
Internet Journal of Allied Health Sciences Internet Journal of Allied Health Sciences 

and Practice and Practice 

Volume 20 Number 3 Article 2 

June 2022 

The Effect of Tai Chi on Dynamic Balance in Younger Adults: The Effect of Tai Chi on Dynamic Balance in Younger Adults: 

Implication for Physical Therapy Practice Implication for Physical Therapy Practice 

Anthony O'Neill 
Augusta University, mt.toneyoneill@gmail.com 

Debra A. Beazley 
University of Lynchburg, dabeazley@gmail.com 

Lori Bolgla 
Augusta University, lbolgla@augusta.edu 

Follow this and additional works at: https://nsuworks.nova.edu/ijahsp 

 Part of the Alternative and Complementary Medicine Commons, and the Rehabilitation and Therapy 

Commons 

Recommended Citation Recommended Citation 
O'Neill A, Beazley DA, Bolgla L. The Effect of Tai Chi on Dynamic Balance in Younger Adults: Implication 
for Physical Therapy Practice. The Internet Journal of Allied Health Sciences and Practice. 2022 Jun 
29;20(3), Article 2. 

This Manuscript is brought to you for free and open access by the College of Health Care Sciences at NSUWorks. It 
has been accepted for inclusion in Internet Journal of Allied Health Sciences and Practice by an authorized editor 
of NSUWorks. For more information, please contact nsuworks@nova.edu. 

http://nsuworks.nova.edu/ijahsp/
http://nsuworks.nova.edu/ijahsp/
https://nsuworks.nova.edu/ijahsp
https://nsuworks.nova.edu/ijahsp
https://nsuworks.nova.edu/ijahsp/vol20
https://nsuworks.nova.edu/ijahsp/vol20/iss3
https://nsuworks.nova.edu/ijahsp/vol20/iss3/2
https://nsuworks.nova.edu/ijahsp?utm_source=nsuworks.nova.edu%2Fijahsp%2Fvol20%2Fiss3%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/649?utm_source=nsuworks.nova.edu%2Fijahsp%2Fvol20%2Fiss3%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/749?utm_source=nsuworks.nova.edu%2Fijahsp%2Fvol20%2Fiss3%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/749?utm_source=nsuworks.nova.edu%2Fijahsp%2Fvol20%2Fiss3%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:nsuworks@nova.edu
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Abstract Abstract 
Purpose:Purpose: The objective of this study was to investigate the effect of Tai Chi on the dynamic balance in 
younger, active community-based adults with no history of lower extremity injury or balance problems. 
Methods:Methods: Fourteen subjects (4 males / 10 females; age 23.6 + 6.2 years-old; height 166.5 ± 11.1 cm; weight 
75.9 ± 19.3 kg) completed a 13-week undergraduate Tai Chi course. Dynamic balance was assessed 
at the beginning and the end of the course using the Y-Balance test. Results:Results: Post-hoc testing showed 
significant improvements in anterior (P=0.007) and posterior lateral (P=0.003) reach distances with a 
Cohen’s d at 0.54 and 0.71 for the anterior and posterior lateral, respectively with significant improvement 
in right composite compared to left composite (P<0.0001). Cohen’s d was 0.51 and 1.38 for the left and 
right composite score, respectively. Conclusions:Conclusions: These findings suggest that Tai Chi may be useful as an 
exercise regimen to increase anterior and posterior lateral dynamic balance in balance-dependent activity 
as measured by the Y Balance Test. The authors champion that Tai Chi may be a useful addition for a 
physical therapy treatment plan, preventative exercise plan, or wellness program to increase anterior and 
posterior lateral dynamic balance. 
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Abstract  
The objective of this study was to investigate the effect of Tai Chi on the dynamic balance in younger, active community-based 
adults with no history of lower extremity injury or balance problems.  Fourteen subjects (4 males / 10 females; age 23.6 + 6.2 
years-old; height 166.5 ± 11.1 cm; weight 75.9 ± 19.3 kg) completed a 13-week undergraduate Tai Chi course.  Dynamic 
balance was assessed at the beginning and the end of the course using the Y-Balance test.  Post-hoc testing showed significant 
improvements in anterior (P=0.007) and posterior lateral (P=0.003) reach distances with a Cohen’s d at 0.54 and 0.71 for the 
anterior and posterior lateral, respectively with significant improvement in right composite compared to left composite 
(P<0.0001). Cohen’s d was 0.51 and 1.38 for the left and right composite score, respectively.  These findings suggest that Tai 
Chi may be useful as an exercise regimen to increase anterior and posterior lateral dynamic balance in balance-dependent 
activity as measured by the Y Balance Test. The authors champion that Tai Chi may be a useful addition for a physical therapy 
treatment plan, preventative exercise plan, or wellness program to increase anterior and posterior lateral dynamic balance.  

