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Improving strength, flexibility and balance using 

Taijiquan exercises 

 
Joana L Yasol-Vicente 

 
Abstract 

The purpose of this study was to assess the effect of Taijiquan exercises on flexibility, balance, and leg 

strength among college students. The study used seventy-six students from three random sections of 

Physical Education 2 taking up Taijiquan, namely: BMMA, BSA 191C and BSA 191D. A 15-week 

Taijiquan Training Program was employed among the subjects, conducted two times a week for 80 min 

per session. Everyone was subjected to pre-test and post-test using wall squat, sit-and-reach, and one-leg-

standing balance as fitness parameters. After the intervention, a significant increase was observed 

between the respondents’ performance in three fitness parameters. This study has confirmed that the 

practice of Taijiquan has improved the muscle strength, flexibility, and balance. 
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Introduction 

Taijiquan or Tai Chi Chuan is an ancient Chinese exercise for health improvement, spiritual 

growth, disease prevention, healing assistance and self-defense [1, 2, 3]. It is an exercise that 

works on internal energy and manifests externally involving slow, circular movements, mental 

concentration, breath control relaxation and meditation [4]. The integration of mind and body is 

the significant ideology of all traditional Chinese martial arts. As it is not only focused in 

addressing physical pains but deals more on the improvement of the entire body making it 

more balance with its surrounding nature and in oneself. The slow moving but powerful 

characteristics of Taijiquan is intended to strengthen and stretch the body, develops balance 

and being aware of the body’s movement in space. It involves focused and controlled 

breathing which improve the flow of blood and other fluids and relaxation. Taijiquan training 

may vary from an individual or group level, thus, making it suitable for all ages and population 

groups in the society [5]. The practice of Taiji has been acknowledged as good physical activity 

in improving functional capability and health for people with varied health conditions, such as 

older adults, patients with chronic diseases, and even children with intellectual disability [6]. 

Studies also have shown evidence of excellent general health and fitness benefits in practicing 

Taijiquan such as improved balance and aerobic capacity in those with poor fitness, increased 

strength in the lower limbs, and increased well-being and improved sleep [7]. The 

characteristics and benefits of taijiquan in improving health and fitness among its 

practitioners’ paved way to the offering of the art in physical education program in the 

academe. This is augmenting the academic routine of the students by teaching them ways on 

improving their fitness using Taiji. Taijiquan or Tai Chi Chuan is now being offered as one of 

the Physical Education course offerings in Higher Educational Institutions in the Philippines. It 

is deemed to improve all the aspects of human life such as physical, social, mental, and 

emotional. In this study, the author examined the effect of Tai Chi on lower extremity muscle 

strength, flexibility, and functional balance control. This study aimed to examine whether Taiji 

program is effective in improving both health and skill related physical fitness in in the school-

based physical education curricula. The results of the study will help in providing alternative 

fitness programs in promoting health and fitness among students.  

 

Materials and methods  

A clustered random sampling was used to identify the population in this study. A total of 76 
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College students coming from the three randomized sections 

(i.e., BMMA, BSA 191A and BSA 191D) of Physical 

Education 2 2nd Term SY2019-2020 of National University 

Calamba Campus in Calamba, Laguna, Philippines was tested 

for strength, flexibility, and balance. All respondents agreed 

with an informed consent before the implementation of the 

study. The research was described, and voluntary 

participation were sought to the respondents. Further, risks 

and discomforts, potential benefits, utilization of the result, 

confidentiality and the researchers contact information were 

explained to the participants. 

A 15-week Tai Chi Intervention Program were employed 

among the respondents. Each session lasted for 60 minutes, 

twice every week with warm up and cool down exercises. The 

program includes basic Tai Chi, breathing and relaxation 

exercises and Yang Tai Chi (16 and 24 forms). A pre and post 

fitness test were employed to compare if the procedure 

influences the respondents. Three physical variables were 

measured, namely: sit-and-reach flexibility, static balance, 

and wall squat leg strength.  

Frequency and percent distribution were used to show the 

actual number of observations in both categorical (gender) 

and numeric (weight and height) variables. T-test was used to 

determine the significant difference between the respondent’s 

pre-test and post-test in different fitness parameters. One- way 

ANOVA was utilized to determine the significant difference 

among the means of the respondent’s pre-test and post-test for 

different fitness parameters. 

 

Results and Discussion  

Population Description 

To The study utilized three (3) random class sections of PE 2 

Taijiquan (Figure 1). Using a stratified random sampling, 

35% of the respondents were randomly picked from Bachelor 

in Multimedia Arts (BMMA), 33% respondents from 

Bachelor of Science in Accountancy 191C (BSA191C) and 

32% of the respondents came from Bachelor of Science in 

Accountancy 191D (BSA191D). The data further reveal that 

the respondents are dominated by male (70%) students with 

height and weight of 146-155 centimeters (cm) (49%) and 

121-130 pounds (lbs) (55%), respectively.  

