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Introduction
Research Background 
Parkinson's Disease (PD) is a chronic progressive neurological 
disorder that primarily affects motor function, causing symp-
toms such as tremors, slow movements, muscle stiffness, and 
imbalance [1]. According to the latest epidemiological research, 
the incidence of Parkinson's syndrome is increasing year by year 
worldwide, especially in the elderly population, which brings a 
huge burden to the quality of life of patients and families and 

society. In addition to motor symptoms, Parkinson's patients are 
often accompanied by non-motor symptoms, such as depression, 
anxiety, cognitive impairment, etc., which further affect the pa-
tient's quality of life and ability to perform daily activities. 

In recent years, exercise intervention, as a non-drug therapy, 
has been paid more and more attention. Studies have shown that 
moderate physical activity can improve motor function, enhance 
balance, reduce depressive symptoms, and improve overall qual-

https://doi.org/10.63620/MKJCEPH.2025.1030

ISSN: 3066-9812

Abstract 
The purpose of this study was to explore the application of the chip handheld Tai Chi water resistance fitness 
ball in patients with Parkinson's disease, focusing on its potential for data collection and prevention. Parkinson's 
disease is a common neurodegenerative disorder in which patients often face problems with reduced movement, 
balance, and quality of life. In recent years, exercise therapy has been widely recognized as an important means 
of improving patients' symptoms, among which tai chi exercise has received attention due to its gentle character-
istics and the improvement of balance ability. 

In this study, we designed a 12-week intervention experiment to recruit several Parkinson's patients and use the 
chip handheld Tai Chi water resistance fitness ball for regular training. The device combines the advantages of 
water resistance training with the flexibility of Tai chi to provide a safe and effective form of exercise. Through 
the built-in sensor, real-time monitoring of participants' movement data, including movement frequency, intensity 
and posture, etc., provides an important basis for the formulation of personalized rehabilitation programs. 

The results showed that participants experienced significant improvements in areas such as motor ability, bal-
ance and quality of life. Data analysis showed that the frequency and intensity of movement of patients gradually 
increased, and the correctness of movement posture was also improved. In addition, patients' mental health also 
improved during the intervention, showing the positive impact of exercise on overall health. 
 
In summary, the chip handheld Tai Chi Water Resistance Fitness ball provides an innovative solution for the 
prevention and rehabilitation of Parkinson's disease. Through effective data collection and analysis, the device 
can not only promote the recovery of physical function of patients, but also help improve their quality of life, and 
has a wide range of clinical application prospects. Future studies could further explore the effects of the device in 
patients with different stages of Parkinson's disease, as well as its potential for use in other movement disorders. 
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ity of life in people with Parkinson's disease. In particular, Tai 
Chi has been widely used in rehabilitation training for Parkin-
son's patients because of its soft movements and focus on phys-
ical and mental coordination. Tai Chi exercise not only helps to 
build muscle strength and flexibility, but also improves patients' 
mental health and promotes overall coordination of body and 
mind. 

As an emerging exercise method, the chip handheld water trap 
ball combines the flow characteristics of water in the body to 
provide a safer exercise option for Parkinson's patients. It is 
especially suitable for patients with limited physical function. 
The unique nature of water resistance training makes it show 
remarkable results in strengthening muscle strength, improving 
endurance and improving balance. 

With the rapid development of science and technology, the ap-
plication of data acquisition technology in sports medicine is 
gradually increasing. Through the use of built-in sensors and 
smart devices, various data can be monitored in real time during 
the movement, such as movement frequency, intensity, duration 
and posture. 

These data not only provide the basis for the evaluation of the 
effect of exercise intervention, but also provide support for the 
formulation of personalized rehabilitation programs. Through 
the analysis of movement data, researchers are able to better un-
derstand patients' movement patterns, evaluate the effectiveness 
of interventions, and develop more targeted rehabilitation pro-
grams. 

In this context, the chip handheld Tai chi water resistance fitness 
ball research and development came into being. Combining the 
gentleness of tai chi movement with the safety of water resis-
tance training, the device is designed to provide an innovative 
way to exercise for people with Parkinson's disease. With built-
in sensors, the exercise ball is able to collect participants' ex-
ercise data in real time, providing scientific basis for research 
and supporting the development of personalized rehabilitation 
programs. 

The core of this study is to explore the application effect of hand-
held Tai Chi water resistance fitness ball on chip in patients with 
Parkinson's syndrome, focusing on its potential in data collec-
tion and prevention. By systematically evaluating the effects of 
the device on patients' motor ability, balance and quality of life, 
the study will provide new ideas and methods for the compre-
hensive management of Parkinson's disease. 

To sum up, with the in-depth study of Parkinson's syndrome and 
its related exercise intervention, combined with the innovative 
application of modern technology, the research of chip handheld 
Tai Chi water resistance fitness ball not only has important clini-
cal significance, but also provides a new solution for the exercise 
intervention of Parkinson's patients. Future research will further 
promote the application of the device in the management of Par-
kinson's disease, promoting the physical and mental health of 
patients, and improving the quality of life.

Overview of Parkinson's Syndrome 
Parkinson's Disease (PD) is a common degenerative neurolog-

ical disorder that primarily affects motor function and usually 
strikes in middle-aged and elderly people. According to statis-
tics, there are about 10 million people living with Parkinson's 
worldwide, and this number is expected to continue to rise in the 
coming decades. The pathogenesis of Parkinson's disease is not 
fully understood, but it is known to be closely related to the de-
generation and death of dopaminergic neurons, especially those 
in the (substantia nigral) region. Dopamine is an important neu-
rotransmitter responsible for regulating a variety of functions, 
including movement, mood, and cognition.

Clinical Manifestations 
The main clinical manifestations of Parkinson's syndrome can 
be divided into motor symptoms and non-motor symptoms: Mo-
tor symptoms: tremor, bradykinesia, muscle stiffness and pos-
tural instability. Tremors usually appear in a resting state, most 
commonly in the hands, but can affect other areas as well. Bra-
dykinesia is manifested by the patient's difficulty in starting and 
carrying out movements, resulting in the performance of daily 
activities becoming slow and difficult. Muscle stiffness limits 
limb movement and increases the risk of falls. Postural instabil-
ity is a reduction in the patient's ability to balance when stand-
ing or walking, which further affects their ability to exercise and 
quality of life. 
 
Non-motor symptoms include depression, anxiety, cognitive im-
pairment, sleep disturbance, and autonomic dysfunction. These 
non-motor symptoms are often overlooked, but have a signifi-
cant impact on patients' quality of life and overall health. De-
pression and anxiety are common in people with Parkinson's 
disease, affecting their mood and social skills. Cognitive impair-
ment may lead to difficulties in thinking, memory and judgment, 
further aggravating the challenges of daily life. 
 
Pathogenesis 
The pathogenesis of Parkinson's syndrome is complex and in-
volves the interaction of many factors. In addition to genetic 
factors, environmental factors (such as toxin exposure, drug use, 
and lifestyle) are also thought to be involved in the development 
of the disease. In recent years, biological mechanisms such as 
inflammation, oxidative stress and mitochondrial dysfunction 
have been found to play an important role in the pathogenesis of 
Parkinson's disease. 
 
