
International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-3, Issue-5, May-2017 
http://iraj.in 

A Novel Training Methodology for Tai Chi Exercise 
 

57 

A NOVEL TRAINING METHODOLOGY FOR TAI CHI EXERCISE 
 

1JOHN H.K. ZHANG, 2JAMES H.P. WAN, 3RAYMOND CHUNG CHOW, 4ERIC S.K.SEE 
 

1,2,3,4Hanlun Institute of Chinese Physical Education Limited 
E-mail: 1kaizhang@hanlunicpe.com, 2jameswan@hanlunicpe.com, 3chow.raymond.tai@gmail.com 

4ericsee@hanlunicpe.com, 
 

 
Abstract- In this paper, we introduced a novel Tai Chi exercise training instrument and its training method’s effect on 
cardiovascular system in elderly people. This is the first time that Tai Chi exercise training instrument was introduced with 
preliminary experimental data in elderly people. The robot arm of training instrument can repeat the trajectory of Tai Chi 
Master’ Push hand. By following the movement, the beginners can learn Tai Chi easily and efficiently. For the study, a total 
of 6 elderly people (45 years -60 years) are recruited in the study. Participants performed push hands 4 times one-hour 
training session per week. For each session, the heart rate and blood pressure were measured before and after practicing with 
instrument.  After 13 weeks-long intervention, the results collecting from measurement showed the tai chi training 
instrument could help elderly people in reduction blood pressure. 
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I. INTRODUCTION 
 
Population aging is one of the most serious problems 
in majority developed area [1, 2]. The elderly 
population (those aged 65 years or older) in Hong 
Kong is expected to increase from approximately 13% 
in 2009 to 28% by 2039[3]. With this rapid growth of 
elders, it varies attention to prevent and treat chronic 
diseases of aging. Cardiovascular & dementia are 
particularly concerned.  In order to prevent and cure 
these health problems, drug treatment and physical 
activity treatment were applied to help elder people. 
However, drug treatment may have some negative 
impact on the quality of life and increased the 
medical costing. Therefore, we want to apply 
physical treatment to help elder people to maintain a 
health condition. 
Tai Chi is one of the Chinese traditional martial arts 
[5] and has been used as predominantly exercise to 
enhance balance [6], cardiovascular fitness [4, 5,7], 
proprioception [6, 7, 8] and flexibility [9]. Amount of 
studies [10, 11, 16] were design to research the 
influence of Tai Chi on body fat composition and 
cardiorespiratory system in the elder people. The 
effect of Tai Chi on elder people’s muscular strength 
[12], neuromuscular reaction had attracted lots of 
researchers’ attention to find the relationship of 
incidences of falls and Tai Chi exercise. Apart from 
them, practicing Tai Chi can help the elder people 
with dementia as it is a socially sports. Some 
researchers had demonstrated Tai Chi can lower the 
progress of dementia. However, these researches 
were focused on traditional Tai Chi exercise. Seldom 
of people were focused on combining Tai Chi 
exercise with advanced technology to develop one 
novel training methodology for Tai Chi. In this paper, 
we designed a novel Tai Chi exercise training 
instrument and introduced one novel Tai Chi practice 
method. In order to find the effect of this novel 
training methodology, one 13 weeks experiment was 
conducted. Results suggested that this novel training 

methodology could help people with mild 
hypertension in treating hypertension. 
 
II. METHOD 
 
2.1. Instrumentation 
The Tai Chi exercise training instrument applied in 
this study was shown in Figure 1. The instrument can 
be separated into three parts: robot arm, motion 
controller and stand base. After operating, the robot 
arm can simulate the movement of Tai Chi master. 
Participant could follow the movement of robot arm 
to practice Tai Chi. A classical push hands form from 
Chen-style Tai Chi was adopted in this study. The 
movement path of robot arm was collecting from 
Chen-style Hunyan Tai Chi master Chow to 
guarantee the high practice quality. 

 
Fig.1. Schematic of Tai Chi exercise training instrument 

 
2.2. Design and Participant 
The primary objective of this study was to focus on 
how we should provide and present the easier 
learning method to the elderly people for learning Tai 
Chi. This experiment provided the Tai Chi exercise 
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training instrument in order help the participants in 
the learning process of Tai Chi.  Blood pressure, heart 
rate, and weight were monitored each time when the 
participants came to practice. A pair T-test was used 
in this experiment.  
 Subjects were recruited from some large 
housing estates in Hong Kong. The target subjects 
were aged 45 to 60. In order to screen the eligible 
subjects, all preliminary registered subjects were 
evaluated by healthy consultants with profession 
assessment processes. The participants with hearing 
and visual disabilities, musculoskeletal disorder, 
communicable diseases, cardiovascular and 
pulmonary diseases, asthma and neurological disorder 
were excluded from this study. 
 As the limited number of Tai Chi exercise 
instruments, a total of 6 participants were selected 
after screening process. None of them had practiced 
Tai Chi before. 
 
