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Abstract
Background and Aim: Tai Chi has been widely recognized for promoting and improving the health level of middle-aged and elderly people while exploring the role of Tai Chi in promoting the health of middle-aged and elderly people, understanding the relationship between participation motivation, satisfaction, leisure benefits, and compliance of Tai Chi participants will be of greater significance for further enhancing the application value of Tai Chi in promoting the health of middle-aged and elderly people. The purpose of this study was to develop of tai chi training program to improve health-related physical fitness for the elderly in Guangdong province.
Materials and Methods: This study was a mixed method; it combines quantitative and qualitative research. To study the need for a Tai Chi training program to improve health-related physical fitness for elderly used the elderly who practice Tai Chi in Guangzhou city, a total sample size was 400 people was used, including 36 Tai Chi coaches and 36 stakeholders. Invite 9 experts for the focus group method to create the training program, and invite 7 experts to confirm the training program. The experiment used 30 elderly people who practice Tai Chi in a park in Shaoguan City. These elderly people come to practice Tai Chi every day and are over 60 years old. The instruments used in data collection were tested for their quality by 5 experts (IOC value = 0.60-1.00, Cronbach alpha value = 0.84-0.91). The statistics used in analyzing the questionnaires included mean, standard deviation, percentage, and frequency. The comparison of the experimental results used a paired t-test. 
Results: The appropriate Tai Chi posture is gathering power to separate the clouds, punching the air with a fist, the train rolling back, spinning to see the moon, catching fish looking at the sky, dove flapping wings, rainbow dance, rowing in the middle of the pond respectively (For the development of the experimental program in 8 weeks). After the experiment, it was found that the mean before and after the experiment of heart rate/minute, fatigue resistance, health status, and physical and mental performance were significantly different at the 0.05 level. 
Conclusion: The study found that, at a 0.05 significance level, an 8-week Tai Chi program that used particular postures significantly enhanced heart rate, fatigue resistance, health status, and physical and mental performance.
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Introduction
	With the aggravation of the global aging trend, the aging problem in China is increasingly prominent. Population aging refers to the change in the overall population age structure. The dynamic process of the continuous decrease in the number of young people in the total population and the gradual increase in the elderly population resulted in the continuous rise in the proportion of the elderly population (Wang, 2005). The United Nations and various countries refer to the population structure where the proportion of the population aged 65 and above or 60 and above in the total population reaches 7% and 10% respectively, as the elderly population. The larger the value of this indicator, the deeper the degree of population aging. According to the announcement of the seventh census, the proportion of the elderly aged 65 and above in 30 provinces, autonomous regions, and municipalities directly under the Central Government, except Xizang, exceeds 7%. 
	China is a developing country with the largest population and the country with the largest elderly population in the world. The size and proportion of China's elderly population will continue to grow until the middle of the 21st century, reaching a peak after the middle of the century, and the proportion will stabilize (Du, 2021).  During the 14th Five-Year Plan period, China will enter a moderately aging society, and the inflection point of negative population growth is coming (Yuan & Fan, 2022). The Fifth Plenary Session of the 19th CPC Central Committee will actively respond to the rise of population aging as a national strategy. The Decision of the CPC Central Committee and the State Council on Optimizing the Fertility Policy to Promote Long-term Balanced Development of the Population pointed out that, with balance as the main line, the number, quality, structure, distribution, and other issues of the population should be considered, and the coordinated and sustainable development of the population, economy, society, resources, and environment should be promoted. Piffer predicted that “the impact of population aging on human development is no less than any epoch-making economic and social changes in human history, such as industrialization, urbanization, and globalization” (Peng & Hu, 2011).
	With the increase in age, the health problems of middle-aged and elderly people are also increasingly prominent. This means that the health problems of middle-aged and elderly people not only affect their quality of life but also bring a certain burden to the family and society. At the same time, Chinese society is facing more and more pension and medical needs, which bring certain challenges to China's economic and social development. In the context of population aging, the occurrence and development of chronic diseases are positively correlated with age, and chronic diseases have become one of the main threats to the health of the elderly (Xu, 2016). The 2007 National Disability Survey Report pointed out that stroke, a complication of hypertension, is the leading cause of disability among people aged 45 and above (Lv & Ye, 2008). 
	Not only are these physiological chronic diseases affecting the health of middle-aged and elderly people, but psychological problems are also one of the important influencing factors. According to data from the World Health Organization, there are currently 322 million people worldwide suffering from depression, accounting for 4.4% of the global population (Friedrich, 2017). Depression can bring many hazards to the lives of elderly people, leading to a higher risk of cardiovascular disease, disability, decreased quality of life, and increased mortality rate (Rodda, 2011). Depression has a higher incidence among patients with chronic diseases and increases their medical expenses, bringing additional economic burdens (Wu, 2022). At present, we have focused most of our energy on the prevention and treatment of chronic diseases in middle-aged and elderly people, but we have not given enough attention to mental health issues, especially depression.
	Although Tai Chi has been widely recognized for promoting and improving the health level of middle-aged and elderly people while exploring the role of Tai Chi in promoting the health of middle-aged and elderly people, understanding the relationship between participation motivation, satisfaction, leisure benefits, and compliance of Tai Chi participants will be of greater significance for further enhancing the application value of Tai Chi in promoting the health of middle-aged and elderly people. Participation motivation refers to the original intention and motivation for participating in Tai Chi (Zhao, 2016) Research shows that when an individual succeeds, the individual often brings self-efficacy and a series of positive emotions, and the cultivation of these positive emotions can effectively promote the cultivation and development of other individuals' self-participation motivation and enhance their self-participation motivation.
	In summary, this research will focus on studying the need for a Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province. Including future development trends, the researcher will create an appropriate Tai Chi training program to improve the health-related physical fitness of the elderly in Guangdong Province. We will better meet their health needs, improve the quality and effectiveness of Tai Chi activities, and provide theoretical and practical references for their healthy life and social elderly care. 

