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Abstract: Purpose: Exploring the influence of 24-style Tai Chi and Tai Chi eight methods
and five steps on the negative emotions of the elderly. Methods: 101 elderly people were
divided into 24-style Tai Chi group, Tai Chi eight methods and five steps group, and jogging
and fast walking group. 3 times a week, 1 h each time, continuous exercise for 8 weeks. The
Self-rating Anxiety Scale (SAS) and Self-rating Depression Scale (SDS) of each group were
observed before and after intervention. Results: There were significant differences in the
levels of anxiety (p < 0.001) and depression (p < 0.01) in the 24-style Tai Chi group before
and after the experiment, especially the anxiety had reached extremely significant level.
There were significant differences in the levels of anxiety (p < 0.001) and depression (p <
0.05) in the Tai Chi eight methods and five steps group before and after the experiment,
especially anxiety had reached extremely significant level. There was no significant
difference between the anxiety (p > 0.05) and depression (p > 0.05) levels in the jogging and
fast walking group before and after the experiment. Conclusion: 24-style Tai Chi and Tai
Chi eight methods and five steps can effectively improve the level of anxiety and depression
in the elderly and alleviate negative emotions.

Keywords: taijiquan; negative mood; anxiety depression; elderly

1. Introduction

With the rapid economic development, population aging has become a hot issue
at home and abroad. Foreign studies on aging mainly include: spatial distribution and
evolution of aging [1], and health of the elderly [2]. In addition, developed countries
such as Japan and Germany, which have a serious aging problem, have alleviated the
phenomenon of population aging by implementing the reform of the pension system
and actively promoting the employment of the elderly. The problem of aging in
China has attracted wide attention, and mental health is an important aspect of the
healthy development of the elderly, as well as an important factor affecting the
quality of life of the elderly [3]. As China gradually enters the middle aging society,
it presents a “four super” trend, which is manifested as super scale, super fast speed,
super high level and super stability [4], resulting in a particularly severe aging
situation. The incidence of anxiety and depression in the elderly is constantly
increasing [5], and negative emotions are constantly increasing, which seriously
threatens the physical and mental health of the elderly. The negative emotions of the
elderly are easy to occur, usually due to the following reasons: From the perspective
of the elderly themselves, the elderly retire from the job, from the contributor of
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social value to the user of social value results, the role change thus forms a sense of
self-worth, weakened sense of existence. Some elderly people stay in pension
institutions and leave the living area for a long time, not only to bear the
inconvenience caused by physical decline, aging and even chronic diseases, but also
to adapt to the living environment of pension institutions and unfamiliar groups. In
old age, people who are slightly unwell will have doubts about their physical
function and health, which is easy to cause negative emotions [6]. They are usually
nervous about their physical health, alert to any possible disease symptoms, and even
feel uneasy and worried about normal heartbeat changes, muscle aches, colds and
fever, and generally produce negative emotions [7]. Therefore, it is very necessary to
pay attention to the mental health of the elderly, improve the level of negative
emotions of the elderly and improve the quality of life of the elderly to promote the
health and longevity of the elderly and alleviate the aging problem in China. The
Outline of the Healthy China 2030 Plan proposes to “vigorously develop sports that
are popular with the people, and support the promotion of traditional ethnic folk
sports such as Taijiquan and fitness Qigong” [8]. As one of the most popular
traditional sports in China, Taijiquan is deeply loved by the elderly. 24-style Tai Chi,
also known as Simplified Tai Chi, which was adapted from the essence of Yang’s
Tai Chi by the former State Sports Commission in 1957, is simple, easy to learn,
easy to practice and easy to promote [9]. The eight methods and five steps of Tai Chi
was created by Professor Yunjun Lv of Beijing Normal University after the 24-style
Tai Chi, and its core is “ecight methods and five steps”, which is also a simple
medical introduction routine of Tai Chi [10]. A large number of studies have shown
that physical exercise, as an effective means to improve health, can also promote the
mental health of the elderly [11]. The implementation of long-term, gradual exercise
can promote the elderly to adapt to the new environment and groups as soon as
possible, so as to avoid social fear in the life of social groups. In addition, long-term
exercise can improve the physical condition of patients and increase the immunity of
the elderly, and the improvement of physical condition is also helpful to the
improvement of psychological condition [12]. The group characteristics of physical
exercise can bring old people with the same hobby characteristics together, provide
activity and communication space, and express emotions and relieve negative
emotions through communication and communication. Regular sports activities can
help the elderly find their life goals, regain confidence in life, and improve life
satisfaction [13]. Regular physical exercise increases the positive emotional
experience of joy and optimism in the elderly, and reduces the negative emotions of
anger and excitement [14].