 

 
 

Fig 1: The respondents’ demographic profile as to gender (A), section (B), height (C) and weight (D) 
 

Muscle strength  

Muscle strength is measured using the fitness parameter wall 

squat. Respondents’ test results on wall squat across different 

variables is presented in Table 1. Pre-test results of the 

population reveals that males (μ =131.52 sec) performed 

better than females (μ =81.7 sec). The section from BMMA 

did excel in wall squat with a mean of 148.4 seconds. 

Meanwhile, respondents with the height above 176 cm and 

weight between 111-120 lbs has the highest mean wall squat 

of 235.5 seconds and 103.58 seconds, respectively.  

Analysis of pre-test performance within clusters reveals no 

significant correlation in wall squat except in terms of gender 

(p-value = 0.01). This is expected as males are often more 

exposed to rigorous activities such as sports. Similarly, a 

significant difference was also observed between sections 

with p-value = 0.00.  

After the 15-weeks Tai Chi Training Program, it was 

observed that all respondents improved and performed 

between 57 to 627 seconds of wall squat. A significant 

difference was observed between the respondents’ pre-test 

and post-test with a p-value of 0.00 at 0.05 level of 

significance (Table 4). However, no significant difference 

was observed in some classes such as of those height below 

145cm, above 176cm, and weight between 101 to 110 lbs.  

Improvement on the performance can be attributed to the 

strengthening of the muscles in the pelvis, lower back, hips, 

legs, glutes, and abdomen. Despite tai chi involves slow 

bodily movement and not using any equipment during 
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execution, it can give comparable result like strength training 

or weightlifting which uses your body weight and gravity as 

resistance only. Similarly, the studies conducted by Penn et al 
[8], Zhou et al [9], Su et al [10] and Xu et al [11] among Tai Chi 

practicing elderlies revealed an enhanced muscle strength of 

the lower limbs.  

 

Flexibility  

The “sit and reach exercise” was used to measure the 

flexibility of the respondents. Their reached while sitting on 

the floor with their back flat on the wall and legs stretched out 

forward were compared before and after the Tai Chi 

Intervention Program. Pre-test results (Table 2) showed that 

respondents can reach between 19-79 centimeters. Post-test 

results revealed that they performed between 17-89 

centimeters. Despite some of the respondents exhibited 

reduced flexibility, as implied by the lower reached during the 

post-test, all class means improved after the intervention. 

Statistical analysis further verified that there is a significant 

difference between the respondent’s performance during pre-

test and post-test, with a p-value of 0.00 at 0.05 level of 

significance (Table 4). 

The practice of Tai Chi has been investigated by many 

researchers leading to the discovery that it was beneficial to 

improve flexibility among older adults [ 3, 6, 12]. The gentle and 

slow movement causes the maximum joint and muscle 

extension without causing injury. The involvement and 

coordination of all parts of the body, complimented by deep 

breathing scatters the stress brought about by the movement 

from one specific muscle group and distribute it to the entire 

body. 

 
Table 1: Respondents’ pre-test and post-test results on wall squat (in seconds) across different variables and their correlations within classes 

 

 
 

Table 2: Respondents’ pre-test and post-test results on sit and reach (in centimeters) across different variables and their correlations within 

classes 
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Balance  

Balance is the ability of the person not to fall, or in the case of 

objects, it is the state when the resultant force acting on it is 

zero [13]. In this study, balance is determined by the fitness 

parameter one leg standing balance exercise. Respondents’ 

pre-test and post-test results across different variables is 

shown in Table 3. Pre-test results reveal that respondents can 

do the exercise between 5 to 213 seconds, with a total average 

mean of 75.0 seconds. The highest were observed in the 

classes of males (79.6 sec), BMMA (85.8 sec), 146-155 cm 

height (83.8 sec) and 111-120 lbs weight (94.6 sec). 

After the 15-weeks Tai Chi Intervention Program were 

employed among the respondents, it was observed that their 

performance improved almost twice as much before the 

intervention was employed with the total mean of 132.0 

seconds (range: 21-335seconds). Statistical analysis further 

revealed a significant difference in total mean (p value of 

0.00) despite no difference in some classes of height (below 

145 cm, above 176 cm) and weight (below 100 lbs, 101-110 

lbs, above 131 lbs). 

Numerous studies have been conducted on the effect of Tai 

Chi on older individuals [14, 15, 16] and patients with mobility 

problems [4, 17, 1 8] showed a positive influence on balance 

control. Wong and Lan [19] emphasized that the 

synchronization of visual, proprioceptive, vestibular, and 

musculoskeletal system is essential in keeping one’s balance. 

He further stated that Tai Chi improves static and dynamic 

balance, especially in more challenging sensory perturbed 

condition. Tai Chi improves leg strength, flexibility, range of 

motion and reflexes which are all bodily mechanisms required 

to stay upright [19].  

 
 

Table 3: Respondents’ pre-test and post-test results on one leg standing balance (in seconds) across different variables and their correlations 

within classes. 
 

 
 

Table 4: Difference in the respondents’ pre-test and post-test on various fitness parameters across different variables 
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Conclusions and Recommendations 

The practice of Tai Chi has improved the muscle strength, 

flexibility, and balance. Further investigation on the effects of 

Tai Chi exercise in a bigger population is also recommended. 