Objectives
	1. To study the need for a Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province. 
[bookmark: _Hlk159422936]	2. To draft the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province. 
[bookmark: _Hlk159439098]	3. To confirm the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province. 

Literature Review
	1. The Concept of the Elderly 
	The definition of the age of the elderly: The World Health Organization divides the age of people into young people under 44 years old, middle-aged people 45-59 years old, young elderly people 60-74 years old, elderly people 75-89 years old, and long-lived elderly people over 90 years old (Liu, 2013). The population aged over 60 is defined as elderly. 
	According to the statistics of the National Bureau of Statistics, the average growth rate of the elderly population over 65 years old in China is 6 times the average growth rate of the total population in China (Hao, 2020). The aging of the population is not only a serious problem faced by many developed countries in the world, but also an inevitable major problem in China's social development. (Du Peng & Wang Wulin, 2010) In the study, it was pointed out that the process of aging population and economic development was not synchronized between regions. The level of economic development in urban areas was generally higher than that in rural areas, but the proportion of the elderly population was lower, which was called "inversion of urban and rural aging". (Wu & Xu, 1990). 
	The data from the China Family Finance Survey show that the poverty rate of the elderly population in China was 14.5% in 2018, among which the poverty rate of the urban elderly population was 1.4%, and the poverty rate of the rural elderly population was as high as 19.5% (He, 2020). Although the poverty alleviation war has been fully won, the elderly without working ability and property income are still facing the risk of poverty caused by illness, and returning to poverty due to illness. The poverty of the elderly population in many developed countries is also prominent, which shows that the poverty of the elderly population will not automatically disappear with economic development. In the health of the middle-aged and elderly population. (Dong, et al.,2019.) It is pointed out in the study that at present, cardiovascular and cerebrovascular diseases, chronic respiratory diseases, glucose metabolism disorders, malignant tumors, and other diseases have become the main diseases affecting the mortality of the elderly. 
	The results of the health service survey by Dai. (2019) showed that the prevalence of chronic diseases in the elderly over 60 years old was 54.0% in 1993, and the prevalence decreased by 3.2% five years later, 2.0% ten years later, 10.5% fifteen years later, 24.4% twenty years later, and 21.0% twenty-five years later. The prevalence of chronic diseases showed an increasing trend year by year. The global burden of disease estimates show that more than 65% of the population over 60 years old worldwide has experienced some degree of hearing loss. As an age-related disease, hearing loss begins to emerge in middle age, and the prevalence increases with age; the incidence in the elderly population in China has reached 69% (Xian, 2022). 
	Cao (2016) also pointed out that in the middle-aged and elderly population, the lower age group under 75 years old is more likely to suffer from depression than the older age group of 75 years old and above. Wu (2021) found in the study of the depression status of middle-aged and elderly people aged 45 and above that female middle-aged and elderly people are more depressed than male middle-aged and elderly people, and rural middle-aged and elderly people are more likely to suffer from depression than urban middle-aged and elderly people. Since the beginning of the 21st century, the overall situation and regional pattern of China's population aging have been constantly changing. The aggravation of population aging poses challenges to the construction of social security systems and medical and pension service systems in various places. With the continuous increase in the number of elderly people, the accompanying demand for medical services will also increase, which puts forward higher requirements for medical quality and medical resources (Shi, 2021).
	From the above literature research, we can learn that the growth rate of the population aged 60 years and above in China is 6 times that of the total population. China is facing a serious problem of population aging, and the aging process is not synchronized between different regions, with an inverted phenomenon of urban and rural aging. The poverty of the elderly population is prominent, especially in rural areas. The health situation of the elderly is serious, as the prevalence of chronic diseases is increasing year by year, and mental health problems are also prominent, with a high detection rate of depression. The many problems caused by population aging pose great challenges to the social security system, and medical and pension service systems, and there are great differences between different regions. 
	2. The concept of Tai Chi 
	As an excellent traditional culture of China, Tai Chi has been retained up to now and continues to develop and grow. In December 2020, Tai Chi sport, which was declared by China, was officially included in the world-class intangible cultural heritage list by UNESCO. The concept of yin and yang dialectics is the core idea of Tai Chi, which not only has the function of cultivating one's morality and cultivating one's personality but also contains the function of strengthening one's body. According to the Shiji, the word "Tai Chi" first appeared in the first of the six classics in ancient Chinese literature, "Zhouyi. The First Book of Chapters: Yi has Tai Chi, which is the birth of the two rituals, the four images are the eight diagrams, the eight diagrams determine the auspiciousness and inauspiciousness, and the auspiciousness and inauspiciousness are the great cause" (Deng, 2010). The cultural connotations contained in Tai Chi mainly come from the traditional Confucian culture, Taoist culture, and militarist culture. Tai Chi is derived from traditional national sports and martial arts, and is rooted in the profound Chinese civilization for thousands of years. It expresses the "positive attitude and full affirmation of the national and national culture, marking the identification of the value orientation and identity of the national and national culture" (Liao, 2012). 
