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Abstract

Qigong, a traditional Chinese exercise routine, has been used as a treatment for Parkinson’s
disease (PD) in many studies, and the results have confirmed its effectiveness in reducing the
symptoms of PD. However, no study has yet investigated the long-term effects and benefits
of Qigong practices in improving the symptoms of PD. The purpose of this follow-up
evaluation was to investigate the long-term effects of Qigong practices in improving the
symptoms of PD. In this randomized controlled trial (RCT), patients in the moderate stage of
PD (N = 15), who had been practicing Qigong exercises, agreed to participate in this follow-up
measurement after the intervention. Two important indicators, the Timed Up and Go test
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(TUG) and the One-legged Blind Balance test, were used to measure the patients’ functional
coordination and progressive balance capabilities. Results one year following the intervention
were compared with data from the same patients at the 5" and 10™ weeks in the previous
RCT experimental group using repeated measures ANOVA. The results showed that the
patients in this study demonstrated a significant improvement in the TUG test (P < 0.01) and
balance ability test (P < 0.05). Qigong exercises can significantly improve the patients’
functional coordination and balance capabilities with moderate PD. Therefore, the Qigong
exercise routine can be used as an effective long-term rehabilitation therapy for PD.

Keywords
Parkinson’s disease; Qigong exercises; long-term rehabilitation; functional coordination;
progressive balance; health

1. Introduction

Parkinson’s disease (PD) is a progressive, age-related chronic disorder characterized by static
tremors, rigidity, impaired muscular coordination, and postural disturbances [1]. People with PD
demonstrate some types of movement impairment that result in rapid decreases in muscle capacity,
muscle hardness, sense of balance, motor skills, language, sleep, and daily living abilities [2].
Because PD is associated with an inability to coordinate movements and maintain balance, most
patients experience a range of walking, gait, and balance difficulties, resulting in distinctive fall
problems [3, 4]. PD may also cause psychological and sociological problems, such as depression and
fatigue, lowering self-esteem and, eventually, affecting the quality of life [5, 6]. Individuals with PD
should receive rehabilitation treatment to delay the further deterioration of their motor function
[7].

Over the past years, progress in the treatment of PD has been made in physical therapy, which
may include. However, it is not limited to, symptomatic reduction, mind-body interaction, physical
functional recovery, and post-deep-brain stimulation interventions [8]. For PD patients, movement
disorders are common symptoms that affect their daily life. Thus, exercise therapy has been
integrated into regular therapy in clinical settings [9]. According to recent research, exercises can
effectively improve the clinical symptoms of PD, including postural instability, rigidity, muscle
tremors, and slowness of movement, as well as physical abilities, such as muscle functions and sense
of balance [10-13].

Qigong, like Tai Chi, is a traditional Chinese exercise routine [14]. Qigong’s effects as a treatment
for PD have recently been investigated, and its effectiveness in reducing the symptoms of PD has
been confirmed [12, 15, 16]. Qigong is a specific physical therapy exercise routine derived from
traditional Chinese medicine. It combines various postures, movements, and breathing techniques
with meditation [17-20]. The Chinese Health Qigong Association has recognized Qigong as an
exercise routine characterized by the energy cultivation and relaxation of the mind and body, and
the relief of body tension and pressure.

For patients with PD, Qigong has an advantage over medication treatments in having fewer side
effects [21]. The ten Health Qigong movements that were modified and used in a previous 10-week
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experimental study [12] were: 1) Qian Yuan Qi Yun; 2) Shuang Shou Tuo Tian Li San lJiao; 3) XU
exercises; 4) Cuan Quan Nu Mu Zeng Qi Li; 5) Niao Xi; 6) Long Deng; 7) Wu Lao Qi Shang Wang Hou
Qiao; 8) Chu Zhao Liang Chi Shi; 9) Yun Duan Bai He; 10) XI exercises.

