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Abstract

Aim: Tai Chi is a traditional Chinese martial art characterized by maintaining postures and performing slow, fluid
movements. This exercise involves actions like extending the knees and hips, shifting weight, flexing, rotating the
trunk, and coordinating arm movements. All of this improves balance, motor coordination, and also mental
stability. In this review, we explore the relationship between practicing Tai Chi and the improvement of physical
abilities in individuals with Parkinson's Disease. We will also compare Tai Chi to other alternative methods for
improving physical abilities.

Methods: The research methodology included an in-depth review of scientific articles available through databases
such as PubMed and Google Scholar. The team analyzed content from 1996 to 2024, placing special emphasis on
the latest developments. Older scientific texts were also included to provide historical context. Through careful
organization and validation, 32 of the most reliable publications were selected as the primary foundation for the
study.

Results: The scientific studies reviewed in this work have demonstrated that individuals with Parkinson's disease
who engage in Tai Chi exhibit significantly enhanced mobility, coupled with improved physical and psychological
well-being.

Conclusion:

These findings suggest that Tai Chi not only contributes to the physical rehabilitation of Parkinson’s patients by
enhancing their motor functions but also positively impacts their mental health, offering a holistic approach to
managing the disease. It implies that complementary therapies can be integrated into a comprehensive strategy for
managing the disease. Although conventional treatments continue to serve as the primary approach to managing
Parkinson's Disease, integrating non-traditional methods like Tai Chi can offer substantial benefits when used
concurrently. These complementary therapies can play a crucial role in mitigating disease progression and
alleviating its symptoms. Furthermore, they contribute significantly to the patient's psychological well-being,
which is essential in the comprehensive management of this serious, incurable condition. The holistic benefits of
Tai Chi, including its positive effects on mental health, underscore its value as a supportive intervention in the
broader treatment strategy for Parkinson’s Disease.
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1. Introduction

Parkinson's disease (PD) is a neurodegenerative condition primarily impacting the neurons responsible
for producing dopamine in the brain. It ranks as the second most prevalent neurodegenerative disorder in adults,
following Alzheimer's disease. Approximately 10 million people globally are estimated to be affected by
Parkinson's disease (PD), and this number is projected to be doubled by 2030. The presentation of PD encompasses
a range of both motor and non-motor symptoms. The primary motor symptoms that are most recognizable include
resting tremor, bradykinesia, rigidity, and postural instability [1].

Pharmacological treatment remains the cornerstone of contemporary clinical management of Parkinson's disease
(PD). However, even with optimal medication regimens, patients often continue to experience significant issues
such as loss of independence, gait disturbances, and frequent falls. These challenges contribute to a diminished
quality of life and an elevated risk of mortality [2].

Tai Chi, a physical practice with roots in ancient China, is deeply connected to the principles of Yin and Yang.
Widely practiced in Chinese culture, it has gained popularity in Western societies, particularly among older adults.
Tai Chi encompasses slow, fluid movements that emphasize strength, balance, postural alignment, mental focus,



relaxation, and breath control. Due to these characteristics, it is often regarded as a low-to-moderate intensity
exercise, making it well-suited for the general population, especially for middle-aged and older individuals. Tai
Chi offers numerous health benefits, including improved fitness, enhanced lower extremity muscle strength, better
balance, fall prevention, increased cardiorespiratory function, mental clarity, and greater flexibility [3].

2. Parkinson’s Disease: Pathophysiology and Challenges

In recent decades, our understanding of the neuropathology and characteristics of Parkinson's disease has
significantly improved. This debilitating condition manifests with symptoms such as motor disturbances, impaired
balance and coordination, memory difficulties, speech impairment, and a lack of impulse control. A defining
feature of PD is the significant loss of dopaminergic (DA) neurons in the substantia nigra (SN), resulting in
dysfunction of the nigra-striatal motor pathway. The primary pathological hallmark of the disease is the presence
of Lewy bodies—cytoplasmic inclusions within nerve cells, also observed in other neurodegenerative disorders.
Autopsies of PD patients have shown that Lewy bodies are predominantly located in areas where neuronal loss
occurs [4].

