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Water Tai Chi 

 Psychological & Physical Well-being 

 Mind-body Concept 

 De-stress 

 Balance  

 Increased vitality 

 Increased focus 

 Increased energy 

 Stabilisation 



Clinical Applications 

 Fall Prevention  

 Pain Relief 

 Lumbar Stabilisation 

 Functional enhancement 

 

 

 

 



Styles and Elements 

 Yang’s Tai Chi 24 movements 

 Ai-Chi  

 Originated by Jun Konno in 1980’s 

 Popularised by Ruth Sova  

 16 to 19 movements  

 



Twist and Turn 搂膝拗步 

 Trunk Mobility and Stabilization 

 Concentration 

 Vestibular Training 



Down Whip 单鞭下势 

 Weight Shifting 

 Stretching 

 Balancing  

 



Hand in Clouds云手 

 Co-ordination 

 Concentration 

 Alternate Weight Shifting  



 

Single Leg Lift 左右蹬腿 

 Balance  

 Static and Dynamic 

 Core Stabilization 

 Strengthening 

 Static and Graded 

 



Ai-Chi 

Balancing 
Accepting 

with grace 



Ai-Chi 

Encircling 

Freeing 
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1 

水與太極相容 

效果相得益彰 
 

Perfect 
match 

 

 

 

2 3 

水中太極 

保健治療並重 

 
Health  

Treatment 

減壓舒懷 

鍛練身心 

 

Holistic 

4 

易學安全 

實踐體驗 

Easy 

Safe 
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Low back pain and hydrotherapy 

 Low back pain (LBP): most common condition in 

PT OPD 

 

 Hydrotherapy  

 Common modality for patients with LBP 

 

 Efficacy of hydrotherapy on LBP  



Tai Chi and LBP 

 Slow controlled sequential movements combined 

with deep diaphragmatic breathing 

 

 Safe and improve physical measures (peripheral 

joint pain, disability, physical performance and 

fall recurrence) 

 
 

 

Hall AM, Maher CG, Latimer J. et.al. (2009) BMC Musculoskeletal Disorders 10:55 1471-2474 

 

 



Workflow & Design 

Patients with LBP 

Baseline Assessment 

Randomization 

Water Tai Chi + Ai Chi 

Group x 12 sessions (6-

8/52) 

Normal PT Group x 12 sessions (6-

8/52) 

(No BET Ex.) 

Control Group: basic back home 

ex. & wait x 6/52 

Intention-to-treat analysis was done for those 

defaulted cases 

Re-assessment 



AIM 

 

 To investigate the efficacy of hydrotherapy 

incorporating Tai Chi and Ai Chi for patients 

with low back pain 

 

 

 



Methodology 

Inclusion Criteria: 

 Patients with principal diagnosis of LBP for 

more than 3 weeks 

 

 Patients aged between 18 to 72 years 

 



Methodology 

Exclusion Criteria: 

 Patients who are contra-indicated to hydrotherapy 

 Patients whose LBP are due to IOD or on litigation 

 Patients with neurological deficits 

 Patients with severe pathology of low back pain e.g 

red flags 

 



Methodology 

Exclusion Criteria: 

 Patients who cannot walk independently 

 Patients who will have spinal operation within 

3 months 

 Patients with active psychiatric illness and are 

on regular clinical follow-up 



Methodology 

 Outcome Measures 

 Numeric Pain Rating Scale (NPRS) from 0 to 10 

 Numeric Global Rate of Change Scale 

(NGRCS) 

 Roland-Morris Disability Questionnaire (RMDQ) 

 6-minute Walk Test 



Methodology 

Outcome Measures 

 Activation of transverse abdominus by 

ultrasound imaging 

 Single-leg Standing Test (SLS) 

 



Measuring activation of  abdominal muscles 

(TrA) 

 Ultrasound scan 

 Resting, right and left leg lifting 

for 20cm  

 Leg raise  Autonomic  

activation 

 % change of thickness of TrA: 

