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ABSTRACT
Aims: Motor symptoms of Parkinson's disease (PD) adversely impact patients' quality of life. Exercise and physical therapy are 
important in reducing disability and increasing the quality of life in patients. Data on which type of exercise is more effective 
in the management of the disease is controversial. We aimed to examine the effect of Tai Chi exercises on motor functions in 
patients with PD and compare them with classical stretching-strengthening exercises. 
Methods: This study comprised 51 participants with PD. The patients were divided into 3 groups as the Tai Chi group, the 
strengthening-stretching exercises group, and the control group. The first 2 groups exercised for 50 minutes 3 days a week for 12 
weeks. Berg Balance Scale (BBS), The Timed Up and Go test, The freezing of Gait Questionnaire and the 10-meters walk test (10 
MWT) were applied to 3 groups at the beginning and end of the study. 
Results: The mean BBS scores of the Tai Chi group were higher than those of the control group. The mean timed up and go test 
and 10 MWT scores of the Tai Chi group were lower than those of the control group.
Conclusion: Tai Chi exercises can be an adjunctive treatment method for improving motor functions in patients with PD, as 
they are easy to apply, have high patient compliance and do not show serious side effects.
Keywords: Parkinson’s disease, exercise, Tai Chi, quality of life

INTRODUCTION
Parkinson's disease (PD) is a neurodegenerative disorder 
marked by dopaminergic cell loss in the substantia nigra, 
disrupting cortico-striatal networks. These networks are 
essential for the regulation of cognitive functions and 
movement. The disease's prevalence increases with age, with a 
mean age of onset of 50–60 years. PD is distinguished by both 
motor and non-motor symptoms.1

The quality of life is significantly impacted by both sorts of 
illnesses. Nevertheless, the motor symptoms resulting from 
physical handicaps significantly impaire the patient's capacity 
to carry out their daily life tasks. As the condition advances, 
patients have a decline in postural stability and encounter 
balance difficulties. For this reason, especially in elderly 
patients, frequent falls and associated complications reduce 
patients’ quality of life and life expectancy and increase health 
expenditures.2 

Over time, non-medical therapies have been used to delay 
the course of PD, control symptoms, and lessen impairment. 

Previous studies investigating the relationship between PD 
and exercise have shown that exercises that include physical 
therapy methods such as strength training, aerobic training, 
Tai Chi or dance therapy delays the onset of symptoms and 
slows the disease progression.3,4 Recent evidence indicates 
that exercise or physical therapy can effectively alleviate 
both motor and non-motor symptoms, thereby enhancing 
the quality of life for patients with PD.3,5 In a review 
investigating various types of exercise, it was reported that 
exercises such as walking training, balance training, virtual 
reality interventions, Tai Chi and dance all create short-term 
beneficial effects, and their beneficial effects can continue in 
the long term.6 Therefore, a safe and well-tolerated exercise 
program is a promising complementary therapy for preventing 
the development and delaying the progression of PD.

Although the neurobiological mechanisms underlying the 
impact of physical exercise on PD remain inconclusive, many 
hypotheses have been proposed. The prevailing consensus 
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is that exercise prevents mitochondrial dysfunction and 
oxidative stress.7-9 Exercise has been shown to be beneficial in 
PD by improving muscle flexibility and balance and positively 
influencing the patient’s emotional state.10 In addition, 
positron emission tomography showed increased blood flow 
in the basal ganglia and heightened activity in the cerebellum 
and motor regions of the brain during dance exercises.11 

Classic stretching-strengthening exercises have been 
recommended and applied by physiotherapists to Parkinson's 
patients for years. It is stated that it increases the quality 
of life of patients and reduces the life difficulties caused 
by immobility.12 In addition to classical physical therapy 
methods, Tai Chi is a mind-body exercise that combines 
breath control with continuous, curved, and spiraling body 
motions. Tai Chi exercises reduce stress and anxiety in adults, 
as well as improve aerobic capacity, muscle strength, balance 
and motor control.13-17 

There is no clear answer as to which type of exercise may be 
more effective in improving motor functions in PD patients. 
In our study, we aimed to examine the effect of Tai Chi 
exercises on motor function in early Parkinson’s patients and 
compare the efficacy of typical stretching–strengthening and 
Tai Chi exercises.

METHODS
Ethics
Sakarya University Faculty of Medicine Non-interventional 
Ethics Committee approved the study (Date: 27.11.2023, 
Decision No: 376).  Throughout the study of the investigation, 
the researchers strictly followed the principles delineated in 
the Declaration of Helsinki.

