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Abstract -  
Propose: To determine the effectiveness of 6-week Modified Tai Chi Intervention in older females with balance problems  
Methods: Twenty-six females between 70-85 years of age with balance problems and strength of the lower muscles of the 
body were moderate (grade 2+ to 3+) without prior Tai Chi training volunteered for the study. All participants were from an 
elderly female foster home. A modified 6-week Tai Chi exercise program was created and adopted as an intervention 
program for this study. The participants underwent the modified Tai Chi program 3 times a week for 6 weeks. The modified 
Tai Chi exercise allowed the participants to exercise with chair enabling them to ensure maximum safety due to ages. The 
participants performed the m-CTSIB, postural stability balance test, fall risk test, 8 feet up-and-go test, and fear of falling 
test before and after the exercise program. Pair t-test was conducted at the significant level of .05.  
Results: After the 6-week Modified Tai Chi invention, the senior participants had better balance where the following test 
results, Sway Index of Composite, 8 foot up-and-go test, and feat of falling scores were better at .05 significant level than 
those before the experiment.  
Conclusion: The 6-week Modified Tai Chi Intervention was safe and effective in improving balance outcomes and enable to 
decrease fear of falling in the time of the exercise of older females with balance problems. 
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I. INTRODUCTION 
 
Balance problem is found frequently in senior citizen. 
It is common cause of falling which results in minor 
to more severe injury[1], [2]. Several researches 
suggested that certain types of exercises focusing on 
postures and balances helped improve the balance 
ability and body movement which resulted in 
reducing risks of falling [3]. According to 
ACSM/AHA guidelines, it is also recommended that 
the balance exercise was necessary for frequented 
fallen people or people with mobility problems [4]. 
Tai Chi exercise is one of the most popular exercise 
used in the rehabilitation of the elderly as it is a 
holistic exercise requiring the elderly to be mindful of 
their movements and strength of their bodies. Tai Chi 
movement is smooth and continuous from one 
position to another. Each Tai Chi exercise consists of 
20-100 movements taking more than 20 minutes 
duration per session. During practices, the trainee 
must concentrate to both inhalation and exhalation at 
center of the diaphragm[5]. Tai Chi exercise was 
found to improve balance for the elderly [6], [7].  
However, the benefit of Tai Chi exercise on balance 
and related issues such as risks of falling is far from 
conclusive as suggested by Logghe et al. [8].  Tai Chi 
exercise has come in many forms and are often 
modified to suit the interests of exercisers. Some 
studies simplified the postures of Tai Chi 24-form 
and 48-form to create a Tai Chi exercise for the 
elderly. (Yu & Yang, 2012). For example, Wolf, 
Coogler and Xu [9] used a modified 10 form from 
108, while Wolf et al. [10] (2003) created a 6-form 

Tai Chi program for frail elderly. Tai Chi exercise is 
often modified to match the focus of researchers. In 
this study, we proposed a modified Tai Chi exercise 
focusing on the elderly with balance problems. It is, 
thus, our concern to design a modified Tai Chi 
exercise program such that it helps improve balance 
for the elderly and ensures maximum safety during 
exercise. The main criteria for exercise modification 
was to combine frequent movement of lower 
extremity muscles and to require body movements in 
three planes. Finally, the modified exercise was 
required to use a chair to ensure safety. With many 
requirements, this study was a pilot study which can 
guarantee an improvement of balance in frail elderly 
in a 6-week training program.  
The purpose of this study was to assess the effect of a 
6-week Modified Tai Chi program on m-CTSIB, 
Postural Stability Focusing on Eyes Open Firm 
Surface and Overall Stability, the 8 Feet Up-and-Go, 
and The Fear of Falling in the Time of the Exercise. 
The survey has been done among elderly female. The 
hypothesis of this study was the modified Tai Chi 
program improved balance and reduced fear of falling 
in the elderly woman after 6 weeks of training. 
 
II. STUDY METHODS 

 
A. Subjects and Study design 
This study examined the thirty three sedentary female 
subjects who lived in an elderly female foster home at 
Pathum Thani province, Thailand, twenty nine elderly 
passed the screening and 3 elderly dropped out during 
the study. There was 26 elderly attended throughout 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-5, Issue-4, Apr.-2019 
http://iraj.in 

The Effect of Modified Tai Chi Intervention in Older Females with Balance Problems 
 

47 

the study (mean age; 76 ± 5.41 year; height; 148 ± 
5.61 cm, weight; 59 ±. 12.19 kg). The number of 
subjects was calculated from a 0.8 of Effect Size and 
a 0.80 of Power [11]. Five Criteria for screening 
composed of 1) Age between 70-85 years 2) No 
disease that doctors did not allow exercise 3) Never 
practice Tai Chi before 4) Strength of the lower 
muscles of the body were moderate (grade 2+ to 3+) 
by Manual Muscle Testing (MMT) [12] assess by a 
certified physical therapist and 5) one of four balance 
test results were lower than the standard value. The 
four balance tests were 8- feet up-and-go test, three 
main protocol of balance System test: m-CTSIB, 
postural stability test and the Fall Risk. 
 