Diagnosis and Treatment 
The diagnosis of Parkinson's mainly depends on the evaluation 
of clinical symptoms and the collection of medical history. Be-
cause there are currently no specific laboratory tests or imaging 
tests to confirm Parkinson's disease, diagnosis is usually made 
through a clinical evaluation by a neurologist. 

In terms of treatment, existing drugs mainly relieve motor symp-
toms by supplementing dopamine or enhancing the action of do-
pamine [2]. The most commonly used drug is (levodopa), but 
long-term use can cause fluctuations in drug effects and exercise 
complications. In addition, non-pharmacological therapies, such 
as physical therapy, occupational therapy, and exercise interven-
tions, have been shown to have positive effects on improving 
patients' motor function and quality of life. 

Prevention and Management 
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Although there is currently no cure for Parkinson's disease, early 
intervention and comprehensive management can significantly 
improve the quality of life of patients. Studies have shown that 
regular moderate physical activity slows disease progression and 
improves motor function and quality of life. Tai Chi has been 
widely used in rehabilitation training for patients with Parkin-
son's disease because of its unique physical and mental coordi-
nation characteristics. 

In this context, combined with the innovative application of 
modern science and technology, the research of chip handheld 
Tai Chi water resistance fitness ball came into being. The device 
is designed to provide a safe and effective form of exercise for 
people with Parkinson's disease, helping them to improve move-
ment, balance, and quality of life.

The Role of Exercise Therapy 
Exercise therapy plays a crucial role in the management of Par-
kinson's Disease (PD). With the growing understanding of the 
impact of exercise on nervous system health, more and more 
studies have confirmed the positive effects of exercise interven-
tions in improving motor function, mental health and quality of 
life in patients with Parkinson's disease. This article will discuss 
the role of exercise therapy in the management of Parkinson's 
disease, especially in combination with the application of chip 
handheld Tai chi water resistance fitness ball. 
 
Improve Motor Function 
Exercise therapy is widely regarded as an important means to 
improve motor function in patients with Parkinson's disease. 
Studies have shown that regular participation in physical ac-
tivity can significantly improve patients' ability to exercise and 
slow the progression of the disease. Exercise therapy helps re-
lieve major symptoms such as bradykinesia, muscle stiffness and 
tremors by building muscle strength, increasing flexibility and 
improving coordination. As a gentle form of exercise, Tai Chi is 
especially suitable for people with Parkinson's disease. Its slow, 
coherent movements help build muscle strength, improve joint 
flexibility, and improve the body's balance. 
 
Improve Balance Ability 
A decline in balance is one of the common symptoms of Par-
kinson's disease, increasing the risk of falls. Exercise therapy, 
especially tai chi training, has been shown to be effective in 
improving balance in patients [3]. Tai Chi exercises emphasize 
center of gravity transfer and body control, and through practice 
can increase the strength and stability of the core muscles, there-
by improving the body's sense of balance. The study showed 
that Parkinson's patients who participated in tai chi training 
performed significantly better on functional balance tests than 
patients who did not participate in training, suggesting that ex-
ercise interventions are important in reducing the risk of falls. 

Improving Mental Health 
In addition to improvements in motor function, exercise therapy 
also has a significant impact on the mental health of people with 
Parkinson's disease. Many studies have found that engaging in 
regular physical activity can reduce symptoms of depression and 
anxiety and improve patients' overall mental health. Exercise 
can promote the release of neurotransmitters like endorphins and 
dopamine, which can improve your mood state. The meditation 

and relaxation components of Tai chi exercise also help reduce 
psychological stress and enhance patients' emotional stability 
and life satisfaction. 
 
Improving the Quality of Life 
The ultimate goal of exercise therapy is to improve patients' 
quality of life. By improving motor function, enhancing bal-
ance, and promoting mental health, exercise interventions can 
significantly improve the overall quality of life for people with 
Parkinson's disease. The study showed that patients who partic-
ipated in the exercise intervention scored significantly higher on 
quality of life questionnaires, indicating improvements in areas 
such as physical functioning, emotional state, and social activity. 

The combination of chip handheld Tai Chi water resistance ball 
training not only provides a safe and effective way of exercise, 
but also can monitor the movement performance of patients 
through data acquisition technology, and provide a basis for the 
formulation of personalized rehabilitation programs. 

Data Collection and Personalized Intervention 
The development of modern science and technology makes the 
implementation of exercise therapy more scientific and person-
alized. The application of the chip handheld Tai Chi water-resis-
tance fitness ball makes it possible to collect sports data in real 
time. With built-in sensors, the device is able to monitor data 
such as the frequency, intensity and duration of the participant's 
movement. These data can not only help researchers evaluate the 
effect of exercise intervention, but also provide a basis for the 
development of personalized rehabilitation programs. Accord-
ing to the patient's specific needs and exercise ability, adjust the 
training content and intensity to ensure that each patient can get 
the best exercise results.

Benefits of Tai Chi Training 
Tai Chi, a traditional Chinese martial art form has received in-
creasing attention worldwide in recent years, especially in the re-
habilitation and prevention of patients with Parkinson's Disease 
(PD) [4]. Tai Chi, with its slow, gentle movements and focus on 
breathing and coordination of the body and mind, has shown 
many benefits. This article will explore the specific benefits of 
tai Chi in the management of Parkinson's disease, in particu-
lar its positive effects on motor function, mental health, balance 
ability, and overall quality of life. 

Tai Chi is not only good for the body, but also has a positive 
impact on mental health. The study found that Parkinson's pa-
tients who regularly participated in tai chi training experienced 
significant improvements in depression and anxiety symptoms. 
The meditation and relaxation components of Tai Chi can help 
reduce psychological stress and promote emotional stability. By 
promoting the release of neurotransmitters such as endorphins 
and dopamine, Tai Chi is able to improve the overall emotional 
state of patients and enhance life satisfaction and happiness. 

Combined with modern technology, the application of the chip 
handheld Tai Chi water ball allows the benefits of tai chi to be 
better quantified and evaluated. With built-in sensors, the device 
is able to monitor participants' movement data in real time, such 
as movement frequency, intensity and duration. These data not 
only provide the basis for researchers to evaluate the effective-
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ness of tai chi training, but also provide support for the develop-
ment of personalized rehabilitation programs. According to the 
patient's specific needs and exercise ability, adjust the training 
content and intensity to ensure that each patient can get the best 
exercise results.

Advantages of Hand-Held Tai Chi Water Block Ball Training 
Water Ball Resistance Training (Water Ball Resistance Train-
ing), as a new way of exercise, has gradually attracted attention 
because of its unique physiological characteristics and safety, 
especially in the rehabilitation and prevention of Parkinson's 
Disease (PD) patients. Combined with the application of chip 
handheld Tai chi water block ball and water block ball training, 
it shows many advantages. This article will discuss its impor-
tance in the management of Parkinson's syndrome. 
 
