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Introduction 
 
With the intensified trend of population aging 
globally, the proportion of the elderly is growing 
dramatically in many countries. This phenome-
non not only brings about changes in economic 

and social structures but also poses new challeng-
es to the public health system, underscoring the 
importance of addressing mental health issues in 
the elderly (1). The mental health of the elderly is 
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directly associated with their quality of life (2). 
The elderly mostly suffer from a variety of chron-
ic diseases, such as cardiovascular diseases and 
diabetes (3), which have a complex two-way rela-
tionship with mental health problems. On the 
one hand, chronic diseases impose a heavy psy-
chological burden on the elderly, probably lead-
ing to depression and anxiety (4). On the other 
hand, a negative psychological state likely exacer-
bates the progression of the disease, forming a 
vicious cycle. Therefore, investing considerably in 
studies and prevention and intervention measures 
targeted at ensuring the mental health of the el-
derly is urgent. 
General Adaptation Syndrome (GAS) model 
provides a theoretical framework to understand 
how individuals cope with different stressors, 
make psychological adjustments, and avoid a va-
riety of psychological disorders (5). This model 
emphasizes the psychological and physiological 
response mechanisms in individuals when facing 
internal and external stimuli, where three stages, 
namely, alarm, resistance, and exhaustion, are 
involved. Exhaustion occurs when the exposure 
to stress is too long and exceeds an individual’s 
adaptability. In this case, the individual’s physio-
logical and psychological resources are excessive-
ly consumed, which may result in serious mental 
health problems (5-6). GAS model has attracted 
extensive attention from academia since its incep-
tion, and relatively consistent conclusions have 
been drawn. Gu et al (7) applied GAS model to 
psychological counseling for corporate employees 
and found that it effectively addresses workplace 
stress and maintains mental health. Liu et al (8) 
performed an intervention during COVID-19 by 
combining network technology and GAS model 
and found that it effectively alleviates anxiety, 
depression, physical symptoms, and sense of 
stress in residents. Qiu (9) found that GAS model 
helps nurses effectively cope with workplace bul-
lying and alleviate anxiety. Despite the prelimi-
nary validation of the effectiveness of GAS mod-
el in mental health, its application in the elderly 
population has not been reported. 
Tai Chi, as an inclusive exercise intervention 
method to improve physical and mental health, 

has gradually become a common sport among 
the elderly because of its wide applicability, full-
range health benefits, profound cultural heritage, 
social interaction enhancement, and high flexibil-
ity. As an exercise intervention, Tai Chi signifi-
cantly positively predicts exercise participation 
(10). Exercise participation significantly positively 
predicts psychological experience in the elderly 
while reducing the occurrence of negative emo-
tions (11). Participating in group exercise also 
improves the level of social support in the elder-
ly, enhance sense of belonging (12), and increase 
self-efficacy (13). These variables are all essential 
for maintaining mental health. However, no 
study has been conducted on the relationships 
between exercise participation, Tai Chi exercise, 
and psychological experience in the elderly. Thus, 
this study put forward two hypotheses. Exercise 
participation mediates the relationship between 
Tai Chi exercise and positive well-being. It also 
mediates the relationship between Tai Chi exer-
cise and negative loneliness. 
In summary, exercise intervention based on GAS 
model, exercise participation, and positive and 
negative psychological experiences in the elderly 
may be closely related. An in-depth analysis of 
their intrinsic relationships is conducive to de-
signing reliable intervention methods for promot-
ing the mental health of the elderly. Currently, no 
article has reported relevant studies.  
Thus, an exercise intervention scheme was con-
structed in this study based on GAS model to 
examine the relationships between this interven-
tion scheme, exercise participation, positive and 
negative psychological experiences. This study 
provided a new perspective and approach for 
elderly-targeted psychological intervention.  
 