Patients
This study was structured as a randomized controlled trial 
(RCT) encompassing 51 patients aged 50 to 80 diagnosed with 
idiopathic PD and monitored at the neurology outpatient 
clinic. The sample size was determined by calculating that 51 
people needed to be contacted, with a 90% confidence level and 
an alpha level of.05.18 Patients with Hoehn and Yahr stages 1-3 
were included in the study. This staging system was developed 
in 1967 to easily define the severity of the disease for both the 
patient and clinician and to evaluate its progression.  Stages 1 
and 2 are classified as ‘mild,’ stage 3 as ‘moderate,’ and stages 
4 and 5 as ‘severe’.19

In order to guarantee that patients' characteristics were 
balanced, they were randomly assigned to one of three 
categories through computer-assisted block randomization.

Group 1 (n=18): Patients performing Tai Chi exercises,

Group 2 (n=17): Patients performing strengthening and 
stretching exercises,

Group 3 (n=16): Control group (no home exercises).

Randomization was conducted by a research assistant who 
was blinded to the study, ensuring unbiased group allocation.

Intervention
Patients in Groups 1 and 2 followed a prescribed home 
exercise program supervised by a physical therapist. Over 
12 weeks, these patients performed their respective activities 
for 50 minutes three days a week. Group 1 engaged in Tai 
Chi exercises, while group 2 performed strengthening and 
stretching exercises. Both groups were monitored weekly via 
phone calls to ensure adherence. Patients in the control group 
(group 3) did not participate in any exercise program but were 
reassessed after 12 weeks.

Data Collection
Demographic information and medical records were obtained 
from the hospital’s automation system by the attending 
physician. Motor assessments were conducted at the beginning 
and end of the study by a physical therapist.

Inclusion Criteria
Aged between 50 and 80 years,

Diagnosed with idiopathic PD,

Hoehn and Yahr stages 1-3,

Receiving ongoing medical treatment for PD without any 
changes in the last three months,

No physical therapy or exercise programs in the past three 
months,

Able to participate in a supervised 12-week Tai Chi or standard 
home exercise program.

Exclusion Criteria
Secondary parkinsonism,

Neurological or orthopedic conditions that could impair 
participation in the exercise program,

Advanced heart disease (aortic stenosis, atrial fibrillation, or 
pacemaker) or lung disease,

Visual or auditory impairments that could affect participation 
in the exercise program.

Clinical Evaluation
The participants' balance scores were obtained using the Berg 
Balance Scale (BBS). The BBS is a test that consists of 14 items 
and measures the dynamic balance of patients. Items are 
scored between 0 and 4 (0 represents the poorest performance 
and 4 signifies optimal performance). The maximum score 
that can be obtained is 56, with higher scores indicating better 
balance.20

The functional mobility of participants in the randomized 
groups was assessed using the Timed Up and Go test (TUGT). 
The patients were instructed to rise from their chairs, walk 
three meters, then return to their seats. The duration was 
measured in seconds.21 The patient is at a low risk of collapsing 
and is able to walk independently if the time interval is 10 
seconds or less. If the duration exceeds 30 seconds, it suggests 
that there is a high risk of collapsing and an occasional need 
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for assistance. This is due to the fact that results exceeding 
11.5 seconds have been associated with a high fall risk in 
Parkinson's patients.22

The freezing of gait questionnaire (FOG-Q) consists of 6 
items and was used to evaluate freezing episodes and severity. 
A score between 0 and 4 is given for each item. Of these 6 
items, 4 assess freezing in general and 2 assess freezing during 
walking. High scores indicate severe freezing-of-gait attacks.23

The 10-metre walk test (10 MWT) was used to evaluate 
the patients’ walking abilities. This test is easy to apply in 
Parkinson’s patients and measures changes in walking speed. 
First, the patient’s normal walking speed is recorded in m/s. 
The initial 2 meters of walking are considered the acceleration 
phase and the last 2 meters the deceleration phase, with 
measurements being made on a 14 meter-long track.24 All 
assessments were conducted twice for each participant across 
the three randomized groups: at baseline (prior to starting the 
intervention) and after the 12-week exercise program. These 
standardized measures ensured consistency and allowed 
for the evaluation of intervention effects between the Tai 
Chi group, the strengthening and stretching group, and the 
control group.

Statistical Analysis
IBM SPSS Statistics 27 was employed to conduct the statistical 
analysis. The Shao method was employed to analyze the 
data's normality distribution.25 The data were regularly 
distributed, with skewness and kurtosis values ranging from 
-1.5 to +1.5.  Parametric tests were used because the data were 
normally distributed. Since there were 3 groups in total, the 
differences between the pre- and post-exercise groups were 
evaluated using one-way analysis of variance (ANOVA) test. 
For comparison of pre- and post-treatment means, repeated 
measures ANOVA was used. Therefore, the differences 
between the groups before and after the exercises could be 
evaluated using a ANOVA test. Homogeneity between groups 
was assessed using Levene’s test, which resulted in an α>0.05, 
indicating a homogeneous distribution. Next, the direction of 
the difference between the paired groups in the BBS, FOG-Q, 
TUGT and 10 MWT was examined using the Tukey post-hoc 
test. The Pearson Chi-square significance test was used to 
determine the relationship between the variables based on the 
underlying assumptions.