	Tai Chi is a boxing art formed in modern times, with many schools and a wide mass base. "Taiji" is an important concept in Chinese philosophy, which indicates that Taijiquan is a dialectical movement that contains both the external form of boxing and the internal form, and it is a dialectical combination (Joffe, 1978). Zhang (2014) said that Taijiquan, as an important part of martial arts, belongs to the Inner Family Boxing, which is characterized by the circular arc, coherent and uninterrupted movement, combined with ancient Daoyin and Inhalation, absorbed classical philosophy and traditional Chinese medicine theory, and thus formed a kind of Inner Family Boxing with both internal and external practice, soft, slow, and light movements. With the continuous supplementary development of Taijiquan, Taijiquan has gradually become a traditional Chinese boxing that integrates various functions such as disease prevention and treatment, physical enhancement, and temperament maintenance and combines the meridian science of traditional Chinese medicine, yin-yang five elements theory, ancient Daoyin, and Inhalation to achieve smooth meridians and full Qi and blood through physical exercise, breathing regulation, and ideological control (Lai, 2021). 
	In February 1956, under the organization of the Wushu Section of the Sports Department of the National Sports Committee of China, many tai chi experts participated in the seminar. In this seminar, based on traditional tai chi, with Yang's tai chi as the basic action material library, 24 classic movements were selected from the original set of movements. With the principle of simplification, a set of simple, easy-to-learn, easy-to-practice, easy-to-remember, and well retaining the essence of Tai Chi was compiled into a 24-style simplified Tai Chi. Since the 1980s, with the continuous popularity and development of tai chi, tai chi has gradually been called "24-style tai chi". Up to now, there are many schools of tai chi, mainly Chen's, Yang's, Wu's, Zhao's, and He's tai chi (Zhang, 2014). 
	Tai Chi has two important factors: Softness and circular motion. Because of the continuous flow from one pose to the next, the movements appear smooth, with no tension during practice. There is a circular movement with geometric patterns such as circles, arcs, spirals, and curves, in many different sizes and directions. Circular movement helps create uniformity. It encourages calm and creates energy.
	Practicing Tai Chi has both physical and mental benefits. Helps you concentrate more on work. Increase blood circulation to nourish the muscles. Stimulates the nervous system and the activity of various glands. Helps promote joint movement. All of this does not require increasing the work of the heart or changing the breathing rhythm because it is already in balance. It brings benefits in terms of good balance when practicing Tai Chi (Cheng, 1993).
	Tai Chi is an effective method for treating high blood pressure, anemia, and joint disorders. Abnormalities in the digestive system can also be used as a tool for healing disease. There are millions of people in China who practice Tai Chi on the streets every day. in public squares and even on housetops at dawn.
In summary, Tai chi is a low-to-medium intensity aerobic exercise, which not only integrates the theory of yin and yang in classical Chinese philosophy but also combines the classic concept of meridian science in Chinese medicine.
	The Effect of Tai Chi on Fitness
[bookmark: _Hlk183951468]	Zhang (2014) summarized that practicing Tai Chi can improve the functions of various systems and organs in the human body, achieving the effects of prevention and disease recovery. Tai Chi reflects the concept of balance between yin and yang, with movements transforming and constraining each other, paying attention to the balance of power in the up, down, left, and right movements. (Xing, 2015) Through research and summary, it is shown that the practice of 24 style Tai Chi and Yang style Tai Chi is relatively simple, slow, agile, and suitable for the elderly and weak. Long-term adherence to Tai Chi exercise, has improved cardiovascular function, nutritional metabolism, mental state, exercise balance, immune function, and other aspects (Wang, 2017) Through a study of 12 week Tai Chi in the elderly, it has been shown that can promote the growth of the trunk and lower limb muscle mass in middle-aged and elderly women, increase the strength of lower limb muscles and knee joint flexors and extensors, and improve flexibility and reaction speed. The improvement of static and dynamic balance ability has a significant intervention effect on reducing the risk of falls. 
[bookmark: _Hlk183951444][bookmark: _Hlk183951428]In Zeng's (2018) study, a 12-month Tai Chi exercise intervention was conducted on 60 medical workers aged 45-59, with a frequency of 2 exercises per week and a duration of 80 minutes per exercise. The results showed that Tai Chi exercise had a significant improvement effect on lung capacity and anxiety status in middle-aged people. Chen (2005) studied the psychological health effects of Tai Chi exercise on middle-aged and elderly women. The results showed that after long-term participation in Tai Chi exercise, the anxiety state of middle-aged and elderly women significantly decreased, their mood shifted towards a positive direction, and their emotional experience and happiness increased. 
In summary, Tai Chi exercise has a good effect on the improvement and enhancement of chronic diseases, depression, and physical function in middle-aged and elderly people, as well as promoting their balance ability, strengthening the stability of their focus, and effectively preventing falls in the elderly. Long-term and regular participation in Tai Chi exercise can improve physical and mental health, enhance immune function, enhance cardiovascular function, and reduce the risk of cardiovascular disease from both internal and external perspectives. 
	3. Physical Fitness test and health-related physical fitness test for the elderly 
	Physical Fitness Test for the Elderly