Therefore, scientific exercise can effectively improve the mental health level of
the elderly [15]. Over the years, many scholars generally believe that physical
exercise is an effective intervention means to promote the development of mental
health of the elderly. The concept of “exercise is a good medicine” has been widely
recognized by the people. Many studies have shown that physical exercise has a
significant positive impact on the prevention and treatment of certain physical and
mental diseases. Individuals according to their own needs, through exercise can
enhance physical fitness, improve health, promote physical and mental development.
In general, older people who are physically active are better at expressing their
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emotions [16]. As one of the current popular fitness methods for the elderly,
Taijiquan can improve breathing and nervous system, improve immunity, healthy
body, cultivate spirit, and cultivate both body and mind. This study explores the
influence of 24-style Tai Chi and Tai Chi eight methods and five steps on the
negative emotions of the elderly, and provides reference value for the elderly and
related nursing institutions to participate in exercise.

2. Research objects and methods

2.1. Research objects

All 101 seniors were from the Senior Sports Association of Gusu District,
Suzhou City. Inclusion criteria: no physical disability, no major organic disease, no
history of mental illness; with my consent and signed informed consent. The aged
people were divided into 24-style Tai Chi group (34 people), Tai Chi eight methods
and five steps group (34 people) and the jogging and fast walking group (33 people)
by random cluster sampling method. The three groups had no statistical difference in
age, sex, education level, occupational status, marital status, living status, health
status and pension status, and were comparable (Table 1).

Table 1. 24-type Tai Chi group, Tai Chi eight methods and five steps group, and the jogging and fast walking group
demographic variables.

Demographic variables 24-style Tai Chi group Tai Chi Eight methods and five Jogging and fast walking

information (n=34) step group (n = 34) group (n=33) F p

Sex 1.82+0.39 1.71 £ 0.46 1.70 £ 0.47 0.87 0.42
Age 66.09 +5.04 67.41 £4.51 65.06 £ 4.07 2.24 0.11
Educational level 2.65+0.73 2.68 +0.64 2.70 £ 0.85 0.04 0.96
Occupational situation ~ 1.91 +1.30 1.68 £1.25 1.45+1.03 1.38 0.26
Marital status 3.00+1.33 3.53+1.02 3.45+1.09 2.09 0.13
Living condition 1.85+0.36 2.00+0.35 1.93+£0.50 1.13 0.33
Health condition 1.24+0.43 1.12+0.33 1.24 £ 0.44 1.04 0.36
Pension status 1.15£0.36 1.15+£0.36 1.12+£0.33 0.06 0.94

2.2. Measurement tools

This research questionnaire consists of three parts:

(1) Demographic variables questionnaire, including gender, age, education level,
occupational status, marital status, living status, health status and pension status.

(2) Self-rating Anxiety Scale (SAS) is a clinical measurement tool designed by
Zung in 1971 to assess patients’ subjective symptoms of anxiety [17]. It is now
widely used for the assessment of anxiety levels in the elderly. The scale is
composed of 20 items, each item is classified into 1~4 grades according to the
feeling of the latest week, and the cumulative score of each item is the total SAS
score. The total score is multiplied by 1.25, and the standard score is taken as an
integer. The higher the score, the greater the anxiety [18].

(3) Depression Self rating scale (Self-rating Depression Scale, SDS) is a clinical
measuring tool compiled by Zung in 1965 for assessing patients’ depression [19]. It
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is one of the commonly used scales for measuring the level of the elderly depression
scale. The scale consists of 20 items, including physical disorders, psychological
disorders, psychomotor disorders, emotional disorders and other specific symptoms.
Each item is rated on a scale of 1 to 4 based on the feeling of the last week, and the
cumulative score of each item is the total SDS score. The total score is multiplied by
1.25, and the standard score is taken as an integer. The higher the score, the greater
the tendency to depression.