Materials and Methods 
 
A total of 164 elderly individuals were recruited 
using convenience sampling from Ronghui 
Shanshui community in Fujian Province, China in 
September 2023. They were randomly divided 
into the experiment and control groups, with 62 
members in each group. For a number of rea-
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sons, two participants were lost in the experiment 
group, and one was lost in the control group. The 
demographic information is shown in Table 1. 
The inclusion criteria for the study were as fol-
lows: 1) those aged over 60 years old, 2) those 
without obvious motor dysfunction in the body, 
3) those who participated voluntarily with clear 
consciousness, and 4) those who have received 
elementary school education or above and were 
able to understand questionnaire questions. The 

exclusion criteria included: 1) those who aged 59 
and below, 2) those with obvious motor dysfunc-
tion in the body, 3) those with unclear con-
sciousness, and 4) those with an education level 
below elementary school who were unable to un-
derstand the questionnaire questions.  
Consent was obtained from the volunteers. This 
study passed the Ethics Committee of by Fuzhou 
Polytechnic. 

 
Table 1: Comparison of demographic information between the experiment and control groups 

 
Variable  Experiment group Control group t/χ2 P 
Gender Male 32 30 0.903 0.731 
 Female 28 31   
Age  63.12±12.22 64.32±13.39 1.101 0.583 
 
Research tools 
Exercise participation (14): The Physical Activity 
Rating Scale-3 was adopted to precisely measure 
exercise grade. Under this framework, the degree 
of exercise participation is visually displayed 
through the score in exercise grade, which is set 
between 0 and 100 points to reflect exercise ac-
tivity at different levels. The specific classification 
criteria are: low grade (no more than 19 points), 
moderate grade (from 19 to 42 points), and high 
grade (more than 42 points). The test-retest relia-
bility of this scale was 0.85 in this study. 
Negative loneliness (15): This scale includes six 
negative statement items, with a cumulative total 
score up to 24 points. This study drew on the 
grading criterion of UCLA-20 Loneliness Scale to 
analyze the level of loneliness in participants. Ac-
cording to this criterion, if a participant’s score 
reaches or exceeds 14 points, they are considered 
to experience significant loneliness; a score below 
14 indicates that the loneliness experience has not 
reached the level of severity. The test-retest relia-
bility of this scale was 0.84 in this study. 
Positive well-being (16): The Memorial Universi-
ty of Newfoundland Scale of Happiness revised 
by Wang et al (16) was used to measure positive 
well-being in the elderly. This scale covers four 
dimensions, namely, positive affect, positive ex-
perience, negative affect, and negative experience. 

It includes 24 items, with a total score ranging 
from −24 to +24 points. To simplify the calcula-
tion, a constant of 24 is often added so that the 
scoring range is 0–48 points. The test-retest relia-
bility of this scale was 0.83 in this study. 
 
Intervention method 
A pre- and post-intervention testing experimental 
design was adopted for the experiment and con-
trol groups. The intervention lasted from Sep-
tember to November 2023, for a total of three 
months. Both groups were measured before and 
after the intervention to assess their exercise par-
ticipation, well-being, and loneliness. The control 
group underwent routine living and did not re-
ceive any intervention therapy. The experiment 
group was given a psychological intervention 
based on GAS model in combination with Tai 
Chi exercise. Psychological guidance involved 
providing the elderly with lectures and education 
on elderly health, timely replies to their questions, 
instructions on how to alleviate negative emo-
tions such as anxiety, and assistance in daily life 
planning. Continuous psychological intervention 
was provided every week for three months, in-
cluding follow-up sessions, encouragement to 
persist in practicing Tai Chi, and instructions on 
how to avoid emotional fluctuations. The elderly 
were asked about their physical and psychological 
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conditions, given prompt assistance and guidance 
from family members through coordination, and 
encouraged to enhance their confidence in health 
and actively comply with the intervention. A dis-
cussion group was then established to share suc-
cessful cases in a timely manner. Subsidiary exer-
cise sessions, totaling 12 were conducted. The 
first three rounds of intervention concentrated 
on establishing trust among members and guid-
ing the elderly to learn Tai Chi exercise. The 
fourth to sixth rounds focused on increasing in-
teraction and exercise participation among the 
elderly. The seventh to twelfth rounds continu-
ously fostered psychological changes step by step.  
 