	Physical fitness is the material basis for human production and life. The party and the government have always attached great importance to and continuously taken effective measures to enhance people's physical fitness. One of the important measures is to establish and implement a national physical fitness measurement system.
In 2000, the State Sports General Administration, together with 10 relevant departments, conducted the first nationwide physical fitness monitoring of citizens aged 3-69 and obtained data on the physical condition of the Chinese people at the end of the 20th century. Since then, the State Sports General Administration has organized experts to use these detailed data to formulate the “National Physical Fitness Standards” based on the “Chinese Adult Physical Fitness Standards” (State Sports General Administration, 2023)
		3.1 National Physical Fitness Standard Manual for the Elderly
			3.1.1 Functional indicators
				1. Vital capacity 
				Reflects the volume and expansion ability of the human lungs. Use a spirometry test. The electronic spirometer has an accuracy of 1 ml, the flip spirometer has an accuracy of 20 ml, and the barrel spirometer has an accuracy of 50 ml. During the test, the subject inhales deeply until he can no longer inhale, then points his mouth to the mouth of the spirometer and exhales deeply until he expires. Test twice, take the maximum value, and record in milliliters.
				2. Step test 
				Reflects the functional level of the human cardiovascular system. Use a step (men's table height is 30 cm, women's table height is 25 cm), a stopwatch, and a metronome (frequency 120 times/min) or a step tester to test. During the test, the subject stood upright in front of the steps and moved up and down the steps according to the prompt sound from the metronome. When the metronome sounds the first sound, step on the step with one foot. When the second sound sounds, step on the step with the other foot and straighten your legs. When the metronome sounds the third sound, step on the foot of the step. At the same time, the other foot stepped on the step. After repeating for 3 minutes, the subject immediately sat quietly on the chair and recorded 1 minute to 1 minute and a half, 2 minutes to 2 and a half minutes, and 3 minutes to 3 and a half minutes after the movement stopped. Of three pulses. 
			3.1.2 Quality indicators
				1. Grip strength test: Reflects the muscle strength of the human forearm and hand. Test using a handgrip dynamometer. During the test, the subject turned the grip distance adjustment button of the grip dynamometer to the appropriate grip distance, then held the grip dynamometer firmly, with the body upright, the feet naturally apart (same as shoulder width), and the arms hanging naturally. When starting the test, grip the upper and lower handles as firmly as possible. Test twice, take the maximum value, record in kilograms, and keep one decimal place.
				2. Sit and Reach: Reflects the flexibility of the human body. Test using a seated forward flexion tester. During the test, the subject sat on a mat with his legs straight, heels together, toes naturally spread apart, and the whole sole of his foot resting on the flat surface of the tester; then, with his palms facing down, his arms stretched flat, his upper body bent forward, and Use the tips of the middle fingers of both hands to push the cursor forward smoothly until it can no longer move. Test twice, take the maximum value, record in centimeters, and keep one decimal place.
				3. Reaction time: Reflects the coordination and rapid response ability of the human body's nervous and muscular systems. Test using a reaction time tester. During the test, the subject held down the "start key" with his middle finger and waited for the signal to be sent. When any signal key was sent out, a signal (sound and light were sent out at the same time), he pressed the key as quickly as possible; after the signal disappeared, he pressed and held it again with his middle finger. "Start button", wait for the next signal to be sent. there are 5 signals in total. After the subject completes the fifth signal response, all signal keys will emit light and sound at the same time, indicating the end of the test. Test twice, take the best result, record in seconds, and keep two decimal places.
				4. Balance: Reflects the body's balance ability. Use a stopwatch to test. During the test, the subject stood naturally with his eyes closed. After hearing the "Start" command, he raised his foot while the tester started the timer. The tester stopped the watch when the subject moved the supporting foot or raised the foot to the ground. Test twice, take the best result, record in seconds, and keep one decimal place; the second decimal point is rounded according to the principle of "non-zero to one", for example, 10.11 seconds is recorded as 10.2 seconds. 
	4. Exercise for the elderly
	Exercise is one method used to increase the physical abilities of the elderly. It maintains muscle strength. Relieves tension, stimulates the work of the lung muscles, and improves blood circulation. To be effective in creating a perfect body condition, which means a condition in which the body can use oxygen fully and has a balance between weight and height, according to age level. Exercise is one way to help strengthen the body (Kasem and Kulaya, 2002).
	For the elderly, exercise activities will vary according to the suitability and abilities of each person. The intensity and type, or method of exercise, must be within the range of the elderly's physical ability to tolerate. Exercise methods should have at least some direct benefit to the body and mind. Elderly people need to be more active. The choices we make have a direct relationship to our personal, physical, and physiological well-being. It not only increases or decreases a person's life expectancy but also has a relationship with their quality of life later.
	5. Summary 
	Most of them are research or literature in China and Asian countries. But in terms of research on promoting the health of the elderly through practicing Tai Chi, there is still little. As a result, there are not enough reference works. Therefore, to fill this point, the researcher chose to research “Development of Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province”.