2.3. Implementation procedure

Before the formal experiment began, the homogeneity test was carried out to
ensure that there was no difference in the experiment, and then the experiment was
carried out. Before the formal test, the investigators involved in the study were
uniformly trained, including guidance, SAS, SDS scale content, investigator’s
responsibilities and precautions. During the formal test, the investigator introduced
the guidance in detail to the elderly subjects, and monitored the quality of the elderly
filling in the questionnaire. In order to ensure the authenticity and reliability of the
data, we have equipped special investigators to conduct individual tests for the
elderly who cannot complete the scale independently.

From March to May 2021, professional staff of the Association will guide the
scientific exercise of Taijiquan and jogging fast walking group. The experimental
group of 24-type Tai Chi performed the 24-type Tai Chi exercise three times a week,
with complete and repeated exercises for 4 times each time, with an interval of 5 min
and 1 h each time, and exercised continuously for 8 weeks. The experimental group
of Tai Chi eight methods and five steps underwent Tai Chi eight methods and five
steps exercise, three times a week, 1 h each time, for 8 weeks. The jogging and fast
walking control group took jogging and fast walking exercise, 3 times a week, 1h
each time, without stopping in the middle, continuous exercise for 8 weeks. After the
experiment, the investigators collected the post-test data of the elderly subjects.

2.4. Data processing and analysis

SPSS 26.0 software was used for data sorting and statistical analysis. Statistical
methods include descriptive statistics, paired sample ¢ test and F test.

3. Results and discussions

3.1. Comparison of negative emotion level in each group before the
experiment

Before the experiment, there was no statistical difference in the anxiety and
depression levels in the 24-style Tai Chi group, the Tai Chi eight methods and five
steps group and the jogging and fast walking group (p > 0.05). The homogeneity test
results of negative emotion level in each group are shown in Table 2.
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Table 2. Comparison of the level of negative emotion in each group before the experiment.

24-style Tai Chi group

Tai Chi eight methods and five step group  Jogging and fast walking group F

Index — _ 34 (n =34) (n=33) P
Anxiety  56.99 + 15.87 55.29+7.72 57.29+£9.18 0.29 0.75
Depressed 54.71 +13.08 51.89+9.41 54.81+8.74 0.83 0.44

3.2. Comparison of negative emotion level before and after the
experiment in each group

There were significant differences in the levels of anxiety (p < 0.001) and
depression (p < 0.01) in the 24-style Tai Chi group before and after the experiment,
especially the anxiety had reached extremely significant level. Since a score of less
than 50 is normal, and 50~60 is mild anxiety and depression, it can be seen from
Table 3 that before the experiment, the scores of anxiety and depression in the 24-
style Tai Chi group were both in a mild state, but after the experiment, the anxiety
and depression levels of the subjects in this group returned to normal, indicating that
24-style Tai Chi can significantly improve the anxiety and depression levels of the
elderly and effectively alleviates negative emotional experiences.

Table 3. 24-style Tai Chi group before and after the experiment comparison of
negative emotion level.

Index Before the experiment  Post-experiment t p
Anxiety 56.99 +15.87 43.90+9.24 4.25 0.000
Depression 54.71 £13.08 47.06 +12.33 2.88 0.007

There were significant differences in the levels of anxiety (p < 0.001) and
depression (p < 0.05) in the Tai Chi eight methods and five steps group before and
after the experiment, especially anxiety had reached extremely significant level. As
can be seen from Table 4, before the experiment, the scores of anxiety and
depression in the eight methods and five steps group were in a mild state, but after
the experiment, the anxiety and depression levels of the subjects in this group
returned to a normal state, indicating that the Tai Chi eight methods and five steps
can significantly improve the anxiety and depression levels of the elderly and
effectively alleviate negative emotional experience.

Table 4. Comparison of negative emotion level before and after Tai Chi eight
methods and five steps group.

Index Before the experiment Post-experiment t p
Anxiety 55.29+7.72 44.30 +7.07 5.63 0.000
Depression 51.89+9.41 47.39 +7.62 2.19 0.036

There was no significant difference between the anxiety (p > 0.05) and
depression (p > 0.05) levels in the jogging and fast walking group before and after
the experiment. As can be seen from Table 5, before and after the experiment, the
scores of anxiety and depression in the jogging and fast walking group were both in
a mild state, but the scores after the experiment were lower than those before the
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experiment, indicating that the jogging and fast walking can improve the anxiety and
depression of the elderly to a certain extent, but the effects are not more obvious than
24-style Tai Chi and Tai Chi eight methods and five steps.