Key words: dynamic balance, physical therapy, Tai Chi, Y Balance Test, young adults  

 

 

 

 

 

 

 

 

 

 

 

 



 

INTRODUCTION 
Dynamic balance is the ability to maintain an upright posture through a shifting center of gravity. This is an important skill for any 
movement-based activity considering ranges in movement activity from as simple as walking to as complex as ballet. Dynamic 
balance requires lower extremity strength, flexibility, proprioception, and neuromuscular control, as well as a properly functioning 
peripheral and central nervous system.1 A healthy and integrated neurological and musculoskeletal system is needed for a 
strong dynamic balance.  Poor dynamic balance, due to impairments or deficiencies in the neuromuscular or muscular systems, 
may reflect suboptimal performance and lead to injuries.2,3 Decreased function of dynamic balance in deconditioned individuals 
may lead to decreased ability to perform activities of daily living.4,5  Athletes that underperform on dynamic balance tests can be 
at  higher risk for sustaining a lower extremity injury, while older adults with inadequate dynamic balance are at higher risk for 
falls, serious injury from the fall, and death.2,4-6 Radu and Rata determined in their research of young adults that physically active 
young people have better postural balance than do the sedentary ones, as scored with the Balance Error Scoring system 
suggesting the potential balance decline of inactive young adults. 7 Therefore, improving or preventing the loss of dynamic 
balance is important for all individuals throughout the lifespan.  
 
An exercise asserted to have the effect of improving dynamic balance, dynamic standing, and lead to balance improvements 
during exercise, sporting activities, and activities of daily living is the intervention of Tai Chi.8 Growing in popularity as an easily 
adapted exercise, Tai Chi as a component of Tai Chi, Yoga, and Qi Gong is noted by the National Health Statistics Report of the 
Centers for Disease Control and Prevention to have a usage increase among United States adults aged 18 and over from 5.8% 
in 2002 to 10.9% in 2012.9 The popularity for Tai Chi is driven in part by the ease of use as either a practitioner-driven or 
individualized low impact exercise.  Contributing to the popularity of use by physical therapists is the research performed by 
Wang et al which espouses Tai Chi to have similar beneficial effects to the standard course of physical therapy treatments for 
specific conditions.10 

 
Tai Chi is asserted to be a beneficial exercise for dynamic balance among individuals with differences in fitness level and 
age.11,12 As a weight-bearing exercise consisting primarily of slow, controlled, and flowing movements combined with controlled 
breathing and mental concentration, Tai Chi requires no special equipment or athleticism. It can be adapted for individuals of 
very low function or challenging enough for those of very high function by simple modifications of the postures, such as 
deepening the stance or widening and lowering the body into the lunge for higher level practitioners or practicing seated for frail 
individuals.13 Research conducted over the last two decades has demonstrated the usefulness of Tai Chi as a safe and effective 
intervention for improving dynamic balance and preventing falls in the older individual.14, 15 Previous research of Tai Chi has 
emphasized improvement in balance, posture and neuromuscular control as well as joint proprioception for mostly older 
participants contributing toward research in improvement of gait stability and reduction in falls.  Research examining specifically 
the effects of Tai Chi on joint proprioception has alluded to the efficacy of long term Tai Chi in producing improved joint stability 
proprioception and stability in weight shifting.16 Additional research conducted by Wang et al supports the idea of Tai Chi to be 
equally beneficial as a proprioceptive exercise program in improving neuromuscular function of the ankle in an older population.17 
Additionally, research has shown a contribution of Tai Chi to the improvement of conditions such as chronic obstructive 
pulmonary disease, stress, anxiety, hypertension, chronic pain, and low bone mineral density among others.13, 15 However, very 
few studies investigate the effects of Tai Chi in a younger, generally healthy recreationally active community-based population. 
One study that examined younger adults, the research of Radu and Rata demonstrated that balance deficits may exist in 
younger adults with a sedentary life style suggesting that deficits in balance may exists in a self-reported active community- 
based population.7 This research project assumes a beneficial effect of a 13-week Tai Chi course for community-based 
participants who are self-reported as active young adults with an understanding that life style while not measured may present on 
a spectrum across the group from more sedentary to more active.   
 