Calculated and grouped as 

ipsilateral and contralateral 

contraction 



 





Statistical Analysis 

 Most of the outcomes are not in normal 

distribution  

 Non-parametric Mann-Whitney U-test is used for 

3-group comparison 

 Water Tai Chi group Vs Control group 

 Water Tai Chi group Vs Normal PT group 

 Normal PT group Vs Control group 

 p value was set at 0.0167 i.e. 0.05/3 



Groups Distribution 

Group No. of patients 

participated 

No. of patients 

finished 

No. of patients 

defaulted 

Water Tai Ch + 

Ai Chi  
27 22 5 

Usual PT 27 25 2 

Control 26 26 0 



Demographics 

Water Tai Chi 

Group 

n = 27 

Usual PT Group 

 

n = 27 

Control Group 

 

n = 26 

Age (mean ± SD) 51.2 ± 10.1 48.7 ± 11.6 50.0 ± 10.2 

Sex (M:F) 12 : 15 7 : 20 12 : 14 

Onset of LBP in 

months (Mean ± SD) 

(p = 0.926) 

64.6 ± 65.7 86.6 ± 114.7 101.4 ± 132.8 

Sessions Attended 

(Mean ± SD) 
9.4 ± 4.8 9.96 ± 4.7 N/A 



Baseline data comparison 
( 3 groups comparison) 

Outcomes Mean +/- SD p-value 
(Kruskal 
Wallis) 
P<0.05 

Water Tai Chi 
(n = 27) 

Usual PT 
(n = 27) 

Control 
(n = 26) 

Pain 痛楚系數 

(-10 to 10) 

4.43 +/- 2.18 5.76 +/- 1.92 4.87 +/- 2.12 0.077 

RMDQ 
盧倫摩氏功能問卷 

(0 to 24) 

10.41 +/- 4.99 12.07 +/- 5.31 8.58 +/- 4.79 0.05 

6-min. walk 
6 分鐘步行測試 

(meters) 

369.07 +/- 
87.22 

360.43 +/- 
70.89 

349.42 +/- 
81.52 

0.595 

Balance (EO) 
平衡 (開眼) 
(seconds) 

70.37 +/- 
59.13 

53.52 +/- 
51.58 

53.24 +/- 
52.33 

0.470 

Balance (EC) 
平衡 (閉眼) 
(seconds) 

17.23 +/- 
30.90 

12.91 +/- 
24.92 

6.14 +/- 4.55 0.223 

TA activation 
深層腹背肌厚度 

(%) 

0.56 +/- 9.64 1.81 +/- 8.54 5.60 +/- 12.94 0.436 



Post-treatment data comparison 
(3 groups comparison) 

Outcomes Mean +/- SD p-value 
(Kruskal 
Wallis) 
p<0.05 

Water Tai Chi 
(n = 27) 

Usual PT 
(n = 27) 

Control 
(n = 26) 

Pain痛楚系數 
(-10 to 10) 

2.57 +/- 1.65 3.2 +/- 2.52 4.06 +/- 2.54 0.105 

RMDQ盧倫摩氏功能問
卷 

(0 to 24) 

7.41 +/- 4.81 6.85 +/- 5.68 7.23 +/- 4.49 0.881 

6-min. walk 6 分鐘步行 
(meters) 

401.59 +/- 
81.46 

399.37 +/- 
66.54 

342.69 +/- 
83.31 

0.007 

Balance (EO)平衡 (開眼) 
(seconds) 

72.81 +/- 
56.84 

62.93 +/- 58.70 52.83 +/- 54.36 0.315 

Balance (EC)平衡 (閉眼) 
(seconds) 

18.7 +/- 33.29 14.68 +/- 25.38 5.75 +/- 4.16 0.008 

TA activation 
深層腹背肌厚度 

(%) 

8.43 +/- 11.14 5.30 +/- 7.47 1.65 +/- 8.51 0.047 

Overall improvement  
整體狀況改善 

(% 

50 +/- 32.28 45.33 +/- 34.00 10.19 +/- 31.67 0.000 



Outcomes Mean +/- SD p-value 
(Mann-Whitney U) 