Safety and Low Impact 
A significant advantage of on-chip water choke training is its 
safety. Water resistance can effectively improve skeletal muscle 
stability and reduce the risk of sports injury, especially suitable 
for Parkinson's patients with limited physical function. Due to 
the resistance characteristics of water balloons, patients can ex-
ercise with a lower impact force during exercise, which is partic-
ularly important for improving athletic ability and strengthening 
muscle strength endurance, water ball training can provide pa-
tients with a safer exercise environment. 

Build Muscle Strength and Endurance 
By utilizing the resistance of water, chip water ball training can 
effectively enhance muscle strength and endurance. The resis-
tance of the water increases with the speed at which the wa-
ter moves through the ball, which means that the patient is able 
to get a better workout when performing the same movement. 
Studies have shown that Parkinson's patients who participate 
in water-blocking ball training show significant improvements 
in both muscle endurance and stability. This increased muscle 
strength not only helps improve motor function, but also im-
proves the patient's ability to perform daily living. 

Improve Balance and Coordination 
Chip water blocking training also has a significant effect on the 
improvement of balance and coordination ability. The flow and 
resistance characteristics of water in the body make it necessary 
for patients to pay more attention to the center of gravity control 
and coordination of the body during exercise. The study showed 
that Parkinson's patients who participated in water ball training 
performed significantly better on balance tests than patients who 
did not participate in training. This improvement can help re-
duce the risk of falls and improve patients' quality of life. 

Promoting Mental Health and Social Interaction 
Chip water blocking training is not only beneficial to the body, 
but also has a positive impact on mental health. The character-
istics of water flowing in the sphere make the training process 
more comfortable and pleasant, which can reduce the psycho-
logical pressure of the patient and improve the emotional state. 
In addition to training in small groups, interaction and support 
between patients can enhance social bonds and further promote 
mental health. Studies have shown that patients who participate 
in water-blocking ball training experience significant improve-
ments in depression and anxiety symptoms. 

Data Collection and Personalized Intervention 
Combined with modern technology, the application of chip 
handheld Tai Chi water resistance fitness ball allows the effect 
of water resistance training to be quantified and evaluated. With 
built-in sensors, the device is able to monitor participants' move-
ment data in real time, such as movement frequency, intensity 
and duration. These data not only provide the basis for research-
ers to evaluate the effect of water resistance ball training, but 
also provide support for the development of personalized re-
habilitation programs. According to the patient's specific needs 
and exercise ability, adjust the training content and intensity to 
ensure that each patient can get the best exercise results.

Research Purpose and Significance 
Research Purpose 
Specific research objectives include: Assessment of motor func-
tion improvement: The effect on motor function in patients with 
Parkinson's disease was analyzed by assessing the exercise abil-
ity of participants before and after using the chip handheld Tai 
Chi Water resistance fitness ball. 

Analysis of changes in balance: Using standardized balance tests 
to assess the effect of water resistance training on improving bal-
ance and reducing the risk of falls in patients with Parkinson's 
disease. 

To explore the influence of mental health: Through the mental 
health questionnaire survey, to analyze the improvement of de-
pression, anxiety and other mental states of patients who partic-
ipate in water resistance training. 

Monitoring data acquisition and personalized intervention: re-
al-time data acquisition with built-in sensors is used to explore 
how to develop personalized rehabilitation programs based on 
patients' movement data to improve training effects. 

Research Significance 
The significance of this study is reflected in the following as-
pects: Promoting the rehabilitation research of Parkinson's Syn-
drome: By exploring the innovative method of combining chip 
water resistance training with Tai Chi, it provides a new per-
spective and ideas for the rehabilitation research of Parkinson's 
syndrome. The results of this study will provide theoretical basis 
and practical guidance for future sports intervention programs. 

Improving patients' quality of life Parkinson's disease has a sig-
nificant impact on patients' quality of life, and research aims to 
improve patients' motor function, balance, and mental health 
through exercise interventions, thereby improving their overall 
quality of life. This has important social and economic implica-
tions for patients and their families [5].
 
Promote the development of personalized rehabilitation pro-
grams: Through real-time data collection and analysis, provide 
the basis for the development of personalized exercise inter-
vention programs for each patient. Personalized rehabilitation 
program can better meet the needs of patients and improve the 
effectiveness and safety of exercise intervention. 
 
Promoting the application of technology in the field of rehabili-
tation: This study combined with modern technology, especial-
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ly the application of chip technology in exercise monitoring, 
demonstrates the potential of technology in the field of rehabil-
itation. Through innovative equipment and methods, the scien-
tific and standardized exercise therapy is promoted to provide 
reference for the rehabilitation research of other neurological 
diseases. 
 
Increase public awareness of Parkinson's Disease: Through the 
dissemination of research results, improve social awareness of 
Parkinson's disease and its rehabilitation methods, promote pub-
lic understanding and attention to the disease, so as to provide 
better support and help for patients.

Literature Review
Pathological Mechanism of Parkinson's Syndrome 
Parkinson's Disease (PD) is a common neurodegenerative dis-
order that primarily affects motor function, causing symptoms 
such as tremors, slow movements, muscle stiffness, and postural 
instability. Its pathological mechanism is complex and involves 
many aspects, mainly including the following aspects: 
 
Loss of Dopamine Neurons 
The core pathological feature of Parkinson's disease is the pro-
gressive loss of dopamine neurons in the midbrain substantia ni-
gral. Dopamine is an important neurotransmitter responsible for 
regulating a variety of functions, including movement, mood, 
and cognition. In patients with Parkinson's disease, the death of 
dopamine neurons in the substantia nigral leads to reduced do-
pamine levels, which affects the function of the basal ganglia, 
leading to impairment of motor control. 
 
Formation of Lewy Bodies 
Lewy bodies are another important pathological feature of Par-
kinson's disease. These abnormal intracellular aggregates are 
mainly composed of alpha-synuclein, which is commonly found 
in dopamine neurons. The formation of Lewy bodies is close-
ly related to neuronal dysfunction and death. While the exact 
mechanism of Lewy body formation is not fully understood, 
they are thought to be involved in abnormal protein folding and 
degradation processes within cells. 
 
Neuroinflammation 
Neuroinflammation also plays an important role in the patho-
genesis of Parkinson's disease. Studies have shown that there is 
a significant inflammatory response in the brain tissue of Par-
kinson's patients, and the activation of microglia and the release 
of inflammatory factors may lead to further damage to neurons. 
This chronic inflammatory response may be closely related to 
the death of dopamine neurons and the progression of the dis-
ease. 
 
Mitochondrial Dysfunction 
Mitochondrial dysfunction is also thought to be an important 
factor in the development of Parkinson's disease. Mitochondria 
are the energy factories of cells, and their dysfunction can lead 
to abnormal energy metabolism and increased oxidative stress, 
which can damage neurons. Studies have shown that mitochon-
drial function in Parkinson's patients is impaired, leading to in-
sufficient energy supply within cells and the accumulation of 
free radicals, further accelerating neurodegeneration. 
 