Conceptual Framework
[bookmark: OLE_LINK13]	The research title “Development of Tai Chi Training Program to Improve Health Related Physical Fitness for Elderly in Guangdong Province, The People’s Republic of China” was designed as follows.
Input						 Process					 Output
[image: ]Figure 1 Conceptual Framework

Methodology
	Population 
	The population and the sample group were divided into 2 groups as follows: First, the elderly who practice Tai Chi in Guangzhou city, which refers to elderly Tai Chi participants in 5 cities in central, eastern, western, southern, and northern Guangdong Province of China. In this study, a total of 255,023 elderly Tai Chi participants
	Samples
	From the above population group, the researcher calculated the sample using Taro Yamane's formula, resulting in a total sample of 400 elderly Tai Chi participants, 36 Tai Chi coaches, and 36 stakeholders for a questionnaire survey to understand the need for health-related physical fitness of the elderly regarding Tai Chi training in Guangdong Province.
	Research participants 
	Using the purposive sampling method as follows: 
		1. 5 experts were used to determine the validity of the questionnaire. (IOC), All of the experts must have more than 5 years of work experience.
		2. 9 experts for the focus group method to create the Tai Chi training program for the elderly. Include 4 Tai Chi coaches, 3 health professionals, and 2 Traditional Chinese medicine doctors, all of whom must have more than 5 years of work experience.
		3. Connoisseurship 7 experts to evaluate the result of the Tai Chi training program for the elderly that includes 3 Tai Chi coaches, 2 health professionals, and 2 Traditional Chinese medicine doctors, all of whom must have more than 5 years of work experience.
	Research Instrument
	1. Questionnaire for surveying the data related to the need for a Tai Chi training program.
	2. The focus group record form.
	3. Tai Chi training program for the elderly.
	4. Connoisseurship record form.
	5. Questionnaire for surveying the health status before and after the 8-week Tai Chi training program, heart rate, and fatigue resistance record form.
	6. Questionnaire for the evaluation of physical and mental performance of the Tai Chi training program.

	Data Analysis
	1. Questionnaire analysis examines the mean values, standard deviation, frequency, and percentage.
	2. Content analysis for focus group and connoisseurship method.
	3. In the experimental process will use a comparison of paired t-tests to compare the mean of heart rate, fatigue resistance, health status, and physical and mental health scores before and after training. 
	Research Process
		Step 1: Study the need for a Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province. 
[bookmark: _Hlk145499748]			(1) Review the current situation of health-related physical fitness and mental problems of the elderly regarding Tai Chi training. 
			(2) Design the questionnaires, then evaluate the content validity 
			(3) A questionnaire was distributed to 400 elderly Tai Chi participants, 36 Tai Chi coaches, and 36 stakeholders. 
			(4) Analyze data from the questionnaire to understand the need for a Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province. 
		Step 2: Draft of Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province. 
			(1) Draft the Tai Chi training program by the focus group method for 9 experts and based on the data of the need for a Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province.
			(2) Try out the Tai Chi training program with a small group.
			(3) Summarize the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province. 
		Step 3: Experimental method
			(1) The experiment began with a group of 30 elderly people from Shaoguan City, Guangdong Province, for a total period of 8 weeks, 4 days a week, 1.30 hours a day (Tuesday, Wednesday, Thursday, and Friday).
			(2) Testing the heart rate, fatigue resistance, health status, and physical and mental health scores before and after training.
			(3) Compare the before and after results of heart rate, fatigue resistance, health status, and physical and mental health scores before and after training. 
		Step 4: Summarize and report the results of the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province.

Results
[bookmark: _Hlk183973251]	The Tai Chi coaches need Tai Chi can help promote physical fitness to be able to move and perform daily activities well, such as muscle strength, flexibility, agility, balance, etc., with a mean of 3.55. Promote happiness, fun, joy, and freshness with a mean of 3.51. Focus on slowing down brain degeneration, increasing wit, memory, mindfulness, and rational thinking, such as memory, the ability to solve problems with rational principles, and paying attention to learning new skills, etc., which are important at a high level, with a mean of 3.24, respectively. The appropriate Tai Chi posture is gathering power to separate the clouds, punching the air with a fist, the train rolling back, spinning to see the moon, catching fish looking at the sky, dove flapping wings, rainbow dance, rowing in the middle of the pond respectively (For the development of the experimental program in 8 weeks).
	Tai Chi for the elderly emphasizes easy, slow movements, typically consisting of 8 moves, with breaks for rest, hydration, and monitoring health. It should be practiced for no longer than an hour to prevent fatigue or discomfort. The instructor must regularly assess physical condition and be mindful of risks like falls. Health professionals highlight Tai Chi's benefits for enhancing lung function, balance, internal organ health, muscle strength, and mental clarity. It also relieves stress, improves mood, and supports overall well-being. Traditional Chinese medicine suggests that Tai Chi helps balance the body's systems and slows aging, offering long-term health benefits.
[bookmark: _Hlk184229870]	Experimental study of the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province, The People’s Republic of China.
	The results of the experimental Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province are as follows:
	The group of elderly volunteers who participated in the experimental Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province, totaling 30 people, has the following details:
[bookmark: _Hlk184230259]
Table 1 General information of the 30 elderly volunteers who participated in the experiment.
	General information
	Frequency (people)
	Percentage (%)