Current treatment for Parkinson's disease primarily focuses on medication as a symptomatic therapy aimed at
modulating neurotransmitters. Dopamine replacement therapy, with levodopa as the gold standard, has been well-
established in managing the symptoms of PD. However, treatment options for managing motor fluctuations in
Parkinson's disease are evolving, with new agents and advancements in device and formulation technology being
developed as symptomatic therapies. Although disease-modifying therapy is not yet available in clinical practice,
ongoing research and a deeper understanding of the pathophysiology of PD offer hope that such therapies may
become feasible in the near future [5].

There is consistent evidence demonstrating the benefits of physical therapy on both motor and non-motor
symptoms in patients with Parkinson's disease. This has led the scientific community to propose physical activity
as a potential disease-modifying therapy for PD, with neurotrophic factors (NFs) being suggested as key mediators
in promoting neuroplasticity [6].

3. Tai Chi in Parkinson’s Disease

Tai Chi (taiji quan), is a traditional Chinese martial art practice that has been practiced to mind physical and mental
well-being for centuries. It has become one of the exercises that is recommended by the National Parkinson
Foundation of the United States because of its beneficial effects on clinical symptoms of PD.

Tai Chi involves series of slow, rhythmic movements performed in a fluid, continuous manner, with body weight
transitioning from one leg to the other. This practice challenges the balance control system by requiring it to adjust
and maintain stability as the base of support changes. Consequently, this helps improve balance and reduce falls
in individuals with Parkinson's disease [16].

Extended Tai Chi practice has been found to enhance motor function in Parkinson's disease, notably improving
gait and balance. These benefits are thought to arise from several mechanisms, including better brain network
connectivity, reduced inflammation, and improved metabolism of amino acids, energy, and neurotransmitters.
Additionally, Tai Chi may help to lower the susceptibility to dopaminergic neuron degeneration [8].

It has been proven to be a safe and feasible intervention for patients with Parkinson's disease. Participants often
find the practice enjoyable and suitable for their condition, many of them expressed a desire to continue and
recommending it to others even after the study ends. Structured Tai Chi programs consistently show improvements
in balance and a reduction in fall risk [18]. Among the 14 systematic reviews which were included: 13 were rated
critically low quality and 1 was rated low quality by A Measurement Tool to Assess Systematic Reviews 2
(AMSTAR 2), Tai Chi demonstrated positive effects on balance and fall prevention for both older adults and
individuals with Parkinson's disease. The evidence for its impact on fall rates was categorized as “moderate” to
“high” for older adults, while it was considered “low” for those with Parkinson’s disease [10].

Notably, the largest randomized controlled trial of Tai Chi demonstrates effects on motor symptoms comparable
to those of a vigorous resistance training program, making Tai Chi a reasonable recommendation as part of a
Parkinson's disease exercise regimen. Although few studies have specifically examined Tai Chi's impact on non-
motor symptoms, preliminary results suggest potential benefits for quality of life, warranting further investigation
in dedicated clinical trials [18].

The potential mechanisms underlying the benefits of regular Tai Chi practice for adults with Parkinson's disease
may include improved brain network function, reduced inflammation, better metabolic health, and decreased
susceptibility to dopaminergic degeneration [11].

In the study in China which investigated efficacy of Tai Chi on lower limb function of Parkinson’s disease patients
, using 24 weeks as a threshold, it was found that Tai Chi improves motor function in patients with Parkinson's
disease, regardless of whether the intervention period is shorter or longer than 24 weeks [1].



4, Tai chi Routine

Since the 1950s, with support from the Chinese State Physical Culture and Sports Commission, additional
modifications have been made, including variations in the number of movements (24-form, 42-form, 48-form, 88-
form). Among these, the 24-form is the most commonly used in public programs and health promotion efforts.
Further developments have simplified the 24-form routine into 8-form and 16-form versions [3].