Genetic and Environmental Factors 
The pathogenesis of Parkinson's disease is also influenced by 
genetic and environmental factors. Although most cases are 
sporadic, some familial Parkinson’s are associated with specific 
genetic mutations (e.g., SNCA, LRRK2, PARK7, etc.). In ad-
dition, environmental factors such as pesticide exposure, heavy 
metal poisoning, and other toxins have also been linked to the 
development of Parkinson's syndrome. These factors may affect 
the health of neurons by inducing oxidative stress, Neuroinflam-
mation and apoptosis.

Research Progress of Chip Tai Chi Water-Ball Movement 
The unique characteristics of chip tai Chi water ball training 
make it a suitable exercise method for a variety of people, espe-
cially for patients with impaired motor function. The following 
is the progress of chip Tai Chi ball movement in related research. 
 
Basic Concepts of Chip Tai Chi Water-Ball Movement 
Chip Tai Chi water block ball training is a fitness method based 
on the basic principles of Tai Chi and combined with water block 
ball training [6]. By using specially designed chip Tai Chi water 
resistance fitness ball, participants use the resistance of water 
flow inside the water ball to stimulate the muscle nerve end-
ings response mechanism to enhance the exercise effect during 
training various movements of Tai Chi. Then through the chip 
to capture the training data, this form of movement can not only 
improve the body's coordination and balance ability, but also ef-
fectively reduce the impact of movement on the joint, suitable 
for Parkinson's patient’s rehabilitation training. 
 
Influence of Chip Tai Chi Water- Ball Training on Patients 
with Parkinson's Disease 
Improve motor function: chip Tai Chi water resistance ball train-
ing can effectively improve the patient's motor ability and re-
duce the sense of slow movement and stiffness by promoting the 
coordination and strength endurance training of the whole-body 
muscles. 
 
Enhanced balance: The characteristics of chip Tai Chi water ball 
training allow patients to better control their center of gravity 
during Tai Chi water ball training, thereby improving balance 
and reducing the risk of falls. 
 
Promote mental health: The rhythm and relaxation characteris-
tics of chip Taiji Water ball help reduce patients' anxiety and 
depression and improve their overall mental health. 
 
Data Collection and Personalized Intervention 
Combined with modern science and technology, data acquisition 
and analysis techniques are gradually introduced into the re-
search of chip Tai Chi water choke ball training. Using the chip 
handheld Tai Chi water ball, researchers were able to monitor 
participants' movement data in real time, including movement 
frequency, muscle engagement, intensity, and duration. These 
data not only provide an objective basis for evaluating the effect 
of exercise, but also provide support for making personalized re-
habilitation programs. Personalized training plan can better meet 
the needs of patients and improve the effectiveness of exercise 
intervention. 
 
Clinical Research and Application 
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In recent years, the research on the application of Tai Chi wa-
ter-ball movement in patients with Parkinson's syndrome has 
gradually increased. A number of clinical trials have shown that 
tai Chi water ball exercise can significantly improve patients' 
motor function, balance ability and quality of life. For example, 
some studies comparing Tai Chi water blocking with traditional 
rehabilitation training have found that Tai Chi water blocking 
has obvious advantages in improving balance and coordination. 
In addition, the social and interesting nature of Tai Chi water ball 
also makes it a more willing form of exercise for patients. 
 
Future Research Direction 
Although studies have shown that tai chi ball exercise has a 
positive effect on Parkinson's patients, further exploration of its 
mechanisms and long-term effects is needed. Future research 
could focus on the following areas: 
 
Mechanism study: To explore in depth how chip Tai Chi water 
resistance ball movement can improve the symptoms of Parkin-
son's disease patients through neuroplasticity, balance control 
and psychological regulation. 
 
Long-term effect assessment: A long-term follow-up study was 
conducted to assess the long-term impact and persistence of tai 
chi ball exercise in patients with Parkinson's disease. 
 
Personalized intervention plan: Combining data collection tech-
nology to explore how to develop more accurate rehabilitation 
plans according to individual differences of patients. 
 
 
Application of Data Acquisition Technology in Sports Med-
icine 
Application of data acquisition technology in sports medicine. 
Data acquisition technology is increasingly used in sports medi-
cine, especially in the rehabilitation and management of patients 
with Parkinson's Disease (PD). By monitoring and analyzing 
movement data in real time, researchers and clinicians can bet-
ter understand patients' movement status, assess rehabilitation 
outcomes, and develop personalized treatment plans. Here are 
a few key application areas of data acquisition technology in 
sports medicine. 
 
Real-Time Motion Monitoring 
Modern data acquisition technologies, such as sensors, wear-
ables and smartphone applications, enable real-time monitoring 
of patients' movements. These devices can record data such as 
frequency, intensity, duration and movement patterns. For ex-
ample, the chip handheld Tai Chi Water Resistance fitness ball 
can monitor the various indicators of the patient's movement 
in water in real time through the built-in sensor. This real-time 
feedback not only helps patients understand their own athletic 
performance, but also provides an important basis for clinicians 
to evaluate. 
 
Motor Function Evaluation 
Data acquisition technology makes the evaluation of motor 
function more objective and accurate. Through motion analy-
sis software, researchers can quantitatively assess the patient's 
motor ability, analyzing the performance of movement patterns, 
gait and strength. This quantitative assessment method can help 

clinicians better understand the changes in patients' motor ca-
pacity, so as to develop a more accurate rehabilitation plan. 
 
Personalized Rehabilitation Program 
Based on the analysis results of the data collection, clinicians 
can develop personalized rehabilitation programs for Parkin-
son's patients. By analyzing the patient's exercise data, the doc-
tor can understand the patient's specific needs and exercise abil-
ity, so that the training content and intensity can be adjusted to 
ensure that each patient can get the best exercise results. This 
personalized intervention can improve the rehabilitation effect 
and promote the active participation of patients. 
 
Effect Evaluation of Exercise Intervention 
The application of data acquisition technology in the evaluation 
of the effect of exercise intervention is also very important [7]. 
By comparing patients' exercise data before and after the inter-
vention, researchers can assess the effectiveness of the exercise 
intervention. For example, training using the chip handheld Tai 
Chi water ball can assess the extent to which a patient's motor 
ability, balance, and quality of life improve by collecting and 
analyzing movement data. This evaluation not only provides a 
scientific basis for clinical practice, but also provides data sup-
port for further research. 

Remote Monitoring and Management 
With the development of science and technology the application 
of remote monitoring technology in sports medicine has gradu-
ally increased [8]. Through wearable devices and mobile apps, 
patients are able to self-monitor at home, and doctors can access 
patients' movement data in real time via the Internet. This re-
mote management model not only improves patient compliance, 
but also reduces the frequency of hospital visits and provides 
patients with more flexible rehabilitation programs. 
 
Data Analysis and Research 
Data acquisition technology provides a rich data base for sports 
medicine research. By analyzing large amounts of exercise data, 
researchers were able to identify the relationship between ex-
ercise patterns and disease progression and explore the impact 
of different exercise interventions on patients. This data-driven 
research approach helps to promote the development of sports 
medicine and provide new ideas and methods for the manage-
ment of Parkinson's disease.