RESULTS
There were 30 female, and 21 male individuals diagnosed with 
PD included in the study. The demographic characteristics of 
the study participants are shown in Table 1. The patients were 
divided into 2 exercise groups (stretching strengthening and 
Tai Chi) and 1 control group.

Variance analysis ANOVA was employed to assess the 
differences among groups. There was no significant difference 
between the stretching strengthening, Tai Chi and control 
groups in terms of BBS, FOG-Q, TUGT and 10 MWT before 
exercise (p>0.05 for all) (Table 2).

Repeated Measures ANOVA test was used to compare the 3 
groups before and after treatment. Within group comparison 
showed that the patients' BBS scores increased after exercise, 

while their TUGT and 10 MWT scores decreased (p=0.004, 
0.000, 0.001, respectively). However, no significant difference 
was observed in the FOG-Q scores before and after exercise 
(p=0.174) (Table 3).

It was observed that the patients' BBS scores increased after 
exercise compared to before exercise, while their TUGT and 10 
MWT scores decreased (p=0.004, 0.000, 0.001, respectively). 
However, no significant difference was observed in the 
FOG-Q scores before and after exercise (p=0.174) (Table 3).

There was no statistically significant difference between the 
BBS, FOG-Q, TUGT and 10 MWT scores before and after the 
exercise period according to gender (Table 4).

Given the homogeneous distribution of the data, the 
directional differences between the matched groups in BBS, 
FOG-Q, TUGT, and 10 MWT were analyzed using the Tukey 
Post-Hoc test. The average BBS scores of the Tai-Chi group 
exceeded those of the control group (p<0.05).  The average 
TUGT and 10 MWT scores of the Tai-Chi group were inferior 
to those of the control group (p<0.05) (Table 5).

DISCUSSION
The PD patients in our study were evaluated before and after 
exercise, and it was observed that the BBS, TUGT and 10 
MWT scores significantly improved after 12 weeks of exercise 
therapy. As a result, we may infer that short-term exercise 
improves balance function, lowers the chance of falling, and 
increases walking speed in PD patients. Although we have 
a low patient population to generalize the findings, patients 
who exercise regularly under expert supervision show better 
motor functions.

It was observed that the FOG-Q scores of the patients 
were similar before and after exercise. Longer and regular 

Table 1. Participants’ demographic information
n %

Gender
Female 30 58.8
Male 21 41.2

Marital status
Married 37 72.5
Single 2 3.9
Widow 11 21.6

Alcohol use
Yes 0 0
No 51 100

Smoking
Yes 5 9.8
No 46 90.2

Education status

Illiterate 4 7.8
Primary school 33 64.7
High school 10 19.6
University 4 7.8

*A frequency test was performed using the SPSS program to analyze the participants' descriptive 
information

Table 2. The difference between the pre-exercise BBS, FOG-Q, TUGT, and 
10 MWT scores of the stretching strengthening, Tai Chi and control groups

F p
BBS 0.137 0.872
FOG-Q 0.836 0.439
TUGT 1.249 0.296
10 MWT 1.245 0.297
BBS: Berg Balance Scale, FOG-Q: Freezing of Gait Questionnaire, TUGT: Timed Up and Go test, 
10 MWT: 10-metre walk test
*Analysis of variance ANOVA was used to test the difference between groups
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exercise programs may be more effective in affecting freezing 
symptoms and disease severity. In our study, the exercise 
program given to the patients in a short period of time may 
not have affected these long-term symptoms.

Over the past 30 years, studies have shown that exercise 
can protect against PD, with some studies stating that this 
protective effect is higher in men than in women.26,27 In a 
publication on Tai Chi, it was reported that Tai Chi exercises 
were more beneficial for low-educated women.28 Building 
on these findings, we also investigated whether there was a 
gender difference in the effect of short-term exercise on PD 
patients. We observed that the well-being of the patients after 
the exercise program did not discriminate between genders. 
Our study was conducted with a small patient group, and we 
anticipate that studies with large patient series that will also 
consider gender and age distributions will shed light on this 
issue. 