The Y Balance Test (YBT), a commercially available tool that is commonly used for clinical assessment of dynamic balance, was 
developed to standardize the modified Star Excursion Balance Test (SEBT).  YBT was designed as an abbreviated version of the 
SEBT improving efficiency to three directions: anterior (ANT), posterolateral (PL), and posteromedial (PM).18 The YBT composite 
score (CS) is calculated by summing the three reach directions and normalizing to lower extremity length.  Asymmetry is the 
difference between right and left limb reach. The SEBT has been suggested to predict which individuals are at risk for lower 
extremity injury. When evaluating the composite score, Plisky et al found female athletes with a composite reach of less than 
94% of limb length were at risk of an injury.19 Research has shown that greater than 4 cm of ANT asymmetry during the SEBT 
suggests a prediction of individuals at risk for injury and a CS of less than 89% of limb length increases lower extremity injury risk 
that is 3.5 times greater.2  Steffen et al reported that adherence to a neuromuscular training program improved performance on 
the SEBT and decreased risk of injury in female youth soccer players.20   Important to the research of this study of male and 
female participants, researchers have demonstrated no difference between sexes in performance of the YBT when small 
samples are used.21, 22 



 

 
The hypothesis of this study was that a short course of Tai Chi intervention would increase performance on the Y Balance Test 
(YBT) for these subjects in the anterior, posterior lateral, and posterior medial directions.  The authors assert that if Tai Chi is 
shown to be beneficial for improving dynamic balance in a younger population, it may be a way to augment dynamic balance 
training and reduce the likelihood of potential injury in younger, community-dwelling individuals. The ease of performance of Tai 
Chi may empower the patient and physical therapist to use Tai Chi as an exercise that can be performed anywhere with no 
equipment and easily adjusted to be practiced throughout the entire lifespan.  
 
RESEARCH DESIGN 
Participants 
Participants for the Internal Review Board approved study were recruited via convenience sampling through a for-credit 
undergraduate Tai Chi course. The course professor was not involved in the research project and there was no course incentive 
for the participant’s involvement in the study. Participants self-disclosed to be healthy and recreationally active in the community. 
The participants reported to have no history of lower extremity injury or surgery or pre-existing balance issues. Participants with 
these issues were excluded from the study.  The researchers met with the students participating in the class at the end of the 
second-class session, and explained the purpose of the study and the process of the study. Volunteers were solicited for the 
study during this session, the informed consent as well as demographic data were completed, and initial baseline measurements 
were taken. Sixteen students volunteered to participate in the study, however, two were lost to follow-up, meaning these subjects 
declined to participate in the final measurements.  As noted in Table 1, the final fourteen subjects included four men and ten 
women (mean age 23.56 ± 6.17 years-old; height 166.5 ± 11.1 cm; weight 75.9 ± 19.3 kg). The final measurements were taken 
at the conclusion of the semester during the last night of the course.  
 