2.3. Background of Participants 
Individual information including sociodemographic 
characteristics (age, sex, housing estate and weight) 
and health condition were obtained by face-to-face 
interviews shown in Table.1.  

 

 
Table.1. Background of Participants 

 
2.4. Intervention 
Participants were organized and monitored by Master 
Chow and a qualified Tai Chi research assistant. In 
each week, participants were taught to practice with 
Tai Chi practice instruments for at least four sessions 
per week, 60 min per session. The research assistant 
recorded the attendance of the participants every 
session day.  
 
2.5. Measurement and Statistical Analysis 
In this experiment, the resting blood pressure, resting 
heart rate, weight and height were monitored each 
session. The blood pressure measurement was 
conducted twice by the research assistant before Tai 
Chi practice. Followed by measuring the blood 
pressure, we took the average of the blood pressure of 
each participant. In addition, blood pressure was 
monitored after the Tai Chi practice. Weight, resting 

blood pressure, and resting heart rate were monitored. 
BMI was calculated (BMI =weight (kg)/height (m2)). 
Hypertension of the heart blood pressure was defined 
as a systolic higher 140 mm Hg and diastolic blood 
pressure was higher than 90mm Hg.   
For the statistical analysis, all data was based on an 
intention-to-treat principle and shown as mean ± 
standard deviation. The paired t test was utilized to 
analyze the variables within the group.  
 
III. RESULTS 
 
A total of 6 subjects were enrolled in this study. 
Nobody quit during the study.  
For the BMI results, we collected 13-weeks data from 
6 participants and used paired T-TEST to do analysis. 
The hypothesis is that there is difference during this 
experiment.  The result from Table 2 was found that 
the means of BMI difference between per-test and 
interim test is -0.05 with 81.4% of signification level 
(2-tailed). Therefore, no big difference was observed 
in the BMI of participants. For the heart rates, we can 
also find there is no significant difference in 13-
weeks shown in Fig.2. 
For the results of blood pressure, the with-in group 
results showed that a great improvement was found in 
the participants with mild hypertension, such as 
subjects one, two, three and five shown in Fig.3. For 
the participants four and six, their blood pressures are 
stable within the healthy range. 
 

 
Table.2.Parired T-TEST result for BMI within group. 
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Fig.2. The changing of heart rates for six participants of 13-

weeks 
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Fig.3. The changing of blood pressure for six participants of 
13-weeks (BPS: blood pressure systolic, BPD: blood pressure 

diastolic). 
 
DISCUSSION 
 
Tai Chi is Chinese traditional martial arts exercise 
which is popular for wide age range, especially for 
the elderly. This paper introduced one novel training 
methodology for this popular exercise and presented 
preliminary results of its effect on cardiovascular 
system in elderly people.  
Our present data demonstrated that by playing with 
the Tai Chi exercise training instrument, the subjects 
with stage one or high-normal hypertensive could 
have a reduction on their blood pressure to a normal 
level. That meant practicing Tai Chi through this 
novel methodology could help the people with mild 
hypertension. In this 13-week experiment, no 
significant changes were found in the body mass 
index of participants. This phenomenon had been 
observed that the reduction caused by exercise 
training was not associated with body fat reduction. 
As Tai Chi is mind-body exercise, the participants, 
when practicing with instruments,  would calm and 
had a lower tonic sympathetic nerve activity which 
would be important factor for the reduction of 
hypertension. The people with essential hypertension 
would gain more benefit from the reducing of 
sympathetic drive than normal people and had better 
antihypertensive effect from exercise [13, 14]. In this 
study, no big changes were observed in participants’ 
heart rate. This was found in the study of other 
researchers [15, 16].The conclusion that regular 
exercise could reduce cardiovascular mortality and 
morbidity was well established for a long time [15, 

17]. The blood pressure reduction may play a role in 
it. 
Limitations of the present study consists three 
following aspects.  The first limitation is that no 
control group is conducted to evaluate the variable 
between the groups. The second limitation is that the 
sample size is not large enough when compared with 
studies for traditional Tai Chi exercise, as the 
imitated number of instruments. The last limitation is 
that the time period of experiments is around 6 
months which is not enough to evaluate a long-term 
effect.  
Further study will be conducted with various exercise 
forms, long time exercise periods, and larger sample 
size and control group.   
 