Table 5. Comparison of negative emotion level in the jogging and fast walking
group before and after the experiment.

Index Before the experiment Post-experiment t p
Anxiety 57.29+£9.18 55.61 £11.79 0.61 0.547
Depression 54.81 £8.74 52.47+10.28 0.99 0.331

3.3. Discussions

In recent years, with the speeding up of our country’s aging process, the health
problems of the elderly have become increasingly prominent. With the increasing
age of the elderly, their physiological function and physical health gradually decline,
and long-term chronic diseases are accompanied by mental health problems [20].
This mental health problem is plagued by negative emotions, with anxiety and
depression being the most common. Due to illness, retirement and negative life
events, the elderly will reduce the enjoyment of life, produce negative and
pessimistic emotional experience about the future, and produce anxiety and
depression symptoms such as depression, tension and hypochondriasis, which are
very common in the elderly [21]. They lack a sense of value and companionship, can
not find the value of their own existence in the future life, and feel more lonely and
helpless. With the gradual increase of life pressure, the incidence of anxiety and
depression also shows a gradually increasing trend [22], which leads to the tendency
of the elderly to commit suicide, and then seriously threatens the physical and mental
health of the elderly in their later years [23]. Physical exercise is a convenient and
inexpensive way to help older people improve their physical performance, increase
the interest of the elderly, expand the range of interpersonal communication of the
elderly, relieve the level of negative emotions, and maintain good mental health.

First of all, physical activity three or more times a week can be called regular
exercise. Previous studies have shown that regular physical activity can reduce the
incidence of depression and improve physical health. According to the viewpoint of
physical exercise on emotion regulation mechanism, physical exercise can induce
positive emotions and thoughts, and these positive emotions and thoughts will have a
resistance effect on anxiety, depression and other negative emotions [24]. Studies
have shown that Taijiquan can improve the mental health of the elderly [25].
Through sports activities, the elderly can improve their ability to deal with emotional
problems, and can adopt effective emotional management strategies to solve
emotional troubles. The use of two stress management behavioral strategies,
“transfer” and “release”, is initiated during the activity.” By participating in
interesting activities, the negative emotions are transferred, so that the elderly can re-
evaluate their negative emotions in a positive way. This “shifting” coping style
reduces attention to stressors and relieves bad emotions such as anxiety and
depression. Such as “martial arts”, “Tai Chi” and other fun sports activities active the
atmosphere of the scene, cheerful, free, relaxed atmosphere to help the elderly relax
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their nervous mood, enjoy the release of their negative emotions. Secondly, sports
activities require the elderly to actively communicate and cooperate with other
participants, need mutual understanding, respect and cooperation, relieve the
estrangement generated in interpersonal communication, enhance the friendship of
friends, good friendship of friends can increase the channels for each other to
accompany and talk about emotions, reduce and eliminate the tension, anxiety,
depression and other negative emotions brought by the external environment.

Taijiquan is a kind of aerobic fitness activity that can control its intensity and
has a beneficial effect on the improvement of people’s mental state [26]. The
movements of Taijiquan are gentle and focus on regulating breath and qi. Anxiety is
a diffuse, unpleasant, vague feeling of worry that is caused by an internal conflict in
the mind. Existing research shows that 2 months of Tai Chi exercise can play a
significant role in regulating the anxiety state of college students. Compared with
aerobics, yoga and other exercise programs, it is found that Taijiquan can improve
the anxiety level of college students more significantly [27]. Depression is a long-
term emotional state of low mood, which makes the body always in a state of sub-
health. Existing studies have shown that Taijiquan has a good regulating effect on
individual depression [28]. 24-style Tai Chi and Tai Chi eight methods and five steps
can effectively improve the anxiety and depression level of the elderly. During the
practice process, both groups of Tai Chi experimental groups required emotional
peace, which itself is a kind of adjustment to the psychological state.