Outcome Measure 
The Y Balance Test was used to assess balance in accordance with procedures described by Hertel et al.23 The YBT requires a 
piece of equipment composed of a raised platform with three calibrated pipes jutting out in the ANT, PL, and PM directions. Each 
pipe is marked in centimeters with a sliding piece that the test taker slides with the reaching limb to indicate reach distance. 
Plisky et al reported good-to-excellent interrater (ICC=0.99-1.00) and intra-rater reliability (ICC=0.85-0.91).3 Prior research has 
determined a minimal clinical importance difference (MCID), or the smallest difference in score which a patient would perceive as 
beneficial for a change in intervention management, for the YBT CS at 3.5%.24,25 

 
Table 1. Subject Demographics 

Subject Sex Age Height (cm) Weight (kg) BMI 

1 M 20 180.3 90.8 27.9 

2 F 21 154.9 43.1 18.0 

3 F 22 162.6 54.9 21.0 

4 F 21 160.0 58.6 23.0 

5 M 20 187.9 86.3 24.4 

6 F 24 167.6 72.6 25.9 

7 F 24 170.2 72.6 25.1 

8 F 44 167.6 113.0 40.2 

9 F 19 165.1 72.6 26.7 

10 F 29 162.5 90.8 34.4 

11 M 21 182.8 81.7 24.4 

12 M 20 177.8 86.3 27.3 

13 F 22 165.1 85.4 31.3 

14 F 19 152.4 42.5 18.3 

 
Design and Setting 
This pilot study used a quasi-experimental, pre- and post-test research design measuring dynamic balance following a 13-week 
Tai Chi program.  The independent variable of the study was the Tai Chi method which consisted of the Simplified 24-Posture 



 

Routine.26 The dependent variable of the study was the change score from the start to the end of the course on the YBT 
excursion measured bilaterally.  The Tai Chi course met two times per week for a total of 13 weeks (26 sessions). Additionally, 
there were two self-practices and two meetings for testing.  Each session comprised a 5-minute warm-up that included gentle 
circular movements of the neck, shoulders, wrists, hips, knees, and ankles. Warm-up was followed by 45 minutes of Tai Chi 
instruction.  The class was taught by Dr. Hailei Zhao, a visiting professor from Shanghai University of Traditional Chinese 
Medicine, in partnership with the Augusta University Confucius Institute. Dr. Zhao, a Tai Chi instructor and Doctor of Traditional 
Chinese Medicine had nearly 20 years of clinical and academic experience.   
 
Procedures 
Subjects were instructed in the process for the YBT as well as demonstrated the process for the test. After being instructed in the 
YBT, each subject performed one practice trial that included movement in each direction bilaterally. Practice was followed by 
three test trials in each direction bilaterally. Reach distance was recorded to the nearest ½-cm. The results of each of the three 
trials was averaged and normalized to limb length. These calculations comprised an individual (INDIV) direction reach score. 
Additionally, all reach distance values for each limb were combined and averaged to obtain a composite (COMP) score using the 
following equation, as defined by Plisky et al: [{(avg. ANT + avg. PM + avg. PL)/3} / limb length] x 100. 6 

 
Data Analysis 
Statistical analyses were conducted using Statistical Package for Social Science, version 25 (SPSS Inc, Chicago, IL, USA). The 
distances of the three trials in each reach direction were averaged and normalized to limb length using the formula: norm (%) = 
avg distance (cm)/leg length (cm) x 100. The normalized data was used to perform a 2 (side) X 3 (direction) X 2 (time) ANOVA 
with repeated measures to compare how these factors influenced changes in individual reach (INDIV) direction. Additionally, all 
reach distance values for each limb were combined and averaged to obtain a composite (COMP) score. COMP scores provide a 
more overarching view of the subjects. COMP scores were calculated using the following equation: COMP = (avg. ANT + avg. 
PM + avg. PL)/3 x limb length x 100. A 2 (side) X 2 (time) ANOVA with repeated measures was used to compare changes in 
COMP. The P-value was 0.05 and corrected using the Bonferroni procedure. The Bonferroni procedure protects against Type I 
error (false positive) by adjusting the P-value of each individual comparison to give the overall probability of 0.05.27 Lastly, effect 
sizes were calculated using (Cohen’s d) to determine clinically-meaningful changes.27 Cohen’s d was 0.54 and 0.71 for the ANT 
and PL, respectively. At baseline, there was no difference in mean reach distances between the left and right sides; however, an 
interaction effect existed between side and time for COMP. Post-hoc testing showed a significant improvement in right COMP 
compared to left COMP (P<0.0001). Cohen’s d was 0.51 and 1.38 for the left and right COMP, respectively. 
 