Statistical methods 
This study used SPSS 26.0 (IBM Corp., Armonk, 
NY, USA) for statistical analysis, starting with a 
descriptive statistical overview of the basic in-
formation of demographic variables. The inter-
vention scheme based on GAS model (experi-
ment group = 1, control group = 0) was taken as 
the independent variable, exercise participation as 

the mediating variable, and well-being and loneli-
ness as the dependent variables. Measurement 
was conducted before and after the intervention. 
The mediating effect was tested to explore the 
mechanism of GAS model promoting the mental 
health of the elderly. 
 
Results 
 
Comparison of changes in well-being between 
the experiment and control groups before and 
after the intervention 
Table 2 reveals no significant difference between 
the two groups in their level of well-being before 
the intervention. They were both at the moderate 
level. After the intervention, the well-being of the 
experiment group increased significantly and was 
significantly higher than that of the control 
group. The level of well-being in the control 
group did not show any significant change com-
pared with that before the intervention.  

 
Table 2: Changes in well-being in the two groups before and after the intervention 

 
Variable Pre-intervention Post-intervention t P 
Experiment group 12.53±2.55 35.71±3.10 37.25 0.000 
Control group 13.28±2.79 15.00±3.44 -1.485 0.144 
t -1.35 17.32   
P 0.178 0.000   
 
Comparison of changes in loneliness between the 
experiment and control groups before and after 
the intervention 
Table 3 reveals no significant difference between 
the two groups in their level of loneliness before 
the intervention. They were both at the level of 
severe loneliness. After the intervention, the 

loneliness of the experiment group decreased 
significantly and was significantly lower than that 
of the control group. Although the loneliness of 
the control group decreased significantly com-
pared with that before the intervention, it re-
mained at the level of severity. 

 
Table 3: Changes in loneliness in the two groups before and after the intervention 

 
Variable Pre-intervention Post-intervention st P 
Experiment group 3.48±0.20 2.17±0.46 18.08 0.000 
Control group 3.50±0.23 3.38±0.30 2.22 0.031 
t -0.41 -15.15   
P 0.679 0.000   
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Comparison of changes in exercise participa-
tion between the experiment and control 
groups before and after the intervention 
Table 4 reveals no significant difference between 
the two groups in their level of exercise participa-
tion before the intervention. They were both at 
the level of low physical grade. After the inter-

vention, the exercise participation of the experi-
ment group increased significantly and reached 
the level of moderate exercise grade. By contrast, 
the exercise level of the control group showed no 
significant difference compared with that before 
the intervention. 

 
Table 4: Changes in exercise participation in the two groups before and after the intervention 

 
Variable Pre-intervention Post-intervention t P 
Experiment group 6.47±3.73 41.42±16.63 -13.47 0.000 
Control group 6.10±4.60 6.84±13.28 -0.392 0.687 
t 0.42 11.18   
P 0.676 0.000   
 
Mediating effect testing 
Whether the intervention affects the well-being 
and loneliness of the community-dwelling elderly 

through the mediating effect of exercise partici-
pation was tested. The results are provided in 
Table 5. 

 
Table 5: Mediating effect testing 

 
Variable Exercise par-

ticipation 
 Well-being  Loneliness  

 β t β t β t 
Intervention 1.56 12.06*** 1.28 8.54*** -0.91 -6.22*** 
Exercise par-
ticipation 

  0.29 3.87*** -0.49 -6.69*** 

R2   0.61   0.63 
Adjusted R2   0.39   0.38 

 
Table 6: Decomposition of mediating effect 

 
   Direct effect Mediating effect 
 Variable  Effect 

value 
Confidence 

interval 
Effect 
value 

Confidence 
interval 

Interven-
tion 

Exercise partici-
pation 

Well-
being 

1.28 0.001~0.983 0.46 0.08~0.78 

Interven-
tion 

Exercise partici-
pation 

Loneli-
ness 

-0.91 -1.21~-0.62 -0.76 -1.09~-0.41 

 
Tables 5 and 6 reveal that the intervention signif-
icantly predicts exercise participation, well-being, 
and loneliness. In addition, exercise participation 
significantly predicts loneliness. According to the 
results of mediating effect testing, exercise partic-
ipation significantly mediates the relationship be-

