation plays a positive role in alleviating depressive 
symptoms, while depression also affects the level of social activity 
participation in the older adult (8, 9).

Social participation is an important channel for achieving active 
aging. Studies indicate that it is beneficial for promoting the physical 
health of the older adult and can effectively reduce their levels of 
depression (10).

Some authors have noted that social participation can 
be  categorized into various forms, including formal, informal, 
productive, consumptive, interpersonal, virtual, face-to-face, and 
community/social/citizen participation, as well as community 
involvement and personal relationships. However, the most effective 
type of social participation for combating depression in older adults is 
not well documented (11, 12). Consequently, it is significant to 
recognize that different forms of social engagement can have varying 
impacts on health (13, 14). Furthermore, the relationship between 
social participation and health is influenced by factors such as 

socioeconomic status, social support, and individual health conditions 
(15). Building upon previous research findings, it is necessary to 
hypothesize that the impact of social activities on depression may vary. 
Given the multifaceted nature of social activities, evaluating a single 
indicator or conducting cross-sectional analysis is insufficient to fully 
capture the characteristics of population social activity. Such 
approaches also overlook the comprehensive coexistence and 
synergistic effects of social activities on the development of mental 
illness. Particularly for the outcome state of complex traits, further 
research is essential to fully understand the mechanisms by which 
social status influences depression. Additionally, there is a need to 
develop effective interventions aimed at reducing disparities in mental 
health outcomes associated with social activity status. In accordance 
with this, the present longitudinal study endeavors to examine the 
association between trajectories of change in social activity status and 
the evolution of depressive symptoms. It proposed that changes in the 
trajectory of social activity states may be related to the emergence or 
aggravation of depressive symptoms (Figure 1).

Subjects and methods

Study population

This investigation encompassed 3,762 older adult participants 
aged 60 and over, sourced from the CHARLS data survey ranging 
from 2015 (Wave 3) to 2020 (Wave 5).

Ethical considerations The CHARLS survey has been approved by 
the Biomedical Ethics Committee of Peking University for each cycle. 
The fieldwork plan for this phase of the household questionnaire 
survey has been approved, with the approval number: IRB00001052-
11015. Throughout the field survey process, each individual who 
agrees to participate in the study must sign two copies of the informed 
consent form. One copy is retained by the participant, and the other 
is archived at the CHARLS office and filed in PDF scanned form. This 
study has followed the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) guidelines.

FIGURE 1

Flowchart of participant.
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Data collection

Demographic variables were collected, including age, gender, 
marital, residence, and income at baseline.

The Epidemiological Studies Depression Scale (CES-D) was used 
to assess depression, which has been used to measure depressive 
symptoms in the older adult (16). The following 10 questions are 
about how you felt and behaved last week. Each question has the same 
set of answers, including rarely or never, not too much, sometimes, or 
half of the time, most of the time. Please choose the appropriate 
answer. The top  10 questions are listed: perplex, impaired 
concentration, dejection, exhaustion, expectation, fear, poor sleep, 
happiness, loneliness, and stagnation. The 7th and 8th items are 
reverse scoring. The scale options consisted of 4 levels and were 
assigned: “rarely or none of the time = 0,” “some or few times = 1,” 
“occasionally or moderate number of times = 2,” “most or all of the 
time = 3”; The total score ranges from 0 to 30, with scores ≥ 12 were 
defined as having depressive symptoms (16, 17).

The evaluation of social activities (SAs) includes the following 
aspects: SA 1. interaction with friends; SA 2. participation in mahjong, 
chess, card games, or going to community clubs; SA 3. providing 
assistance for those who do not live together or are not paid; SA 4. 
participation in sports, social or other types of clubs; SA 5. 
participating in activities of community-related organizations; SA 6. 
volunteering, charity work, or caring for patients or disabled people 
who are not paid; SA 7. participation in education or training courses; 
SA 8. Internet activities: chatting, reading news, watching videos, 
playing games, fund management, mobile payment; SA 9. others. 
Questions regarding participation in social activities include: “Have 
you participated in the following social activities in the past month?” 
and “How often did you do the activities mentioned above over the 
past month?.” Participants who answered “yes” to the question were 
defined as having some kind of social activity.

Assessment of health status began with self-report, covering 
respondents’ self-assessment of their overall health, and questions 
about a range of pain, falls, physical disability, and chronic disease 
diagnoses raised by physicians. In addition, assessments of activities 
of daily living (ADLs), and instrumental activities of daily living 
(IADLs). Questions about physical dysfunction included “Do you have 
difficulties with activities such as dressing, bathing, eating, getting up, 
using the toilet, doing housework, cooking, shopping, making phone 
calls, taking medication, and managing finances due to health and 
memory reasons? (db001: Difficulty with Dressing; db003: Difficulty 
with Bathing or Showering; db005: Difficulty with Eating; db007: 
Difficulty with Getting into or out of Bed; db009: Difficulty with Using 
the Toilet; db011: Difficulty with Controlling Urination and 
Defecation; db012: Difficulty with Household Chores; db014: 
Difficulty with Preparing Hot Meals;db016: Difficulty with Shopping 
for Groceries; db018: Difficulty with Making Phone Calls; db020: 
Difficulty with Taking Medications; and db022: Difficulty with 
Managing Money.).” Participants who answered “yes” to the question 
were defined as having some kind of physical disability.

The health-related behaviors in this study include smoking, 
drinking, and physical exercise. The question about smoking was 
“Have you ever smoked? (Including cigarettes, pipes, hookahs, or 
chewing tobacco).” Participants who answered “yes” to the question 
were defined as having smoking behavior. Questions about drinking 
were “Did drink alcohol over the past year, including beer, wine, rice 
wine, yellow wine, white spirit, or medicinal liquor, etc.?” and “How 

often did they drink?.” Questions about physical exercises were “Is 
doing physical activity due to work needs, recreational activities, 
physical exercise, or something else? The respondent can choose one 
or multiple options from: 1. Work needs; 2. Entertainment; 3. Physical 
exercise; 4. Other.

Statistics analysis

Use Stata 18 and SPSS 25 for overall data statistics. Record data 
using frequency and percentage and use chi-square analysis for data 
comparison. The p value of the comparison between variables is less 
than 0.05, which is statistically significant. In survival analysis, use the 
Kaplan–Meier method to analyze the development of data trends 
during follow-up, and use Cox regression to analyze the cumulative 
risk ratio. In survival analysis, test data robustness by swapping 
dependent and independent variables in Cox regression.

Results

Characteristics of study participants at 
baseline

Table  1 presents the socio-demographic characteristics of 
depression and no-depression groups at the baseline of Wave 3. 
Slightly more than half of the participants were male (53.4%, 
n = 2010). The prevalence of depression was 24.9%. Depressive 
participants were not significantly older than non-depression groups 
(p = 0.17). Statistics showed a significant difference in the incidence 
of depression based on gender, marital, residence, and annual income 
(all p-values were <0.01). The incidence of smoking and drinking is 
significantly lower in the depression group compared to the 
non-depression group (all p-values were < 0.01), while there is no 
significant difference between the two groups in terms of physical 
exercise (p = 0.3). In terms of health status, physical functional 
disability, falls, pain, and chronic disease depression groups are all 
higher than the non-depression group (all p values were less than 
0.05). However, cigarette smoking (p < 0.01) and alcohol consumption 
(p = 0.00) were significantly lower in the depressed group than in the 
non-depression group. In social activities, there is no significant 
difference between the depression group and the non-depression 
group in items SA 1, SA 3, SA 6, and SA 7 (1. Interacted with Friends; 
3. Provided Help to Others Who Do Not Live with You or Did Not Pay 
You for Help; 6. Done Voluntary, Charity Work or Cared for A Sick or 
Disabled Adult Not Live with You  or Did Not Pay You  for Help; 
7Attended An Educational or Training Course. All p-values were 
more than 0.05).

In the five-year follow-up after taking Wave 3 as the baseline, there 
were trends of increasing incidence of probability over time for 
depression (Wave 3 = 24.9%, Wave 4 = 28.7% and Wave 5 = 32.7%; 
X2 = 56.05, p < 0.01.) and SA8 with internet (Wave 3 = 3.0%, Wave 
4 = 5.3 and Wave 5 = 18.4; X2 = 636.83, p < 0.01); and there were 
decreasing incidence of SA 1, SA 2, SA 4, and SA 6 (SA 1. Interacted 
with Friends: Wave 3 = 33.0, Wave 4 = 31.8, and Wave 5 = 29.5; 
X2 = 11.33, p < 0.01. SA 2. Played Ma-Jong, Played Chess, Played 
Cards, or Went to Community Club: Wave 3 = 20.8, Wave 4 = 18.3, 
and Wave 5 = 15.9; X2 = 29.69, p < 0.01. SA 4. Went to A Sport, Social, 
or Other Kind of Club: Wave 3 = 8.1, Wave 4 = 5.8, and Wave 5 = 5.2; 
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X2 = 28.53, p < 0.01. SA 6. Done Voluntary, Charity Work or Cared 
for A Sick or Disabled Adult Not Live with You or Did Not Pay You for 
Help: Wave 3 = 3.6, Wave 4 = 3.0, and Wave 5 = 1.8; X2 = 24.34, 
p < 0.01).

Five-year follow-up study on the 
cumulative effects of depressive symptoms 
and social activities

Through Kaplan–Meier univariate analysis, three insignificant 
variables of social activities (1, 3, and 6) were excluded, and then Cox 
proportional regression analysis was performed (Table  2). In this 
regression model, the depression variable was taken as the state 
variable, and the three follow-up visits from Wave 3 to Wave 5 were 
taken as the time variable. The demographic and sociological 
indicators, health indicators, and other behavioral indicators were 
taken as covariates to form this brief model. Social activities of SA 2 
(Played Ma-Jong, Played Chess, Played Cards, or Went to Community 
Club, OR = 0.85, CI: 0.77–0.95, p < 0.01), SA 4 (Went to A Sport, 
Social, or Other Kind of Club, OR = 0.85, CI: 0.72–0.99, p < 0.01), SA 
5 (Took Part in A Community-Related Organization, OR = 0.71, CI: 
0.53–0.95, p < 0.01), SA 8 (Activities with Internet: Chatting; Reading 
News; Watching Videos; Playing Games; Money Management; 
Payment with Mobile Phone, OR = 0.49, CI: 0.42–0.56, p < 0.01), and 
SA 9 (Others, OR = 0.67, CI: 0.49–0.91, p < 0.01) are protective factors 
against depression, after adjusting for demographic factors in the 
model 1; Social activities of SA 2 (Played Ma-Jong, Played Chess, 
Played Cards, or Went to Community Club, OR = 0.86, CI: 0.78–0.95, 
p < 0.01), SA 5 (Took Part in A Community-Related Organization, 
OR = 0.73, CI: 0.58–0.99), SA 8 (Activities with Internet: Chatting; 

TABLE 1  Basic characteristics of participants in the non-depression 
group and the depression group at Wave 3 (N = 3,762).