B. Modified Tai Chi Intervention 
All participants understood the risks involved and 
signed a consent form before joining the program. 
The experiment protocol was approved by the ethical 
review committee for research involving human 
research subjects of Chulalongkorn University. The 
modified Tai Chi program consisted of 8 forms and 
require to practice with a chair to prevent falling. The 
modified Tai Chi exercise program was designed for 
a group training for 6 weeks, 3 days per week and 
45 minutes per day including a 10-minute warm-up 

and a 5-minute cool down. The program was 
designed to be a progressive exercise program where 
the participants exercised only 6 forms from the first 
4 weeks, and the full 6 forms were performed at week 
5th and 6th. During the training, a nurses and 4 nursing 
aids were stationed to ensure safety of the participants 
and supervised the participants for correct posture.  
The 24-form of Tai Chi were selected to create a  
Modified Tai Chi Program by three following 
criteria: postures required to use the lower body 
muscles (Gluteus Medius, Vastus Medialis, 
Rectus Femoris, bicep Femoris, Tibialis Anteria and 
Gastrocnemius), postures moved in 3 planes and 
postures disturbed the body balance. The ten selected 
forms were tested for EMG (Electromyography), with 
the exception of the 100 micro Volt, only 7 forms met 
a qualifying criteria. The Modified Tai Chi composed 
of 8 forms in Figure 1 after combined with the start-
finish form of Traditional Tai Chi. Form No. 3-8 
required the participants to perform both legs. To 
ensure maximum safety, the participants were asked 
to hold the chair throughout their exercise. The 
modified Tai Chi exercise program was verified by 
five experts. The protocol of Modified Tai Chi 
Program is demonstrated in Figure 2. 
 

 

 
Figure 1: 8 Forms of Modified Tai Chi Program 

 

 
Figure 2: Protocol of Modified Tai Chi Program 
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C. Outcome measurements 
Three tests were before and after 
C-1: The instrument used in this study was the 
Balance System SD (Model #950-441, New York, 
USA), a computerized-force platform system to 
provide static and dynamic balance testing. Three 
tests in the balance system were performed. The tests 
were 1) modified clinic test for sensory integration 
and balance test (m-CTSIB) test which consisted of 
Eyes Open with Firm Surface, Eyes Closed with 
Foam Surface and Composite. This study selected 
only 2 conditions between easiest and most difficult 
condition to decrease impact of fatigue in frail elderly 
from long testing 2) Postural stability balance Test 
contained  three subtests, i.e., Anterior / Posterior, 
Medial Lateral, and Overall Stability and 3) Fall risk 
Test. The participants were required to perform 3 
times per subtest with 20 seconds per subtest and 10 
seconds rest.  
C-2: The 8- foot up-and-go test[13] is done by 
placing the chair against the wall. Place the cone on 
the floor distance from the chair at 8 feet. The elderly 
sit on a chair, feet touching to the ground and hands 
on the thigh. One foot is placed slightly forward, the 
other side slightly and the body leaning forward 
slightly. When the “start “signal to the elderly, get up 

from the chair as quickly as possible and go straight 
to the cone and then sit back at the chair quickly. 
Timer Testers stop time when the elderly sat on a 
chair. This test done 2 times and choose the best for 
comparative analysis. 
C-3: The fear of falling questionnaire: the 
questionnaire was a 5-level Likert scale to assess the 
fear of falling before and after the experiment.  
 
III. RESULTS  

 
Table 1 presents the mean and SD of the measured 
balance ability of the participants. After the modified 
Tai Chi exercise program, the participants 
significantly improved balance ability as can see by 
improvement of the Sway index of composite m-
CTSIB (p = 0.030). The index of Eyes Open Firm 
Surface also demonstrated improvement as the center 
of gravity sway velocity reduced from 1.76 to 1.31.  
We also witnessed the improvement of overall 
postural stability balance improving from 4.34 to 
2.92. The results of 8 feet up-and-go as well as 
perception of fear of falling were also significantly 
improved (as shown in Table 2).  
 