	1. Sex

	
	Female
	27
	90.0

	
	Male
	3
	10.0

	2. Age

	
	60 – 69 years
	21
	70.0

	
	70 – 79 years
	5
	16.7

	
	More than 80 years
	4
	3.3


	
[bookmark: _Hlk183948659]	Table 1, shows that the elderly who participated in the program were 27 females or 90.0 percent, 3 males or 10.0 percent, classified into the age group between 60 to 69 years, for a total of 21 people or 70.0 percent, the age group between 70-79 years, for a total of 5 people or 16.7 percent, and the age group more than 80 years, a total of 4 people or 3.3 percent.

	The results of the program's experimental
	The Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province was tested for a total of 8 weeks, assessing the health status of the elderly before and after the experiment, with the following results: 
[bookmark: _Hlk183873999][bookmark: _Hlk183873091][bookmark: _Hlk184230269]	1. Heart rate/min
Table 2 The mean and standard deviation of heart rate/min.
	NO.
	Test
	N
	Pre-test
	Post-test
	t
	p

	
	
	
	x̄ 
	±S.D.
	x̄ 
	±S.D.
	
	

	1
	Heart rate
	30
	78.33
	±4.64
	76.33
	±3.05
	3.97
	.001*


*p < 0.05
	
[bookmark: _Hlk183948708]	Table 2 shows that after participating in the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province, the participants' heart rate was slightly lower. The mean before the experiment was 78 beats per minute, and the mean after the experiment was 76 beats per minute, indicating that the heart rate/minute before and after the experiment were significantly different at the 0.05 level.
[bookmark: _Hlk183874004][bookmark: _Hlk183873096]	2. Fatigue resistance
[bookmark: _Hlk184230274]	The researcher will test the fatigue resistance, which has a duration in minutes.
Table 3 The mean and standard deviation of fatigue resistance in minutes.
	NO.
	Test
	N
	Pre-test
	Post-test
	t
	p

	[bookmark: _Hlk183853687]
	
	
	x̄ 
	±S.D.
	x̄ 
	±S.D.
	
	

	1
	Fatigue resistance
	30
	51.33
	±8.41
	70.20
	±6.19
	9.54
	.001*


*p < 0.05
	
[bookmark: _Hlk183948717]	Table 3 shows that after participating in the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province, the participants' fatigue resistance was slightly higher. The mean before the experiment was 51.33 minutes, and the mean after the experiment was 70.20 minutes, indicating that the fatigue resistance before and after the experiment was significantly different at the 0.05 level.
[bookmark: _Hlk183874011]	3. Health status before and after the 8-week Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province.
	In this step, the researcher will have the elderly participants in the research answer a 5 5-level questionnaire to assess their health status before and after using the Tai Chi training program. The results are shown in the table below.
[bookmark: _Hlk184230278]
Table 4 Mean, standard deviation, and health status pre and post the experiment, classified by item (N = 30).
	[bookmark: _Hlk183873106]Health status
	Pre-test
	Post-test

