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The impact of mind—body
exercise on the quality of life in
older adults: the chain mediation
effect of perceived social support
and psychological resilience
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!Chinese Wushu Academy, Beijing Sports University, Beijing, China, 2School of Humanities, Beijing
Sport University, Beijing, China

Background: With the intensification of the global aging trend, there is a
contradiction between the extended lifespan and the decline of physiological
functions among the older adult. It has become a global consensus to focus on
and improve the quality of life for the older adult. Mind—body exercises (Tai Chi,
Ba Duan Jin, Yi Jin Jing) play a crucial role in promoting the quality of life for
older adults, but the mechanisms and mediating effects are not yet clear.

Objective: This study examines the impact of mind—body exercises (Tai Chi,
Ba Duan Jin, Yi Jin Jing) on the quality of life in older adults, with a particular
focus on exploring the chain mediating effects of perceived social support and
psychological resilience.

Methods: This study is a cross-sectional study that surveyed 1,087 older
adults participating in mind—body exercises (Tai Chi, Ba Duan Jin, Yi Jin Jing)
in 13 districts of Beijing, China, from March 25 to May 3, 2024. The Physical
Activity Rating Scale (PARS-3), the World Health Organization Quiality of Life
Scale (WHOQOL-BREF), the Perceived Social Support Scale (PSSS), and the
Connor-Davidson Resilience Scale (CD-RISC) were used to measure mind—
body exercise, perceived social support, psychological resilience, and quality of
life, respectively. Data were statistically analyzed using SPSS 26.0, and mediation
effects were tested and effect analysis was conducted through structural
equation modeling (AMOS) and the Bootstrap method.

Results: The study results show that mind—body exercises (Tai Chi, Ba Duan Jin,
Yi Jin Jing) are significantly and positively correlated with the quality of life in
older adults (r = 0.549, p < 0.01). The path coefficients for the relationships mind -
body exercise — perceived social support (8 =046, p <0.001) — psychological
resilience (f = 0.20, p <0.001) — quality of life in older adults (8 = 0.39, p <0.001)
are significant, indicating that perceived social support and psychological
resilience have a chain mediating effect between mind—body exercise and the
quality of life in older adults.

Conclusion: Mind—body exercises not only improve the quality of life for older
adults but also indirectly enhance it by strengthening perceived social support
and psychological resilience. This study provides significant reference for
developing health intervention strategies targeted at older adults, suggesting
that promoting mind—body exercises can improve their sense of perceived
social support and psychological resilience, thereby increasing their quality
of life.
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1 Introduction

The issue of global aging is becoming increasingly severe, with old
age being a period of decline in the life cycle of an individual. Older
adults must face various stressors that are distinct from those
experienced by other age groups, such as limitations in daily activities
(1), an increase in chronic diseases (2), changes in social roles (3), and
a decrease in self-worth (4). These stressors can all potentially threaten
the Quality of Life in older adults (5, 6). A decline in the Quality of
Life in older adults can subsequently increase family stress and socio-
economic burdens, leading to a variety of social issues. Ensuring the
Quality of Life in older adults has become a focal point of concern for
the public and the health system.

Existing literature indicates that physical exercise is the most
effective, green, and scientific method to enhance the quality of life for
older adults, and it can have a positive long-term impact on both
physical function and psychological state (7, 8). Mind-body exercise,
as a form of physical activity that integrates mental concentration,
breath control, and physical movement, possesses characteristics of
both aerobic and resistance exercises, making it particularly suitable
for older adults (9). Regular and rigorous engagement in mind-body
exercise is essential. Numerous studies have shown that appropriate
mind-body exercise, especially proactive physical activity, can delay
degenerative changes and improve the quality of life and health (10,
11). Furthermore, mind-body exercise also significantly enhances
individual psychological health. By strengthening emotional
regulation capabilities, it can effectively alleviate psychological stress,
depression, and loneliness caused by factors such as family, society,
and retirement (12), thereby maintaining a good mental state and
enhancing their evaluation of overall quality of life.

The influence of mind-body exercises on the quality of life in
older adults is not confined to a single dimension but is subject to the
mediating effects of multiple factors, thus constituting a multi-tiered
and dynamic mechanism of action. Quality of life encompasses
multiple dimensions, including material, psychological, and social
aspects, among which the state of mental health is a significant
component of the overall quality of life (13). A positive mental health
status is crucial for the older adult to enjoy a happy later life and
promote harmonious social development. Perceived social support is
an essential psychological resource for the older adult, which is closely
associated with the quality of life (14). Psychological resilience is one
of the components of the mental health quality system (15), and high
psychological resilience can help the older adult improve their quality
of life, even when they may face adversity (16). Previous research
results indicate that the level of perceived social support among older
adults has an impact on their level of psychological resilience (17).
Therefore, to achieve a more comprehensive analysis, this study
incorporates perceived social support and psychological resilience,
and by constructing a chained mediation model, it thoroughly
investigates the complex interrelationships between mind-body
exercise, perceived social support, psychological resilience, and the
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quality of life in older adults, with the aim of offering insights to
facilitate healthy aging in this population.

2 Statement of the study

In recent years, with the intensification of the aging population
issue, how to enhance the quality of life for older adults has become a
focal point of societal concern. Mind-body exercises have a significant
positive impact on the quality of life in older adults, while
psychological factors, such as perceived social support and
psychological resilience, also play a crucial role in fostering a positive
lifestyle among older adults. Existing literature mostly focuses on
whether older adults participation in mind-body exercises has a
positive impact on their quality of life (18, 19), with more emphasis
on the changes in physical functioning that occur after older adults
practice mind-body exercises (20, 21). However, there is less
exploration of the roles of these mediating variables in the process,
especially the chained mediating effects of perceived social support
and psychological resilience, which have not been fully validated.
Therefore, this study aims to fill this research gap by exploring the
indirect impact of mind-body exercise on the quality of life in older
adults through perceived social support and psychological resilience.
Specifically, this study proposes a chained mediation model,
attempting to reveal how mind-body exercise can enhance the
perceived social support of older adults, thereby strengthening their
psychological resilience and ultimately improving their quality of life.

The theoretical framework of this study is based on Rutter’s
Developmental Model (RDM), which emphasizes that individuals
develop coping abilities through the interaction of external and
internal protective factors when facing stress, adversity, or challenges,
thereby enhancing adaptive capacity and mental health, and ultimately
improving their quality of life (22). Mind-body exercise, as an external
protective factor, can not only enhance the physical function of older
adults, improve cardiopulmonary function, increase balance ability,
and alleviate health issues related to aging and chronic diseases, but it
can also directly promote the improvement of the quality of life by
regulating emotions and increasing life satisfaction (23). Perceived
social support, as another significant external protective factor, refers
to an individual’s subjective feelings and evaluations of the degree to
which they are supported by external sources, including family
support, friend support, and other forms of support (24). Perceived
social support can provide emotional backing and practical assistance
to older adults, alleviating their feelings of loneliness and stress in life,
thereby helping to maintain a higher quality of life. Psychological
resilience is a key internal protective factor in the RDM, referring to
an individual’s ability to adapt and recover when facing adversity (25).
Psychological resilience helps older adults maintain a good
psychological state and enhance life satisfaction by actively adapting
to the processes of aging and social isolation. According to the RDM,
mind-body exercise can work through both external (perceived social
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FIGURE 1
A hypothetical model of mind—body exercise affecting quality of life.

support) and internal (psychological resilience) factors to help older
adults better cope with life’s challenges, thereby improving their
quality of life. Thus, this study aims to investigate the mechanism by
which physical activity affects the quality of life of older adults, using
perceived social support and psychological resilience as mediating
variables, and constructs a chain mediation model of the impact of
mind-body exercise on the quality of life of older adults. The research
conceptual framework (Figure 1) and research hypotheses are both
developed based on the RDM.