Total 
(N = 3,762)

Non-
depression 
group

Depression 
group

X2 p

(n = 2,824, 
75.1%)

(938, 
24.9%)

Demographic background

Age
60–75 (3122) 74.6 25.4

1.85 0.17
≧76 (640) 77.2 22.8

Gender
Male (2010) 81.4 18.6

93.76 0
Female (1752) 67.8 32.2

Marital
Yes (2230) 77.8 22.2

21.9 0
No (1532) 71.1 28.9

Residence

City (445) 86.5 13.5

35.85 0Town (1516) 74.5 25.5

Village (1801) 72.8 27.2

Income

0 (1496) 72.3 27.7

85.63 01–2000 (1377) 70.6 29.4

≧2001 (889) 86.7 13.3

Health status

Development 

disabilities

Yes (1004) 61.5 38.5
135.58 0

No (2758) 80 20

Fall
Yes (736) 49.5 50.5

320.64 0
No (3026) 81.3 18.7

Pain
Yes (458) 63.1 36.9

39.9 0
No (3304) 76.7 23.3

Chronic diseases
Yes (2198) 73.7 26.3

5.61 0.02
No (1564) 77 23

Health-related behaviors

Drinking
Yes (966) 80.1 19.9

17.64 0
No (2796) 73.3 26.7

Smoking
Yes (1150) 79.5 20.5

17.22 0
No (2612) 73.1 26.9

Physical 

exercises

Yes (713) 77.3 22.7
2.3 0.3

No (3049) 74.5 24.5

Social activities

1
Yes (1241) 76.2 23.8

1.34 0.25
No (2521) 74.5 25.5

2
Yes (783) 82.1 17.9

26.29 0
No (2979) 73.2 26.8

3
Yes (523) 76.9 23.1

1.05 0.36
No (3239) 74.8 25.2

4
Yes (303) 81.5 18.5

7.33 0.01
No (3459) 74.5 25.5

5
Yes (114) 86.0 14.0

7.46 0.01
No (3648) 74.7 25.3

(Continued)

TABLE 1  (Continued)

6
Yes (135) 77.8 22.2

0.55 0.46
No (3627) 75.0 25.0

7
Yes (16) 87.5 12.5

1.33 0.25
No (3746) 75.0 25.0

8
Yes (114) 90.4 9.6

14.67 0
No (3648) 74.6 25.4

9
Yes (42) 88.1 11.9

3.85 0.06
No (3720) 74.9 25.1

1: SA1 Interacted with friends.
2: SA2 Played Ma-Jong, played chess, played cards, or went to community club.
3: SA3 Provided help to others who do not live with you or did not pay you for help.
4: SA4 Went to a sport, social, or other kind of club.
5: SA5 Took part in a community-related organization.
6: SA6 Done voluntary, charity work or cared for a sick or disabled adult not live with you or 
did not pay you for help.
7: SA7 Attended an educational or training course.
8: SA8 Activities with internet: chatting; reading news; watching videos; playing games; 
money management; payment with mobile phone.
9: SA9 Others.
Disabilities: basic daily activity limitations and instrumental of daily activity limitations.

Total 
(N = 3,762)

Non-
depression 
group

Depression 
group

X2 p

(n = 2,824, 
75.1%)

(938, 
24.9%)
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Reading News; Watching Videos; Playing Games; Money Management; 
Payment with Mobile Phone, OR = 0.51, CI: 0.44–0.59, p < 0.01) and 
SA 9 (Others, OR = 0.73, CI: 0.58–0.99, p < 0.01) are protective factors 
against depression after adjusting demographic factors and health 
status in the model 2; and social activities of only SA 2 (Played 
Ma-Jong, Played Chess, Played Cards, or Went to Community Club, 
OR = 0.89, CI: 0.80–0.99, p < 0.01) and SA 8 (Activities with Internet: 
Chatting; Reading News; Watching Videos; Playing Games; Money 
Management; Payment with Mobile Phone, OR = 0.54, CI: 0.46–0.62, 
p < 0.01) are protective factors against depression, after adjusting for 
demographic factors, health status, and health-related behavior in 
model 3.

Discussion

This study scientifically demonstrates the impact of the diversity and 
trajectories of social participation on depression in older adults based on 
the CHARLS data and reveals that the risk of depression in older people 
gradually increases with age, according to the five-year follow-up. 
Although there is a relatively clear relationship between social activity 
participation and depression, there is relatively little evidence regarding 
the connection between trajectories of depression and social activity 
participation (18). This present study further demonstrates that ensuring 
recreational social interaction and adhering to the Internet may 
be protective against depression or associated with lower depression risk 
in older people. This result indicates that older adults with recreational 
social interaction and adhering to the Internet are not more likely to 
experience long-term high levels of depression. The analysis suggests that 
in the process of recreational social interaction, the older adult can 
effectively eliminate feelings of loneliness, depression, and other negative 
emotions by constructing and maintaining intimate relationships, 
thereby improving their health status (19). In our study, this might 
suggest that providing more opportunities for entertainment for the 
older adult and encouraging them to use the Internet correctly for social 
activities is a strong guarantee to improve the quality of life of the older 
adult. Many older adults lack adequate social support e. g. family support, 
friend interaction, and community services, which may contribute to 
worsening their depressive symptoms. These results are partially 
consistent with previous studies on related issues in China and abroad 
(8, 9, 16).

Among other findings, two are particularly noteworthy. The firstly, 
social activity participation is considered to have a positive impact on 
preventing diseases, especially for the older adult. However, it is 
necessary to consider the diversity of social activity participation and 
the direct interactions between various factors. The data from this 
study show that the activities with internet increased from 3% in 2015 
to 18.4% in 2020 over a five-year follow-up period, an increase of more 
than fivefold (Figure 2). Moreover, the Cox regression analysis indicates 
that increased activities with internet is the most significant and 

FIGURE 2

Trajectories in social activities and changes of depression in 
sequential follow-ups. 1: SA1 Interacted with friends. 2: SA2 Played 
Ma-Jong, played chess, played cards, or went to community club. 3: 
SA3 Provided help to others who do not live with you or did not pay 
you for help. 4: SA4 Went to a sport, social, or other kind of club. 5: 
SA5 Took part in a community-related organization. 6: SA6 Done 
voluntary, charity work or cared for a sick or disabled adult not live 
with you or did not pay you for help. 7: SA7 Attended an educational 
or training course. 8: SA8 Activities with internet: chatting; reading 
news; watching videos; playing games; money management; 
payment with mobile phone. 9: SA9 Others. 10: Depression. 1. 
X2 = 11.33, p < 0.01; 2. X2 = 29.69, p < 0.01; 3. X2 = 19.60, p < 0.01; 4. 
X2 = 28.53, p < 0.01.;5. X2 = 4.21, p = 1.22;6. X2 = 24.34, p < 0.01; 7. 
X2 = 0.50, p = 0.78; 8. X2 = 636.83, p < 0.01; 9. X2 = 13.57, p < 0.01; 
10. depression, X2 = 56.05, p < 0.01.

TABLE 2  Cumulative interaction between depressive symptoms and social activity factors (N = 3,762).

Social 
activities

Model 1 95.0% CI for Exp (B) Model 2 95.0% CI for Exp (B) Model 3 95.0% CI for Exp (B)

Exp (B) Lower Upper Exp (B) Lower Upper Exp (B) Lower Upper

2 0.85 0.77 0.95 0.86 0.78 0.95 0.89 0.8 0.99

4 0.85 0.72 0.99 – – – – – –

5 0.71 0.53 0.95 0.73 0.55 0.98 – – –

8 0.49 0.42 0.56 0.51 0.44 0.59 0.54 0.46 0.62

9 0.67 0.49 0.91 0.73 0.58 0.99 – – –

2: SA 2 Played Ma-Jong, played chess, played cards, or went to community club.
4: SA 4 Went to a sport, social, or other kind of club.
5: SA 5 Took part in a community-related organization.
8: SA 8 Activities with internet: chatting; reading news; watching videos; playing games; money management; payment with mobile phone.
9: SA 9 Others.
The model 1 is the result of controlling for demographic sociological factors.
The model 2 is the result of controlling for demographic sociological factors and health status.
The model 3 is the result of controlling for demographic sociological factors, health status and health-related behaviors.
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effective factor in protecting older adults against depression, surpassing 
leisure and entertainment activities (Table 2). In this study, SA 8, the 
use of the internet includes: Chatting, Reading news, Watching videos, 
Playing games, Managing money, Making payments with a smart 
phone, Using WeChat, and Using WeChat moments, etc. This study did 
not further divide these contents but agreed to categorize them into 
one variable as the SA 8 (Tables 1, 2). Innovative construction of 
age-friendly social media from the perspective of active aging is an 
important measure to improve the quality of life for the older adult, 
such as: the service innovation of age-friendly social media, mainly 
expounding on the functional positioning and service function 
framework; furthermore, describing the interface innovation of 
age-friendly social media, mainly the principles of interface innovation 
and the innovation of interface layout, and so on. The secondly but not 
the last, the social activity participation of SA 7“Attended An 
Educational or Training Course” has seen almost no growth over the 
past 5 years after three follow-ups, and the initial level was already very 
low (2015: 0.4%; 2018: 0.4%; 2020: 0.5%) (Figure 2). To some extent, 
this longitudinal data also reflects the serious shortcomings of SA 7 in 
health education and training for the older adult in the context of active 
aging. Therefore, the health management department of the older adult 
should understand the satisfaction of the health education needs of the 
older adult and related influencing factors, to provide a basis for the 
formulation of more targeted intervention strategies. Although this 
study effectively verified the longitudinal association between various 
factors of social participation and depression, there are still some 
shortcomings. First, the panel data on social participation and 
depression in the CHARLS database used in this study contains too 
much missing data, which may lead to inconsistencies between the 
results and actual conditions. Second, this study only investigated data 
from the third round onwards, when individuals entered their older 
adult stage. Data from those who subsequently entered the older adult 
stage were not included in this study, inevitably leading to data gaps for 
these older adults, thus affecting the objectivity of the research results.

Social activity participations are important controllable factors 
related to depressive symptoms. Previous scholars’ research on the 
relationship between social activity participation and depression has 
mostly been based on cross-sectional data, with fewer studies on 
developmental trajectories (19). This study examines the relationship 
between longitudinal trajectories of social activity participation and 
depressive symptoms, which helps us further understand the interplay 
between the two and assists professionals in formulating optimized 
health policies.