Second, interpersonal skills, as one of the important factors affecting the
enthusiasm of physical exercise, can promote and reinforce the generation of
individual physical exercise behavior. The elderly with strong interpersonal skills are
more likely to get pleasure and satisfaction from physical exercise and actively
participate in group physical exercise activities. They usually have a greater ability
to cooperate and interact, and thus persist in physical exercise [29]. Relevant studies
have shown that interpersonal skills not only have a positive impact on individuals’
adherence to physical exercise [30], but also affect the diversity and persistence of
individuals’ participation in physical exercise [31]. Compared with individual
exercise forms, the elderly who exercised in group form exercised more frequently
and exercised more types. The group form of exercise not only increases the
frequency and length of exercise, but also helps older people build closer social
networks. At the same time, positive feedback and encouragement can be provided
through interaction and cooperation with others, thus enhancing the motivation of
individuals to continue to exercise [32]. While the elderly communicate with each
other and communicate with each other to ensure the quality, it can also expand the
social circle of the elderly, increase the positive emotional experience, and obtain
more social support, so as to reduce the loneliness of the elderly to a certain extent
and maintain a positive and optimistic attitude to healthy life. Therefore, sports
activities can provide opportunities and space for the elderly to communicate in the
group, express their feelings through communication with the surrounding people,
alleviate their depression symptoms, regain confidence in life, and improve their
quality of life [33]. In the process of physical exercise, the old 8 years can not only
strengthen the body and slow down the rate of physical aging, but also experience
the positive values such as freedom, equality, courage and perseverance, and



Molecular & Cellular Biomechanics 2024, 21(3), 735.

harmony transmitted by different sports at all times. These values will also make
them have a more reasonable cognitive concept when facing their own health
problems. As the pace of social life continues to accelerate, the health anxiety of the
elderly not only affects their own happiness, but also may have a greater impact on
their children and spouses, and may even destroy the normal family living
environment. Reducing the health anxiety of the elderly through physical exercise
has become a breakthrough to help the elderly achieve home security. Although the
jogging fast walking group has improved the anxiety and depression level of the
elderly, the effect is not as obvious as that of the 24-style Tai Chi group and the Tai
Chi eight methods and five steps, and it does not reach the significant level, which
may require a longer period of exercise to improve the negative emotions of the
elderly.

And finally, in terms of exercise years, the longer the exercise years, the greater
the amount of exercise will be, the better the rhythm of all aspects of the body, the
better development of physical and mental functions, and the better promotion of
physical and mental health level. However, with the increase of age, the physical
functions of the elderly will decline, and the long-term 24-style Tai Chi group and
eight methods and five steps of Tai Chi exercise will become a form of life. To a
certain extent, it distracts the energy of the elderly. In this environment, older age
groups may attach more importance to physical and mental health and thus actively
participate in physical exercise, and both men and women may be more motivated to
participate in physical exercise, thereby reducing the possibility of gender
differences. In addition, older people may be less affected by gender roles and social
pressures than other social groups. Increasing age and improving life may also
reduce their expectations and pressure on society, thus allowing them to show
greater freedom and flexibility in physical exercise.

In order to make the elderly achieve a greater psychological effect of exercise
and improve the negative emotions of anxiety and depression, the elderly and
relevant associations or institutions should reasonably arrange three or more times a
week of Tai Chi exercise, according to their own needs and hobbies, choose 24-style
of Tai Chi or Tai Chi eight methods and five steps.

This study has some limitations. The initial selection of the experimental group
was based solely on the fact that it was a common exercise program for older adults
and the assumption that it would improve anxiety and depression, and it did not
adequately consider highlighting the advantages of Tai Chi by comparing it with an
appropriate control group. In addition, the initial experimental design did not
adequately address comparisons of effect sizes between different exercise programs,
which prevented such comparisons from providing a clearer picture of the strengths
of Tai Chi compared to other exercises in improving anxiety and depression in older
adults, thereby compromising the overall assessment of Tai Chi. Although this study
focused on the effects of Tai Chi on the mental health of older adults, the analysis of
how Tai Chi affects the mental health of older adults through specific mechanisms
(e.g., positive thinking, meditation, and respiratory regulation) was not in-depth
enough to reveal in detail the underlying principles of Tai Chi’s effects.