3 Development of hypotheses

3.1 Relationship between mind—body
exercise and quality of life

Mind-body exercise focuses on the integration of mind, body,
psychology, and behavior. It involves a series of controlled movements
and concentration practices to enhance coordination and awareness
(26). Due to its significant health benefits, high safety, lack of special
equipment requirements, and ease of learning, mind-body exercise
has garnered global attention. In China, common forms of mind-
body exercise include Tai Chi, Ba duan jin, and Yi jin jing (27), which
have significant effects on improving the health status of older adults.
Specifically, by enhancing immunity (28), improving sleep quality
(29), increasing balance ability (30), and boosting cardiopulmonary
function (31), these exercises can reduce the risk of chronic diseases
(32), alleviate clinical symptoms such as limb tremors (33), and
decrease the incidence of falls and other accidental injuries (34),
thereby improving the quality of life and self-care ability of older
adults. Furthermore, participation in mind-body exercises is
considered a significant investment in mental health. Through breath
regulation and meditation, mind-body exercises help older adults to
relax and reduce stress. Research indicates that there is a positive
correlation between the duration of participation in mind-body
exercises and the level of mental health (35), which also aids in
enhancing the ability of older adults to adjust to negative emotions.
This enables them to more freely cope with various demands of daily
life, thereby enjoying a healthier, more vibrant, and satisfying state of
living. Thus, this study selects tai chi, ba duan jin, and yi jin jing as
mind-body exercises for older adults, all of which can positively
influence their quality of life. Based on the preceding analysis,
we propose the following hypothesis:
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HI: Mind-body exercise is positively correlated with the quality
of life in older adults.

3.2 The mediating of effect perceived
social support

Perceived social support plays a crucial effect between mind-body
exercise and the quality of life in older adults. Mind-body exercise is
a form of physical activity, the essence of which is a type of social
interaction, involving not only individuals but also interpersonal
communication activities within groups. It is an important way to
enhance the level of perceived social support. Research has proven
that during the process of participating in physical activities, older
adults often gain more longitudinal social support (36). The
enhancement of perceived social support can assist older adults in
coping with various adverse environments more swiftly. It has a
positive buffering effect on individual experiences of anxiety,
depression, and distress, preventing the exacerbation of negative
emotions and providing continuous regulation for mental health (37).
The study results indicate that there is a significant correlation between
perceived social support and individual quality of life, and it has a
positive predictive effect. The joint action of different types of
perceived social support can influence an individual’s physical self-
worth, sense of happiness, and motivation (38). A survey conducted
by Unsar et al. (39) on older adults aged 60 and above showed that
perceived social support is significantly positively correlated with the
quality of life and enhancing perceived social support can improve the
quality of life in later years. In summary, mind-body exercise is closely
related to perceived social support, which further influences the
quality of life through perceived social support. As a result, the
following hypothesis was advanced:

H2: Perceived social support mediates the relationship between
mind-body exercise and the quality of life in older adults.

3.3 The mediating effect of psychological
resilience

Psychological resilience can help individuals successfully cope with
stress and improve mental health, playing a crucial role in maintaining
the quality of life in older adults (40). According to the theory of
psychological defense mechanisms, psychological resilience is
associated with mature defense mechanisms. Individuals with higher
psychological resilience possess more mature psychological defense
abilities, which they can quickly employ at the initial stage of handling
challenging or unexpected events, minimizing the impact (41). Studies
have shown that compared to younger individuals, older adults, due to
their rich life experiences and coping strategies for adversity, may
possess equal or even higher levels of psychological resilience (42).
High levels of psychological resilience can reduce physical and mental
stress in older adults, mitigate the impact of chronic diseases on daily
activities, promote physical health, and enhance the quality of life (43,
44). Existing research has demonstrated that the level of physical
activity is an important variable affecting an individual’s level of
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psychological resilience (45). Physical activity contributes to the
positive development of psychological resilience, and as physical
activity increases, an individual’s psychological resilience significantly
strengthens. Higher levels of psychological resilience in older adults are
associated with greater autonomy in daily activities, physical activity,
and overall physical fitness (46). Previous research has demonstrated
that participation in mind-body exercises has a significant positive
impact on the psychological resilience of older adults (47), improving
their emotional state and mental health levels, thereby enhancing their
quality of life. In view of this, we proposed the following hypotheses:

H3: Psychological resilience mediates the relationship between
mind-body exercise and the quality of life in older adults.

3.4 The chain mediating effect of perceived
social support and psychological resilience

According to the Rutter Developmental Model (RDM),
individuals enhance their quality of life by establishing new cognitive
structures, reducing the negative impact of adverse events, and
increasing the utilization of internal and external resources.
Psychological resilience emphasizes the development and application
of individual internal resources, which not only helps older adults
maintain a healthy psychological state amidst stress and setbacks,
better cope with life’s changes, but also enhances their determination,
perseverance, and self-control abilities, promoting the improvement
of the quality of life for older adults (48). Perceived social support, as
an important external resource, helps to enhance an individual’s ability
to cope with trauma, thereby promoting the strengthening of
psychological resilience. The more social support older adults
perceive, the better they can overcome challenges and adversity with
a positive attitude, respond to emergencies with an active mindset,
and demonstrate a higher level of psychological resilience (49).
Existing research has proven that the perceived social support older
adults gain from mind-body exercises is an important factor affecting
psychological resilience (50). Perceived social support is a protective
factor for psychological resilience, and the process through which
psychological resilience functions is the result of the interaction
between an individual’s protective factors and high-risk situations
(51). The more perceived social support older adults obtain through
participation in mind-body exercises, the stronger their psychological
resilience becomes, and consequently, their quality of life is enhanced.
Accordingly, the research hypothesis was formulated:

H4: Perceived social support and psychological resilience have a

chain mediating effect between mind-body exercise and the
quality of life in older adults.

4 Materials and methods
4.1 Research design

In order to obtain the raw data required for the study,
researchers designed a self-administered questionnaire based on

Frontiers in Public Health

10.3389/fpubh.2024.1446295

existing literature and validated data collection tools, focusing on
assessing older adults’ participation in mind-body exercises,
perceived social support, psychological resilience, and quality of
life. Since the participants are from the Chinese population, the
questionnaire is conducted in Chinese. The tools used in this study
are scales that have been scientifically translated and validated,
suitable for Chinese older adults, with reliable validity and
reliability. Before the final survey, the research team conducted a
preliminary assessment (pilot test) with 20 participants to ensure
the feasibility of the questionnaire and to test the response rate.
Through the pilot study, researchers made adjustments and edits to
some of the questions in the questionnaire to maximize the
accuracy and comprehensiveness of the responses. From March 25
to May 3, 2024, the research team conducted a questionnaire survey
among older adults participating in mind-body exercises (Tai Chi,
Ba Duan Jin, Yi Jin Jing) in 13 districts of Beijing, China. The
questionnaire included: the Physical Activity Rating Scale (PARS-
3), the WHOQOL-BREEF scale, the Perceived Social Support Scale
(PSSS), and the Chinese version of the Connor-Davidson Resilience
Scale (CD-RISC). All data collection was ensured to be conducted
under uniform conditions to minimize data bias, with each
questionnaire taking approximately 10-20 min to complete. All
invitees participated voluntarily, and the project was approved by
the Ethics Committee of Beijing Sport University (2024145H).

4.2 Inclusion criteria

Inclusion criteria for participants in this study (1): older
adults aged 60 and above (2); older adults with good reading and
comprehension abilities who can communicate normally (3);
older adults with experience in practicing mind-body exercises
(tai chi, ba duan jin, yi jin jing) (4); older adults willing to
participate in the survey after fully understanding its purpose.
Exclusion criteria (1): Individuals with severe hearing or speech
impairments (2); Individuals with abnormal mental states (3);
Individuals with severe physical diseases, extreme frailty, or
disabilities that prevent them from cooperating with the survey.
A total of 1,239 offline questionnaires were collected in this study,
and after applying the exclusion and inclusion criteria, 1,087 valid
questionnaires were obtained, resulting in an effective recovery
rate of 87.73%.

4.3 Measurement tool design and reliability
testing

4.3.1 Mind—body exercises level

The level of mind-body exercises was measured using the Physical
Activity Rating Scale (PARS-3) developed by Liang et al. (52). The
PARS-3 includes three items: exercise intensity, exercise duration, and
exercise frequency, each scored using a 5-point Likert scale ranging
from 1 to 5. The total score of the scale is calculated using the formula:
Frequency score x (Duration score - 1) x Intensity score, with a range
of 0 to 100. Higher scores indicate greater exercise intensity, higher
frequency, and longer duration. The criteria for exercise volume levels
are as follows: 19 points or below indicates mild exercise volume;
20-42 points indicate moderate exercise volume; 43 points or above
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indicate intense exercise volume. In this study, the Cronbach’s a
coeflicient for the scale was 0.850.