Conclusion

The effects of social activity participation on depression are 
varied, and older individuals often maintain the benefits of social 
and recreational activity, as well as active participation in social 
activities with internet, as effective alternatives to antidepressants. 
Engagement in recreational social activities and Internet  
use may serve as protective factors against depression in older 
adults. In the future, technical training programs or social 
activities should be  supported to promote further randomized 
controlled trial (RCT) research and community intervention 
experimental research.
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Digital interaction and active 
aging: the impact of social media 
use on physical activity behavior 
mediated by social capital and 
self-efficacy
Jian Liu 1, Chaoxin Wang 1, Zhanpeng Meng 2 and Chuanwen Yu 1*
1 College of Physical Education and Health, Heze University, Heze, China, 2 College of Physical 
Education, Shandong Normal University, Jinan, China

Background: Social media use has been linked to higher physical activity levels 
in older adults, but the mechanisms underlying this connection are not yet 
well understood. Emerging evidence suggests that social capital may act as a 
mediator, though little research has explored whether specific dimensions of 
social capital and self-efficacy mediate this relationship.

Objective: This study investigates how social media usage influences older adults’ 
physical activity behavior, focusing on the mediating roles of social capital—
structural, bonding, and bridging—and self-efficacy. The goal is to provide a 
foundation for strategies to promote physical activity in this population.

Methods: A cross-sectional survey was conducted between December 2023 
and April 2024 involving 519 social media users (275 male and 244 female). Data 
were gathered using validated scales for social media usage intensity, physical 
activity levels (PARS-3), social capital, and self-efficacy. Structural equation 
modeling (SEM) was applied to examine the relationships between these 
variables and the mediating effects at play.

Results: Older adults who engaged more actively with social media exhibited 
higher physical activity behavior (β = 0.179, p < 0.05). Social capital, across its 
three dimensions—structural (β  = 0.254), bonding (β  = 0.294), and bridging 
(β  = 0.237)—significantly mediated the link between social media usage 
and physical activity (all p  < 0.05). Additionally, self-efficacy was a critical, 
independent mediator (β = 0.242, p < 0.05). A chain-mediating effect involving 
social capital dimensions and self-efficacy further strengthened this relationship 
(p < 0.05).

Conclusion: Social media use fosters physical activity in older adults by building 
social capital, mainly structural, bonding, and bridging types, and boosting self-
efficacy. Enhancing the social media environment, developing social capital, 
and supporting self-efficacy are vital strategies for promoting physical activity 
in this group. The cross-sectional design of this study is a limitation, and future 
longitudinal research is needed to understand the causal relationships better.
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social media, social capital, self-efficacy, physical activity behavior, older adults
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Introduction

The rapid acceleration of global aging has highlighted the urgent 
need to promote healthy aging (Chen et  al., 2022b). Research 
consistently shows that regular physical activity behavior enhances 
older adults’ physical functions, mental well-being, and social 
adaptability (Xiong et al., 2021; Liu et al., 2024). However, due to 
declines in physical abilities and shrinking social networks, older 
adults often engage in less physical activity (Sun et  al., 2024). 
Therefore, developing effective strategies to encourage this population’s 
physical activity is critical.

Recent advancements in digital technology have created new 
opportunities to address these challenges. Social media, in particular, 
has allowed older adults to overcome barriers related to geography 
and physical limitations, thereby revitalizing their social networks (Liu 
and Zhao, 2023). It also serves as a platform for accessing health-
related information, sharing experiences, and receiving social support 
(Tseng et  al., 2022). While evidence suggests that social media 
positively influences health behaviors in older adults (Asiamah et al., 
2021), research on its impact specifically on physical activity behavior 
remains limited (López-Carril et al., 2020; Wang and Xu, 2024).

The role of social media in improving life satisfaction (Zhao, 2021) 
and facilitating psychosocial outcomes such as social support and 
social capital (Liu and Yeo, 2022). While much of this research focuses 
on adolescents (Schemer et al., 2021), college students (Roberts and 
David, 2020), and general adult populations (Chen and Li, 2017), 
studies on older adults are still in the early stages. Social media use can 
enhance self-efficacy and social support, key factors in promoting 
physical activity (Steinhoff and Reiner, 2024). By enabling the 
formation of social support networks and providing access to health-
related resources, social media has significant potential to encourage 
physical activity among older adults (Lin and Kishore, 2021; Yi et al., 
2024). Moreover, the self-efficacy gained through online interactions 
may play a pivotal role in shaping exercise behavior among older 
adults (Sen et al., 2022; Long et al., 2024).

The theoretical basis for this model is grounded in Social 
Cognitive Theory (Bandura, 1989) and the Socioecological Model 
(Bronfenbrenner, 1979). Social Cognitive Theory emphasizes the role 
of observational learning, social support, and self-regulation in health 
behavior. At the same time, the Socioecological Model highlights the 
influence of multiple levels of social environments, including digital 
platforms, on individual behaviors. Social media serves as a tool for 
strengthening social networks (structural, bonding, and bridging 
social capital), providing emotional support and behavioral resources 
(Huang et al., 2024), and enhancing the motivation to engage in 
physical activity behavior. Additionally, through its interactive nature, 
social media boosts self-efficacy by reinforcing confidence in one’s 
ability to participate in physical activity.

This study introduces several key innovations. First, it is the first 
to construct a chain mediation model that simultaneously incorporates 
three dimensions of social capital—structural, bonding, and 
bridging—along with self-efficacy to explore how social media use 
influences physical activity behavior among older adults. Unlike 
previous studies that often emphasize cognitive or linking social 
capital (Solano, 2025; Rahe et  al., 2025; Zhang et  al., 2025), this 
research strategically focuses on the three dimensions most directly 
related to health behaviors, thereby enhancing the explanatory power 
and practical relevance of the model. Second, by differentiating the 

roles of bonding, bridging, and structural capital, the study clarifies 
the specific mechanisms through which social media platforms, such 
as WeChat, foster distinct social connections in later life, providing a 
more nuanced understanding of digital engagement. Third, the 
research reflects a localized innovation by embedding the analysis 
within the Chinese sociocultural context, where family-oriented 
networks and the widespread use of WeChat shape online interaction 
patterns. This approach highlights the unique function of WeChat in 
strengthening bonding capital and promoting physical activity among 
older adults. Finally, the study extends the theoretical framework of 
social capital and health behavior by introducing a complex, multi-
level mediation structure, providing a novel direction for future 
empirical and intervention research.

Literature review

To further elaborate on the theoretical foundations and clarify the 
research gap identified in the introduction, this section reviews prior 
studies on social media use, social capital, and physical activity among 
older adults, setting the stage for the study’s innovative framework. 
Regular social media use has been shown to help individuals build 
social capital and enhance their self-efficacy, which contributes to 
consistent exercise habits (Szwedo et al., 2024). The effects of social 
media on physical activity are often mediated by different dimensions 
of social capital, including bridging, bonding, and structural types 
(Gao et al., 2025). The conceptual framework is shown in Figure 1.

Social media use and physical activity 
behavior

Social media platforms enable users to share information, interact 
with others, and access content, which has helped overcome the 
limitations of traditional media (Jitsaeng et  al., 2024). The rapid 
growth of social media has aligned with advancements in Web 2.0 
technologies, facilitating greater communication and information 
dissemination (Guaya et al., 2025). Notably, social media use among 
older adults has significantly increased (Dahlberg et  al., 2022), 
especially in China, where it has become a vital tool for information 
acquisition and socializing (Celik, 2023; Wei and Gao, 2017). Several 
studies have explored how digital tools can support physical activity 
behavior among older adults. For instance, Jansons et al. (2022) found 
that exercise programs delivered through the Amazon Echo Show 
effectively encourage older adults to be more active. Similarly, Ho and 
Merchant (2022) demonstrated the effectiveness of remote guidance 
in managing exercise routines during the COVID-19 pandemic.

Additionally, studies have highlighted how apps like Social Bike 
and live-streamed exercise sessions via Facebook have improved 
physical activity behavior outcomes for older adults (Arlati et al., 2019; 
Chang et  al., 2021). However, while these studies underscore the 
potential of social media to encourage physical activity, they fail to 
examine how social media use directly influences elderly exercise 
behavior, particularly through the lens of social capital and self-
efficacy. Therefore, this study hypothesizes:

H1: Social Media Use is positively associated with Physical activity 
behavior among older adults.
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The mediation role of social capital and 
self-efficacy

The rise of digital media has transformed traditional communication 
patterns, replacing face-to-face interactions with online connections. 
Social media is a powerful platform for building social capital—the 
resources derived from social networks (Tuan et  al., 2024). Unlike 
traditional social capital, which is grounded in physical interactions, 
digital social capital enables broader, more diverse connections, 
enhancing bonding and bridging social capital (Perez Fernandez et al., 
2024). Structural social capital is the underlying framework that shapes 
these interactions (Nahapiet and Ghoshal, 1998). Social media has been 
shown to expand these forms of capital by lowering the costs of 
maintaining relationships, enabling the development of both strong ties 
within close-knit groups (bonding) and weak ties across different groups 
(bridging), both of which can promote physical activity (Kahai and Lei, 
2019; Sachan et al., 2025). Social capital positively influences online and 
offline physical activity participation (Fan et al., 2023; Fu et al., 2018). 
Social capital facilitates the spread of health-related information, 
encouraging greater participation in exercise (Reid et al., 2016).

Additionally, increasing access to social media has expanded 
opportunities for exercise engagement among older adults (Zhong 
et al., 2022). These findings suggest that social media is pivotal in 
helping older adults develop the social networks and support systems 
necessary for sustained physical activity. Therefore, social media helps 
older adults expand their social networks, lengthen social capital, and 
serve as a key factor in increasing their engagement in physical activity 
behavior. The following hypotheses are proposed:

H2: Bridging social capital mediates the relationship between social 
media use and physical activity behavior among older adults.

H3: Bonding social capital mediates the relationship between social 
media use and physical activity behavior among older adults.

H4: Structural social capital mediates the relationship between 
social media use and physical activity behavior among older adults.

Social capital, self-efficacy, and social 
media use

Self-efficacy—the belief in one’s ability to succeed in specific 
tasks—has been identified as a crucial determinant of physical activity 
in older adults (Fu et al., 2023). Research suggests that higher self-
efficacy is associated with greater participation in moderate and high-
intensity physical activities (Yu and Song, 2022). By providing access 
to health-related content and online communities, social media can 
enhance self-efficacy by offering emotional support and reinforcing 
positive health behaviors (Godfrey and Johnson, 2009; Guan, 2024). 
Studies have shown that older adults who engage with social 
networking sites exhibit higher levels of self-efficacy in physical 
activities, increasing their likelihood of participating in exercise (Chen 
et al., 2022a). Based on this, the following hypotheses are proposed:

H5: Self-efficacy significantly mediates the relationship between 
social media use and older adults’ physical activity behavior.