RESULTS  
Sixteen students volunteered to participate in the study, however, two were lost to follow-up. Subjects included four men and ten 
women (mean age 23.56 ± 6.17; height 166.5 ± 11.1 cm; weight 75.9 ± 19.3 kg). All subjects were between the ages of 19 and 
24, except one participant that was 28 and one that was 44 years old. All participants were undergraduate students at Augusta 
University enrolled in an introduction to Tai Chi course for college credit. The average attendance rate for the course as provided 
by the professor was 90% for the participants in the sample; individual attendance rates was not provided by the professor to the 
researchers.  
 
Post-hoc testing showed significant improvements in ANT (P=0.007) and PL (P=0.003) reach distances, but not in the PM 
(P=0.326) reach distance (Table 2). Cohen’s d was 0.54 and 0.71 for the ANT and PL, respectively. At baseline, there was no 
difference in mean reach distances between the left and right sides; however, an interaction effect existed between side and time 
for COMP. Post-hoc testing showed a significant improvement in right COMP compared to left COMP (P<0.0001) (Table 3). 
Cohen’s d was 0.51 and 1.38 for the left and right COMP, respectively. Based on prior research, MCID of 3.5% is exceeded.  
Minimal improvement for these composite scores tabulated at 101 cm is exceeded on the left (102.7 cm) and right (109.7 cm) 
suggesting the changes made in scores show merit toward a beneficial use of this intervention.  
 
Table 2 
Mean Reach Pre- and Post-Intervention 

Direction (L) Mean 
Pre-Test 
Distance 

(cm) 

(R)Mean           
Pre-Test 
Distance 

(cm) 

Avg. Mean 
Pre-Test 
Distance 

(cm) 

(L) Mean 
Post-Test 
Distance 

(cm) 

(R) Mean 
Post-Test 
Distance 

(cm) 

Avg. Mean 
Post-Test 
Distance 

(cm) 

P 

ANT   72.9   72.3  72.6   76.1  75.5   75.8 .007 

PM 109.7 110.3 110.0 111.0 112.4 111.7 .326 

PL 112.5 112.6 112.1 119.2 119.0 119.1 .003 



 

Table 3 
Composite scores pre- and post-intervention.  

Side Pre-Intervention 
COMP Score (%) 

Post-Intervention 
COMP Score (%) 

Mean Difference 
(Post-Pre) 

P Value 

Left 98.4 ± 7.9 102.1 ± 6.5   3.76               .014 

Right 98.4 ± 8.2 109.7 ± 8.2 11.31 .0001 

Note:  Based on prior research, MCID of 3.5% is exceeded.  Minimal improvement for these composite scores tabulated at % to 
101 is exceeded on the left and right and significant on the right.24  
 
DISCUSSION     
The purpose of this study was to examine the effects of a 13-week Tai Chi exercise program on dynamic balance in a population 
of younger, active community-based adults. Most of the research available on Tai Chi to date has been done in a population of 
older adults in the context of fall risk and chronic disease.  Wang et al in a research study to compare Tai Chi to traditional 
physical therapy treatment for participants with a history of osteoarthritis found (Tai Chi at 2 times per week for 12-weeks) 
produced similar benefits to a six-week traditional physical therapy program at (2 times per week for 6 weeks with a 6-week 
exercise follow-up).10 At 12 weeks, the Western Ontario and McMaster Universities Osteoarthritis Index score was substantially 
reduced in both groups suggesting that Tai Chi was equally beneficial for these participants.10 Wolf et al in an early research 
study to compare Tai Chi effectiveness to computerized balance training found Tai Chi to impact favorably on biomedical and 
psychosocial indices of frailty and to have a favorable effect upon occurrence of falls.12 Unlike these studies, this research did not 
compare two interventions; nor was there assumed to be a condition limiting function in this sample of younger adults. Harada et 
al in a study similar to this research measured standing sway for pre and post intervention in young, active adults following a 40-
minute Tai Chi intervention.29 Standing sway with double-leg-stance and single-leg-stance (eyes open and closed) testing 
showed a reduction in sway after the 40-minute Tai Chi class suggesting a possible improvement in balance for this group of 
young participants.  The improvement in YBT scores for subjects of this research project suggested a meaningful improvement 
YBT scores after the thirteen-week intervention.   
 