4.3.2 Quality of life scale

The Quality of Life Scale used in this study is the WHOQOL-
BREF scale developed by the World Health Organization based on its
definition of quality of life (53). This scale consists of 26 items that can
be categorized into four domains: physical health (8 items),
psychological health (6 items), social relationships (3 items), and
environment (9 items). Each item is scored on a Likert 5-point scale,
ranging from “never” to “always,” with higher scores indicating a
higher level of quality of life. The Cronbach’s @ coeflicient for this
study is 0.970.

4.3.3 Perceived social support scale

The Perceived Social Support Scale (PSSS) was developed by
Zimet et al. in 1988 (54). This scale consists of 12 items, encompassing
three dimensions: family support (4 items), friend support (4 items),
and other support (4 items). It measures the degree of perceived
support from family, friends, and others, with the total score reflecting
the overall level of perceived social support. The items are scored on a
7-point Likert scale, ranging from “strongly disagree” to “strongly
agree”” Total scores between 12 and 36 indicate low support; scores
between 37 and 60 indicate moderate support; scores between 61 and
84 indicate high support. Higher total scores indicate higher levels of
perceived social support. The Cronbach’s a coefficient for this study
is 0.950.

4.3.4 Psychological resilience scale

The Psychological Resilience Scale used in this study is the
Chinese version of the Connor-Davidson Resilience Scale (CD-RISC),
translated by Yu and Zhang (55). This scale consists of 25 items,
covering three dimensions: tenacity (13 items), strength (8 items), and
optimism (4 items). Each item is scored on a Likert 5-point scale,
ranging from “never” to “always,” with higher scores indicating higher
levels of psychological resilience. The Cronbach’s a coefficient for this
study is 0.950.

4.3.5 The covariates of the study

In this study, the independent variable is mind-body exercise, the
dependent variable is the quality of life in older adults, and the
mediator variables are perceived social support and psychological
resilience. Research findings on quality of life have indicated that the
gender and age of the subjects have become variables that scholars
need to control in their studies (56). In addition, quality of life is
significantly associated with education level (57), income status (58),
and baseline health conditions (59). Therefore, these variables were
used as control variables in the study, adjusted during data analysis to

TABLE 1 Validity and reliability test of the questionnaires.

10.3389/fpubh.2024.1446295

minimize their impact on the main results, ensuring that the research
focus is on the effects of mind-body exercise on older adults’ perceived
social support, psychological resilience, and quality of life. This study
refers to Sun Wen’s age classification (60), Zhang Wen’s education
classification (61), and the classification of monthly income in the
China Longitudinal Aging Social Survey (62).

4.3.6 Statistical analysis

After organizing the valid questionnaire data, the data was
analyzed using SPSS 26.0 software. Correlation analysis, linear
regression analysis, and other methods were used to examine the
impact of mind-body exercise, perceived social support, and
psychological resilience on the quality of life in older adults. The
Amos 24.0 software package was used to validate the model and
test the construct validity of the scales. Currently, the Bootstrap
method is commonly used to test mediation effects. This method
involves resampling from the original sample and using a 95%
confidence interval to test the significance of the mediation effect
coefficients. Therefore, this study used the Bootstrap method to
test whether perceived social support and psychological resilience
mediate the relationship between mind-body exercise and the
quality of life in older adults, as well as whether there is a chain
mediation effect of perceived social support and psychological
resilience in the relationship between mind-body exercise and
the quality of life in older adults.

5 Results
5.1 Reliability and validity testing

The scales used in this study were adapted from previous
research questionnaires, so it is necessary to verify their reliability
and validity. To further test the convergent validity and reliability
of the scales, Average Variance Extracted (AVE) and Construct
Reliability (CR) were used as evaluation parameters. As shown in
Table 1, the AVE values for all factors are greater than 0.5,
indicating good model convergence; the CR values for all factors
are greater than 0.7, indicating that the items in each scale
consistently explain the latent variables, demonstrating good
construct reliability. In summary, the questionnaire used in this
study has high reliability and validity.

5.2 Common method bias testing

To avoid common method bias, an anonymous coded evaluation
method was used during the testing process to control the sources of

Variable CR AVE
QoL 0.931 0.771
MBE 0.854 0.662
PSS 0.842 0.643
PR 0.807 0.585

CR, composite reliability; AVE, average variance extracted; QOL, quality of life scale; MBE, mind-body exercise; PSS, perceived social support; PR, psychological resilience.
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common method bias from the procedure. Additionally, SPSS 26.0 was
used to conduct an exploratory factor analysis on all test items using
Harmans single-factor test. The results showed that there were nine
factors with eigenvalues greater than 1, and the variance explained by
the first factor was 36.44%, which is below the critical standard of 40%,
indicating that there is no serious common method bias in this study.

5.3 Descriptive statistics and correlation
analysis

Table 2 indicates that the study participants numbered 1,087, with
a majority consisting of older adults with chronic diseases, totaling
694 individuals (63.8%), while those without chronic diseases
accounted for 393 (36.1%). The gender distribution was balanced,
with 548 males (50.4%) and 539 females (49.6%). The age distribution
varied across different age groups, notably with 60-64years old
participants making up 35%, followed by 65-69years old (34.1%),
70-74years old (22%), 75-79 years old (4.1%), and those aged 80 and

TABLE 2 Participant demographics.

10.3389/fpubh.2024.1446295

above representing 4.8%. The educational background of the
participants was diverse, with the highest level of education being
undergraduate and above (32.29%), followed by college and higher
vocational education (23.82%), high school or technical secondary
school (18.67%), middle school (17.01%), and elementary school and
below (8.18%). In terms of income levels, the highest percentage was
for those earning above 5,001 (40.66%), followed by 3,501-5,000
(35.97%), 1,501-3,500 (18.67%), and below 1,500 (4.69%).

This study focuses on examining the overall scores of the model
indicators, without delving into the sub-dimensions of each indicator.
Pearson correlation analysis was conducted using the average scores of
each variable. The descriptive statistics and correlation analysis results for
the four variables: mind-body exercise, perceived social support,
psychological resilience, and the quality of life in older adults, are shown
in Table 3. The results indicate significant positive correlations between
each pair of the four variables. Additionally, the correlation analysis
revealed that mind-body exercise and quality of life in older adults are
significantly correlated (r=0.549, p<0.01); mind-body exercise and
perceived social support are significantly positively correlated (r=0.402,

Demographic category Frequency Percent%

Gender

Male 548 50.4

Female 539 49.6

Age

60-64 380 35

65-69 371 34.1

70-74 239 22

75-79 45 4.1

80 years and above 52 4.8

Education level

Elementary school and below 89 8.18

Middle school 185 17.01

High school or technical secondary school 203 18.67

Junior college or higher vocational education 259 23.82

Undergraduate and above 351 32.29

Monthly income

Below 1,500 51 4.69

1,501-3,500 203 18.67

3,501-5,000 391 3597

Above 5,001 442 40.66
TABLE 3 Descriptive statistics and correlations for primary variables.

Variable M S.D. MBE PSS PR QOL

MBE 9.80 2.81 1

PSS 53.69 13.88 0.4027%* 1

PR 82.99 18.14 0.393%* 0.281%* 1

QOL 83.73 21.92 0.549%* 0.474%* 0.527%%* 1

n=1,078; M, mean; S.D., standard deviation. *p <0.05; **p <0.01; QOL, quality of life scale; MBE, mind-body exercise; PSS, perceived social support; PR, psychological resilience.
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p<0.01); mind-body exercise and psychological resilience are significantly
correlated (r=0.393, p<0.01); perceived social support and quality of life
in older adults are significantly correlated (r=0.474, p<0.01);
psychological resilience and quality of life in older adults are significantly
correlated (r=0.527, p<0.01); perceived social support and psychological
resilience are significantly correlated (r=0.281, p<0.01). In summary, the
significant correlations among the variables provide preliminary evidence
for the hypotheses proposed in this study.