The interaction between social capital and self-efficacy is also 
crucial. Social capital enhances self-efficacy by providing resources 
such as emotional support, social recognition, and encouragement, 
strengthening individuals’ confidence in their ability to engage in 
physical activity (Kim et  al., 2021; Patterson et  al., 2022). The 
accumulation of structural and bridging social capital through social 
media can improve self-efficacy, as seen in studies that link Facebook-
based exercise programs to better adherence and motivation for 
physical activity (Chang et al., 2021). Thus, this study incorporates 
both social capital and self-efficacy to propose the following hypotheses:

H6: Social media use influences older adults' physical activity 
behavior through the sequential mediating roles of structural social 
capital and self-efficacy.

H7: Social media use influences older adults' physical activity 
behavior through the sequential mediating roles of bonding social 
capital and self-efficacy.

FIGURE 1

Conceptual framework illustrating the hypothesized relationships among social media use, social capital dimensions, self-efficacy, and physical activity 
behavior in older adults.
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H8: Social media use influences older adults' physical activity 
behavior through the sequential mediating roles of bridging social 
capital and self-efficacy.

Methods

Sample and procedure

This study investigates the impact of social media use, social 
capital, and self-efficacy on physical activity behavior among older 
adults. Shandong Province was selected as the research site due to its 
large population, high aging rate (21.5%, exceeding the national 
average of 18.8%), and relatively advanced economic and digital 
infrastructure. Participants were recruited from urban and rural 
communities across multiple regions of Shandong Province between 
December 1, 2023, and April 1, 2024. To enhance sample 
representativeness, a multi-stage stratified random sampling approach 
was employed. In the first stage, districts and counties were stratified 
by urban–rural classification and key socioeconomic indicators (e.g., 
average household income and educational attainment). In the second 
stage, specific communities were randomly selected within each 
stratum in collaboration with local civil affairs departments and 
community committees. Within the selected communities, 
community workers compiled rosters of eligible older adults. From 
these lists, participants were systematically sampled (e.g., every third 
name) and invited to participate. To ensure diversity across 
demographic variables, quotas were applied for age groups (60–69, 
70–79, 80+), gender, and self-reported digital literacy levels. 
Participants were eligible to participate if they met the following 
criteria: (a) Aged 60 years or older; (b) In generally good physical 

health, as self-reported or verified by local health service records; (c) 
Capable of completing the questionnaire independently or with 
minimal assistance; (d) Reported at least occasional use of social 
media platforms (e.g., WeChat, QQ, Douyin), without restriction to a 
specific platform.

Technological proficiency may influence willingness and ability to 
participate, so measures were taken to reduce selection bias. 
Specifically, trained investigators conducted face-to-face interviews 
with older adults with limited formal education, low digital literacy, 
or difficulty reading. During these sessions, investigators read the 
questions aloud, explained items when necessary, and recorded 
responses verbatim, ensuring that individuals with lower levels of 
digital engagement were adequately represented. A total of 630 
questionnaires were distributed. After eliminating incomplete or 
invalid responses, 519 valid questionnaires were obtained, yielding an 
effective response rate of 82.4%. The final sample encompassed a 
broad range of demographic characteristics (Table 1), enhancing the 
findings’ generalizability and robustness.

Measures

The measurement scales used in this study were adapted and 
validated for the Chinese older adult population. Initially developed 
by Sánchez-Arrieta et al. (2021), the social media usage intensity 
scale was modified to reflect the context of older adults in China. 
This adaptation process involved forward and back translation to 
ensure clarity and cultural relevance. The scale was validated 
through expert review and pilot testing, which confirmed its 
suitability for the target population. The final version of the scale 
includes five items, assessing older adults’ social media engagement 

TABLE 1  Demographic characteristics of the participants.

Variables Options N Percent (%) Total

Gender
Male 275 53.00

519
Female 244 47.00

Age

60 ~ 69 years old 318 61.30

51970 ~ 79 years old 186 35.80

Over 80 years old 15 2.90

Place of residence
Rural areas 240 46.20

519
Urban areas 279 53.80

Education

No formal education 34 6.60

519

Primary school 154 29.70

Junior high school 162 31.20

Senior high school(including vocational 

school and technical school)
67 12.90

College or above (including associate 

degree, bachelor’s degree, and postgraduate 

degree)

102 19.70

Monthly income

Less than 1,000$ 95 18.30

519
1,001–1,500$ 122 23.50

1,501–2000$ 138 26.60

More than 2000$ 164 31.60
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and dependency in daily life, with responses recorded on a five-
point Likert scale from 1 (strongly disagree) to 5 (strongly agree). 
This study’s scale demonstrated strong reliability, with a Cronbach’s 
alpha of 0.902. We used the Physical Activity Rating Scale (PARS-3) 
to measure physical activity behavior, as revised by Xiong et  al. 
(2023). This scale evaluates physical activity across three dimensions: 
exercise intensity, session duration, and frequency, each rated on a 
five-point scale. The two-week test–retest reliability was 0.85, and 
the internal consistency coefficient was 0.92, indicating strong 
reliability. Social capital was assessed through three dimensions: 
structural social capital, bonding social capital, and bridging social 
capital, using a five-point Likert scale adapted from Williams (2006) 
Internet Social Capital Scale. The adapted scale was translated and 
validated for the Chinese context. Self-efficacy was measured using 
the General Self-Efficacy Scale (GSES) developed by Kahai and Lei 
(2019), consisting of 10 items rated on a five-point Likert scale, with 
higher scores indicating greater self-efficacy. The GSES 
demonstrated excellent reliability in this study, with a Cronbach’s 
alpha 0.950.

Data analysis

Data analysis was conducted using SPSS 22.0. Harman’s single-
factor test was employed to assess potential standard method bias, 
revealing six factors with eigenvalues greater than 1, which together 
explained a cumulative variance of 69.62%. The first factor accounted 
for 20.84% of the variance, well below the 40% threshold proposed by 
Podsakoff et al. (2003), indicating that common method bias was not 
a significant concern in this study. Although other methods for testing 
common method bias, such as the marker variable approach, exist, 
they were not employed here due to Harman’s test’s robustness and 
consistency with prior research findings.

Following the assessment of method bias, model fit was evaluated. 
The model demonstrated a strong fit, with CMIN/DF = 1.820 (<3), 
GFI = 0.914, AGFI = 0.899, NFI = 0.929, IFI = 0.921, TLI = 0.963, 
CFI = 0.969, and RMSEA = 0.040 (90% CI: 0.035–0.044). These values 
indicate a good fit for the data, meeting the criteria proposed by Kim 
(2005) and Hu and Bentler (1999).

Convergent validity was assessed to establish the psychometric 
soundness of the model further. The AVE values ranged from 0.603 to 
0.651, and the CR values ranged from 0.864 to 0.951, which exceeded 
the recommended thresholds (Fornell and Larcker, 1981). 
Discriminant validity was evaluated using Fornell and Larcker’s (1981) 
method. As shown in Table 2, the square root of the AVE for each 

construct exceeded its correlations with other constructs, confirming 
that the scales effectively distinguished between different theoretical 
concepts. For example, the square root of the AVE for social media 
usage (0.78) was substantially greater than its correlation with physical 
activity behavior (r  = 0.32), demonstrating successful 
construct differentiation.

Results

This study investigates the relationships between six latent 
variables: social media use, bridging social capital, bonding social 
capital, structural social capital, self-efficacy, and physical activity 
behavior. Specifically, social media use is treated as an exogenous 
latent variable. In contrast, the three dimensions of social capital 
(bridging, bonding, and structural), self-efficacy, and physical activity 
behavior are modeled as endogenous latent variables. A total of 31 
observed variables were included in the analysis. Based on the 
proposed hypotheses, an SEM was constructed to examine the 
relationships between these variables and to explore how social 
media use influences physical activity behavior among older adults. 
The model structure is illustrated in Figure  2. Data analysis was 
conducted using AMOS 29.0 software, and the resulting fit indices 
are as follows: CMIN/DF = 1.820, GFI = 0.914, AGFI = 0.899, 
NFI = 0.929, IFI = 0.921, TLI = 0.963, CFI = 0.969, and 
RMSEA = 0.040, 90% CI [0.035–0.044]. All indices meet the 
recommended thresholds, indicating that the model adequately fits 
the data and demonstrates strong explanatory power regarding the 
impact of social media use on physical activity behavior among older 
adults. Furthermore, Table 3 presents the measurement model results, 
showing that all latent variables—social media use, bonding social 
capital, bridging social capital, structural social capital, and self-
efficacy—passed the significance tests. The p-values for the path 
coefficients linking these latent variables to their respective observed 
variables are below 0.01, confirming the validity of the observed 
variables as indicators of the latent constructs.

As shown in Table 3, the path analysis supported all hypothesized 
relationships. Specifically, social media usage directly affected physical 
activity among older adults (β = 0.241, p = 0.005), confirming H1. It 
also significantly enhanced all three dimensions of social capital—
bridging (β = 0.473), bonding (β = 0.511), and structural (β = 0.557)—
as well as self-efficacy (β = 0.203), all at p < 0.001.

In turn, the three forms of social capital positively influenced self-
efficacy (β = 0.219 for bridging, 0.439 for bonding, and 0.245 for 
structural), and both bridging and structural social capital were 

TABLE 2  Pearson correlation analysis and AVE square root values.

Variable SMU BRI STR BON SE PAB

SMU 0.807

BRI 0.438 0.788

STR 0.498 0.192 0.777

BON 0.461 0.016 0.344 0.784

SE 0.634 0.361 0.529 0.594 0.813

PAB 0.241 0.197 0.208 0.324 0.470 0.757

SMU, social media use; BRI, bridging social capital; STR, structural social capital; BON, bonding social capital; SE, self-efficacy; PAB, physical activity behavior. The bold value is the square 
root of AVE.
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directly associated with higher physical activity (β = 0.197 and 0.208, 
respectively; p = 0.004). Finally, self-efficacy emerged as a strong 
predictor of physical activity (β = 0.470, p < 0.001).

Before testing the mediation paths, we verified the existence of 
multicollinearity among the mediators—structural social capital, 
bonding social capital, and bridging social capital. The results 
indicated that all mediators’ variance inflation factors (VIFs) were 
significantly below the threshold of 5, suggesting that multicollinearity 

is not a concern (Hair Jr et al., 2010). To further explore the mediation 
mechanisms, this study employed the Bootstrap method with 5,000 
resamples to assess multiple mediation effects. Confidence intervals 
that do not contain zero were used as indicators of statistical 
significance. As shown in Table  4, structural social capital (total 
effect = 0.254, indirect effect = 0.074), bonding social capital (total 
effect = 0.294, indirect effect = 0.114), and bridging social capital 
(total effect = 0.237, indirect effect = 0.057) all partially mediate the 

FIGURE 2

Structural equation model results showing the standardized path coefficients among social media use, social capital, self-efficacy, and physical activity 
behavior.