tween the intervention and well-being, with an 
effect size of 0.46, accounting for 25.84% of the 
total effect. The confidence interval excluded 0, 
indicating that the mediating effect was signifi-
cant and subject to partial mediation. Exercise 
participation also significantly mediates the rela-
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tionship between the intervention and loneliness, 
with an effect size of −0.76, accounting for 
45.23% of the total effect. Again, the confidence 
interval excluded 0, indicating that the mediating 
effect was significant and subject to partial medi-
ation. 
 
Discussion 
 
Analysis of the intervention effect of GAS model 
on positive psychological experience 
The intervention proposed in this study directly 
predicts positive well-being. This phenomenon 
can be explained from the theoretical perspective 
available from GAS model. GAS model suggests 
that stress consists of three core components, 
namely, stressors, mediating processes (including 
cognitive evaluation and coping resources), and 
responses to stress (17).  
In terms of stressors, Tai Chi, as an inclusive 
physical and mental exercise, can effectively re-
duce physiological tension in individuals through 
its gentle movements, deep breathing, and medi-
tative concentration. This physiological relaxation 
helps individuals recover from stress in daily life 
and enhance positive affect experience (18).  
As for mediating processes, GAS model empha-
sizes the crucial role of cognitive evaluation in 
responding to stress. Tai Chi exercise guides 
practitioners to form a positive thinking pattern 
by underlining “immediate awareness” and “men-
tal tranquility” (19). Therefore, practitioners re-
gard stressors originally seen as threats as man-
ageable challenges. The improvement of this 
cognitive reappraisal ability enhances self-efficacy 
and sense of control in individuals. With regard 
to increasing coping resources, Tai Chi exercise 
not only improves physical fitness but also pro-
motes psychological resilience, emotional regula-
tion ability, and social support network (20). 
These enhanced coping resources increases indi-
viduals’ confidence and ability to take effective 
actions when encountering stress in the future.  
To improve responses to stress, individuals often 
experience positive emotions such as relaxation, 
peace, and a sense of achievement by practicing 

Tai Chi. These emotional experiences are condu-
cive to establishing a correlation between exercise 
and pleasure and contribute to positive well-
being. This finding supports related theories in 
fields such as psychology and kinematics. Jack-
man et al. (21) flow theory suggests that when an 
individual is completely immersed in an activity 
and experiences a high level of balance between 
challenges and skills, they likely have a positive 
psychological state, known as flow experience 
(22). Tai Chi exercise, with its emphasis on the 
coordination and unity of movements and 
breathing, enables practitioners to enter a state of 
flow, thereby promoting the generation of posi-
tive psychological experience (23). Future re-
search can further explore what the specific 
mechanism of Tai Chi intervention is and how to 
optimize the intervention scheme based on indi-
vidual differences. This exploration can facilitate 
the wide application of Tai Chi in promoting 
mental health. 
 
Analysis of the intervention effect of GAS model 
on negative psychological experience 
The intervention model proposed in this study 
has significantly negatively predicts negative psy-
chological experience. As a traditional Chinese 
way of practicing both the body and the mind, 
Tai Chi has recently received widespread atten-
tion in mental health research. It is considered an 
effective non-pharmacological means of interven-
tion, exhibiting significant positive effects partic-
ularly in alleviating negative psychological experi-
ence such as anxiety, depression, and loneliness 
(24-25). The findings of this study are consistent 
with the views of mind–body interaction theory 
and coping resource theory. The former empha-
sizes the interaction between psychological and 
physiological processes and the existence of a 
close bidirectional relationship between emotion-
al state and physical activities (26). Tai Chi in-
creases the variability of heart rate; alleviates the 
excessive activation of the sympathetic nervous 
system; and mitigates psychological stress and 
negative emotions through physical movement, 
breathing control, and meditative concentration 
(27). Tai Chi also conforms to coping resource 
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theory, which suggests that internal and external 
resources (e.g., skills, knowledge, and social sup-
port) help individuals effectively cope with life 
stress (28). The learning and practice of Tai Chi 
not only enhances individuals’ physical abilities 
but also increases the diversity and effectiveness 
of coping strategies. The reason is it provides 
more resources for dealing with challenges in life 
and reduces negative psychological experience. 
Hence, as a practice integrating the body and the 
mind, Tai Chi has received extensive theoretical 
support and been verified by empirical research 
to be effective in intervention. It is an effective 
strategy to cope with negative psychological ex-
perience. 
 