	
	x̄ 
	±S.D.
	Level
	x̄ 
	±S.D.
	Level

	1. Muscular and skeletal system

	1. Strength/power to lift things
	3.40
	1.05
	Moderate
	4.07
	0.62
	Good

	2. Agility in body movement
	3.43
	1.02
	Moderate
	4.01
	0.54
	Good

	3. Able to bend/extend/squat fully
	3.02
	1.11
	Good
	4.83
	0.65
	Good

	4. Able to stretch/bend joints
	3.26
	1.04
	Good
	4.12
	0.47
	Good

	Total
	3.27
	1.84
	Moderate
	4.25
	0.25
	Good

	2. Nervous system (pain)

	5. Body aches
	3.09
	1.09
	Good
	3.56
	0.48
	Good

	6. Joint pain
	3.54
	1.39
	Good
	3.41
	0.62
	Good

	Total
	3.31
	1.92
	Good
	3.48
	0.41
	Good

	3. Cardiovascular and respiratory system

	7. Dizziness/lightheadedness/fainting
	3.62
	1.26
	Good
	4.08
	0.68
	Good

	8. Warmth in the hands and feet
	3.40
	1.71
	Good
	3.94
	0.21
	Good

	9. Deep and full breathing
	4.16
	1.74
	Good
	4.86
	0.13
	Good

	Total
	3.72
	1.53
	Good
	4.29
	0.52
	Good

	4. Digestive system

	10. Appetite
	3.66
	1.61
	Good
	3.69
	0.32
	Good

	11. Flatulence
	3.83
	1.73
	Good
	3.99
	.69
	Good

	Total
	3.74
	1.46
	Good
	3.84
	0.33
	Good

	5. Sleep quality

	12. Time spent in bed until sleep
	3.02
	1.88
	Good
	4.01
	0.21
	Good

	13. Time spent sleeping
	3.73
	1.95
	Good
	4.07
	0.71
	Good

	14. Deep sleep
	3.43
	1.29
	Good
	4.68
	0.41
	Good

	15. Feeling refreshed after waking up
	3.50
	1.09
	Good
	4.77
	0.11
	Good

	Total
	3.42
	1.19
	Good
	4.38
	0.28
	Good

	Assessment of 5 health dimensions
	3.49 
	1.22
	Good
	4.40
	0.37
	Good


 
[bookmark: _Hlk183948759]	From Table 4, the overall health status of the elderly before participating in the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province was good, with a mean score of 3.49. The overall health status of the elderly after participating in the Tai Chi training program to improve health-related physical fitness for elderly in Guangdong province was also good with a mean score of 4.40, which was higher when compared to the health status of the elderly before and after participating in the Tai Chi training program to improve health-related physical fitness for elderly in Guangdong province.
[bookmark: _Hlk183869009]	Overall, the muscular and skeletal system was found to be at a moderate level before the experiment, with a mean score of 3.27, and improved to a good level after the 8-week experiment, with a mean score of 4.25. When analyzing each item, it was found that the mean values ​​of items 1. Strength/power to lift things and item 2. Agility in body movement before the experiment was at a moderate level, with a mean score of 3.40 and 3.43, respectively, and improved to a good level after the 8-week experiment, with a mean score of 4.07 and 4.01, respectively.
	Overall, the nervous system (pain) was found to be at a good level before the experiment, with a mean score of 3.31, and a good level after the 8-week experiment, with a mean score of 3.48. When analyzing each item, it was found that the mean values ​​of each item before and after the experiment were at a good level. Overall, the cardiovascular and respiratory system was found to be at a good level before the experiment, with a mean score of 3.72, and a good level after the 8-week experiment, with a mean score of 4.29. When analyzing each item, it was found that the mean values ​​of each item before and after the experiment were at a good level.
	Overall, the digestive system was found to be at a good level before the experiment, with a mean score of 3.74, and a good level after the 8-week experiment, with a mean score of 3.84. When analyzing each item, it was found that the mean values ​​of each item before and after the experiment were at a good level. Overall, the sleep quality was found to be at a good level before the experiment, with a mean score of 3.42, and a good level after the 8-week experiment, with a mean score of 4.38. When analyzing each item, it was found that the mean values ​​of each item before and after the experiment were at a good level.
[bookmark: _Hlk184230284]
Table 5 The comparison of the mean health status of the participants before and after the experiment.
	NO.
	Test
	N
	Pre-test
	Post-test
	t
	p

	
	
	
	x̄ 
	±S.D.
	x̄ 
	±S.D.
	
	

	1
	Health status
	30
	3.49
	±1.22
	4.40
	±0.37
	2.97
	.041*


*p < 0.05

[bookmark: _Hlk183948825]	Table 5 shows that after participating in the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province, the participants' fatigue resistance was slightly higher. The mean before the experiment was 3.49, and the mean after the experiment was 4.40, indicating that the health status before and after the experiment were significantly different at the 0.05 level.

[bookmark: _Hlk183874030]	4. Results of the evaluation of the physical and mental performance of the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province.
[bookmark: _GoBack]	In this step, the researcher asked the elderly who participated in the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province to evaluate themselves in terms of physical and mental performance. The evaluation results are shown in the table below.
[bookmark: _Hlk184230289]Table 5 Results of the evaluation of the physical and mental performance of the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province.
	[bookmark: _Hlk183873115]Physical and mental performance
	Pre-test
	Post-test