This study employed univariate analysis of variance (ANOVA) to
examine the differential impact of varying levels of physical activity
on the quality of life among older adults. As can be seen from Table 4,
there is a significant difference in quality of life across samples with
different amounts of physical activity (p <0.05), indicating a variability
in the quality of life among these samples. The level of physical activity
shows a significant effect on quality of life at the 0.01 level (F = 148.400,
p =0.000). Comparative differences reveal that participation in
moderate to Intense exercise is more conducive to enhancing the
quality of life for older adults.

10.3389/fpubh.2024.1446295

5.4 Analysis of mediation effects

To verify the chain mediating effect of perceived social support
and psychological resilience in the relationship between mind-body
exercise and the quality of life in older adults, AMOS 24.0 software
was used to perform a fit analysis of the conceptual framework chain
mediation model. Following the mediation effect testing process
proposed by Marsh et al. (63), Table 5 shows the standard results of
the fit indices: ¥2/df <5, GFI>0.9, RMSEA <0.10, CFI>0.9, NFI>0.9,
TLI>0.9. The model parameters meet the fit requirements, indicating
that the mediation model of mind-body exercise and the quality of
life in older adults is reasonable.

Furthermore, the standardized path coefficient model of the impact
of mind-body exercise on the quality of life in older adults is shown in
Figure 2, which indicates that the standardized path coefficient for mind-
body exercise — quality of life in older adults is significant ($=0.32,
p<0.001), indicating a significant positive effect of mind-body exercise
on the quality of life in older adults, supporting hypothesis 1. The path

TABLE 4 Anova results of the effects of physical exercise mind—body exercise on the quality of life in older adults.

Variable

Moderate
exercise
(n =483)

Intense
exercise
(n =195)

88.733+18.499 ‘

The quality of life ‘

94.494+21.708

Exercise amount (M +S.D.)

Mild
exercise
(n =4009)

‘ 72.590+17.709 ‘

148.4 ‘ 0.000%* ‘

*p <0.05; **p <0.01.

TABLE 5 Questionnaire model fitting indicators.

X2 df 2ldf

59

‘ Model

234.304 3.971 0.052

RMSEA

CFI GFI NFI TLI IFI

0.968 ‘

0.968 0.973 ‘ 0.973

RMSEA, root mean square error of approximation; CFI, comparative fit index; GFI, goodness-of-fit index; NFI, normed fit index; TLI, Tucker-Lewis index. IFI, increased fit index.

Physical Health
Psychological

Intensity
Frequency
Time

FIGURE 2

Intermediary model diagram. QOL, quality of life scale; MBE, mind—body exercise; PSS, perceived social support; PR, psychological resilience.

Social Relationships
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coeflicients for mind-body exercise — perceived social support (5=0.46,
p<0.001) - quality of life in older adults ($=0.23, p<0.001) are
significant, indicating that perceived social support mediates the
relationship between mind-body exercise and the quality of life in older
adults, supporting hypothesis 2. The path coefficients for mind-body
exercise — psychological resilience (5=0.38, p<0.001) — quality of life in
older adults (#=0.39, p<0.001) are significant, indicating that
psychological resilience mediates the relationship between mind-body
exercise and the quality of life in older adults, supporting hypothesis 3.
The path coefficients for mind-body exercise — perceived social support
($=0.46, p<0.001)— psychological resilience (#=0.20, p<0.001)—
quality of life in older adults ($=0.39, p<0.001) are significant, indicating
that perceived social support and psychological resilience have a chain
mediating effect between mind-body exercise and the quality of life in
older adults, supporting hypothesis 4.

The bias-corrected non-parametric percentile Bootstrap method was
used to evaluate the significance of individual mediation effects to
confirm the mediating effect of perceived social support and psychological
resilience. Hayes recommends that the number of resamples for Bootstrap
mediation effect testing should be at least 1,000 for the original sample
(64). Bootstrap mediation effect test results show that if the Bootstrap test
CI does not include 0, the indirect effect is considered established (65). In
this study, 5,000 Bootstrap samples were used to test the mediation effect,
determining a 95% confidence interval (CI). As shown in Table 6, the
direct effect of mind-body exercise on the quality of life in older adults is
significant (direct effect=2.173, 95% CI [1.697, 2.703]). The indirect
effects include three significant mediation pathways: mind-body exercise
— perceived social support — quality of life (indirect effect=0.733, 95%

TABLE 6 Test results of mediation effects.

10.3389/fpubh.2024.1446295

CI [0.500, 0.980]); mind-body exercise — psychological resilience —
quality of life (indirect effect=1.062, 95% CI [0.832, 1.299]); mind-body
exercise — perceived social support — psychological resilience — quality
of life (indirect effect=0.245, 95% CI [0.141, 0.375]). In summary, the 95%
confidence intervals for the three mediation paths do not include 0,
indicating that the path coefficients in this model are significant. This
demonstrates that perceived social support and psychological resilience
mediate the relationship between mind-body exercise and the quality of
life in older adults, and that perceived social support and psychological
resilience play a chain mediation effect.

In order to explore the mediating effect of perceived social support
from various sources on the relationship between mind-body exercise
and the quality of life in older adults, family support, friend support, and
other support were used as independent variables, while quality of life was
considered as the dependent variable for linear regression analysis. Table 7
indicates that the model equation is: Quality of Life=44.387+1.130*Family
Support +0.611*Friend Support +0.466*Other Support, with an
R-squared value of 0.228, suggesting that family support, friend support,
and other support can influence the enhancement of quality of life. The
model passes the F-test (F =106.821, p <0.05), indicating that at least one
of the factors—family support, friend support, or other support—has a
significant impact on the quality of life. Additionally, the examination of
multicollinearity in the model revealed that all VIF values were less than
5, indicating the absence of multicollinearity issues. Furthermore, the
Durbin-Watson (D-W) value was around 2, suggesting that there is no
autocorrelation in the model, and the sample data do not exhibit any
interrelationships, indicating a good model fit. A detailed analysis showed
that the regression coefficient for family support was 1.130 (¢t =6.676,

Effect Parameter Estimate BootSE Bootstrap Bootstrap
LLCI ULCI
Direct effect MBE - QOL 2.173 0.254 1.697 2.703
MBE — PSS — QOL 0.733 0.125 0.5 0.98
Indirect effect MBE - PR - QOL 1.062 0.166 0.832 1.299
MBE — PSS — PR — QOL 0.245 0.061 0.141 0375
Total effect MBE — PSS — PR — QOL 4212 0.241 3.728 4.67

The Bootstrap sample size is set at 5000.

TABLE 7 Linear regression analysis results (n =1,087).

Unstandardized coefficients Standardized

Collinearity diagnostics

coefficients
B Standard Beta VIF Tolerance
error
Constant 44.387 2.37 - 18.73 0.000%* - -
Family support 1.13 0.169 0.281 6.676 0.0007 2.494 0.401
Friend support 0.611 0.148 0.146 4.128 0.0007 1.752 0.571
Other support 0.466 0.159 0.112 2.94 0.0037 2.047 0.489
R 0.228
Adjusted R? 0.226
F F (3,1,083) =106.821, p =0.000
D-W1H 2.071

#p <0.05; *#p <0.01.
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p <0.01), which means that family support has a significant positive
impact on the quality of life. Friend support has a regression coefficient
value of 0.611 (# =4.128, p <0.01), indicating that friend support
significantly and positively influences the quality of life. Other support has
a regression coefficient value of 0.466 (¢ =2.940, p <0.01), indicating that
other support also significantly and positively affects the quality of life. In
summary, both family support, friend support, and other support
significantly and positively impact the quality of life. The magnitude of the
standardized coefficients suggests a ranking of their relative influence as
family support > friend support > other support.

6 Discussion

This study explored the impact of mind-body exercise on the
quality of life in older adults, with a particular focus on the serial
mediating roles of perceived social support and psychological
resilience. The findings confirm a significant positive correlation
between mind-body exercise and the quality of life in older adults.
This is consistent with previous research findings (66, 67). Mind-
body exercise focuses on enhancing physical strength, flexibility, and
balance, thereby avoiding potential injuries associated with high-
intensity exercise. Through movement, breathing, and meditation, it
alleviates psychological stress and achieves overall coordination and
balance of the body and mind, demonstrating significant effectiveness
in improving both physical and mental health (68). Consequently, it
can effectively enhance the quality of life in older adults. The study
further found that participation in moderate to high-intensity mind-
body exercise is more conducive to enhancing the quality of life for
older adults. This improvement is not only reflected in the
enhancement of physical function but also manifested in various
aspects of the daily lives of older adults. Engaging in such exercise can
foster the habit of maintaining a long-term exercise routine, thereby
continuously preserving a state of good health, boosting the
confidence of older adults, and promoting emotional stability.
Consequently, this leads to an overall increase in life satisfaction and
well-being, resulting in a significant enhancement in the quality of
life for older adults.