The results of this study showed overall improvements in dynamic balance, as evidenced by improved COMP scores following 
the 13-week Tai Chi intervention. The effect size of Tai Chi on the COMP scores was moderate on the left side and high on the 
right side indicating that participants had greater improvement in dynamic balance on the right lower extremity.  Regarding reach 
directions, there were statistically significant improvements in the ANT and PL reach directions with moderate effect size. 
However, there was no statistically significant change in the PM reach direction. This finding may be explained by the nature of 
the Tai Chi form practiced. The form includes postures that involve single-leg weight bearing while reaching/stepping forward or 
reaching/stepping backward with the non-weight bearing leg. The forward stepping is similar to the ANT reach direction, while 
the backward stepping is similar to the PL reach direction of the YBT. There are no movements in this Tai Chi form that simulate 
the PM reach direction.  
 
Considering the statistical significance of these results combined with moderate and high effect sizes, these results suggest that 
the improvements seen in dynamic balance in this population are well beyond trivial.27 Furthermore, there may be far reaching 
implications, as impaired dynamic balance is a risk factor for many conditions and contributes to disability in all ages. The MCID 
was met bilaterally suggesting Tai Chi as a possible use for improving dynamic balance in anterior and posterior-lateral lower 
extremity movement. The authors of this paper advocate that Tai Chi may be beneficial in reducing the discrepancies in ANT / 
PL movements of the lower extremities that lead to injury. The present study suggests that Tai Chi improves dynamic balance in 
an active, younger adult population with no history of lower extremity injury or balance issues. Improvements in YBT scores have 
been associated with positive outcomes in predicting the potential for lower extremity injury risk. Considering this, Tai Chi may be 
a useful addition to a physical therapy treatment plan, preventative exercise, or wellness program. 
 
Limitations   
Some limitations of this study should be noted. The sample size was small with no control group. The study design did not 
capture a discernment or a reason for right and left COMP discrepancies. Lifestyle of this group was not measured suggesting 
that some of the self-reported active group may present with a more sedentary lifestyle. The intervention period was relatively 
short. By the end of the class, the students were able to complete the form with some cueing from the instructor, but few could 
perform the form in its entirety on their own.  
 
Future Directions 
Future research should focus on larger sample sizes, hand dominance, and recognition of pre-intervention fitness levels and 
lifestyle. A control group involved in no intervention would be useful to distinguish results from natural fluctuations in ability to 



 

perform YBT tasks. Lastly, it is reasonable to assume that Tai Chi may have a beneficial effect on lower extremity movements 
that benefit from improvements in dynamic balance in anterior and posterior lateral positions. In a cross-sectional study 
comparing 29 older Tai Chi practitioners to healthy adults of similar age, the Tai Chi practitioners had stronger knee strength.29 

Therefore, future research controlling for the above parameters and inclusion of musculoskeletal conditions would be insightful.     
 
In conclusion, Tai Chi is an easy to perform exercise that requires no equipment and can be modified for a wide range of fitness 
levels. The present pilot study suggests that Tai Chi improves dynamic balance in an active, community-based younger adult 
population with no history of lower extremity injury or surgery or balance deficits. Tai Chi may be beneficial in treating and 
preventing neuromusculoskeletal declines of the lower extremity and may be a useful component of or adjunct to physical therapy.  
Improvements in YBT scores have been associated with positive outcomes in multiple conditions, including chronic ankle instability, 
Patellofemoral Pain Syndrome, and lower extremity injury risk in young athletes.30-33 Additionally, practicing Tai Chi throughout life 
may provide benefits if practiced into older age. Considering this, Tai Chi may be a useful addition to a physical therapy treatment 
plan, preventative exercise plan, or wellness program as a means to increase balance and decrease the risk of injury.  
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