Previous studies have found that the Qigong exercise routine benefits balance, cardiopulmonary
fitness, and functional capacities in healthy adults and patients with chronic disease [22-26]. In our
previous randomized controlled trial (RCT), 54 patients with PD were studied over a 10-week
intervention period [12]. PD patients demonstrated significant improvements in muscle hardness,
one-legged blinded balance, the Timed Up and Go test (TUG; physical coordination), and stability.
We concluded that Health Qigong exercises could reduce the symptoms of PD and improve the body
functions of PD patients in both the mild and moderate stages of the disease. There were no
significant changes for the control group compared with the experimental group [12].

A recent systematic review and meta-analysis also reported promising results for Qigong exercise
in positively contributing to the motor symptoms and quality of life of patients with PD [27].
However, most of these studies were short in duration, for example, only 10-12 weeks [17, 28]. It
was proposed that ten weeks is too short to determine intervention and that the observed effects
of Qigong exercises in reducing the symptoms of PD would be even better if patients continued the
exercise program for a longer time.

Data from existing studies to evaluate the long-term efficacy of Qigong exercises in treating PD
are scant. Given the expansion of research on the effects of Qigong on the functional motor abilities
of PD patients over the past years, the purpose of this follow-up study was to investigate the long-
term effects of Qigong exercises in improving the movement coordination and balance of patients
with PD.

2. Materials and Methods
2.1 Participants and Instruments

Fifteen patients with PD (11 of whom were female) in the Hoehn and Yahr staging Scale of
Parkinson’s Disease (lI-Ill) with an average age of 66.5 from Yan Tai Mountain Hospital, were
participants in a previous RCT [12], agreed to participate in this follow-up study. The following
inclusion criteria were used for the enrollment of the participants: 1) the participants must have
been included in the experimental group in the previous RCT and self-reported continuing Qigong
exercises after the intervention for about one year; 2) the ability to walk independently; 3) in a
normal state of mental health; 4) on medication and have no other complications; and 5) be able to
perform the required test items. Researchers and medical staff in charge at the hospital screened
and interviewed all participants regarding the inclusion criteria. Since these patients were regular
outpatients and Qigong program practitioners, their mental health and other health conditions have
been routinely monitored. Two important indicators, the Timed Up and Go (TUG) and the One-
legged Blind Balance test, were used to evaluate functional coordination and progressive balance
capabilities relating to PD symptoms. The data were collected by laboratory technicians and project
assistants [12, 29-32].

“Effect of Health Qigong Exercise on Dysfunction in Patients with Parkinson's Disease” was
approved by the Sports Science Experimental Ethics Committee of Beijing Sport University
(2019034H).
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2.2 Intervention

The patients were required to practice the Health Qigong movements by the protocol of the
previous study [12]. Each patient practiced the movements for 60 minutes in each session for five
days per week. Each session consisted of a 10-minute warm-up, a 40-minute Qigong exercise, and
a 10-minute relaxation period. The detailed intervention has been published elsewhere [12].

2.3 Measurement Procedures and Data Analysis

Two measurements were conducted at the exercise center during the regular Qigong practice at
the hospital. The procedures of the two tests were carried out according to the instructions of the
test instrument, as previously reported [12].

The TUG was used to evaluate physical coordination relating to walking ability. A chair was placed
against a wall, and a distance of 3 meters from the chair was marked with a traffic cone. The patient
sat on the chair, and the timer was started once the patient stood up. The patient needed to walk
to the 3-meter mark, turn around, return to the chair, and sit down again. The timer was stopped
at the sitting point. The testers recorded the completed time in the experiment and observed the
patient's balance, gait, and stride while walking.

The One-legged Blind Balance test was used to measure balance capabilities on each leg
separately. The eyes of the patient were covered with a blindfold. The data were analyzed using
repeated measures ANOVA and compared the performance of patients at the 5" and 10" weeks
after the intervention with performance after one year. The primary analysis aimed to identify any
long-term effects and significant differences regarding physical coordination and balance
capabilities after completing one year of the Qigong program. The means and standard deviations
for each test at each time point were calculated and compared [33, 34].