Mind-body exercise not only directly affects the quality of life in
older adults but also indirectly influences it by positively impacting
perceived social support. Mind-body exercise has a beneficial effect
on the level of perceived social support, and the amount of exercise
is significantly positively correlated with perceived social support
(69). Regular participation in mind-body exercise by older adults not
only helps them communicate with others, establish interpersonal
relationships, and emotional connections during the exercise process,
but also promotes or improves the structure of their social networks
(70). Through these social interactions, older adults can enhance
their sense of social connection, gain more support from family,
friends, and other social sources, which helps alleviate their feelings
of loneliness and increase their sense of social belonging. This, in
turn, further improves their quality of life, consistent with previous
research findings (71). Additionally, this study also found that
perceived social support from different sources can have varying
impacts on the quality of life in older adults, with family support
having the greatest influence on quality of life. This may be related to
the concept of filial piety in Chinese culture, where the family
(especially spouses and children) plays a significant role in providing
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emotional support and practical assistance to older adults,
particularly in alleviating negative emotions.

At the same time, mind-body exercise can also indirectly affect the
quality of life in older adults by having a positive impact on psychological
resilience. Mind-body exercise is a protective factor that promotes the
development of individual psychological resilience and has a significant
predictive role in psychological resilience (72). During the participation
in mind-body activities, older adults may fulfil their basic needs for self-
competence and intimate relationships, and the satisfaction of these basic
needs can promote the natural development of efficacy and autonomy in
individuals. This helps to alleviate perceived stress and emotional
suppression, leading to better psychological performance in coping with
adversity and challenges (73). As the level of psychological resilience
increases, the quality of life for older adults also increases. Psychological
resilience has a significant positive predictive effect on the quality of life,
which is consistent with existing research findings (74). Individuals with
high psychological resilience often maintain a more positive attitude
when facing life pressures. Relevant surveys indicate that older adults with
high psychological resilience continue to enhance their perceived value
through various social activities even after retirement, pursuing higher
goals, which in turn improves their quality of life (75).

There is a relatively stable systemic association between perceived
social support and psychological resilience in older adults (76). The more
social support individuals perceive, the more they experience respect,
support, and understanding emotionally, the higher their level of inner
satisfaction, and the stronger their ability to resist adversity, resulting in a
higher level of psychological resilience (77). Therefore, individuals with
high perceived social support tend to have higher levels of psychological
resilience. Older adults with higher levels of psychological resilience have
greater coping abilities in life, thereby achieving a higher quality of life,
which is consistent with previous research findings (78). The enhancing
effect of mind-body exercise on the quality of life for older adults is
multidimensional, as it promotes the well-being of older adults from both
external and internal perspectives. From the external environmental
factors, older adults can gain positive social support, including mental and
material assistance, during their participation in mind-body exercise.
This not only meets their living needs but also helps in developing certain
psychological resilience traits as internal factors (79). These internal and
external factors interact with each other to comprehensively promote the
improvement of the quality of life for older adults. The results of this study
further demonstrate that mind-body exercise can collectively influence
the quality of life in older adults through the serial mediating effects of
perceived social support and psychological resilience.

7 Conclusion

This study reveals the impact of mind-body exercise on the quality
of life in older adults and provides an in-depth analysis through the
serial mediating effects of perceived social support and psychological
resilience. The results indicate that mind-body exercise has a positive
influence on the quality of life for older adults, with those who regularly
participate in such activities not only demonstrating higher levels of
quality of life but also showing significant improvements in perceived
social support and psychological resilience. The study found that
perceived social support, as an external protective resource, has a
significant mediating effect between mind-body exercise and quality
of life in older adults, with family support playing a particularly
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important role in promoting the quality of life in older adults.
Additionally, psychological resilience, as an internal protective
resource, serves as an important mediating variable. When facing
challenges such as aging, illness, and social isolation, it helps older
adults maintain a positive attitude toward life through active emotional
regulation and coping strategies, thereby promoting the improvement
of quality of life. This study is the first to validate the chain mediating
effect of perceived social support and psychological resilience between
mind-body exercise and the quality of life in older adults. Mind-body
exercise not only improves the quality of life for older adults but also
enhances their life satisfaction and sense of well-being through the
elevation of perceived social support and psychological resilience. By
effectively utilizing perceived social support and strengthening
psychological resilience, older adults can better cope with life’s
challenges, maintain a positive attitude toward life, and thereby achieve
a comprehensive improvement in the quality of life. The chain
mediating model proposed in this study integrates the relationship
between perceived social support, psychological resilience, and the
quality of life in older adults, providing a new perspective for us to
more comprehensively understand how mind-body exercise affects the
quality of life in older adults through internal mechanisms. This finding
not only enriches the existing literature but also provides a theoretical
basis for the application of mind-body exercise in the field of health
promotion for older adults.

8 Implications and limitations
8.1 Implications

This study explores the mechanism by which mind-body exercise
impacts the quality of life in older adults, introducing perceived social
support and psychological resilience as mediating variables, thus
expanding the existing research on the impact of mind-body exercise on
individual quality of life. Mind-body exercise plays a crucial role in
improving physical and mental health, effectively helping older adults
gain necessary social connections and emotional support, while also
reducing negative emotions such as loneliness, anxiety, and depression.
By accumulating more social capital, it improves overall quality of life. The
study of the chain mediating effect of perceived social support and
psychological resilience provides new perspectives and practical
approaches for enhancing the quality of life in older adults. Firstly, when
aiming to improve the quality of life in older adults, it is essential to adopt
more comprehensive intervention measures, taking into account the roles
of mind-body exercise, perceived social support, and psychological
resilience, to create a positive living environment and healthy lifestyle for
older adults (80). Secondly, the community environment should meet the
psychological and social needs of older adults, enhancing their social
support network with systems composed of family members, friends, and
community volunteers. Educating older adults on how to effectively
perceive and utilize social support can enhance their positive emotional
experiences and further improve their psychological health and life
satisfaction. Lastly, attention should be paid to the mechanisms of
psychological resilience formation in older adults, with regular, broad-
ranging health education and psychological counseling to promote more
comprehensive psychological and social growth. This will increase
positive emotions and encourage them to have greater confidence in their
daily lives.
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8.2 Limitations

Despite providing strong evidence of the positive impact of mind—
body exercise, perceived social support, and psychological resilience on
improving the quality of life in older adults, this study has several
limitations. First, the study only explored three types of mind-body
exercises: tai chi, ba duan jin, and yi jin jing, while neglecting others such
as yoga, Pilates, and meditation. The different types may have varying
effects on older adults, this study did not fully consider these differences,
suggesting that future research should refine the study design to control
for the variables of different exercise types. Second, this study employed
a cross-sectional design to explore the mechanism of how mind-body
exercise affects the quality of life in older adults, which can only reveal
correlations and not causations. Future research could use longitudinal
tracking designs to further test and confirm the findings of this study.
Finally, the research sample was limited to a specific area in Beijing,
China, which may not fully represent all older adults. Differences in
understanding and manifestations of these variables across regions could
affect the generalizability of the results. Future research should consider
expanding the sample collection area to improve the study’s conclusions.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author/s.