Testing is also suggested to younger population such the 

grade school students. 

 

References  

1. Ratarasarn K & Kundu A. Yoga and Tai Chi. Current 

Opinion in Pulmonary Medicine 2020;26(2):186-192. 

https://doi.org/10.1097/MCP.0000000000000654 

2. Wang L, Wu K, Chen X & Liu Q. The Effects of Tai Chi 

on Lung Function, Exercise Capacity and Health Related 

Quality of Life for Patients with Chronic Obstructive 

Pulmonary Disease: A Pilot Study. Heart, Lung and 

Circulation 2019;28(8),1206-1212.  

https://doi.org/10.1016/j.hlc.2018.05.204 

3. Yang J. Tai Chi Chin Na: The Seizing Art of Tai Chi 

Chuan. New Hampshire (2nd ed.). YMAA Publication 

Center, 2014. 

4. Burschka JM, Keune PM, Oy UH, Oschmann P and 

Kuhn P. Mindfulness-based interventions in multiple 

sclerosis: beneficial effects of Tai Chi on balance, 

coordination, fatigue, and depression. BMC Neurology. 

2014;14(1),165. https://doi.org/10.1186/s12883-014-

0165-4 

5. Solloway MR, Taylor SL, Shekelle PG, Miake-Lye IM, 

Beroes JM, Shanman RM, Hempel S. An evidence map 

of the effect of Tai Chi on health outcomes. Systematic 

Reviews 2016;5(1): 126.  

https://doi.org/10.1186/s13643-016-0300-y 

6. Zou L, Sasaki J, Wei GX, Huang T, Yeung A, Neto O, 

Chen K, Hui S. Effects of Mind–Body Exercises (Tai 

Chi/Yoga) on Heart Rate Variability Parameters and 

Perceived Stress: A Systematic Review with Meta-

Analysis of Randomized Controlled Trials. Journal of 

Clinical Medicine 2018;7(11):404.  

https://doi.org/10.3390/jcm7110404 

7. Huston P, McFarlane B. Health benefits of tai chi: What 

is the evidence? 2021.  

https://Www.Cfp.ca/Content/62/11/881.Long. 

8. Penn IW, Sung WH, Lin CH, Chuang E, Chuang TY, Lin 

PH. Effects of individualized Tai-Chi on balance and 

lower-limb strength in older adults. BMC Geriatrics 

2019;19(1):235. https://doi.org/10.1186/s12877-019-

1250-8 

9. Zhou M, Peng N, Dai Q, Li H, Shi R, Huang W. Effect of 

Tai Chi on muscle strength of the lower extremities in the 

elderly. Chinese Journal of Integrative Medicine 

2016;22(11):861-866. https://doi.org/10.1007/s11655-

015-2104-7 

10. Su Z, Zhao J, Wang N, Chen Y, Guo Y, Tian Y. Effects 

of Weighted Tai Chi on Leg Strength of Older Adults. 

Journal of the American Geriatrics Society 

2015;63(10):2208–2210. 

https://doi.org/10.1111/jgs.13693 

11. Huang Y, Liu X. Improvement of balance control ability 

and flexibility in the elderly Tai Chi Chuan (TCC) 

practitioners: A systematic review and meta-analysis. 

Archives of Gerontology and Geriatrics 2015;60(2):233-

238. 

12. Pollock A, Durward B, Rowe P, Paul J. What is balance? 

Clinical Rehabilitation. 2000;14(4):402-6.  

https://doi/10.1191/0269215500cr342oa. 

13. Hackney ME, Wolf SL. Impact of Tai Chi Chu’an 

Practice on Balance and Mobility in Older Adults. 

Journal of Geriatric Physical Therapy. 2014;37(3):127-

135. https://doi.org/10.1519/JPT.0b013e3182abe784 

14. Nguyen MH, Kruse A. A randomized controlled trial of 

Tai chi for balance, sleep quality and cognitive 

performance in elderly Vietnamese. Clinical 

Interventions in Aging. 2012, 185.  

https://doi.org/10.2147/CIA.S32600 

15. Yu DH, Yang HX. The effect of Tai Chi intervention on 

balance in older males. Journal Sport Health Science, 

2012, 57-60. 

16. Hackney ME and Earhart GM. Tai Chi improves balance 

and mobility in people with Parkinson disease. Gait & 

Posture 2008;28(3):456-460.  

https://doi.org/10.1016/j.gaitpost.2008.02.005 

17. Kim H, Kim YL, Lee SM. Effects of therapeutic Tai Chi 

on balance, gait, and quality of life in chronic stroke 

patients. International Journal of Rehabilitation Research 

2015;38(2):156-161. 

https://doi.org/10.1097/MRR.0000000000000103 

18. Wong AMK, Lan C. Tai Chi and Balance Control. In Tai 

Chi Chuan. 2008; 115–123. KARGER.  

https://doi.org/10.1159/000134291. 

19. Brent CA. Transforming Your Life Through Self-Care: A 

Guide to Tapping into Your Deep Beauty and Inner 

Worth (6th ed.). Rowman & Littlefield Publishers, 2019. 

http://www.kheljournal.com/