Names of the 24 Movements in Sequence
. Commencing Form

. Parting the Horse's Mane

. White Crane Spreads its Wings

. Brush Knee

. Playing the Lute

. Repulsing the Monkey

. Grasping the Bird's Tail on the Right

. Grasping the Bird's Tail on the Left

. Single Whip

10. Cloud Hands

11. Single Whip

12. High Pat on the Horse

13. Kick Out with the Right Heel

14. Double Punch

15. Turn, Kick Out with the Left Heel

16. Serpent in the Grass on the Right, Golden Cockerel Stands on its Left Leg
17. Serpent in the Grass on the Left, Golden Cockerel Stands on its Right Leg
18. Maiden Working the Shuttles

19. Needle at the Bottom of the Sea

20. Flash Arms like a Fan

21. Turn, Deflect, Parry and Punch

22. Apparent Closing and Push

23. Cross Hands

24. Closing Form [16],[30].

OCoO~NOoO U~ WN -

Tai Chi is precisely defined by a series of specific movements, each carrying a distinct meaning and accompanied
by detailed execution guidelines [14]. Tai Chi, known for its series of smooth, low-impact, and synchronized
movements, is well-suited for older adults as it places minimal stress on the joints and cardiovascular system.
Practicing Tai Chi Chuan (TCC) was effective in enhancing balance control and flexibility in older adults, which
could contribute to fall prevention [12]. In the article written by Theresa H. M. Kim (2016) posed the question of
why Tai Chi is more effective in maintaining mental and physical fitness than activities like dancing or other
sports. Research and task analysis of the mental processes involved in Tai Chi indicate that its practice enhances
mental-attentional vigilance (mental alertness) in practitioners, rather than just general cognitive improvement,
and this heightened vigilance may continue for some time between regular Tai Chi sessions [15].

However, a full routine of traditional Tai Chi exercises can be challenging for beginners. In study of Chen P.-J.
(2020) they checked whether augmented reality-assisted training using specific Tai Chi movements, customized
to match the practitioner’s skill level (selected Tai Chi, or sTC), is as effective as practicing the entire traditional
Tai Chi sequence (complete traditional Tai Chi, or tTC). Augmented reality-assisted training using selected Tai
Chi movements, tailored to the practitioner’s abilities through objective measurements, improved balance control
and lower limb muscle strength as effectively as the full traditional Tai Chi sequence. [13]. For this reason, even
elderly and ill individuals with limited mobility can practice Tai Chi without significant difficulties.

5. Tai Chi vs. Other Therapies

5.1 Comparison with Conventional Physical Therapy:
Exercise and physiotherapy are frequently recommended for managing Parkinson’s Disease, and there is some
evidence supporting their effectiveness [25], [26].



In Khuzema and colleagues study (2020) [29], three groups of individuals with Parkinson’s Disease were created:
one group practiced Tai Chi, another group practiced yoga, and the third group engaged in conventional balance
exercises. The eight-week home-based programs of Tai Chi, Yoga, or Conventional balance exercises (40 sessions
each) revealed no significant differences in balance and functional mobility among the three groups. Nonetheless,
all groups demonstrated statistically significant improvements in balance and functional mobility after the eight
weeks.

In another study written by Li, Quanhao, et al. (2020) it was proven that exercise and dance aid Parkinson’s Disease
(PD) patients in improving both motor and non-motor symptoms. Treadmill training may be more suitable for
younger, fitter individuals than for elderly PD patients. Combining Tai Chi with appropriate medication has been
shown to enhance motor function and mobility. However, routine exercise alone does not alter the fundamental
symptoms of PD. The study demonstrated that while routine exercise does not improve stability, Tai Chi is
effective in enhancing motor activity in PD patients [28].