Ethics statement

The studies involving humans were approved by the Ethics
Committee of Beijing Sport University (2024145H). The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

QY: Conceptualization, Data curation, Formal analysis, Writing
- original draft. YZ: Methodology,
administration, Writing - original draft. SL: Funding acquisition,

Investigation, Project

Supervision, Writing - review & editing, Project administration,
Resources, Visualization.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

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.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1446295
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Yang et al.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Van Der Vorst A, Zijlstra GR, Witte ND, Duppen D, Stuck AE, Kempen GI, et al.
Limitations in activities of daily living in community-dwelling people aged 75 and over:
a systematic literature review of risk and protective factors. PloS one. (2016) 11:€0165127.
doi: 10.1371/journal.pone.0165127

2. Hung WW, Ross JS, Boockvar KS, Siu AL. Recent trends in chronic disease,
impairment and disability among older adults in the United States. BMC Geriatr. (2011)
11:1-12. doi: 10.1186/1471-2318-11-47

3. Bossé R, Aldwin CM, Levenson MR, Workman-Daniels K. How stressful is
retirement? Findings from the normative aging study. ] Gerontol. (1991) 46:P9-P14. doi:
10.1093/geronj/46.1.P9

4. Ravary A, Stewart EK, Baldwin MW. Insecurity about getting old: age-contingent
self-worth, attentional bias, and well-being. Aging Ment Health. (2020) 24:1636-44. doi:
10.1080/13607863.2019.1636202

5. Schulz R, Heckhausen JA life span model of successful aging. Amer Psychol. (1996)
51:702. doi: 10.1037/0003-066X.51.7.702

6. Gabriel Z, Bowling A. Quality of life from the perspectives of older people. Ageing
Soc. (2004) 24:675-91. doi: 10.1017/S0144686X03001582

7. Dai ], Menhas R. Sustainable development goals, sports and physical activity: the
localization of health-related sustainable development goals through sports in China: a
narrative review. Risk Manag Health Policy. (2020) 13:1419-30. doi: 10.2147/
RMHP.S257844

8. Menhas R, Dai J, Ashraf MA, Noman SM, Khurshid S, Mahmood §, et al. Physical
inactivity, non-communicable diseases and national fitness plan of China for physical
activity. Risk Manag Health Policy. (2021) 14:2319-31. doi: 10.2147/RMHP.S258660

9. Tanaka H, Suksom D. Mind-body exercises. Am J Lifestyle Med. (2015) 9:-459. doi:
10.1177/1559827615591153

10. Sagib ZA, Dai ], Menhas R, Mahmood S, Karim M, Sang X, et al. Physical activity
is a medicine for non-communicable diseases: a survey study regarding the perception
of physical activity impact on health wellbeing. Risk Manag Healthc Policy. (2020)
13:2949-62. doi: 10.2147/RMHP.S280339

11. Wang D, Wang P, Lan K, Zhang Y, Pan Y. Effectiveness of tai chi exercise on overall
quality of life and its physical and psychological components among older adults: a
systematic review and meta-analysis. Braz | Med Biol Res. (2020) 53:¢10196. doi:
10.1590/1414-431X202010196

12.Dong Y, Zhang X, Zhao R, Cao L, Kuang X, Yao J. The effects of mind-body
exercise on anxiety and depression in older adults: a systematic review and
network meta-analysis. Front Psych. (2024) 15:1305295. doi: 10.3389/
fpsyt.2024.1305295

13. Prince M, Patel V, Saxena S, Maj M, Maselko J, Phillips MR, et al. No health
without mental health. Lancet. (2007) 370:859-77. doi: 10.1016/S0140-6736(07)61238-0

14. Sahin DS, Ozer O, Yanardag MZ. Perceived social support, quality of life and
satisfaction with life in elderly people. Educ Gerontol. (2019) 45:69-77. doi:
10.1080/03601277.2019.1585065

15. Baoyong L. Psychological health diathesis assessment system: basic concepts,
Treories, and It's developing plan. Stud Psychol Behav. (2012) 10:241-7.

16. Smith JL, Hollinger-Smith L. Savoring, resilience, and psychological well-being
in older adults. Aging Ment Health. (2015) 19:192-200. doi:
10.1080/13607863.2014.986647

17.Li F, Luo S, Mu W, Li Y, Ye L, Zheng X, et al. Effects of sources of social support
and resilience on the mental health of different age groups during the COVID-19
pandemic. BMC Psychiatry. (2021) 21:1-14. doi: 10.1186/s12888-020-03012-1

18. Tang Y-Y, Fan Y, Lu Q, Tan L-H, Tang R, Kaplan RM, et al. Long-term physical
exercise and mindfulness practice in an aging population. Front Psychol. (2020) 11:358.
doi: 10.3389/fpsyg.2020.00358

19. Bao X, Qiu Q-x, Shao Y-J, Quiben M, Liu H. Effect of sitting Ba-Duan-Jin exercises
on balance and quality of life among older adults: a preliminary study. Rehabil Nurs J.
(2020) 45:271-8. doi: 10.1097/rnj.0000000000000219

20. Gdmez-Iruela J, Aibar-Almazan A, Afanador-Restrepo DF, Castellote-Caballero
Y, Hita-Contreras F, Carcelen-Fraile MDC, et al. Mind-body training: a plausible
strategy against Osteomuscular chronic pain-a systematic review with Meta-analysis. J
Pers Med. (2024) 14:200. doi: 10.3390/jpm 14020200

21.Lin H, Wan M, Ye Y, Zheng G. Effects of Baduanjin exercise on the physical
function of middle-aged and elderly people: a systematic review and meta-analysis of
randomized controlled trials. BMC Complement Med Ther. (2023) 23:38. doi: 10.1186/
512906-023-03866-4

Frontiers in Public Health

11

10.3389/fpubh.2024.1446295

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.

22.Rutter M. The promotion of resilience in the face of adversity Cambridge
University Press (2006).

23.Weber M, Schnorr T, Morat M, Morat T, Donath L. Effects of mind-body
interventions involving meditative movements on quality of life, depressive
symptoms, fear of falling and sleep quality in older adults: a systematic review with
meta-analysis. Int J Environ Res Public Health. (2020) 17:6556. doi: 10.3390/
ijerph17186556

24. Dahlem NW, Zimet GD, Walker RR. The multidimensional scale of perceived
social support: a confirmation study. J Clin Psychol. (1991) 47:756-61. doi:
10.1002/1097-4679(199111)47:6<756::AID-JCLP2270470605>3.0.CO;2-L

25. Garmezy N. Resiliency and vulnerability to adverse developmental outcomes
associated ~ with  poverty. Am  Behav  Sci. (1991) 34:416-30. doi:
10.1177/0002764291034004003

26. Kwok JYY, Choi KC, Chan HYL. Effects of mind-body exercises on the
physiological and psychosocial well-being of individuals with Parkinson's disease: a
systematic review and meta-analysis. Complement Ther Med. (2016) 29:121-31. doi:
10.1016/j.ctim.2016.09.016

27.Yang F, Pan Y, Zou Z. Patterns and determinants of physical activity of elderly
people in China. China Sport Sci Technol. (2019) 55:10-21. doi: 10.16470/j.
€sst.2019028

28. Morgan N, Irwin MR, Chung M, Wang C. The effects of mind-body therapies on
the immune system: meta-analysis. PloS one. (2014) 9:¢100903. doi: 10.1371/journal.
pone.0100903

29. Cheng L, Chang S, Wang B, He B, Tan Y. Cross-sectional study of depression
tendency and sleep quality in 1352 people practicing tai chi. Res Sports Med. (2023)
31:650-62. doi: 10.1080/15438627.2021.2024832

30. Ives JC, Sosnoft J. Beyond the mind-body exercise hype. Phys Sportsmed. (2000)
28:67-81. doi: 10.3810/psm.2000.03.776

31. Zhang T, Zhou R, Wang T, Xin Y, Liu X, Huang H. Effects of traditional mind-
body movement therapy on chronic cardiopulmonary dyspnoea: a systematic review
and meta-analysis. Thorax. (2023) 78:69-75. doi: 10.1136/thoraxjnl-2021-218030

32. Wang C, Collet JP, Lau J. The effect of tai chi on health outcomes in patients with
chronic conditions: a systematic review. Arch Intern Med. (2004) 164:493-501. doi:
10.1001/archinte.164.5.493

33. Klein PJ. Tai chi Chuan in the management of Parkinson’s disease and Alzheimer’s
disease. Basel: Karger Publishers (2008) 52:173-181.