Research Methods
Research Design 
Design Idea 
Device Components 
Chip Tai Chi Water ball: Made of durable material, it is filled 
with water to provide resistance. The sphere design should be 
ergonomic and easy to hold and operate. 

Embedded chip: The chip is responsible for data acquisition, 
including motion frequency, force, Angle, stability and muscle 
endurance parameters. The chip should have Bluetooth function 
and be able to connect with a mobile phone or tablet to facilitate 
data transmission and analysis. 

App: Develop a companion mobile app where users can view 
movement data in real time and get feedback and suggestions. 
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Data Collection 
Motion parameter monitoring: real-time monitoring of the user's 
motion status when using the fitness ball through the sensor, in-
cluding speed, strength, movement trajectory, etc. 
 
Physiological data recording: combined with heart rate monitor-
ing equipment, record the user's heart rate changes during exer-
cise to evaluate the intensity and effect of exercise. 

Data Analysis and Feedback 
Data processing: The collected data is analyzed using machine 
learning algorithms to identify user movement patterns and po-
tential problems. 

Personalized advice: Based on the analysis results, the app can 
provide personalized exercise advice and adjustment programs 
to help users better carry out rehabilitation training. Expected 
results: By using the chip handheld Tai Chi water block ball, 
Parkinson's patients are able to exercise effectively in a safe en-
vironment. Expected effects include:
Improve movement: Improve balance, coordination and flexibil-
ity through regular exercise. 
Enhance mental health: The meditative nature of Tai Chi can 
help relieve anxiety and depression and improve quality of life. 

Data-driven personalized rehabilitation: Through real-time data 
monitoring and analysis, develop more scientific rehabilitation 
programs and improve treatment results. 

Participant Recruitment 
Recruiting Objects 
Age requirement 
Adults between the ages of 40 and 80. 

Health Status 
Patients diagnosed with Parkinson's disease meet the criteria of 
the International Parkinson's Disease and Movement Disorders 
Society (MDS). 

Participants must be able to engage in moderate physical activity 
under the guidance of a physician and have no serious cardiovas-
cular disease, bone disease, or other serious health problems that 
affect their ability to exercise. 

Exclusion Criteria 
Patients who have recently undergone surgical procedures or 
major medical interventions. Patients with severe cognitive im-
pairment or mental illness are unable to understand the content 
of the study or participate in related activities. Pregnant or lac-
tating women. 

Recruitment Process 
Publicity and information release Post recruitment information 
in hospitals, rehabilitation centers, community health centers, 
activity centers for the elderly and other places. Promote recruit-
ment information through social media, health forums and the 
official websites of relevant organizations to attract potential 
participants. 
 
Information Consultation 
Set up a dedicated hotline and email address to answer questions 

from potential participants, provide detailed information about 
the study and the conditions for participation. 
 
Screening and Evaluation 
Initial screening of interested participants and collection of basic 
health information and medical history. 

Arrange for a medical team to assess eligible participants to en-
sure their suitability for participation in the study. 
 
Informed Consent 
Explain the purpose, process, potential risks and benefits of the 
study in detail to participants to ensure full understanding and 
voluntary participation. 
Sign informed consent forms to ensure the rights and interests of 
participants are protected. 

Rights and Interests of Participants 
Privacy Protection 
Personal information and health data of all participants will be 
kept strictly confidential and used only for the purposes of this 
study. 

Voluntary Participation 
Participants can opt out of the study at any time without any 
repercussions. 
 
Health Monitoring 
During the study, participants will receive regular health moni-
toring to ensure their safety and health. 
 
Feedback and Support 
Participants will receive feedback on the effects of the exercise 
at the end of the study and will have access to relevant health 
advice and support. 

Device Design and Functions 
Device Design
Appearance Design 
Shape and material: The fitness ball adopts a streamlined design, 
which is ergonomic and easy to hold. The outer layer is made of 
a wear-resistant, non-slip material, while the inner layer is filled 
with just enough water to provide adjustable resistance. 
Size: The diameter of the ball is designed to be 20-25 cm, suit-
able for users of different ages and hand sizes, ensuring comfort 
and safety. 

Internal Structure 
Water resistance system: The internal design has an adjustable 
water sac, the user can add or reduce the amount of water ac-
cording to personal needs, so as to adjust the resistance size to 
adapt to different exercise intensity. 
Sensor module: Embedded with a variety of sensors, including 
acceleration sensors, gyroscopes and pressure sensors, real-time 
monitoring of motion and the user's grip. 

Embedded Chip 
Data processing unit: The chip is responsible for real-time data 
acquisition and processing, with strong computing power, and 
can quickly analyze motion data. 
Communication module: Built-in Bluetooth or Wi-Fi module to 
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achieve wireless connection with smartphones or tablets, conve-
nient data transmission and remote monitoring. 
 
Function Modules 
Collection of Motion Data 
Real-time monitoring: Monitor the user's movement frequency, 
strength, Angle and speed when using the fitness ball, record the 
detailed data of each exercise. 
Motion trajectory analysis: Draw the user's motion trajectory 
through sensor data to analyze the fluency and coordination of 
the movement. 
 
Physiological Data Monitoring 
Heart rate monitoring: Optional heart rate sensor can record the 
user's heart rate change during exercise in real time and evaluate 
the exercise intensity. 

Body temperature monitoring: Integrated temperature sensors 
monitor the user's body temperature changes to ensure that the 
exercise is performed within a safe range. 
 
Personalized Feedback and Suggestions 
Intelligent Analytics: Using machine learning algorithms to an-
alyze the collected data, identify the user's movement patterns, 
and provide personalized exercise recommendations. 

Goal Setting: Users can set exercise goals in the app, and the 
system will adjust the suggestions based on the user's progress 
to help users gradually improve their exercise ability. 
 
User Interface and Interaction 
Mobile apps: The companion app provides a user-friendly in-
terface that allows users to view movement data, history, and 
personalized recommendations in real time. 
 

Regular Evaluation and Tracking 
Over the course of the study, participants were assessed peri-
odically (e.g., monthly) to collect data on changes in exercise 
capacity.
 
Participants' progress was tracked using standardized assess-
ment tools, such as uniform balance and coordination tests. 
 
Data Analysis Methods 
Data Analysis Objectives 
The data analysis for this study was designed to assess the ef-
fects of hand-held Tai Chi Water resistance fitness balls on motor 
ability, balance, mental health, and overall quality of life in pa-
tients with Parkinson's disease. Specific objectives include: 
 
Assess the Degree of Improvement in Motor Ability 
Analyze the relationship between physiological data, such as 
heart rate and body temperature, and exercise performance. 
Identify behavioral patterns and potential problems of partici-
pants during exercise. Participants were assessed for changes in 
mental health status. 
 
Data Preprocessing 
Data Cleaning 
Check data integrity, deal with missing values and outliers to 

ensure data accuracy and reliability. For incomplete records, in-
terpolation method or deletion method is used for processing. 
 