The follow-up study can compare the effect of Tai Chi with other exercise
programs to clarify the advantages and strengths of Tai Chi in improving the mental
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health of the elderly, so as to obtain more convincing research results. In-depth
analysis of how Tai Chi affects the mental health of older adults through specific
mechanisms (e.g., mindfulness [34], meditation, respiratory regulation, etc.) will
provide a more thorough understanding of the rationale for Tai Chi’s effects on older
adults’ mental health. Continuously assess the impact of Tai Chi on the quality of
life of older adults through appropriate psychological scales, not only focusing on
the psychological dimension but also expanding to physical health, social
functioning, and other dimensions, in order to fully understand the changes in the
lives of older adults brought about by the Tai Chi movement [35].

4. Conclusion

Long-term regular Tai Chi exercises can effectively improve the level of
anxiety and depression in the elderly and alleviate negative emotions. When the
elderly exercise, they should reasonably arrange the exercise frequency of Taijiquan
and choose their own Taijiquan exercise items.

Author contributions: Conceptualization, LJW; formal analysis, LIW; analysis and
interpretation of results, LW; draft manuscript preparation, JGL. All authors have
read and agreed to the published version of the manuscript.

Funding: Guangxi Higher Education Thousand Young and Middle-aged Key
Teachers Training Program Project (2023QGRW040).

Availability of data and materials: Due to the nature of this research, participants
of this study did not agree for their data to be shared publicly, so supporting data is
not available.

Ethical approval: Not applicable.

Conflict of interest: The authors declare no conflict of interest.

References

1. Jukic M and Khan HT. Spatial pattern of structural ageing in eastern Croatia: Evolution and explanations. International
Journal of Ageing and Later Life, 2015, 9(2): 53-78.

2. Garcia MA, Ortiz K, Arévalo SP, Diminich ED, Bricefio E, Vega L.E., et al. Age of migration and cognitive function among
older Latinos in the United States. Journal of Alzheimer’s Disease, 2020, 76(4): 1493-1511.

3. WangJS, Liu XJ, Hou YT, He MK, Wu YP, Tan AR, et al. Mental health status and its influencing factors of the elderly.
Chinese Journal of Disease Control & Prevention, 2019, 23(3): 308-312.

4. Cui SY, Yang SW. Research on “combination of medical and nursing care” from the perspective of Healthy China. Journal
of Dongyue Journals, 2019, 40(6): 42-51+191-192.

5. Liu XQ. Mental health status of urban elderly people in China. Chinese Journal of Gerontology, 2015, 35(13): 3769-3771.

6. Sunderland M, Newby JM, Andrews G. Health anxiety in Australia: Prevalence, comorbidity, disability and service use. The
British Journal of Psychiatry, 2013, 202(1): 56-61.

7.  Newby JM, McElroy E. The impact of internet-delivered cognitive behavioural therapy for health anxiety on cyberchondria.
Journal of Anxiety Disorders, 2020, 69: 102150.

8. The Outline of the Healthy China 2030 Plan. Available from:
https://www.sport.gov.cn/n10503/c772542/content.html?eqid=feccec2400240cb700000002646dac25. [ Accessed 2024].

9. LiuQ, Zhang Y. Effects of 24-style Taijiquan exercise on blood pressure and heart rate variation in different populations.

Journal of Beijing Sport University, 2011, 34(12):59-62.



Molecular & Cellular Biomechanics 2024, 21(3), 735.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Lv SJ. Eight methods and five steps of Tai Chi. Beijing: Beijing Sport University Press, 2018.

Xu W, Li M, Yao J. Intervention of collective exercise on the mental health of elderly hypertensive patients. Iranian Journal
of Public Health, 2016, 45(3): 314-321.

Zhao DX, Wang J, Wang JX. Effect of long-term exercise on psychological status and quality of life of elderly in nursing
homes. Chinese Journal of Gerontology, 2021, 41(22): 5132-5135.

An Tao. Effect of physical exercise on mental health in the elderly. Chinese Journal of Gerontology, 2019, 39(3): 588-591.
Shen HJ, Jiang F, Hang J. Use and withdrawal: measurement and evaluation of multidimensional psychological effects of
elderly participating in exercise. Journal of Nanjing Institute of Physical Education (Social Science edition), 2010, 24(6):
125-128.

Li W. Research Progress of sports psychology. Beijing: Higher Education Press, 2000, p.543.