TABLE 3  Results of SEM path relationship test on factors influencing physical activity behavior of the elderly.

Path Estimate S. E. C. R. p

BRI ← SMU 0.473 0.05 9.509 ***

BON ← SMU 0.511 0.049 10.153 ***

STR ← SMU 0.557 0.048 11.082 ***

SE ← SMU 0.203 0.056 4.182 ***

SE ← BRI 0.219 0.043 5.911 ***

SE ← BRI 0.439 0.049 10.532 ***

SE ← STR 0.245 0.049 6.147 ***

PAB ← BRI 0.197 0.013 2.893 0.004

PAB ← BON 0.324 0.017 3.695 ***

PAB ← STR 0.208 0.015 2.862 0.004

H1: PAB ← SMU 0.241 0.016 2.820 0.005

PAB ← SE 0.470 0.018 4.232 ***

***p < 0.001.
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relationship between social media use and physical activity behavior 
among older adults. These findings fully support Hypotheses H2, H3, 
and H4. When self-efficacy is considered a mediator, the total effect is 
0.242 (direct effect = 0.179, indirect effect = 0.063), indicating partial 
mediation and fully supporting Hypothesis H5.

In addition, a chain mediation effect was identified: social media use 
indirectly influences physical activity behavior through the pathway, 
SMU → social capital (structural, bonding, and bridging social capital) 
→ SE → PAB. Structural social capital (total effect = 0.359, indirect 
effect = 0.180), bonding social capital (total effect = 0.715, indirect 
effect = 0.536), and bridging social capital (total effect = 1.487, indirect 
effect = 1.308) all exhibit mediation effects with confidence intervals that 
exclude zero (at the 95% confidence level). Since all Bootstrap confidence 
intervals exclude zero, Hypotheses H6, H7, and H8 are fully supported.

Interpretation and implications of 
findings

This study investigates how social media use influences physical 
activity behaviors in older adults. In contrast to the study by Schlenk 
et al. (2021), which focused on the elderly population in the U.S., this 
research, based on a survey in Shandong Province, China, finds a 
significant positive direct relationship between social media use and 
physical activity behavior among older adults. Despite this, the 
findings are consistent with several earlier studies (Jiang et al., 2024), 
which highlight the mediating role of factors such as structural social 

capital, bonding social capital, bridging social capital, and self-
efficacy in the relationship between social media use and physical 
activity in older adults. This research expands on these findings by 
examining how social media use enhances physical activity behaviors 
through these mediating mechanisms. Building on prior studies, the 
results show that social media use positively influences physical 
activity through various mediators, including structural social capital, 
bonding social capital, bridging social capital, and self-efficacy.

In line with previous research on younger adults (Rutter et al., 
2021; Durau et al., 2022), older adults who actively engage in social 
media for exercise are more likely to participate in physical activities. 
Specifically, various dimensions of social capital—such as structural 
social capital, bonding social capital, bridging social capital, and self-
efficacy—act as important mediators in the relationship between 
social media usage and physical activity. This study highlights the 
essential role of social media in promoting physical activity among 
older adults, fostering social capital, and contributing to successful 
aging, thus adding to the growing body of literature in social media 
and communication studies. The results suggest that social media use 
can help older adults boost their physical activity levels and increase 
their self-efficacy by acquiring social capital, encouraging further 
physical activity. Given the risk factors older adults face—such as 
physical limitations, functional decline, and muscle loss—they are 
more likely to experience a decline in physical abilities. Therefore, 
social media helps older adults establish physical activity habits and 
offers more opportunities for physical exercise, effectively improving 
their levels of physical activity.

TABLE 4  Mediation analysis of the effects of social capital dimensions and self-efficacy on the relationship between social media use and physical 
activity behavior.

Path Effect Effect value S. E. 95% C. I.

H2: SMU → BRI → PAB

Total effect 0.237 0.058 [0.120, 0.348]

Direct effect 0.179 0.065 [0.052, 0.305]

Indirect effect 0.057 0.021 [0.018, 0.102]

H3: SMU → BON → PAB

Total effect 0.294 0.060 [0.178, 0.412]

Direct effect 0.179 0.065 [0.052, 0.305]

Indirect effect 0.114 0.030 [0.058,0.178]

H4: SMU → STR → PAB

Total effect 0.254 0.059 [0.139, 0.370]

Direct effect 0.179 0.065 [0.052, 0.305]

Indirect effect 0.074 0.027 [0.025, 0.130]

H5: SMU → SE → PAB

Total effect 0.242 0.065 [0.114, 0.371]

Direct effect 0.179 0.065 [0.052, 0.305]

Indirect effect 0.063 0.020 [0.114, 0.371]

H6: SMU→ STR → SE → 

PAB

Total effect 0.359 0.056 [0.247, 0.470]

Direct effect 0.179 0.065 [0.052, 0.305]

Indirect effect 0.180 0.031 [0.123, 0.243]

H7: SMU→ BON → SE → 

PAB

Total effect 0.715 0.106 [0.503, 0.922]

Direct effect 0.179 0.065 [0.052, 0.305]

Indirect effect 0.536 0.051 [0.430, 0.633]

H8: SMU → BRI → SE → 

PAB

Total effect 1.487 0.203 [1.086, 1.886]

Direct effect 0.179 0.065 [0.052, 0.305]

Indirect effect 1.308 0.203 [1.021, 1.586]
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Notably, the mediating effect of bridging social capital, self-
efficacy, and physical activity was substantially larger than the other 
indirect paths. This result suggests that bridging social capital, which 
represents loose ties with diverse social groups and access to 
non-redundant resources, may be particularly influential in promoting 
physical activity among older adults. Prior studies have suggested that 
such heterogeneous networks can provide broader informational 
support, favorable social comparisons, and new behavioral norms, all 
conducive to enhancing self-efficacy (Han and Zhai, 2024). However, 
the large effect size (1.308) may also indicate potential model 
sensitivity or overestimation related to measurement structure, 
especially in cross-sectional SEM.

Theoretical contributions

This study makes several significant theoretical contributions that 
are worth highlighting. First, while research on social media usage and 
its impact on physical activity has expanded over the past decade, 
studies examining the relationship between social media use and 
physical activity behavior in older adults remain relatively scarce. By 
focusing on the elderly population, this study explores how social 
media usage influences physical activity behavior, offering a fresh 
perspective. Furthermore, the study makes notable progress in the 
literature on healthy aging, particularly regarding how social media 
affects physical activity through various dimensions of social capital 
(structural, bonding, and bridging social capital) and self-efficacy as 
mediating factors. These elements have been shown to mediate 
physical activity behavior in older adults significantly. Specifically, the 
social connections fostered by social media and the enhancement of 
self-efficacy are key drivers of physical activity among older adults. 
The results provide preliminary support for this model, helping to 
explain variations in physical activity behavior among the elderly. 
However, this study offers only preliminary evidence regarding the 
role of social media in influencing older adults’ physical activity, 
leaving several important questions to be  explored further. For 
instance, older adults generally have less exposure to information and 
communication technology (ICT) and may lack the skills to use new 
technologies effectively, which worsens the digital divide. Thus, the 
research assumes that older adults can use social media equally 
without addressing factors like technological competence and self-
efficacy that may impact the effectiveness of social media usage. 
Moreover, this study demonstrates the positive impact of social media 
on physical activity in older adults and highlights the chain-mediating 
effect of self-efficacy. This finding prompts further reflection on how 
individual differences may moderate the relationship between social 
media use and physical activity in older adults. For example, 
we discovered that older adults who are more comfortable with self-
disclosure on social media experience a significant boost in self-
efficacy when using WeChat. This mediating role of self-efficacy adds 
depth to the existing literature on how social media influences physical 
activity behavior differences among older adults.

Practical implications

This study has significant practical implications for both older 
adults and policymakers. The results indicate that social media use aids 

older adults in building social capital, which closely correlates with 
increased self-efficacy and greater physical activity. Social media 
provides a unique advantage in encouraging older adults to engage in 
physical activity, particularly for less active ones. Through social media, 
they can partake in physical activities with close family members and 
friends and establish new social connections with acquaintances or 
even strangers. Therefore, the government should continue to invest in 
enhancing ICT infrastructure, reducing broadband internet costs, and 
ensuring that older adults have equal internet and social media access, 
thereby increasing their usage. Additionally, when creating health 
promotion strategies for aging populations, policymakers should 
consider regional and educational disparities and design more tailored 
interventions. For instance, local community centers could motivate 
older adults to engage in physical activities by organizing a variety of 
options, such as dance, chess, hiking, and traditional martial arts, to 
help improve their fitness and overall health.

Limitations and future research directions

The findings of this study should be interpreted in light of several 
limitations. First, while the study focuses on social media and its direct 
and indirect effects on physical activity behavior in older adults, it may 
overlook how other patterns of social media use could influence 
physical activity. For instance, some older adults may primarily use 
social media for entertainment, such as watching live streams or 
political participation, which could affect physical activity differently. 
Therefore, future research should investigate how diverse social media 
usage patterns affect physical activity in older adults. Second, this study 
measures social media use using five specific items designed to capture 
various aspects of social media use. However, it does not consider 
certain important activities, such as watching fitness live streams on 
platforms like WeChat or Douyin and interacting with others. Future 
studies could expand the measurement of social media use to include 
a broader range of social media behaviors. To gain a deeper 
understanding of how different usage dimensions affect physical 
activity, researchers could analyze each aspect of social media use 
separately, particularly looking at how activities such as watching 
fitness streams and other forms of interaction impact older adults’ 
overall use of social media. Third, this study uses cross-sectional data, 
which limits its ability to establish causal relationships. While we found 
a correlation between social media use and physical activity, we cannot 
determine the direction of causality. Future research should utilize 
longitudinal data or experimental designs to establish causal inferences 
better. Lastly, while this study shows a positive correlation between 
social media use and physical activity in older adults and examines the 
mediating roles of social capital and self-efficacy, it is unclear whether 
this framework applies to other economically developed regions or 
countries. Future research could include more diverse samples, such as 
stratified sampling, to include older adults with limited exposure to or 
familiarity with digital technologies to test this model’s 
generalizability further.