34. Rogers CE, Larkey LK, Keller C. A review of clinical trials of tai chi and gigong in
older adults. West ] Nurs Res. (2009) 31:245-79. doi: 10.1177/0193945908327529

35. Yang Q, Tang Y, Jennings G, Zhao B, Zhu F, Ma X. Physical activity and subjective
well-being of older adults during COVID-19 prevention and control normalization:
mediating role of outdoor exercise environment and regulating role of exercise form.
Front Psychol. (2022) 13:1014967. doi: 10.3389/fpsyg.2022.1014967

36. Kang H-W, Park M, Wallace JP. The impact of perceived social support, loneliness,
and physical activity on quality of life in south Korean older adults. ] Sport Health Sci.
(2018) 7:237-44. doi: 10.1016/j.jshs.2016.05.003

37. Asante S, Karikari G. Social relationships and the health of older adults: an
examination of social connectedness and perceived social support. J Ageing Longev.
(2022) 2:49-62. doi: 10.3390/jal2010005

38.Li H, Ji Y, Chen T. The roles of different sources of social support on emotional
well-being among Chinese elderly. PLoS One. (2014) 9:¢90051. doi: 10.1371/journal.
pone.0090051

39. Unsar S, Erol O, Sut N. Social support and quality of life among older adults. Int J
Caring Sci. (2016) 9:249-57.

40. Bolton KW, Praetorius RT, Smith-Osborne A. Resilience protective factors in an
older adult population: a qualitative interpretive meta-synthesis. Social Work Res. (2016)
40:171-82. doi: 10.1093/swr/svw008

41.Liu Y, Yang Y. Review on the research of mental defense mechanism. J Inner
Mongolia Norm Univ. (2008) 1:1001-7623.

42. Gooding PA, Hurst A, Johnson J, Tarrier N. Psychological resilience in young and
older adults. Int J Geriatr Psychiatry. (2012) 27:262-70. doi: 10.1002/gps.2712

43. Pruchno R, Carr D. Successful aging 2.0: resilience and beyond. J Gerontol B
Psychol Sci Soc Sci. (2017) 72:201-3. doi: 10.1093/geronb/gbw214

44. Tay PKC, Lim KK. Psychological resilience as an emergent characteristic for well-
being: a pragmatic view. Gerontol. (2020) 66:476-83. doi: 10.1159/000509210

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1446295
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1371/journal.pone.0165127
https://doi.org/10.1186/1471-2318-11-47
https://doi.org/10.1093/geronj/46.1.P9
https://doi.org/10.1080/13607863.2019.1636202
https://doi.org/10.1037/0003-066X.51.7.702
https://doi.org/10.1017/S0144686X03001582
https://doi.org/10.2147/RMHP.S257844
https://doi.org/10.2147/RMHP.S257844
https://doi.org/10.2147/RMHP.S258660
https://doi.org/10.1177/1559827615591153
https://doi.org/10.2147/RMHP.S280339
https://doi.org/10.1590/1414-431X202010196
https://doi.org/10.3389/fpsyt.2024.1305295
https://doi.org/10.3389/fpsyt.2024.1305295
https://doi.org/10.1016/S0140-6736(07)61238-0
https://doi.org/10.1080/03601277.2019.1585065
https://doi.org/10.1080/13607863.2014.986647
https://doi.org/10.1186/s12888-020-03012-1
https://doi.org/10.3389/fpsyg.2020.00358
https://doi.org/10.1097/rnj.0000000000000219
https://doi.org/10.3390/jpm14020200
https://doi.org/10.1186/s12906-023-03866-4
https://doi.org/10.1186/s12906-023-03866-4
https://doi.org/10.3390/ijerph17186556
https://doi.org/10.3390/ijerph17186556
https://doi.org/10.1002/1097-4679(199111)47:6<756::AID-JCLP2270470605>3.0.CO;2-L
https://doi.org/10.1177/0002764291034004003
https://doi.org/10.1016/j.ctim.2016.09.016
https://doi.org/10.16470/j.csst.2019028
https://doi.org/10.16470/j.csst.2019028
https://doi.org/10.1371/journal.pone.0100903
https://doi.org/10.1371/journal.pone.0100903
https://doi.org/10.1080/15438627.2021.2024832
https://doi.org/10.3810/psm.2000.03.776
https://doi.org/10.1136/thoraxjnl-2021-218030
https://doi.org/10.1001/archinte.164.5.493
https://doi.org/10.1177/0193945908327529
https://doi.org/10.3389/fpsyg.2022.1014967
https://doi.org/10.1016/j.jshs.2016.05.003
https://doi.org/10.3390/jal2010005
https://doi.org/10.1371/journal.pone.0090051
https://doi.org/10.1371/journal.pone.0090051
https://doi.org/10.1093/swr/svw008
https://doi.org/10.1002/gps.2712
https://doi.org/10.1093/geronb/gbw214
https://doi.org/10.1159/000509210

Yang et al.

45.Liu R, Menhas R, Saqib ZA. Does physical activity influence health behavior,
mental health, and psychological resilience under the moderating role of quality of life?
Front Psychol. (2024) 15:1349880. doi: 10.3389/fpsyg.2024.1349880

46. Macleod S, Musich S, Hawkins K, Alsgaard K, Wicker ER. The impact of resilience
among older adults. Geriatr Nurs. (2016) 37:266-72. doi: 10.1016/j.jagp.2016.02.029

47.Jung Y-H, Ha TM, Oh CY, Lee US, Jang JH, Kim J, et al. The effects of an online
mind-body training program on stress, coping strategies, emotional intelligence,
resilience and psychological state. PLoS One. (2016) 11:¢0159841. doi: 10.1371/journal.
pone.0159841

48. Zheng W, Huang Y, Fu Y. Mediating effects of psychological resilience on life
satisfaction among older adults: a cross-sectional study in China. Health Soc Care
Community. (2020) 28:1323-32. doi: 10.1111/hsc.12965

49. Upasen R, Saengpanya W, Awae W, Prasitvej P. The influence of resilience and
social support on mental health of older adults living in community: a cross-sectional
study. BMC Psychol. (2024) 12:397-12. doi: 10.1186/s40359-024-01892-6

50. Kohn JN, Lobo JD, Troyer EA, Wilson KL, Ang G, Walker AL, et al. Tai chi or
health education for older adults with hypertension: effects on mental health and
psychological resilience to COVID-19. Aging Ment Health. (2023) 27:496-504. doi:
10.1080/13607863.2022.2053836

51. Glozah FN, Pevalin DJ. Social support, stress, health, and academic success in
Ghanaian adolescents: a path analysis. J Adolesc. (2014) 37:451-60. doi: 10.1016/j.
adolescence.2014.03.010

52.Liang D, Liu S. The relationship between stress level and physical exercise for
college students. Chin Ment Health ]. (1994) 8:5-6.

53. Whogqol Group. Development of the World Health Organization WHOQOL-BREF
quality of life assessment. Psychol Med. (1998) 28:551-8. doi: 10.1017/S0033291798006667

54. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The multidimensional scale of
perceived social support. J Pers Assess. (1988) 52:30-41. doi: 10.1207/s15327752jpa5201_2

55. Xiaonan Y, Jianxin Z. A comparison between the Chinese version of Ego-resiliency
scale and Connor-Davidson resilience scale. Psychol Sci. (2007) 5:1169-1171. doi:
10.16719/j.cnki.1671-6981.2007.05.035

56. Branquinho C, Moraes B, Noronha C, Ferreira T, Neto Rodrigues N, Gaspar De
Matos M. Perceived quality of life and life satisfaction: does the role of gender, age, skills,
and psychological factors remain relevant after the COVID-19 pandemic? Child. (2023)
10:1460. doi: 10.3390/children10091460

57. Powdthavee N, Lekfuangfu WN, Wooden M. What's the good of education on our
overall quality of life? A simultaneous equation model of education and life satisfaction
for Australia. ] Behav Exp Econ. (2015) 54:10-21. doi: 10.1016/j.socec.2014.11.002

58. Diener E, Suh E. Measuring quality of life: economic, social, and subjective
indicators. Soc Indic Res. (1997) 40:189-216. doi: 10.1023/A:1006859511756

59.HuY, Yang Y, Gao Y, Zhao L, Chen L, Sui W, et al. The impact of chronic diseases
on the health-related quality of life of middle-aged and older adults: the role of physical
activity and degree of digitization. BMC Public Health. (2024) 24:2335. doi: 10.1186/
512889-024-19833-8

60. Juanjuan S. Economic income and intergenerational economic support of the
urban and rural elderly in China. Population. Research. (2017) 41:34.