CONCLUSIONS 
 
In this paper, a novel Tai Chi training instrument was 
introduced. Via this new instrument, we developed a 
novel Tai Chi training methodology to help freshers 
to learn Tai Chi. Additionally; we demonstrated this 
novel Tai Chi training methodology had the potential 
to lower blood pressure of people with mild 
hypertension. 
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Fig.4. The third version of Tai Chi instrument 

 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-3, Issue-5, May-2017 
http://iraj.in 

A Novel Training Methodology for Tai Chi Exercise 
 

60 

REFERENCES 
 
[1] Joseph F. Audette, Young Soo Jin, Renee Newcomer, Lauren 

Stein, Gillian Duncan, Walter R. Frontera; Tai Chi versus 
brisk walking in elderly women. Age Ageing 2006; 35 (4): 
388-393. 

[2] Lutz, Wolfgang, Warren Sanderson, and Sergei Scherbov. 
"The coming acceleration of global population 
ageing." Nature 451.7179 (2008): 716-719. 

[3] Hong Kong Population Projections 2010-2039. Retrieved  
2010, from 
http://www.statistics.gov.hk/pub/B1120015042010 
XXXXB0100.pdf 

[4] Taylor, James O., et al. "Blood pressure and mortality risk in 
the elderly." American journal of epidemiology 134.5 (1991): 
489-501. 

[5] Kannel, William B. "Hypertension as a Risk Factor for 
Cardiac Events-Epidemiologic Results of Long-Term 
Studies." Journal of cardiovascular pharmacology 21 (1993): 
S27-S37. 

[6] Lan, Ching, Jin-Shin Lai, and Ssu-Yuan Chen. "Tai chi 
chuan." Sports Medicine 32.4 (2002): 217-224. 

[7] Li, Jing Xian, Dong Qing Xu, and Youlian Hong. "Effects of 
16-week Tai Chi intervention on postural stability and 
proprioception of knee and ankle in older people." Age and 
ageing 37.5 (2008): 575-578. 

[8] Xu, Dali, et al. "Effect of tai chi exercise on proprioception of 
ankle and knee joints in old people." British journal of sports 
medicine 38.1 (2004): 50-54. 

[9] Zhang, Cui, et al. "Effects of exercise on ankle 
proprioception in adult women during 16 weeks of training 
and eight weeks of detraining." Research in Sports 
Medicine 23.1 (2015): 102-113. 

[10] Hong, Youlian, Jing Xian Li, and P. D. Robinson. "Balance 
control, flexibility, and cardiorespiratory fitness among older 
Tai Chi practitioners." British journal of sports medicine 34.1 
(2000): 29-34. 

[11] Lai, Jin Shin, et al. "Two year trends in cardiorespiratory 
function among older Tai Chi Chuan practitioners and 
sedentary subjects." Journal of the American Geriatrics 
Society 43.11 (1995): 1222-1227. 

[12] Lan, Ching, et al. "Cardiorespiratory function, flexibility, and 
body composition among geriatric Tai Chi Chuan 
practitioners." Archives of physical medicine and 
rehabilitation 77.6 (1996): 612-616. 

[13] Lamoureux, Ecosse, et al. "The effects of improved strength 
on obstacle negotiation in community-living older 
adults." Gait & posture 17.3 (2003): 273-283. 

[14] O’Sullivan, Saoirse E., and Christopher Bell. "The effects of 
exercise and training on human cardiovascular reflex 
control." Journal of the autonomic nervous system 81.1 
(2000): 16-24. 

[15] Jessie S. M. Chan, Rainbow T. H. Ho, Ka-fai Chung, Chong-
wen Wang, Tzy-jyun Yao, Siu-man Ng, and Cecilia L. W. 
Chan, “Qigong Exercise Alleviates Fatigue, Anxiety, and 
Depressive Symptoms, Improves Sleep Quality, and Shortens 
Sleep Latency in Persons with Chronic Fatigue Syndrome-
Like Illness,” Evidence-Based Complementary and 
Alternative Medicine, vol. 2014, pp. 1–10, 2014. 

[16] Roger Jahnke, OMD; Linda Larkey, PhD; Carol Rogers, 
APRN-BC, CNOR, PhD; Jennifer Etnier, PhD;Fang Lin, A 
Comprehensive Review of Health Benefits of Qigong and Tai 
Chi, Am J Health Promot. 2010; 24(6):e1-e25. 

[17] Peter Wayne, The Harvard Medical School Guide to Tai Chi, 
Shambhala, 2013. 

[18] Powell, Kenneth E., et al. "Physical activity and the incidence 
of coronary heart disease." Annual review of public 
health 8.1 (1987): 253-287. 

 
 
 
 
 
 
 
 

 