Conclusion

With the advancement of ICT and the widespread use of 
smartphones, social media has become a key tool for promoting 
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home fitness, physical activity, and overall health. While research on 
the effects of social media use on physical health has increased in 
recent years, studies examining the link between social media use 
and physical activity behavior in older adults remain relatively 
scarce. This study’s findings demonstrate a direct relationship 
between social media use and physical activity behavior in older 
adults. The research further identifies that social capital (including 
structural, bonding, and bridging social capital) and self-efficacy 
play important sequential mediating roles in the relationship 
between social media usage and physical activity behavior in the 
elderly. These results confirm the positive correlation between social 
media use and physical activity observed in previous studies. 
Additionally, the study highlights that understanding the patterns of 
social media use and its application in promoting physical activity 
can help older adults overcome the physical decline and health 
challenges that come with aging, thereby improving their overall 
health and quality of life.
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The mediating effect of 
self-perceived aging on social 
capital and depression among 
Chinese community-dwelling 
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Hygiene, West China School of Public Health and West China Fourth Hospital, Sichuan University, 
Chengdu, China, 5 HEOA Group, School of Public Health, Chengdu University of Traditional Chinese 
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Background: Amid an aging society, boosting older adult social capital is crucial 
to meet their growing health needs. This could be an effective way to alleviate 
the shortage of public health resources and improve the mental health of the 
older adult. However, the underlying mediation pathways of how social capital 
affects the mental health of the older adult are not yet clear. This study aims 
to explore whether social capital has an impact on the depression levels of 
community-dwelling older adult and whether self-perceived aging mediates the 
relationship between social capital and depression, while providing a theoretical 
basis for scientifically constructing mental health intervention programs for the 
older adult.

Method: A cross-sectional study was conducted from June to December 2022 in 
Chengdu, China. A stratified sampling survey of 1809 community-dwelling older 
adult individuals was conducted. Data on sociodemographic characteristics, 
social capital, self-perceived aging, and depression were collected. Univariate 
analysis was used to compare the depression differences among community-
dwelling older adult with different sociodemographic characteristics. Pearson 
correlation analysis was used to explore the correlations between social capital, 
self-perceived aging, and depression. The SPSS PROCESS macro program was 
used to test the mediating effect of self-perceived aging between social capital 
and depression.

Results: The mean score of depression was 39.07 (SD 13.97). Univariate analysis 
showed that there were statistically significant differences in depression scores 
among community-dwelling older adult of different age, marital status, chronic 
disease, medical insurance, endowment insurance, and monthly income per 
capita (p < 0.05). Social capital is negatively correlated with self-perceived 
aging (r = −0.418, p < 0.001) and also negatively correlated with depression 
(r = −0.263, p < 0.001), while self-perceived aging is positively correlated with 
depression (r = 0.324, p < 0.001). Social capital was negatively correlated with 
depression (β = −0.477, p < 0.001), and self-perceived aging partially mediated 
the relationship between social capital and depression, with a mediating effect 
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of −0.180 (95% bootstrap CI −0.225 ~ −0.139), accounting for 37.7% of the total 
effect.

Conclusion: Self-perceived aging played a partial mediating role between social 
capital and depression. It is recommended that relevant management agencies, 
communities, and families take effective measures to enhance the social capital 
of the older adult, help them build a positive self-perceived aging, and thereby 
reduce the risk of depression.

KEYWORDS

social capital, depression, self-perceived aging, older adult, mediation analysis, cross-
sectional study

1 Introduction

Aging in China is a particularly pressing issue, given that the 
country has already transitioned into an aging society. As this 
demographic trend persists, it will further intensify the burden on 
both family and public healthcare systems (1). The aging trend is sign 
significant with the population of individuals aged 60 and above 
exceeding 297 million, accounting for 21.1% of the total population 
(2). In the face of such a large older adult population, their mental 
health issues have become a focus of concern for the nation and 
society. Depression has become a common mental disorder affecting 
the older adult in China (3, 4). According to the fourth round of the 
China Health and Retirement Longitudinal Study (CHARLS) in 2018, 
approximately 50.6% of older adult individuals in both urban and 
rural areas exhibit symptoms of depression (5). This grim reality 
urgently demands that we identify and validate modifiable risk factors 
and effective intervention measures. In the last decade, the Chinese 
government has given high priority to the mental health and social 
integration of the older adult, actively enhancing relevant policies and 
services (6). Against this backdrop, social capital, as an important 
social resource, has gradually attracted widespread academic attention 
for its potential impact on the mental health of the older adult.

Social capital has been defined in diverse ways across the literature 
(7). Over time, scholarly discourse has extended its concept from an 
individual asset to a feature of communities and even nations (8). 
Robison et  al. (9) argued that definitions of social capital should 
be limited to what social capital is, rather than including statements 
about its applications, such as where it resides or what is can be used 
to achieve. In our study, social capital is defined as a person’s or group’s 
sympathy toward another person or group that may produce a 
potential benefit, advantage, and preferential treatment for another 
person or group of persons beyond that expected in an exchange 
relationship (9).

Measurement is a critical topic for social capital research. There is 
no consensus on social capital measurements, and different constructs 
of social capital are usually overlapping (10, 11). This study identified 
two validated Chinese-language social capital scales that are widely 
cited in the literature (12, 13). Based on an international 
multidisciplinary literature review, Gui and Huang developed a 
Chinese-language multidimensional scale to measure community 
social capital, incorporating seven key dimensions: local networks, 
sentiment, cohesion, non-local sociability, volunteerism, reciprocity 
and general trust, and community trust. Their analysis of data from 
50 communities demonstrated strong reliability and validity. 
Subsequent English-language cross-sectional social capital studies 

have successfully applied and adapted this multidimensional scale (14, 
15). Chen et  al. (12) developed another validated social capital 
measurement index specifically for the Chinese context, also in 
Chinese language, employing a rigorous methodology that combined 
a literature review, expert panel discussions, and a two-round Delphi 
study involving 34 field experts to ensure robust reliability and validity. 
The eventually established index system included 5 first (including 
individual, family, community, workspace, and macro social capital), 
23 s, and 50 third level indicators. Subsequent English-language cross-
sectional studies adopted and adapted this multi-level social capital 
scale (16, 17).

Research shows that social capital not only provides individuals 
with emotional support, information exchange, and practical 
assistance but also promotes community cohesion, thereby helping to 
combat psychological distress, including depressive mood (18). Social 
capital is particularly important in the role of depression because it is 
directly related to an individual’s sense of social integration and 
belonging (19), which are crucial cornerstones of mental health. 
When individuals possess greater social capital, they are more likely 
to receive emotional support from friends and family, a vital resource 
in alleviating stress and combating depression (20, 21). However, 
despite studies indicating a positive correlation between social capital 
and mental health in the older adult (22–25), there is still a lack of 
in-depth discussion on how it specifically affects older adult 
depression, especially from the perspective of self-perceived 
aging (SPA).

Self-perceived aging, which refers to an individual’s subjective 
feelings and cognition about their own aging process (26, 27), is one 
of the key factors affecting the mental health of the older adult. 
Individuals with high SPA often hold more negative attitudes towards 
aging, and this negative cognition may exacerbate feelings of 
loneliness and helplessness, thereby increasing the risk of depression 
(28, 29).

Research indicates that social capital shapes SPA through 
multiple levels of influence. At the individual, family, and community 
social capital levels, Li et al. (30) found that marital status, frequency 
of children’s visits, and self-reported health indirectly affect SPA by 
reducing loneliness, while time spent outdoors indirectly influences 
SPA through improvements in daily living activities and social 
connectedness. According to Liu et  al. (31), individuals more 
involved in grandchild care reported feeling older at younger ages. 
Additionally, workplace social capital also plays a critical role, as 
Tybjerg-Jeppesen et  al. (32) demonstrated that a positive 
intergenerational work climate enhances SPA, increases work 
engagement, and reduces turnover intention. Liu et al. (31) found 
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that individuals involved in political or community activities reported 
stronger perceptions of aging than their non-participating 
counterparts. At the society social capital level, Xiao et  al. (33) 
identified the forms of healthcare and harmonious social environment 
as key determinants of SPA among older adults. Therefore, 
we  hypothesize that self-perceived aging may be  an important 
mediating variable between social capital and older adult depression. 
This hypothesis is supported by the study which indicates that SPA 
can significantly impact the mental health outcomes of the older 
adult (34). Ultimately, our study’s hypothesis is grounded in the 
following logical framework: individuals or groups with greater social 
capital (i.e., those who enjoy exchanges of relational goods and have 
rich sympathy toward another person or group that may produce a 
potential benefit, advantage, and preferential treatment for another 
person or group of persons beyond that expected in in exchange 
relationships across individual, family, community, association, and 
society levels) are more likely to form a more positive SPA, thereby 
reducing the risk of depression. SPA is not only a core variable 
influencing the mental health of older adults, directly related to their 
sense of happiness and satisfaction in later life, but also a malleable 
factor that can be  significantly improved through psychological 
interventions and social support. Therefore, by exploring the 
mediating role of SPA in the relationship between social capital and 
older adult depression, we can not only gain a deeper understanding 
of the causes of older adult depression but also provide a scientific 
basis for developing more precise and effective mental health 
intervention strategies.

Communities, as the primary venues for the lives and social 
interactions of the older adult, offer unique advantages for mental 
health interventions (35), such as easy access, feasibility of 
implementation, and cost-effectiveness (36). However, community-
dwelling older adult individuals not only face the gradual decline of 
physical functions (37), but also bear multiple pressures such as 
changes in social roles and family structures, all of which may affect 
their mental health status (38). Moreover, the failure to correctly 
distinguish between depression and normal aging, insufficient 
societal attention to the mental health of the older adult, and social 
prejudice against individuals with depression lead to low 
recognition and inadequate treatment of older adult depression (39, 
40). As the aging population intensifies, these issues will become 
more pronounced.

In this context, this study centers on community-dwelling older 
adult in China, aiming to explore the relationship between social 
capital and depression of older adults and factors that mediate the 
association. By delving into these relationships, we hope to provide a 
scientific basis for developing more precise and effective mental health 
intervention strategies for the older adult. We developed the following 
priori hypotheses (Figure  1): (1) Social capital will be  negatively 
correlated with depression; (2) Self-perceived aging will mediate the 
relationship between social capital and depression.

2 Methods

2.1 Study population and data collection

This is a cross-sectional study conducted in the main urban 
districts of Chengdu City, Sichuan Province, China, from June to 
December 2022. Chengdu was chosen as the research location not 
only because of its leading economic position in Western China, high 
urbanization rate, and strong population appeal, but also due to its 
higher aging population proportion compared to the national average. 
This characteristic makes Chengdu an ideal place to study aging-
related issues. A multi-stage cluster (stratified) random sampling 
method was employed. Firstly, based on the administrative division of 
Chengdu City, five central urban districts comprising only urban 
streets and communities were sampled. Secondly, two communities 
were randomly selected from each of the five urban districts, resulting 
in a total of 10 communities being chosen as the study’s sampling 
points. Finally, older adult individuals, in the selected communities 
with singular number of units and singular number of houses, who 
met the inclusion criteria were recruited to participate in a 
questionnaire survey.