Mediating effect of exercise participation 
Exercise participation mediates the relationship 
between the intervention and psychological expe-
rience. On the one hand, Tai Chi as an interven-
tion can affect exercise participation. First, Li & 
Moosbrugger (29) ecosystem theory emphasizes 
that individuals’ behavior is affected by environ-
mental factors at multiple levels, including per-
sonal traits, social relationships, community envi-
ronment, and policy support. For the elderly, the 
popularity and community-based characteristics 
of Tai Chi as a low-intensity and highly adaptable 
exercise conform to the principle of environmen-
tal support emphasized in the model. Regular Tai 
Chi classes held in community centers, parks, and 
other places provide a convenient platform for 
the elderly to access exercise, increase their will-
ingness to participate in sports, and promote the 
formation of exercise habit. Second, self-
determination theory is a key framework for in-
terpreting the motivation for exercise participa-
tion. It underscores the importance of satisfying 
the basic psychological needs for autonomy, 
competence, and belonging in promoting sus-
tained participation (29). Tai Chi exercise, with its 
gentleness and controllable rhythm, lowers the 
threshold for the elderly to participate in sports 
activities and boosts their confidence in their 
physical abilities (sense of competence). Its col-
lective practicing mode contributes to social in-
teraction and emotional connection (sense of be-

longing). The autonomy in making choices and 
the intrinsic interest experienced by the elderly in 
learning and mastering Tai Chi further stimulate 
their intrinsic motivation and enhance their per-
sistence in exercise participation. 
In summary, exercise participation, as an inter-
mediary factor between Tai Chi and psychologi-
cal experience, reveals the internal mechanism 
through which Tai Chi, as an intervention, affects 
psychological experiences. This insight provides a 
conceptual framework for probing into its mech-
anism of action. On the one hand, Tai Chi moti-
vates the elderly to participate in exercise. On the 
other hand, exercise participation increases posi-
tive well-being and reduces negative loneliness. 
Therefore, Tai Chi not only directly promotes 
mental health through physical and mental prac-
tice; more importantly, it constructs a virtuous 
cycle where well-being is promoted and loneli-
ness is reduced by enhancing the enthusiasm of 
the elderly to participate in social activities. This 
mechanism plays an indispensable role in pro-
moting the mental health of the elderly. 
 
Conclusion 
 
An intervention based on GAS Model and aided 
by Tai Chi was performed on the community-
dwelling elderly to intervene in their psychologi-
cal health. Through comparative measurements 
before and after the intervention, it was found 
that after the intervention, the well-being of the 
experiment group increased significantly and was 
significantly higher than that of the control 
group; after the intervention, the loneliness of the 
experiment group decreased significantly and was 
significantly lower than that of the control group; 
exercise participation significantly mediated the 
relationship between the intervention and psy-
chological experience. These results indicate that 
interventions based on GAS Model can effective-
ly alleviate negative psychological experience in 
the elderly, enhance their positive psychological 
experience, and positively promote the psycho-
logical health of the elderly. Although this inter-
vention has been found to have great potential in 
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scientifically and effectively promoting the men-
tal health of the elderly, there are still some limi-
tations in this study such as heterogeneity of the 
research sample and insufficient standardization 
of the intervention scheme. In future research, it 
is necessary to further optimize the intervention 
design, clarify the optimal dose-response rela-
tionship, examine applicability under different 
health conditions and cultural backgrounds, and 
adopt advanced technologies such as wearable 
devices to monitor intervention effects, so as to 
improve the personalization and accuracy of the 
intervention. 
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