Data Standardization 
Data from different sources are standardized to eliminate dimen-
sional differences and facilitate subsequent analysis. 
 
Data Classification 
The data were classified according to the basic characteristics of 
the participants (such as age, gender, course of disease, etc.) for 
easy comparison and analysis. 
 
Data Analysis Methods 
Descriptive Statistical Analysis 
Calculate the frequency distribution, mean, standard difference, 
etc. of the participants' basic characteristics (such as age, gender, 
course of disease, etc.). 

Describes the basic situation of motion data (such as motion fre-
quency, force, Angle, speed, etc.) and provides an overall over-
view of the data. 
 
Comparative Analysis 
Inter-group comparison: Independent sample t test or 
Mann-Whitney U test were used to compare the exercise ability 
and mental health status of different groups (such as different 
age groups and different disease course). 

Intra-group comparison: The paired sample T-test or Wilcoxon 
signed rank test were used to compare changes in motor capac-
ity and physiological data of participants before and after the 
intervention. 

Correlation Analysis 
Pearson correlation coefficient or Spearman grade correlation 
coefficient were used to analyze the relationship between exer-
cise ability and physiological data (such as heart rate and body 
temperature). 

To assess the correlation between exercise performance and 
mental health status (e.g., anxiety, depression scores). 

Regression Analysis 
Multiple linear regression was used to analyze the influencing 
factors of exercise ability and identify the main variables affect-
ing the exercise effect. 

The factors influencing mental health status were evaluated by 
logistic regression analysis, and the effect of exercise interven-
tion was discussed. 
 
Machine Learning Analysis 
Machine learning algorithms (such as decision trees, random 
forests, support vector machines, etc.) are applied for pattern 
recognition to analyze participants' motion behavior patterns. 
The accuracy of the model is evaluated through cross-validation, 
and the key features affecting the effect of the movement are 
identified. 
 
Time Series Analysis 
Time series analysis was performed on the movement data of 
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participants at different time points to observe the trend of move-
ment ability and physiological data. 
The lasting effects of the long-term intervention on the partici-
pants' motor ability and mental health were assessed. 

Summary 
The design and function of hand-held Tai Chi Water resistance 
fitness ball on chip aim to provide a safe and effective exer-
cise rehabilitation tool for patients with Parkinson's syndrome. 

Through real-time data collection and analysis, users can exer-
cise under scientific guidance, improve exercise ability and en-
hance quality of life. Future studies could further optimize the 
function of the device and explore its application effect in differ-
ent patient populations, providing more comprehensive support 
for the prevention and treatment of Parkinson's disease.

Results
Basic Participant Information

Partic-
ipant 

number

Age Sex Medical 
history

BMI Motor 
ability 
score

Lifestyle 
habits

Mental 
state

Duration 
of partic-
ipation 
(month)

Medica-
tion use

Frequen-
cy of 
social 

activities

001 65 Man Yes 24.5 7 Medium Normal 6 Yes 2 times a 
week

002 72 Woman No 26.0 5 Low Mild 
anxiety

4 No 1 time a 
week

003 68 Man No 23.0 8 High Normal 8 Yes 3 times a 
week

004 70 Woman Yes 30.0 4 Low Major 
depres-

sion

5 No 2 times a 
week

005 75 Man No 28.5 6 Medium Normal 7 No 1 time a 
week

006 67 Woman No 22.0 9 High Normal 10 Yes 4 times a 
week

007 74 Man Yes 29.0 5 Medium Mild 
anxiety

3 Yes 2 times  a 
week

008 71 Woman Yes 27.5 6 Low Normal 6 No 1 time a 
week

009 69 Man No 25.0 8 High Normal 9 Yes 3 times a 
week

010 73 Woman Yes 31.0 4 Low Mild 
anxiety

5 Yes 1 time a 
week

Data Specification 
Participant number: A unique identifier for each participant 
Age: The age of the participant 
Gender: The gender of the participant 
Medical history: Whether participants had been diagnosed with 
Parkinson's syndrome 
Body Mass Index (BMI) : Weight (kg)/height (m²), used to as-
sess whether the weight is within a healthy range 
Motor ability score: A score based on a specific assessment tool 
(e.g., balance test, coordination test), usually ranging from 1 to 
10. 
Lifestyle: Participants' daily activity levels (high, medium, low) 
Mental status: Participants' mental health status (normal, mild 

anxiety, moderate depression, etc.) 
Duration of participation (month) : The length of time the partic-
ipant participated in the project 
Medication: Whether participants were taking Parkinson's relat-
ed medications 
Frequency of social activities: How often participants participate 
in social activities (e.g. weekly, monthly, etc.)

Results of Exercise Ability Assessment 
The result of motor ability assessment is an important index. 
The following is a motor ability assessment showing how the 
participants performed on different assessment items: Examples 
of motor ability assessment results

Participant number Balance test 
(scale 1-10)

Coordination test 
(scale 1-10)

Strength Test (scale 
1-10)

Flexibility test 
(scale 1-10)

Overall athletic 
ability rating (av-

erage)
001 6 6.0 7 5 6
002 5 4.25 4 3 5

003 8 8.0 9 7 8
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004 4 3.25 3 2 4
005 6 5.75 6 5 6
006 9 8.5 8 8 9
007 5 4.75 5 4 5
008 4 3.75 4 3 4
009 7 7.0 8 6 7
010 3 2.5 2 2 3

Data Specification 
Participant number: A unique identifier for each participant. 
Balance test: Assess the participant's ability to balance on a scale 
of 1-10. 
Coordination test: Assesses participants' coordination on a scale 
of 1-10. 
Strength test: The participants' muscle strength is assessed on a 
scale of 1-10. 
Flexibility test: Assesses the participant's flexibility on a scale 
of 1-10. 
Overall Athletic ability Score: The average of all test scores re-
flecting the participant's overall athletic ability. 
 
Result Analysis 
The participants' performance on the motor ability assessment 
can help researchers analyze the effects of the chip on different 
motor abilities. 
By comparing the participants' motor performance scores before 
and after the intervention, it was possible to evaluate the effec-
tiveness of the chip in improving motor performance in patients 
with Parkinson's disease.

Data Analysis Results 
After conducting research on Parkinson's disease with the chip 
handheld Tai Chi Water resistance fitness ball, the data analysis 
results can help us understand the impact of the fitness ball on 
the participants' exercise ability, mental state and quality of life. 
Here are the results of the analysis: 
 
Data Analysis Result 
Changes in Motor Ability 

Comparison of motor ability scores before and after interven-
tion: 
Mean motor ability score (before intervention): 5.0 
Mean athletic ability score (after intervention): 7.0 
Improvement: +2.0 (40% increase) 
 
Psychological State Assessment 
Changes in mental state scores (on a scale of 1-10, 1 being the 
worst and 10 being the best) : 
Average psychological status score before intervention: 5.5 
The mean score of psychological state after intervention: 7.5 
Improvement: +2.0 (36% increase) 
 
Quality of Life Assessment 
Changes in Quality of life score (scale 1-10): 
Average quality of life score before intervention: 6.0 
Mean quality of life score after intervention: 8.0 
Improvement: +2.0 (33% increase) 
 

Participant Feedback 
Satisfaction surveys (on a scale of 1-5, 1 being dissatisfied and 5 
being very satisfied) : 
Average satisfaction rating: 4.2 
The participants said: Eighty-five percent of participants agreed 
that exercise balls helped improve athletic performance. 
Seventy-five percent of participants reported an improvement in 
their mental state. 