Ten medical graduate students were recruited as interviewers and 
given them 1-week standardized training before data collection. The 
training covered research purposes, interview strategies and coding 
methods. The completed questionnaire and the coded entry process 
of the questionnaire were reviewed by two researchers daily during the 
survey period to ensure completeness of investigation and correctness 
of entry. The older adult filled out the questionnaire by themselves 
through face-to-face survey; for those who had difficulty in reading 
and writing, investigators would read questions for them and filled out 

FIGURE 1

Proposed models that investigate mediated effects in the association between social capital and depression.
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questionnaires based on the answers of the older adult. Inclusion 
criteria: Permanent residents in main urban areas aged ≥ 60 years in 
Chengdu. Consciousness and able to express their current situation 
clearly. Exclusion criteria: Severe chronic non-infectious diseases 
based on International Classification of Diseases-10 (ICD-10), such as 
serious mental diseases, heart failure, renal failure, liver failure, 
malignant tumors. Severe mental diseases according the diagnostic 
and statistical manual of mental disorders-5(DSM-5), such as 
Schizophrenia, Bipolar disorder.

Sample size calculation was based on the formula: 
( )αµ π π

δ

−
=

2
/2

2
1

n
. δ represents the margin of error, taken as 2.5%, 

α = 0.05, and αµ /2=1.96. Literature indicates that the prevalence of 
depressive symptoms among individuals aged 60 and above in China 
is 50.4%, hence π = 50.4%. The calculation yielded a required sample 
size of 1,537 for this study. Considering design effects, missing data, 
and non-response, to ensure a sufficient number of participants, the 
adjusted sample size was taken as 1.2 times the calculated sample size, 
resulting in a final sample size of approximately 1844 individuals. In 
the end, 1809 respondents completed the questionnaire, of which 1706 
questionnaires were completed and valid, with an effective rate of 
94.3%. This study was ethically approved by the Medical Ethics 
Committee of the Affiliated Hospital of Chengdu University of 
Chinese Medicine (approval no. 2023KL-011). The investigation was 
conducted in accordance with the Declaration of Helsinki.

2.2 Sociodemographic variables

The sociodemographic questionnaire was developed by the 
researchers, and the information included gender, age (60–69, 70–79 
and ≥80 years), marital status (married and divorce/separate/
widowed), education level (primary school or below, junior high 
school, senior high school, college or above), whether have chronic 
disease, whether have medical insurance, whether have endowment 
insurance and monthly income per capita (<1,000, 1,000–1,999, 
2,000–2,999 and >3,000). Chronic diseases include hypertension, 
cardiovascular disease and diabetes mellitus. Endowment insurance 
also calls old age insurance, it is to point to national legislation 
compulsory collection of social insurance premium, and the formation 
of pension fund, pension is paid when the laborer retires, in order to 
ensure the social security system that its basic life needs 
(Supplementary Table S1).

2.3 Measurement of social capital

We adapted Chen et al.’s validated Chinese health-related social 
capital scale to develop our study-specific questionnaire (12). Due to 
the abstract nature of social capital as a construct (41), 
we operationalized it through proxy indicators reflecting its functional 
levels. We  adapted a first-level indicator from “workplace” to 
“association” to more accurately capture retirees’ organizational 
engagements. Corresponding secondary indicators were also refined 
to align with our study purpose. The social capital scale in this study 
has 15 items, which are divided into five levels: individual, family, 
association, community, and society. The first level was individual 
social capital with 3 variables, measuring individual’s social network 

(e.g., you have lots of close relationship in your life). The second level 
was family social capital with 4 variables, measuring the relationship 
with family members and available support from family (e.g., your 
family is always around you). The third level was association 
dimension with 2 variables, including participation in organization 
activities (e.g., in the past year, you  have usually participated in 
organization activities). The forth level was community social capital 
with 3 variables, including trust neighborhood and sense of belonging 
(e.g., if I have to move out of my present place, you will feel reluctant 
to do so). The last level was society dimension with 3 variables, 
concerning trust and equity (e.g., you have a lot of trust in medical 
institutions like hospitals and CDC). The answers consisted of 5-point 
Likert scales. The response categories were: 1 = strongly disagree to 
5 = strongly agree. The total score was 15–75 points. The higher the 
score of each dimension and the overall total score, the higher the level 
of social capital. The Cronbach’s α value of the health-related social 
capital scale was 0.711 (Supplementary Table S2).

2.4 Measurement of self-perceived aging

The B-APQ (Brief Aging Perceptions Questionnaire), developed 
by Sexton et al. (42) based on the Leventhal self-adjustment theory 
model, measured SPA (42, 43). This questionnaire comprises 21 items 
across five dimensions: timeline-chronic, consequences positive, 
consequences and control negative, control positive, and emotional 
representations. Responses are recorded using a 5-point Likert scale 
ranging from 1 = strongly disagree to 5 = strongly agree. These five 
dimensions can be categorized into two broader aspects: negative SPA 
and positive SPA (44). Negative SPA encompasses the dimensions of 
timeline-chronic, consequences and control negative, and emotional 
representations. In contrast, positive SPA is constituted by 
consequences positive and control positive. It is important to note that 
the scoring for positive SPA (consequences positive and control 
positive) is reversed. The total score was 21–105 points. The higher the 
score of each dimension and total score of SPA, the more negative the 
SPA. The reliability of the B-APQ scale is supported by a Cronbach’s 
α value of 0.821 (Supplementary Table S3).

2.5 Measurement of depression

In this study, the Self-rating Depression Scale (SDS) was utilized 
to assess the depressive symptoms among the community-dwelling 
older adult population. The SDS, developed by Zung et  al. (45), 
consists of 20 items scored using a 4-point Likert scale (46, 47). Ten of 
these items, specifically 2, 5, 6, 11, 12, 14, 16, 17, 18, and 20, are 
reverse-scored. A lower score indicates a better mental state. For ease 
of comprehension and comparison, the raw SDS score is multiplied by 
1.25 to obtain the standard score. The total score was 25–100 points. 
The Cronbach’s α value for the SDS scale is 0.963.

2.6 Statistical analysis

The purpose of this study was to explore the pathway of SPA and 
social capital’ effects on depression in the older adult. Therefore, the 
mediating effect of SPA was the main objective of data analysis in this 
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study. Data analysis was conducted using SPSS 23.0 software. 
Continuous variables that were normally distributed, such as social 
capital, SPA, and depression, were expressed as mean ± standard 
deviation (SD). Categorical variables (such as age, gender, education, 
etc.) were presented as N (%). Independent samples t-tests and 
one-way ANOVA were employed to assess differences in SDS score 
(depression) among community-dwelling older adult with varying 
sociodemographic characteristics. Pearson correlation analysis was 
utilized to investigate the correlations between social capital, SPA, 
and depression.

The hypothesized mediation model (Figure 1) was tested using the 
PROCESS macro in SPSS, a widely recognized tool for examining 
mediating effects in current research. Social capital was designated as 
the prediction variable, SPA as the mediator, and depression as the 
outcome variable. Sociodemographic factors including age, marital 
status, chronic disease, medical insurance, endowment insurance, and 
monthly income per capita were included as covariates to control for 
potential confounding effects. The coefficient c’ represented the direct 
effect of social capital on depression. The indirect influence of social 
capital on depression through SPA was captured by the product of 
coefficients a and b (a × b). The total effect of social capital on 
depression was indicated by coefficient c, which is the sum of c’ and 
a × b. Point estimates were derived from 5,000 bootstrap samples, and 
95% confidence intervals (CI) were calculated. An indirect effect was 
considered significant if the 95% CI did not include zero. All statistical 
tests were two-tailed, and the significance level for all analyses was set 
at 0.05. In addition, Cronbach’s alpha, ranging from 0 to 1, was used 
to assess the reliability of social capital scales. A Cronbach’s alpha of 
0.6 or greater was considered acceptable (48).

3 Results

3.1 Sociodemographic characteristics and 
SDS score of samples

A total of 1706 community-dwelling older adult people over 
65 years old were included in this study, with an average age of 
73.75 ± 7.25. Most of them were female (56%), married (74.3%), had 
no chronic diseases (62.6%), had medical insurance (94.7%) and had 
endowment insurance (90.7%). Among all participants, the mean 
score of SDS was 39.07 (SD 13.97). The results of univariate analysis 
indicated that there were statistically significant differences in SDS 
score among older adults with different age, marital status, chronic 
disease, medical insurance, endowment insurance and monthly 
income per capita (p < 0.05). 80 years old and above, married, with 
chronic disease, with medical insurance, with endowment insurance, 
monthly income per capita 3,000 yuan and over, are the characteristics 
older adults with which have a lower level of SDS compared with other 
groups (Table 1).

3.2 Correlations between social capital, 
self-perceived aging and depression

Pearson’s r correlation analysis was conducted. The results 
indicated that social capital was significantly negatively correlated 
with depression (r = −0.263, p < 0.001) and SPA (r = −0.418, 

p < 0.001). Meanwhile, SPA was significantly positively correlated with 
depression (r = 0.324, p < 0.001) (Table 2). The significant correlation 
among the three variables indicates that their relationship can 
be further examined and elucidated through the development of a 
regression analysis model.

3.3 Mediation test for self-perceived aging

Tables 3, 4 and Figure 2 presented the results of the mediation 
analysis conducted using the PROCESS macro. After adjusting for 
sociodemographic factors, the total effect of social capital on 
depression was significant (c = −0.477, p < 0.001). When SPA was 
introduced as a mediator, the direct predictive effect of social 
capital on depression persisted (c’ = −0.297, p < 0.001). In 
addition, social capital had a significant predictive effect on SPA 
(a = −0.566, p < 0.001), and the predictive effect of SPA on 
depression was also significant (b = 0.318, p < 0.001). 
Bootstrapping analysis with 5,000 samples confirmed a significant 
indirect effect (a × b = −0.180, 95% CI: −0.225 to −0.139), 
indicating that SPA acted as a mediator in the relationship between 
social capital and depression. Overall, the model explained 15.2% 
of the variance in depression.

4 Discussion

Against the backdrop of aging, this study takes the Chinese 
community-dwelling older adult as an example to explore and confirm 
the impact of social capital on depression in the older adult and the 
mediating role of SPA in the relationship between the two. This has 
important reference value for future theoretical and practical research 
aimed at improving depression among the older adult. Our study 
innovatively introduces SPA as a mediating mechanism, which has not 
been systematically examined in previous studies on social capital and 
depression among the older adult (23, 49). While prior research has 
emphasized the role of life satisfaction or social networks in mediating 
this relationship (50), our findings highlight the unique contribution 
of SPA in explaining how social capital shapes mental health outcomes.