61. Zhang H. Status quo and changes of educational level of China’s older population.
Chin ] Gerontol. (2016) 36:1215-6. doi: 10.3969/j.issn.1005-9202.2016.05.088

62. China Longitudinal Aging Social Survey (2014). 2014 CLASS survey annual
report. Available at: http://class.ruc.edu.cn/index.html (Accessed May 3, 2024).

63. Marsh HW, Morin AJ, Parker PD, Kaur G. Exploratory structural equation modeling:
an integration of the best features of exploratory and confirmatory factor analysis. Annu Rev
Clin Psychol. (2014) 10:85-110. doi: 10.1146/annurev-clinpsy-032813-153700

Frontiers in Public Health

12

10.3389/fpubh.2024.1446295

64.Hayes AF. Beyond baron and Kenny: statistical mediation analysis in the new
millennium. Commun Monogr. (2009) 76:408-20. doi: 10.1080/03637750903310360

65. Zhao X, Lynch JG Jr, Chen Q. Reconsidering baron and Kenny: myths and truths
about mediation analysis. ] Consum Res. (2010) 37:197-206. doi: 10.1086/651257

66. Tanhamira L-A, Randhawa G, Hewson D. The effects of adapted mind-body
exercises on physical function, quality of life and wellbeing for older people: a systematic
review and meta-analysis. ] Nutr Health Aging. (2024) 28:100186. doi: 10.1016/j.
jnha.2024.100186

67. Wen Y-R, Shi J, Wang Y- Lin Y-Y, Hu Z-Y, Lin Y-T, et al. Are mind-body exercise
beneficial for treating pain, function, and quality of life in middle-aged and old people
with chronic pain? A systematic review and meta-analysis. Front Aging Neurosci. (2022)
14:921069. doi: 10.3389/fnagi.2022.921069

68.Lin X, Zheng ], Zhang Q, Li Y. The effects of mind body exercise on anxiety: a
systematic review and meta-analysis of randomized controlled trials. Mental Health Phys
Act. (2024) 26:100587. doi: 10.1016/j.mhpa.2024.100587

69. Koren Y, Leveille S, You T. Tai chi interventions promoting social support and
interaction among older adults: a systematic review. Res Gerontol Nurs. (2021)
14:126-37. doi: 10.3928/19404921-20210325-02

70. Davis AJ, Maccarron P, Cohen E. Social reward and support effects on exercise
experiences and performance: evidence from parkrun. PLoS One. (2021) 16:¢0256546.
doi: 10.1371/journal.pone.0256546

71.Shen T, Li D, Hu Z, Li ], Wei X. The impact of social support on the quality of life
among older adults in China: an empirical study based on the 2020 CFPS. Front Public
Health. (2022) 10:914707. doi: 10.3389/fpubh.2022.914707

72. Wu Y-C, Shen S-f, Lee S-Y, Chen L-K, Tung H-H. The effectiveness of mind-body
approaches for enhancing resilience in older adults: a systematic review and network
meta-analysis. Arch Gerontol ~Geriatr. (2023) 109:104949. doi: 10.1016/j.
archger.2023.104949

73. Toros T, Ogras EB, Toy AB, Kulak A, Esen HT, Ozer SC, et al. The impact of regular
exercise on life satisfaction, self-esteem, and self-efficacy in older adults. Behav Sci.
(2023) 13:714. doi: 10.3390/bs13090714

74. Brinkhof LP, Huth KB, Murre JM, De Wit S, Krugers HJ, Ridderinkhof KR. The
interplay between quality of life and resilience factors in later life: a network analysis.
Front Psychol. (2021) 12:752564. doi: 10.3389/fpsyg.2021.752564

75. Jurek K, Niewiadomska I. Relationship between psychological capital and quality
of life among seniors working after retirement: the mediating role of hope of success.
PLoS One. (2021) 16:€0259273. doi: 10.1371/journal.pone.0259273

76. Ozbay F, Fitterling H, Charney D, Southwick S. Social support and resilience to
stress across the life span: a neurobiologic framework. Curr Psychiatry Rep. (2008)
10:304-10. doi: 10.1007/s11920-008-0049-7

77. Kartol A, Uztemur S, Griffiths MD, Sahin D. Exploring the interplay of emotional
intelligence, psychological resilience, perceived stress, and life satisfaction: a cross-
sectional study in the Turkish context. BMC Psychol. (2024) 12:362-11. doi: 10.1186/
$40359-024-01860-0

78.Chang Y-H, Yang C-T, Hsieh S. Social support enhances the mediating effect of
psychological resilience on the relationship between life satisfaction and depressive
symptom severity. Sci Rep. (2023) 13:4818. doi: 10.1038/541598-023-31863-7

79. Brinkhof LP, Ridderinkhof KR, Murre JM, Krugers HJ, De Wit S. Improving goal
striving and resilience in older adults through a personalized metacognitive self-help
intervention: a protocol paper. BMC Psychol. (2023) 11:223. doi: 10.1186/
540359-023-01259-3

80. Menhas R, Yang L, Danish NR. Community-based social healthcare practices in
China for healthy aging: a social prescription perspective analysis. Front Public Health.
(2023) 11:1252157. doi: 10.3389/fpubh.2023.1252157

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1446295
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.3389/fpsyg.2024.1349880
https://doi.org/10.1016/j.jagp.2016.02.029
https://doi.org/10.1371/journal.pone.0159841
https://doi.org/10.1371/journal.pone.0159841
https://doi.org/10.1111/hsc.12965
https://doi.org/10.1186/s40359-024-01892-6
https://doi.org/10.1080/13607863.2022.2053836
https://doi.org/10.1016/j.adolescence.2014.03.010
https://doi.org/10.1016/j.adolescence.2014.03.010
https://doi.org/10.1017/S0033291798006667
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.3390/children10091460
https://doi.org/10.1016/j.socec.2014.11.002
https://doi.org/10.1023/A:1006859511756
https://doi.org/10.1186/s12889-024-19833-8
https://doi.org/10.1186/s12889-024-19833-8
https://doi.org/10.3969/j.issn.1005-9202.2016.05.088
http://class.ruc.edu.cn/index.html
https://doi.org/10.1146/annurev-clinpsy-032813-153700
https://doi.org/10.1080/03637750903310360
https://doi.org/10.1086/651257
https://doi.org/10.1016/j.jnha.2024.100186
https://doi.org/10.1016/j.jnha.2024.100186
https://doi.org/10.3389/fnagi.2022.921069
https://doi.org/10.1016/j.mhpa.2024.100587
https://doi.org/10.3928/19404921-20210325-02
https://doi.org/10.1371/journal.pone.0256546
https://doi.org/10.3389/fpubh.2022.914707
https://doi.org/10.1016/j.archger.2023.104949
https://doi.org/10.1016/j.archger.2023.104949
https://doi.org/10.3390/bs13090714
https://doi.org/10.3389/fpsyg.2021.752564
https://doi.org/10.1371/journal.pone.0259273
https://doi.org/10.1007/s11920-008-0049-7
https://doi.org/10.1186/s40359-024-01860-0
https://doi.org/10.1186/s40359-024-01860-0
https://doi.org/10.1038/s41598-023-31863-7
https://doi.org/10.1186/s40359-023-01259-3
https://doi.org/10.1186/s40359-023-01259-3
https://doi.org/10.3389/fpubh.2023.1252157

	The impact of mind–body exercise on the quality of life in older adults: the chain mediation effect of perceived social support and psychological resilience
	1 Introduction
	2 Statement of the study
	3 Development of hypotheses
	3.1 Relationship between mind–body exercise and quality of life
	3.2 The mediating of effect perceived social support
	3.3 The mediating effect of psychological resilience
	3.4 The chain mediating effect of perceived social support and psychological resilience

	4 Materials and methods
	4.1 Research design
	4.2 Inclusion criteria
	4.3 Measurement tool design and reliability testing
	4.3.1 Mind–body exercises level
	4.3.2 Quality of life scale
	4.3.3 Perceived social support scale
	4.3.4 Psychological resilience scale
	4.3.5 The covariates of the study
	4.3.6 Statistical analysis

	5 Results
	5.1 Reliability and validity testing
	5.2 Common method bias testing
	5.3 Descriptive statistics and correlation analysis
	5.4 Analysis of mediation effects

	6 Discussion
	7 Conclusion
	8 Implications and limitations
	8.1 Implications
	8.2 Limitations


	References