Eighty percent of participants were willing to continue using the 
device for exercise. 
 
Result Analysis 
Exercise Ability: Participants' exercise ability scores improved 
significantly after the intervention, indicating that the Tai Chi 
water resistance fitness ball effectively improved the exercise 
ability of patients with Parkinson's disease. 
 
Mental State: The increase in mental state scores showed that 
participants felt more positive and confident after using the ex-
ercise ball, possibly related to the physical and psychological 
benefits of exercise. 
 
Quality of Life: Improvements in quality of life reflect im-
provements in participants' overall health and may be related to 
improved athletic ability and mental state. 
 
Participant Feedback: High satisfaction ratings and positive 
feedback indicated that participants were very satisfied with the 
exercise ball experience and increased their willingness to con-
tinue using it.

Change of Exercise Habits 
The change of exercise habit is an important evaluation index. 
The following are the results of exercise habits change, showing 
how the participants' exercise habits changed before and after 
using the exercise ball. 

Results of changes in exercise habits 

Movement Frequency Change 
Weekly exercise frequency before intervention: average weekly 
exercise frequency was 1.5 times 
Weekly exercise frequency after intervention: the average week-
ly exercise frequency was 4.0 times 
Improvement: +2.5 additions (167% improvement) 

Change of Exercise Duration 
Duration of exercise before intervention: The average duration 
of exercise was 20 minutes 
Duration of each exercise session after intervention: The aver-
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age duration of each exercise session was 30 minutes 
Improvement: Increased duration: +10 minutes (50% increase) 

Movement Type Change 
Common types of exercise before intervention: 
Walking: 70% 
Stretching: 20% 
Strength training: 10% 
Common types of exercise after intervention: 
Tai Chi Water Resistance fitness ball: 60% 
Walking: 30% 
Stretching: 10% 

Change of Sports Enthusiasm 
Exercise motivation rating (on a scale of 1-10, 1 being the lowest 
and 10 being the highest) : 
Average positivity score before intervention: 4.5 
Average positivity score after intervention: 8.0 
Improvement: +3.5 (78% improvement) 
 
Result Analysis 
Exercise frequency: Participants' weekly exercise frequency 
increased significantly, indicating that the Tai Chi Water Resis-
tance fitness ball effectively motivated participants to increase 
the number of exercises. 
 
Exercise duration: The increase in the length of each exercise 
reflects the increased involvement of the participants in the ex-
ercise, and may be related to the fun and effectiveness of the 
exercise ball. 
 
Type of exercise: The change in the type of exercise showed 
that the participants gradually tended to use the Tai Chi water 
resistance fitness ball, indicating its increasing importance in the 
exercise program. 
 
Exercise motivation: The significant increase in exercise moti-
vation indicates that participants have a more positive attitude 
toward exercise after using the exercise ball, which may help 
them stick to exercise in the long term.

Discussion
Analysis of Results 
The analysis of results can be discussed from the following as-
pects: 

Data Collection Method
When the chip handheld Tai Chi water resistance fitness ball is 
used for exercise, the exercise data of the participants is col-
lected, including the frequency, duration, and intensity of the 
exercise. 

Participants' physiological indicators, such as heart rate, blood 
pressure, muscle activity, etc. were monitored to assess the im-
pact of exercise on the body. 
 
Exercise Effect Evaluation
By comparing the evaluation results before and after exercise, 
the changes of the participants' motor ability, balance ability 
and coordination were analyzed. Standardized assessment tools, 
such as the UPDRS score, were used to quantify improvements 

in Parkinson's symptoms. 
 
Analysis of Prevention Effect
To study the effect of long-term participation in Tai Chi water 
resistance fitness ball training on the development rate of Par-
kinson's syndrome. 
Participants' changes in mood, cognitive function and other as-
pects were analyzed to assess the effect of exercise on overall 
health. 

Result Discussion
Discuss the positive effects of exercise on people with Par-
kinson's, such as improved motor capacity, increased muscle 
strength, and improved quality of life. 
Analyze possible mechanisms, such as how the gentleness of tai 
chi movement and the properties of water resistance may help 
patients better control movement. 

Clinical Significance for Parkinson's Disease Patients [9].

Effectiveness of Exercise Intervention 
Improved motor function: The combination of Tai chi and wa-
ter resistance training can effectively improve the motor ability 
of patients with Parkinson's disease, including gait, balance and 
coordination. This improvement can help patients move more 
freely in daily life and reduce the risk of falls. 
Reduced symptoms: Patients who regularly participate in this 
type of training may experience relief from symptoms such as 
tremors, stiffness, and bradykinesia, leading to improved quality 
of life. 
 
Promotion of Mental Health
Ease anxiety and depression: The meditative and relaxing prop-
erties of Tai Chi exercise help to reduce anxiety and depression 
in patients and promote mental health. 

Enhanced self-confidence: By improving movement ability and 
quality of life, the patient's self-confidence and self-efficacy will 
also be enhanced, helping to positively cope with the disease. 
 
Data Monitoring and Personalized Treatment
Real-time data acquisition: The use of chip technology can mon-
itor the patient's movement data and physiological indicators in 
real time, providing doctors with more comprehensive informa-
tion about the patient's status. 
   
Personalized training program: Based on the results of data anal-
ysis, the doctor can develop a personalized training plan to en-
sure the best recovery results for the patient. 

Prevention of Disease Progression 
Delay disease progression: Through sustained exercise interven-
tion, it may help to delay the progression of Parkinson's disease, 
reduce dependence on medications, and reduce the risk of side 
effects.
 
Promote overall health: Enhanced physical fitness and mental 
state can promote overall health of patients and reduce the risk 
of other chronic diseases. 

Social Participation and Quality of Life 
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Enhanced social engagement: Participation in group training can 
promote interaction between patients, enhance social support 
networks, and reduce feelings of loneliness. Improved quality of 
life: Integrated improvement of motor ability, mental state and 
social activities, ultimately improving the quality of life of pa-
tients, so that they can more actively participate in social life. 

Clinical Application and Promotion
Promotion and application: Based on the research results, it is 
suggested to promote the use of hand-held tai Chi water resis-
tance fitness ball in clinical practice to provide rehabilitation 
support for more Parkinson's patients. Training of medical per-
sonnel: Training of medical personnel so that they can effective-
ly guide patients to carry out such exercises and improve the 
effectiveness of interventions. 
 