Our study results show that there are significant differences in the 
SDS scores of the older adult in terms of age, marital status, chronic 
disease conditions, whether they have medical insurance, whether 
they have endowment insurance, and monthly income per capita, 
which is consistent with previous research findings (51–53). These 
identified non-modifiable factors can be used to determine which 
individuals are at risk of depression and to identify vulnerable groups 
that health professionals need to target. In health education, we should 
pay close attention to those aged 80 and above, who are divorced/
separated/widowed, suffer from chronic diseases, without medical 
insurance, without endowment insurance, and have a monthly income 
per capita below 1,000 yuan, and provide more health intervention 
measures to improve their depressive symptoms.

This study found that social capital is negatively correlated with 
depressive symptoms among community-dwelling older adult 
individuals, confirming Hypothesis 1. A possible explanation for this 
correlation lies in the multifaceted nature of social capital, which 
encompasses trust, mutual aid, participation, and social connections. 
These elements of social capital serve as protective factors against 
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depression by providing emotional support, information exchange, 
and practical assistance, which are crucial in alleviating stress and 
enhancing well-being (20, 54). The presence of a robust social network 
can act as a buffer against the negative impacts of stress and isolation, 
which are common among the older adult. When older adult 
individuals are embedded in supportive social networks, they are 

more likely to receive encouragement and validation, which can boost 
their self-esteem and sense of self-worth. This, in turn, can lead to a 
reduced likelihood of experiencing depressive symptoms. 
Furthermore, social capital can facilitate access to resources that are 
essential for maintaining mental health, such as healthcare services 
and community programs designed to promote well-being. Another 
aspect of social capital that may contribute to the observed negative 
correlation is the sense of belonging and community engagement. 
Active participation in community activities can provide a sense of 
purpose and belonging, which are known to be protective against 
depression (55). Older adult individuals who are actively engaged in 
their communities are more likely to experience positive social 
interactions, which can foster a sense of happiness and satisfaction 
with life, further mitigating the risk of depression (56, 57). 
Additionally, social capital can influence health behaviors and 
lifestyles (58, 59). Older adult individuals with higher social capital 

TABLE 2  Pearson correlation matrix of the variables of interest.

Variable r Mean ± SD

1. 2. 3.

1. Social capital 1 −0.418*** −0.263*** 47.07 ± 6.72

2. Self-perceived aging - 1 0.324*** 45.33 ± 9.88

3. Depression - - - 39.07 ± 13.97

*** p-value<0.001.

TABLE 1  The status of SDS by different sociodemographic characteristics (N = 1706).

Variable n (%) SDS

Mean ± SD t or F p value Post hoc

Age (years) 16.807 <0.001

 � 60–69a 597 (35.0) 37.00 ± 13.05 a < b,c

 � 70–79b 691 (40.5) 39.01 ± 13.81 b < c

 � ≥80c 418 (24.5) 42.11 ± 14.94

Gender 0.352 0.725

 � Male 751 (44.0) 38.93 ± 13.92

 � Female 955 (56.0) 39.17 ± 14.01

Marital status 4.108 <0.001

 � Married 1,268 (74.3) 38.24 ± 13.81

 � Divorce/Separate/Widowed 438 (25.7) 41.45 ± 15.16

Education 1.925 0.124

 � Primary school or belowa 586 (34.3) 39.63 ± 14.41

 � Junior high schoolb 596 (34.9) 39.45 ± 13.57

 � Senior high schoolc 454 (26.6) 38.27 ± 14.13

 � College or aboved 70 (4.1) 36.23 ± 12.02

Chronic disease 7.403 <0.001

 � With 637 (37.3) 42.26 ± 14.84

 � Without 1,069 (62.7) 37.16 ± 13.06

Medical insurance 2.210 0.029

 � With 1,616 (94.7) 38.89 ± 13.96

 � Without 90 (5.3) 42.19 ± 13.76

Endowment insurance 2.086 0.037

 � With 1,548 (90.7) 38.84 ± 13.93

 � Without 158 (9.3) 41.27 ± 14.23

Monthly income per capita (RMB) 8.532 <0.001

 � <1,000 265 (15.5) 41.27 ± 14.05 a > c,d

 � 1,000–1,999 803 (47.1) 39.73 ± 14.31 b > c,d

 � 2,000–2,999 497 (29.1) 38.09 ± 13.66 c > d

 � ≥3,000 141 (8.3) 34.60 ± 11.62

The lowercase a, b,c, and d represent different groups of the characteristics of different age, education and monthly income per capita.
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may be more likely to adopt healthy behaviors, such as regular physical 
activity and a balanced diet, which are known to have positive effects 
on mental health. They may also be more likely to seek help when 
needed, reducing the duration and severity of depressive episodes.

This study also found that SPA partially mediates the relationship 
between social capital and depression among community-dwelling 
older adult individuals, preliminarily clarifying the association 
mediation pathway between social capital and depression, and 
confirming Hypothesis 2. The mediating effect is mainly divided into 
two stages: (1) social capital has a negative impact on SPA, and (2) SPA 
has a positive impact on depression. The mediating effect of SPA in 
the relationship between social capital and depression can be explained 
in the following ways.

Notably, this mediation pathway extends prior work by identifying 
SPA as a critical psychological mechanism. While previous studies 
have linked social capital to depression through life satisfaction (49) 

or social networks (23), our findings suggest that social capital not 
only provides structural support but also shapes how individuals 
perceive their own aging process, which in turn affects mental health. 
This aligns with theoretical frameworks emphasizing the role of self-
perception in aging outcomes (60).

Firstly, individuals with abundant social capital often receive more 
social support and positive social feedback, which helps them form a 
more positive SPA. Research has shown that social capital is associated 
with the mental health status and emotional depressive symptoms of 
the older adult. Positive social interactions and community 
participation can enhance the older adult’s sense of self-worth and 
social belonging, thereby reducing their negative perception of their 
own aging process (61). Secondly, a positive SPA can reduce the older 
adult’s feelings of loneliness and helplessness, which are important 
predictive factors for depressive symptoms (62). When older adult 
individuals hold a positive attitude towards their own aging, they are 

TABLE 3  Multivariate linear regression analysis for the association among social capital, self-perceived aging and depression (N = 1706).

Variable Model 1 (depression) Model 2 (self-perceived aging) Model 3 (depression)

B (SE) t p value B (SE) t p value B (SE) t p value

Age 0.184 (0.049) 3.769 <0.001 0.169 (0.033) 5.194 <0.001 0.130 (0.048) 2.707 0.007

Marital status 0.650 (0.806) 0.807 0.420 0.521 (0.538) 0.969 0.333 0.485 (0.788) 0.615 0.539

Chronic disease 4.345 (0.676) 6.424 <0.001 2.007 (0.451) 4.447 <0.001 3.706 (0.665) 5.574 <0.001

Medical insurance −2.517 (1.828) −1.377 0.169 0.648 (1.219) 0.532 0.595 −2.723 (1.787) −1.524 0.128

Endowment insurance 1.004 (1.456) 0.689 0.491 −1.601 (0.972) −1.648 0.010 1.513 (1.425) 1.062 0.288

Monthly income per capita −1.988 (0.418) −4.753 <0.001 −1.267 (0.279) −4.543 <0.001 −1.585 (0.411) −3.853 <0.001

Social capital −0.477 (0.049) −9.691 <0.001 −0.566 (0.033) −17.227 <0.001 −0.297 (0.052) −5.696 <0.001

Self-perceived aging 0.318 (0.036) 8.946 <0.001

R2 0.112 0.210 0.152

F 30.540 (p < 0.001) 64.342 (p < 0.001) 37.969 (p < 0.001)

TABLE 4  Mediation analyses of self-perceived aging in the association between social capital and depression.

Effect 95% bootstrap CI Bootstrap SE

Total effect (c) −0.477 (−0.573, −0.380) 0.049

Direct effect (c’) −0.297 (−0.399, −0.195) 0.052

Indirect effect (a × b) −0.180 (−0.225, −0.139) 0.022

FIGURE 2

Self-perceived aging mediated the association of social capital and depression. ***p < 0.001.
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more likely to adopt a healthy lifestyle and participate in social 
activities, both of which help alleviate depressive symptoms.

Furthermore, the mediating role of SPA is also reflected in its 
ability to modulate the impact of social capital on depression. 
Specifically, individuals with higher social capital may receive more 
positive feedback due to stronger social connections and more 
frequent social interactions, which helps them to have a more positive 
view of aging (63). This positive view can reduce the occurrence of 
depressive emotions because it can enhance individuals’ coping 
abilities and life satisfaction. Conversely, individuals with lower social 
capital may have a more negative view of aging due to insufficient 
social support, which may increase their risk of depression.

Therefore, SPA, as a mediating variable, reveals the potential 
mediation pathway by which social capital may reduce the risk of 
depression by influencing older adult individuals’ perceptions of their 
own aging process. This finding provides important theoretical basis 
for the development of targeted mental health intervention measures 
in the future, especially in designing intervention projects aimed at 
increasing the social capital of the older adult and improving their 
positive views on aging. Through such interventions, we can expect to 
reduce the risk of depression in the older adult and improve their 
quality of life.

Moreover, our study contributes to the literature by providing 
empirical evidence from a rapidly aging society (China), where the 
older adult population has unique sociocultural contexts (e.g., family 
structures, healthcare access) compared to Western populations (64). 
This expands the generalizability of social capital theories in 
non-Western settings.

This study has some limitations. (1) First of all, this study is a 
cross-sectional study. Thus, we were unable to examine the causal 
relationship between social capital, SPA, and depression. For example, 
mental health status is also considered an important resource in later 
life. Older adults with good mental health can not only be  more 
socially active, but they can also be more optimistic about their lives 
and tend to positively evaluate their social relationships and social 
resources. Future longitudinal studies with larger sample sizes and 
more variables are needed to address this important question. (2) The 
SDS Scale is a measure of self-reported depressive symptoms within 
the recent past week, which may lead to recall bias or be influenced by 
the current environment. (3) The study’s sample of community-
dwelling older adult was drawn from a limited number of randomly 
selected communities within a single city, which could potentially 
introduce sampling bias and restrict the generalizability of the 
findings. Therefore, it is essential that future studies engage with 
community-dwelling older adult populations across various regions 
to enhance the applicability and breadth of the research outcomes.

5 Conclusion

Our research has identified a negative correlation between social 
capital and depression, with SPA acting as a partial mediator in this 
relationship. This suggests that enhancing social capital and fostering 
a positive SPA could be  instrumental in preventing depression 
among older adults. This insight not only broadens the scope of 
social capital research but also offers a novel approach to addressing 
depression among Chinese community-dwelling older adult. It is 
recommended that relevant management agencies, communities, 

and families take effective measures to enhance the social capital of 
the older adult. Tailoring to their characteristics, strategies such as 
senior university programs, square dance clubs, senior chorus 
groups, and community sports events should be  employed to 
motivate the older adult in building robust social networks. 
Additionally, fostering a positive outlook on aging is advised to 
improve their self-image and attitude towards the aging process.
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