	
	x̄ 
	±S.D.
	Level
	x̄ 
	±S.D.
	Level

	1. Balance
	2.90
	0.73
	Moderate
	3.55
	0.72
	Good

	2. Walking stable
	2.73
	0.74
	Moderate
	3.47
	0.73
	Moderate

	3. Respiratory system
	2.73
	0.58
	Moderate
	4.03
	0.89
	Good

	4. Muscle strength
	2.53
	0.68
	Good
	4.03
	0.72
	Good

	5. Strength of the back, shoulders, waist
	3.10
	0.71
	Moderate
	3.60
	0.67
	Good

	6. Agility
	2.83
	0.83
	Moderate
	3.73
	0.74
	Good

	7. Peach of mind
	2.90
	0.99
	Moderate
	3.90
	0.71
	Good

	8. Able to eat
	2.83
	0.83
	Moderate
	3.53
	0.68
	Good

	9. Sleep well at night
	4.37
	0.72
	Good
	4.47
	0.63
	Good

	10. Better alertness and awareness
	1.77
	0.82
	Fair enough
	2.83
	0.66
	Fair enough

	11. Concentration
	3.80
	0.61
	Good
	4.30
	0.65
	Good

	12. Control your behavior and do not let your emotions go
	3.43
	0.82
	Moderate
	3.77
	0.90
	Good

	13. Have good friends
	3.20
	0.66
	Moderate
	3.60
	0.77
	Good

	14. Able to live happily with others
	3.73
	0.69
	Good
	4.40
	0.67
	Good

	Total
	3.06
	1.01
	Moderate
	3.70
	0.98
	Good



	From Table 5, the overall physical and mental performance of the elderly before participating in the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province was moderate with a mean score of 3.06. The overall health status of the elderly after participating in the Tai Chi training program to improve health-related physical fitness for elderly in Guangdong province was good with a mean score of 3.70, which was higher when compared to the physical and mental performance of the elderly before and after participating in the Tai Chi training program to improve health-related physical fitness for elderly in Guangdong province.
	When considering each item, it was found that the mean of item 9 “Sleep well at night” was at the highest level with an average of 4.37, and after 8 weeks of experimentation, the mean continued to increase to a good level with an average of 4.47, while the mean of item 11 “Concentration” was the second highest at 3.80 and after the experiment, the mean increased to 4.30. The mean of item 10 “Better alertness and awareness” was the least at 1.77 and after 8 weeks of experimentation, the mean increased to 2.83 but remained at a fair level.



[bookmark: _Hlk184230295]Table 6 The compare mean of the physical and mental performance of the participants before and after the experiment.
	NO.
	Test
	N
	Pre-test
	Post-test
	t
	p

	
	
	
	x̄ 
	±S.D.
	x̄ 
	±S.D.
	
	

	1
	Physical and mental performance
	30
	3.06
	±1.01
	3.70
	±0.98
	2.36
	.001*


*p < 0.05
	
[bookmark: _Hlk183948899]	Table 6 shows that after participating in the Tai Chi training program to improve health-related physical fitness for the elderly in Guangdong province, the participants' physical and mental performance fatigue resistance was slightly higher. The mean before the experiment was 3.06 and the mean after the experiment was 3.70, indicating that the physical and mental performance before and after the experiment were significantly different at the 0.05 level.
[bookmark: _Hlk183976650]In summary, after the experiment, it was found that the mean before and after the experiment of heart rate/minute, fatigue resistance, health status, and physical and mental performance were significantly different at the 0.05 level.

Discussion
	The 8 Tai Chi exercises require stretching and extending the arms in a wide circle. The movement of the joints will expand, and the joints will be more flexible, resulting in better flexibility of the bones, spine, hips, and knees. Consistent with Wang (2017) the study on the effect of Tai Chi on the flexibility of the spine, hips, and knees in people aged 50 years and over by measuring the flexibility of the spine, hips, and knees, it was found that the results of practicing Tai Chi for 12 weeks resulted in increased flexibility of the spine, hips, and knees. 
	Physical health status in terms of the sensory nervous system. It may be due to the 8-posture Tai Chi exercise causing the muscles to relax. During exercise, the body will release more endorphins, which are like morphine, which will help reduce body pain. Consistent with the self-assessment of chronic back pain patients. After Tai Chi training it was found that the back pain improved. Consistent with Chen (2005) and Zhang (2014) studied the psychological health effects of Tai Chi exercise on middle-aged and elderly women. The results showed that after long-term participation in Tai Chi exercise, the anxiety state of middle-aged and elderly women significantly decreased, their mood shifted towards a positive direction, and their emotional experience and happiness increased. Practicing Tai Chi can improve the functions of various systems and organs in the human body, achieving the effects of prevention and disease recovery.
	Physical health status in terms of the cardiovascular and respiratory systems It may be due to the 8-posture Tai Chi exercise, which is a movement that emphasizes the coordination between the body, mind and breathing deeply and slowly according to the rhythm, causing the lungs to expand and gas exchange to increase. There is better blood pumping to the tissues throughout the body. The delivery of oxygen to the body's tissues is also improved, resulting in better efficiency of the heart and lungs. Exercise results in increased release of epinephrine, causing blood vessels to expand, resulting in blood pressure. Consistent with Zeng's (2018) study, a 12-month Tai Chi exercise intervention was conducted on 60 medical workers aged 45-59, with a frequency of 2 exercises per week and a duration of 80 minutes per exercise. The results showed that Tai Chi exercise had a significant improvement effect on lung capacity and anxiety status in middle-aged people.
	Results of comparative analysis of differences in physical and mental performance, self-esteem. Tai Chi training creates a state of muscle strength in the back, shoulders, neck, arms, and legs, which will create strength for the elderly whose bodies will shrink, lack protein, lack bodybuilding in a declining state, along lack social activities, depression, lack of friends, the body has a chronic disease and takes a lot of medicine. These things will deteriorate the body and mind of the elderly if they lack appropriate exercise. Consistent with Wanlapa (2017) mentions that exercise can improve or maintain physical fitness. Physical fitness is assessed by the endurance of the heart and lungs and muscle strength. Muscle endurance muscle weakness and body proportions Elderly people who exercise have good physical fitness because of changes to almost every organ system of the body, especially the circulatory, respiratory, and movement systems.

Recommendation
	Recommendations from the research
		1. From the research results of the development of Tai chi for the elderly, it can be applied to develop in groups or individuals. It can be studied by oneself. If possible, the elderly group should have time to talk, and exchange knowledge and experiences together, which may be before or after Tai Chi.
		2. The manual should be tested in Tai Chi groups in various provinces.
	Recommendation for future research
		There should be more research on the quality of life of the elderly in various dimensions.
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