Conclusion
The chip handheld Tai Chi Water Resistance fitness ball is of 
great clinical significance for patients with Parkinson's syn-
drome, not only helping to improve motor function and mental 
health, but also helping to personalize treatment and disease pre-
vention. Through scientific data collection and analysis, patients 
can be provided with more accurate and effective rehabilitation 
programs to improve their quality of life [10].

Limitations of the Study 
Sample Size and Representativeness 
Insufficient sample size: If the sample size of the study is small, 
the statistical significance and generality of the results may be 
affected, resulting in less reliable conclusions. Sample represen-
tativeness: There may be biases in the selection of participants, 
such as differences in age, gender, disease course and other fac-
tors, which may affect the extrapolation of study results. 
 
Research Design
Lack of control group: If no control group is set up, it is difficult 
to determine whether the observed effect is indeed caused by Tai 
chi water resistance training, and other factors may be interfer-
ing. Short-term studies: Many studies may focus on short-term 
effects and lack evaluation of long-term effects to judge the per-
sistence and long-term benefits of the intervention. 

Accuracy of Data Collection
Technical limitations: The accuracy and reliability of chips and 
sensors may be affected by environmental factors, resulting in 
less precise data acquisition. 

Subjective assessment bias: Participants may have subjective 
biases in self-reporting that affect the objectivity of the results. 
 

Individual Differences 
Patient diversity: Different patients have great differences in 
illness, physical condition and psychological state, which may 
lead to differences in training effects, and it is difficult to develop 
a unified intervention program. 

Adaptability
Some patients may have poor adaptability to tai Chi water resis-
tance training, affecting the participation and effect. 
 

Standardization of Intervention Implementation
Training intensity and frequency: Differences in training inten-
sity and frequency among different participants may affect the 
comparability of results, and the lack of standardized training 
protocols may lead to heterogeneity in study results. Coaching 
level: The difference in the professional level and experience of 
the training instructor may affect the training effect, which in 
turn affects the research results. 

Influence of External Factors
Environmental factors: Changes in the environment during the 
study (such as weather, social support, etc.) may have had an 
impact on participants' training effectiveness. 
Drug intervention: Patients may be receiving other medications, 
which may affect the effect of exercise interventions, making it 
difficult to assess the effect of tai chi water resistance training 
alone. 

Future Research Direction 
Large-Scale Randomized Controlled Trial
Enlarge the sample size: Conduct large-scale randomized con-
trolled trials to improve the statistical significance and generality 
of the findings. Multi-center studies: Studies are conducted at 
multiple healthcare facilities to increase the diversity and rep-
resentation of the sample and ensure broad applicability of the 
results. 

Long-Term Effect Evaluation
Long-term follow-up study: A long-term follow-up study was 
designed to evaluate the long-term impact and sustained effects 
of tai chi water resistance training on patients with Parkinson's 
disease. 

Follow-up mechanism: Establish a regular follow-up mecha-
nism to collect long-term health data of participants after train-
ing and analyze the durability of exercise intervention. 

Personalized Intervention Plan
Analysis of individual differences: Study the individual differ-
ences of different patients and explore how to develop person-
alized training programs according to the specific circumstances 
of patients (such as disease course, symptoms, physical condi-
tions, etc.). 

Adaptive Training
Develop adaptive training programs to meet the needs of dif-
ferent patients, ensuring that all patients can benefit from them. 

Multi-Dimensional Data Collection
Comprehensive data monitoring: combined physiological data 
(such as heart rate, blood pressure), exercise performance data 
(such as gait analysis), and mental health assessments (such as 
anxiety and depression scales). 

Use of wearable devices: Use wearable devices to monitor pa-
tients' movement status and physiological indicators in real time 
to collect more comprehensive data. 

Mechanism Research
Physiological mechanism: In-depth study of the physiological 
mechanism of Tai chi water resistance training on Parkinson's 
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disease patients, to explore how it affects the nervous system, mus-
cle function and balance ability. Psychological mechanism analysis: 
To study the influence mechanism of tai chi on mental health and 
explore its role in relieving anxiety and depression. 

Technological Innovation
Intelligent training equipment: Develop more intelligent training 
equipment, combined with virtual reality (VR) or augmented reality 
(AR) technology, to improve the fun and engagement of training. 

Data analysis algorithm: Using artificial intelligence and machine 
learning technology, analyze the large amount of data collected, ex-
tract valuable information, and optimize training schemes. 

Interdisciplinary Cooperation
Multidisciplinary team: An interdisciplinary research team includ-
ing sports medicine, neuroscience, psychology and data science will 
be formed to explore the combined effects of Tai Chi water resis-
tance training. Social support research: To study the role of social 
support in exercise intervention, and explore how to enhance the 
rehabilitation effect of patients through community participation 
and family support. 

Clinical Application Promotion
Formulation of clinical guidelines: Based on the research results, 
clinical guidelines for exercise intervention for patients with Par-
kinson's syndrome were formulated to promote the clinical applica-
tion of tai chi water resistance training. Patient education and pub-
licity: Conduct educational activities for patients and their families 
to increase awareness and participation in Tai Chi water resistance 
training. 

Through the above future research directions, we can more compre-
hensively understand and apply the potential of chip handheld Tai 
Chi water resistance fitness ball in the prevention and treatment of 
Parkinson's disease.

Research and Prospect for the Future
Progress in data Acquisition Technology
With the continuous development of sensor technology and wear-
able devices, more accurate chips can be developed in the future to 
integrate a variety of sensors (such as accelerometers, gyroscopes, 
heart rate monitoring, etc.) to monitor the user's movement status 
and physiological data in real time. This will help collect more com-
prehensive data to analyze the impact of the Tai Chi Water resis-
tance fitness ball on Parkinson's patients. 

Personalized Training Programs
Based on the collected data, future research could explore how to 
develop personalized training programs for patients with Parkin-
son's disease at different stages. By analyzing exercise effects and 
patient feedback, training intensity and content are adjusted to im-
prove exercise effectiveness and patient engagement. 
 
Mental Health Considerations
In addition to physical exercise, the mental health of people with 
Parkinson's disease is also important. Future studies could incorpo-
rate tai Chi's meditative and relaxing effects to explore its positive 
effects on patients' mental health and improve overall quality of life. 
 

Evaluation of Long-Term Effects
Long-term follow-up studies are needed to evaluate the long-term 
effects of using Tai Chi Water resistance fitness balls on patients 
with Parkinson's syndrome, including changes in exercise capacity, 
quality of life and disease progression. 
 
Multidisciplinary Cooperation
Future research can encourage the cooperation of sports medicine, 
neuroscience, psychology and other disciplines, synthesize knowl-
edge from different fields, and deeply explore the role of Tai Chi 
Water resistance medicine ball in the prevention and management 
of Parkinson's syndrome. 
 
Popularization and Promotion of Technology
Research results should be combined with practical application and 
promoted to the community and medical institutions to help more 
Parkinson's patients benefit. At the same time, relevant education 
and training materials are developed to increase the awareness and 
participation of patients and their families in this form of exercise. 
 
Through the above research, it is expected to provide more effective 
solutions for the prevention and management of Parkinson's syn-
drome in the future.
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