Ren YJ, Li ML. Influence of physical exercise on social anxiety of left-behind children in rural areas in China: The mediator
and role of perceived social support. Journal of Affective Disorders, 2020, 266(8): 223-229.

Zung WW. A rating instrument for anxiety disorders. Psychosomatics: Journal of Consultation and Liaison Psychiatry, 1971,
12(6): 371-379.

Liu XC, Peng XG. Factor analysis of self-rating anxiety scale SAS. Chinese Journal of Neuropsychiatric Disorders, 1995,
21(6): 359-360.

Wang XD, Wang XL, Ma H. Mental Health Rating Scale Manual (Revised edition). Beijing: Chinese Journal of Mental
Health, 1999.

Xie JF, Ding SQ, Zhong ZQ, Yi QF, Zeng SN, Hu JH, Zhou JD. Mental health is the most important factor influencing
quality of life in elderly left behind when families migrate out of rural China. Revista Latino-Americana de Enfermagem,
2014, 22(3): 364-370.

Zhao Y, Jin MH, Cao J, Bai XY, Wang FF, Long H, et al. Effects of cognitive behavioral therapy and acceptance
commitment therapy on anxiety and depression in the elderly. Chinese Journal of Behavioral Medicine and Brain Science,
2018, 27(2): 108-114.

Yuan YX. Clinical nursing strategy of atypical acute myocardial infarction. Chinese Journal of Practical Medicine, 2013,
(15): 188-189.

Luo SH, Zhu XC, Ren YZ. Effects of home cognitive behavioral therapy on emotional and cognitive function of elderly
patients with depression. International Journal of Nursing, 2017, 36(6), 746-749.

Chen ZS, Ji L. A review of the mechanism of physical exercise on emotion regulation. Psychological Science, 2003, (4):
737-740.

Cheng ZQ, Gou QH. Investigation on the influence of Taijiquan on the mental health of the elderly. Journal of Shenyang
Physical Education University, 2004, (5): 140-141.

Tian GJ. The mechanism of Taijiquan for strengthening the mind of the elderly. Journal of Wuhan Physical Education
University, 2003, (1): 169-171.

Li LJ. Research progress of Taijiquan exercise on psychological health. Modern Preventive Medicine, 2017, 44(18): 3367-
3369.

Schitter AM, Nedeljkovic M, Ausfeld-Hafter B, Fleckenstein, J. Changes in self-reported symptoms of depression and
physical well-being in healthy individuals following a Taiji beginner course—Results of a randomized controlled trial. Brain
and Behavior, 2016, 6(4), e00429.

Jia Y, Liu TY, Yang Y. Trapped in mobile phones: Intergenerational relationships and Internet addiction in the elderly.
Journal of Journalism University, 2023, (10): 31-45+120-121.

Qin GY, Jia W, Qin Y. Cross-lag analysis of social adaptability, physical exercise and mental health in adolescents. Chinese
School Health, 2023, 44(11): 1645-1649.

Rodrigues F, Bento T, Cid L, Pereira Neiva H, Teixeira D, Moutdo J, Almeida Marinho D, Monteiro D. Can interpersonal
behavior influence the persistence and adherence to physical exercise practice adults? A systematic review. Frontiers in
Psychology, 2018, 9: 2141.

Dong YQ, Wu JT, Wang CS, Ge YY, Wu YZ, Zhang CY, et al. Cross-lag study on exercise atmosphere, mental toughness
and mobile phone dependence of junior Middle school students. Chinese Journal of Health Psychology, 2019, 31(2): 298-
303.

Xie PF, Fang YN, Lin YQ, Yang EC, Zhang MT, Chen SS. Investigation on mental health status of elderly people who insist

10



Molecular & Cellular Biomechanics 2024, 21(3), 735.

34.

35.

on physical exercise. Chinese Journal of Public Health Management, 2010, 26(5): 146-148.

Chen LZ, Dai AY, Yao Y, et al. Effects of 8-week Tai Chi chuan practice on mindfulness level. Mindfulness, 2021, 12:
1534-1541.

Li SG, Wei MT. Analysis of the role of Tai Chi in improving the quality of life of middle-aged and elderly people. Fighting:
Martial Arts Science, 2008, (9): 38-39.

11