 
Table 1Stability Performance Testing with BIODEX Balance System SD 

Protocol Pre-test :  
Index ± SD 

Post-test: 
Index ± SD 

p-value 

Modified clinic test for sensory integration and balance  
‐ Eyes Open Firm Surface 
‐ Eyes Closed Foam Surface 
‐ Composite 
Postural stability balance 
‐ Anterior/Posterior  
‐ Medial Lateral 
‐ Overall Stability 
Fall risk 
‐ Overall Stability    

 
1.76 ± 1.07 
5.46 ± 1.10 
3.60 ± 0.78 
 
2.58 ± 2.24 
2.83 ± 2.48 
4.34 ± 2.83 
 
2.73 ± 1.42 

 
1.31 ± 0.33 
5.21 ± 1.43 
3.25 ± 0.81 
 
1.77 ± 1.20 
1.96 ± 1.41 
2.92 ± 1.60 
 
2.40 ± 0.55 

 
.025 
.301 
.030 
 
.083 
.062 
.014 
 
.264 

 
Table 28-feet up-and-go test and fear of falling survey (Likert Scale) 

Test/Survey Mean SD p-value 
8-feet up-and-go, second                                            Pre-
test                                                                                   

Post-test 

12.67 
9.81 

4.70 
3.51 

.000 

Fear of falling while exercising score                         Pre-
test 

Post-test 

4.04 
1.31 

1.21 
0.47 

.000 

 
IV. DISCUSSION  

 
While it is recommended and proved that balance 
exercise can improve balance ability in 12 weeks, this 
study showed that a carefully designed modified Tai 
Chi exercise program could improve balance ability 
in frail elderly in 6 weeks. A previous study [14] 
showed that only 6-week Tai chi training in healthy 
elderly improved the ability to balance. Significant 
interactions were observed for time in single-leg 

stance, excursion in limits of stability, and balance 
confidence. Even though the study at 4 weeks 
Intensive Tai Chi training [15], the resulted 
demonstrate a significant improvement including: 1) 
vestibular ratio in the sensory organization test, and 
2) directional control of their leaning trajectory in the 
limits of stability test when compared with those of 
the control group. The study of the effects of Tai Chi 
intervention on frail older adults is relatively limited, 
which may related to the high chance that the 
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participant will drop out during the study because of 
health problems. In addition, researchers also need to 
provide effort with maximum safety during practices. 
However, it was found that Tai Chi training in frail 
elderly people demonstrate positive results.The 
previous two studies in Stoke patients who had a 6-
week Tai Chi program [16], the first study discovered 
significant improvement in sway length and sway 
velocity, 10-m walking test, the timed up-and-go test 
andthe another study [17] found that the Limit of 
Stability Test measured including reaction time and 
end-point excursion of the body center gravityat mid-
program (6 weeks) was significantly higher than 
baseline. In addition, study of people with peripheral 
neuropathy [18], the results of the 6-min walk, the 
timed up-and-go Test and leg strength performance 
(peak knee joint extension torque) have significantly 
improved. Since this study focuses on the selection of 
Tai Chi Form that improve leg muscles effectively, so 
all Tai Chi’s designed form were tested by EMG 
(Electromyography). The screening criteria was at 
least 3 in 6 muscles of the lower body greater than or 
equal to 100 micro volts resulting from EMG test. 
Moreover, the increasing opportunities of exercise of 
the sedentary elderly may lead to the balance 
performance development which can be remarkable 
because there are more gaps to improve than people 
who exercise regularly. This study was conducted in 
elderly foster home to control variables that may 
affect the results of the study including meals, 
interference of other intervention and trips to attend 
the program. However, there are some limitations on 
this study, involving factors which are uncontrollable 
and may affect the practice of Modified Tai Chi, such 
as congenital disease, the level of deterioration of the 
body, social behavior and the ability to communicate 
over the subjects.  
 
CONCLUSION 

 
The results of the 6-week Modified Tai 
Chi demonstrate that it can improve balance 
performance in the elderly in some stability tests and 
reduces fear of falling perception score. Increase the 
length of training for 12 weeks or more may lead to 
better results in all stability tests, especially in some 
tough conditions such as Eyes Closed Foam 
Surface.  Other variables need be taken into 
consideration in further studies to gain a deeper 
insight into the effects of Modified Tai Chi in deep 
detail e.g. gender, age range, strength of lower body 
muscle, strength of abdominal muscles and fear of 
falling and etc. 
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