A meta-analysis that evaluated the impact of various forms 
of physical exercise on the severity of motor symptoms and 
quality of life in adults with PD. It was observed that the 
evidence regarding the effects of stretching-strengthening 
training is still ambiguous. No significant side effects were 
documented in any of the studies as a consequence of the 
meta-analysis. In the review of PD patients, there was evidence 
of beneficial effects for the majority of physical exercise 
types. However, there was minimal evidence of differences 

between the varieties of exercise.29 In another meta-analysis, 
consistent evidence was discovered to suggest that Tai Chi 
is a relatively safe program that results in improvements 
in bradykinesia and balance, as well as increased overall 
motor function. Nevertheless, no statistically significant 
advantages were observed in terms of functional mobility or 
quality of life. Accordingly, it was determined that additional 
investigation is required regarding this matter.30 In another 
study, older adult patients with mild cognitive impairment 
were followed for 36 weeks and performed Tai Chi exercises, 
and it was concluded that their cognitive functions were 
better compared to the other group doing fitness walking.28 In 
addition, Tai Chi exercises have been shown to have positive 
effects on psychiatric diseases such as depression and anxiety 
disorders.31 Tai Chi exercises seem promising in PD, which 
is a disease that is frequently accompanied by cognitive and 
psychiatric symptoms.

At the end of our study, we found that the BBS scores were 
lower and the TUGT and 10 MWT scores were higher in the 
Tai Chi exercise group compared to the control group after a 
12-week exercise program. These results could be interpreted 
as showing that patients have better balance and walking 
functions after Tai Chi exercises and that their risk of falling 
is reduced. Notably, no statistically significant benefits were 
observed in the patient group who performed stretching–
strengthening exercises.

Table 3. Participants’ pre- and post-exercise BBS, FOG-Q, TUGT and 10 MWT scores
Pre-exercise Post-exercise

n Min Max X±SD Min Max X±SD p
BBS 51 16.00 56.00 38.72±11.55 18.00 65.00 42.35±12.77 0.004*
FOG-Q 51 0.00 23.00 9.74±6.86 00.00 41.00 8.80±8.04 0.174
TUGT 51 10.00 39.00 18.54±6.46 8.00 42.00 16.41±6.90 0.000*
10 MWT 51 29.00 153.00 54.41±21.81 24.00 160.00 49.09±22.70 0.001*
BBS: Berg Balance Scale, FOG-Q: Freezing of Gait Questionnaire, TUGT: Timed Up and Go test, 10 MWT: 10-metre walk test, Min: Minimum, Max: Maximum, SD: Standard deviation
*Repeated measures ANOVA test was used to compare the 3 groups pre- and post-exercises

Table 4. Comparison of BBS, FOG-Q, TUGT and 10 MWT scores before and after exercise between genders
Before exercise After exercise

Test Female (30) Male (21) p Female (30) Male (21) p
BBS 42.89±10.66 36.20±15.65 0.081 43.44±11.96 38.55±16.70 0.237
FOG-Q 9.34±7.13 10.30±7.34 0.651 7.55±7.15 8.85±7.04 0.533
TUGT 18.68±7.48 17.20±4.79 0.437 16.58±7.40 15.25±5.27 0.491
10 MWT 47.10±2.92 47.20±13.40 0.980 41.93±11.46 42.95±14.12 0.782
BBS: Berg Balance Scale, FOG-Q: Freezing of Gait Questionnaire, TUGT: Timed Up and Go test, 10 MWT: 10-metre walk test
*Independent samples t-Test was used to compare other parameters according to gender before and after exercise

Table 5. Comparison of post-exercise BBS, FOG-Q, TUGT and 10 MWT scores between stretching-strengthening, tai chi and control groups
Test Group n mean SD F p Tukey

BBS
Tai Chi (1) 18 46.61 12.50

4.044 0.024* 1>3Stretching–strengthening (2) 17 44.41 12.36
Control (3) 16 35.37 11.21

TUGT
Tai Chi (1) 18 13.00 3.58

5.760 0.006* 3>1Stretching–strengthening (2) 17 16.29 6.04
Control (3) 16 20.37 8.63

10 MWT
Tai Chi (1) 18 39.38 10.53

4.093 0.023* 3>1Stretching–strengthening (2) 17 48.70 19.49
Control (3) 16 60.43 30.61

BBS: Berg Balance Scale, FOG-Q: Freezing of Gait Questionnaire, TUGT: Timed Up and Go test, 10 MWT: 10-metre walk test, SD: Standard deviation
*Since the data were homogeneously distributed, the direction of the difference between the paired groups in BBS, FOG-Q, TUGT and 10 MWT was examined with the Tukey Post-Hoc test
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Limitations
The limitations of our study include the small patient group, 
short exercise duration, and not including the patients' 
treatment protocols in the study.

CONCLUSION
Tai Chi exercises can be an adjunctive treatment method in 
improving motor functions in PD patients, as they are easy to 
apply, can be done at home by themselves, exhibit high patient 
compliance and do not show serious side effects. Multicenter 
studies with longer follow-up periods and larger patient series 
on this subject will contribute to the existing literature.
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