The Gadly and colleagues (2021) study's findings indicate that Tai Chi and Yoga are both well-accepted and
appealing options for home-based exercise programs. Given that any physical activity is beneficial for individuals
with Parkinson’s Disease, Tai Chi, Yoga, or conventional balance exercises can all serve as effective therapeutic
interventions to enhance balance and mobility. However, additional research is needed to explore the mind-body
benefits of Tai Chi and Yoga, whether as combined physical activities or as standalone therapies, across different
stages of Parkinson’s Disease [29].

5.2 Comparison with Other alternative Therapy:
Acupuncture

Acupuncture is an ancient Chinese practice where thin needles are inserted at specific points on the skin to balance
the body’s energy flow (qgi). This technique is based on the belief that meridians connecting different organ systems
can be stimulated to treat ailments caused by disruptions along these pathways [17]. Early trials for Parkinson's
Disease (PD) indicated that acupuncture might be safe and effective for managing motor [18] and non-motor
symptoms [19], leading to further research through randomized controlled trials. Yeo and colleagues [20]
conducted a small, randomized, sham-controlled trial involving twelve Parkinson’s Disease (PD) patients and
healthy controls. The study focused on the GB34 acupoint, believed to address lower extremity issues such as pain
and weakness, as well as muscles and the gallbladder. Larger sham-controlled studies have found it difficult to
demonstrate significant improvement in the acupuncture group compared to controls, indicating that the observed
benefits may not be directly attributable to the acupuncture intervention itself [9].

Qi Gong

Like Tai Chi, Qi Gong is a traditional Chinese practice that integrates movement, posture, breathing, and
meditation to improve the flow of gi. Although it is less prevalent in Western culture, Qi Gong has been practiced
in China for nearly 5000 years and predates Tai Chi. Although there are few studies on its effects on Parkinson's
Disease (PD), recent randomized clinical trials suggest a growing interest in exploring its potential benefits [9].
After participating in a focused Qi Gong intervention, patients often showed notable improvements in motor and
non-motor symptoms compared to baseline. However, these effects were less consistent versus control groups,
likely due to variations in control conditions and outcome measures. Qi Gong seems to enhance balance and reduce
falls, similar to Tai Chi, but more research is needed. Small studies suggest modest benefits for sleep, indicating a
need for further exploration of Qi Gong’s effects on other non-motor symptoms of Parkinson’s Disease [21].

Yoga

Yoga, an ancient Indian practice that has evolved into a popular form of exercise and relaxation, integrates
movements with breathing and meditation to strengthen the mind-body connection. It may address motor
symptoms of Parkinson’s Disease (PD) similarly to conventional exercise, while also targeting non-motor
symptoms. Although randomized trials often include meditation as part of the practice, the effects of meditation
alone have not been independently examined [9]. Studies indicate that yoga is likely as effective as other exercise
routines for improving motor symptoms of Parkinson’s Disease (PD), but not necessarily better for non-motor
symptoms [22]. More research is needed to assess the impact of yoga, particularly its meditation component, on
mood, behavior, and sleep [23]. There is limited data on meditation alone, suggesting a need for further
investigation. Nonetheless, qualitative feedback shows that patients find yoga programs feasible, enjoyable, and
beneficial, making it a reasonable addition to PD exercise routines [9].

Cannabis
Cannabis, a plant from the Cannabaceae family, has garnered significant attention in recent years, driven by
evolving legal frameworks and emerging reports of its therapeutic potential. The most well-known species,
Cannabis sativa, contains over eighty biologically active compounds, including cannabinoids like THC



(tetrahydrocannabinol) and CBD (cannabidiol), which have been studied for their effects on various health
conditions [24]. Although many Parkinson's Disease (PD) patients use cannabis during their illness, there is a lack
of large, randomized, placebo-controlled trials. Available data shows mixed results, likely due to varied
administration methods and non-standardized products. Cannabis also has a higher side effect profile compared to
other treatments, though some side effects may be reduced by ingestion rather than inhalation. Patients should be
informed of potential adverse effects, especially as access to cannabis becomes more widespread [12].