3. Results
3.1 Effect of Qigong Exercises on Functional Coordination and Walking Abilities after One Year

PD patients who had practiced Qigong exercises five times per week, for 60 minutes per session,
over one year were analyzed. Gait, stride, and walking abilities were measured using the TUG. The
results of the TUG test are shown in Table 1 and Figure 1.

Table 1 Timed Up and Go results (seconds).

Follow-up Group (N = 15)
Pre-test 5t week 10t week 1 year
Results 12.20+1.71 9.98 + 2.55** 8.57 +2.45** 8.46+2.67**
Note: * p < 0.05; ** p <0.01.

Time
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Figure 1 Timed Up and Go results (seconds).

As Table 1 and Figure 1 show, the average time of the TUG tests went from 12.20 + 1.17 seconds
in the pre-test to 8.46 + 2.67 seconds one year after the intervention, indicating that the 15 patients
who continued practicing Qigong exercises after the intervention continued to show a significant
improvement (P < 0.01).

3.2 Effect of Qigong Exercises on Progressive Balance after One Year

The one-legged blind balance test was used to evaluate the progressive balance of the patients
with PD. Each patient's right and left sides were assessed, and current data were compared with
that from the 5" and 10™ weeks of the previous intervention. The results of the one-legged blind
balance test for the follow-up group are shown in Table 2 and Figure 2 and Figure 3.

Table 2 One-legged blind balance test for the right and left side of each patient (seconds).

Follow-up Group (N =15)

Time Pre/test 5% week 10" week 1 year later
Left 6.931+4.70 8.11£3.83 10.60 + 4.89* 14.34 + 4.43*
Right 6.60 £ 4.02 7.49 + 3.67 9.60 + 3.97* 17.11 + 4.04*

Note: * p < 0.05; ** p < 0.01.
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Figure 2 One-legged blind balance test: left side (seconds).
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Figure 3 One-legged blind balance test: right side (seconds).

As Table 2 and Figure 2 and Figure 3 indicate, the one-legged blind balance test for the follow-up
group showed a significant improvement on the left and right sides. On the left side, the average
increased from 6.93 + 4.70 seconds before the experiment to 14.34 + 4.43 seconds in one year after
the intervention. On the right side, the average time increased from 6.60 + 4.42 seconds before the
experiment to 17.11 £ 4.04 seconds in the one year after the intervention. These data indicate that
the balance abilities of the experimental group were maintained and continued to improve
significantly one year after the intervention.
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4. Discussion

Researchers and clinicians have widely used the TUG test to evaluate patients with movement
disorders and elderly people’s dynamic balance and mobility. Recent research studies have also
used the TUG test to evaluate movement quality and mobility [35, 36]. A good dynamic balance is
essential to our ability to respond to sudden changes in balance [37]. We used the TUG test to
evaluate functional ability in walking because gait disorders are typically found in PD patients. Gait
disorders can affect stride and walking balance, seriously impacting the daily life of PD patients [38].
Therefore, it is crucial to assess gait to demonstrate the effects of Qigong exercises on the
movement abilities of patients with PD.

Our results showed that it was again proof of the Qigong’s effectiveness and significant
improvement in the TUG test on PD patients who continued to practice Qigong exercises for one
year, compared with the performance one year prior. These patients, who had been practicing
Qigong exercises regularly after the intervention, had a significantly decreased TUG testing time,
showing that physical coordination, gait, strides, and walking abilities were improved. As such,
Qigong exercise may provide an alternative treatment with long-term benefits in improving
functional coordination, gait, and walking abilities, thus contributing to improving the quality of life
of patients with PD.