P<0.0167 
Water Tai Chi 

(n = 27) 
Control 
(n = 26) 

Pain 痛楚系數 
(-10 to 10) 

2.57 +/- 1.65 4.06 +/- 2.54 0.027 

RMDQ 盧倫摩氏功能問卷 

(0 to 24) 
7.41 +/- 4.81 7.23 +/- 4.49 0.922 

 6 min. walk  
6 分鐘步行測試 

(meters) 

401.59 +/- 81.46 342.69 +/- 83.31 0.005 

Balance EO 平衡 (開眼) 

(seconds) 
72.81 +/- 56.84 52.83 +/- 54.36 0.125 

Balance EC 平衡 (閉眼) 

(seconds) 
18.7 +/- 33.29 5.75 +/- 4.16 0.004 

TA Act. 深層腹背肌厚度 
(%) 

8.43 +/- 11.14 1.65 +/- 8.51 0.015 

Overall Improvement 
整體狀況改善 

（%） 

50 +/- 32.28 10.19 +/- 31.67 0.005 

Post-treatment data comparison 
(Water Tai Chi vs Control) 



Outcomes Mean +/- SD p-value 
(Mann-Whitney U) 

p<0.0167 
Usual PT 
(n = 27) 

Control 
(n = 26) 

Pain 
(-10 to 10) 

3.2 +/- 2.52 4.06 +/- 2.54 0.238 

RMDQ 
(0 to 24) 

6.85 +/- 5.68 7.23 +/- 4.49 0.694 

6-min. walk 
(meters) 

399.37 +/- 66.54 342.69 +/- 83.31 0.007 

Balance (EO) 
(seconds) 

62.93 +/- 58.70 52.83 +/- 54.36 0.391 

Balance (EC) 
(seconds) 

14.68 +/- 25.38 5.75 +/- 4.16 0.014 

TA activation 
(%) 

5.30 +/- 7.47 1.65 +/- 8.51 0.233 

Overall  
improvement % 

45.33 +/- 34.00 10.19 +/- 31.67 0.001 

Post-treatment data comparison 
(Usual PT vs Control) 



Outcomes Mean +/- SD p-value 
(Mann-Whitney U) 

P<0.0167 
Water Tai Chi 

(n = 27) 
Usual PT 
(n = 27) 

Pain 
(-10 to 10) 

2.57 +/- 1.65 3.2 +/- 2.52 0.459 

RMDQ 
(0 to 24) 

7.41 +/- 4.81 6.85 +/- 5.68 0.645 

6-min. walk 
(meters) 

401.59 +/- 81.46 399.37 +/- 66.54 0.749 

Balance (EO) 
(seconds) 

72.81 +/- 56.84 62.93 +/- 58.70 0.548 

Balance (EC) 
(seconds) 

18.7 +/- 33.29 14.68 +/- 25.38 0.815 

TA activation 
(%) 

8.43 +/- 11.14 5.30 +/- 7.47 0.174 

Overall 
improvement % 

50 +/- 32.28 45.33 +/- 34.00 0.549 

Post-treatment data comparison 
(Water Tai Chi vs Usual PT) 



Conclusion (水療太極效用) 

 Enhance walking endurance (增強步行耐) 

 

 Improve balance (改善平衡) 

 

 Strengthen TrA muscles (強化深層腹背肌) 

 

 Overall improvement (達致病況整體改善) 

 

 

 

 



Discussion 

 Fusion of well accepted means of rehabilitation 

 

 Improving compliance to self-management 

 ‘take home’ skill 

 Practicability in the community 

 No equipment required 

 Peer support 

 



Limitations 

 Small sample size  

 A fairly heterogeneous group: include 

acute/ subacute/ chronic LBP patients 

 High ceiling effect of single-leg standing 

with vision 

 No long-term follow-up 
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