Among the interventions reviewed, Tai Chi and Qi Gong consistently show positive effects on gait and balance.
Overall, physical interventions like Tai Chi, Qi Gong, and yoga appear to be as effective as other exercise programs
for improving motor symptoms of Parkinson’s Disease (PD), but they do not generally surpass them. Non-motor
symptoms are often secondary outcomes and may not show significant differences compared to controls due to
limited study power. While many of these interventions lead to improvements in patient-reported quality of life,
these changes are typically not significantly different from those observed in control groups.

Like earlier reviews of complementary therapies for Parkinson’s Disease (PD), the current literature does not
advocate replacing traditional, evidence-based treatments with these complementary approaches. Instead, it
suggests that complementary therapies can be part of a comprehensive disease management strategy. This
reinforces the notion that any form of exercise can offer short-term benefits for both motor and non-motor
symptoms. Larger studies with well-designed control groups and proper blinding are needed to further clarify and
advance this discussion.

6. Challenges and limitations research

However, there are several notable limitations in studies like this. First, significant differences among
participants, such as variations in age and gender, may introduce biases that affect the reliability of the findings.
These demographic variations could influence how individuals respond to Tai Chi Chuan (TCC), potentially
skewing the results. A small number of participants may also adversely affect the study's results [31].

Second, there were inconsistencies in the intervention protocols between the experimental and control groups [29],
[31]. Differences in the length, frequency, and type of TCC interventions, as well as variations in the methods used
in the control group, could impact the stability and comparability of the results. Such variability makes it
challenging to draw definitive conclusions about the overall efficacy of TCC.

Third, the studies that primarily evaluated the benefits of TCC concerning balance control and flexibility, without
exploring other potential advantages. It is crucial to investigate additional benefits that TCC might offer older
adults, such as improvements in cognitive function, overall well-being, and other physical capabilities [12].

Furthermore, the limited number of included studies and relatively small sample sizes reduce the generalizability
of the findings [32]. To obtain more reliable and stable results, future research should involve a greater number of
high-quality studies, particularly prospective randomized controlled trials. These studies should use uniform
intervention protocols, including consistent length and frequency of the TCC interventions, and standardized
methods in control groups, to enhance the robustness and validity of the conclusions. [12].

The other limitations of the study were that all participants agreed voluntarily and the results of the study might
suffer from the placebo effect [27].

The generalizability of the results may be limited, as Tai Chi is widely practiced in China but less common in other
populations, which can pose implementation challenges. Additionally, the study did not assess the effects of
exercise on other Parkinson’s Disease parameters such as muscle rigidity and depression. The exercise duration
was relatively brief, and a randomized clinical trial with a longer exercise period is needed for more comprehensive
evaluation [21].

7. Conclusions
Tai Chi presents itself as a viable complementary therapy for managing Parkinson's Disease (PD),

offering benefits that extend beyond traditional pharmacological treatments. It is particularly effective in
improving motor functions such as balance and gait, which are critical for reducing fall risk and enhancing the



overall quality of life in PD patients. The slow, rhythmic movements of Tai Chi, coupled with its emphasis on
mental focus and relaxation, make it well-suited for older adults, including those with PD.

However, despite its potential, the research on Tai Chi’s effectiveness in PD management is still in its early stages.
The studies conducted so far are often limited by small sample sizes, short intervention periods, and varying
methodologies, which restrict the generalizability of the findings. Additionally, while Tai Chi has shown promise
in addressing motor symptoms, its impact on non-motor symptoms such as cognitive function, mood, and overall
well-being remains underexplored.

Future research should aim to address these limitations by conducting larger, more rigorous randomized controlled
trials with standardized intervention protocols. These studies should also investigate the long-term effects of Tai
Chi and explore its potential in improving non-motor symptoms. Despite the current challenges, the existing
evidence suggests that Tai Chi is a safe, enjoyable, and potentially effective component of a comprehensive
management plan for Parkinson's Disease, offering hope for improved quality of life in affected individuals.
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