Qigong exercises can improve the functional movement ability of PD patients and reduce their
risk of falls because of traditional exercises’ inherent nature and structure [39]. This is particularly
crucial for people with PD. The slang said, “Legs become old before people do ," which refers to the
fact that the first part of aging is seen in one’s lower limbs. With increasing aging and the prevalence
of walking disorders, people are trying to avoid going out for exercise comes automatically when
people are afraid of falling. Gradually, people become isolated and disconnected with the outside
world. Unfortunately, the interaction of these behaviors worsens accelerated aging. The
movements of the Qigong exercise routine, such as making a fist, watching angrily, and holding the
breath, can strengthen core muscles, increase joint stress, and improve input to the trunk and
lower-limb joint proprioception. All of these contribute to better movement performance in the
TUG test.

As a basic indicator, balance has always been an essential aspect of physical testing. The one-
legged blind balance test is a simple and sensitive test instrument for balance, especially since it is
easy and convenient for older people and people with PD to complete [40]. It measures a patient’s
ability to achieve static balance by measuring the time taken to maintain the body’s center of gravity
on a single support surface without a visual reference. It relies solely on sensory organs, such as the
vestibular system and the coordination of muscles. The one-legged blind balance skill is vital for
doing activities such as squatting or standing on one leg.

The results of the one-legged blind balance test indicated that all patients demonstrated a
significant and progressive improvement compared with one year prior. The balance of the PD
patients gradually improved from the previous 10-week RCT. However, this may be due to the short
duration of the intervention (10 weeks). In this follow-up, one year later, the same patients showed
a significant increase in time to maintain their balance in the one-legged blind balance test, showing
that their balance capabilities have been maintained and progressively improved even after one
year. These data showed that the Qigong exercise routine is an alternative treatment, with long-
term effects, for improving the balance abilities of patients with PD.
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Qigong exercises, consisting of soft, slow, smooth, moderate, calm, and steady motions, are easy
to learn and can produce promising effects in movement control [41]. The movements in Qigong
exercises require that practitioners constantly adjust their center of gravity and the posture of their
body and maintain balance. During practice, patients flex and extend, open and close their limbs
and torso, adjust their breathing with movements, and try to maintain balance when moving and
changing directions as they progress through the movement routine. This effective anti-gravity
dynamic can improve the controllability of the body in focusing on a supporting surface and enhance
postural stability. As a result, the tendons and muscles of the entire body are coordinately stretched
and moved. The main and collateral muscles and body parts (upper and lower body) are coordinated,
contributing to better posture control. Therefore, the Qigong exercise routine is an ideal
alternative treatment for improving the balance abilities of people with PD.

5. Conclusions
5.1 Qigong Exercises Are Suitable for Patients with Parkinson’s Disease

Our previous Qigong program was implemented through a 10-week RCT and showed beneficial
effects in improving physical functions related to the symptoms of patients with PD. The results
supported the modified Health Qigong program’s effectiveness and suitability for patients with PD.

5.2 Positive Long-term Effects of Qigong Exercises for Patients with Parkinson’s Disease

It was previously suggested that the beneficial effects of the Qigong program in reducing the
symptoms of PD would be more significant if patients undertook the exercises over a longer period.
This follow-up study confirmed that all patients who continued to practice Qigong exercises not only
demonstrated an improvement from the previous intervention, but also showed progressive
improvement about the physical coordination of walking abilities in the TUG test, and balance
abilities in the one-legged blind balance test. These results also proved that the Qigong exercise is
a viable alternative treatment with long-term benefits in improving physical coordination and
balance abilities, thus contributing to the quality of life of patients with PD. The results of this follow-
up study encourage us to continue exploring Qigong exercises as an alternative treatment for
improving, mitigating, and treating the symptoms of patients with PD. Due to the limited follow-up
time, the present study cannot examine if there is a plateau effect in terms of beneficial effects. The
limitations are the small sample size and unavailability of the latest test instruments (e.g., 3D gait
analysis) . Larger-scale experiments with more PD patients, more measurements, and better
practice environments are recommended for future research.
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