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Wallace et al. (2017) 

Symptomatic OA: 27 million in US, 8.5 million in UK;  

>300 million worldwide 

  



 

Chronic Pain and Opioid Crisis 

 
• WHO estimates 20% of the world population has 

chronic pain.  

• 126 million US people have chronic pain which 

costs $785 billion a year in medical bills. 

• 100 million Americans used prescription opioids 

in 2015, primarily from pain management. 

       

 

 

 

Source: Annals of Int Med; 2015 Nat’l Survey on Drug Use and Health; NEJM.  

 

 

       

 

 

 
 



Rates of Death Related to Prescription Opioids Drug 

Poisoning in US, 2000-2014 

Source: N Engl J Med 2016;374(2):155, CDC data 

• Between 2000 

and 2014, the 

rates of death 

from prescription-

opioid overdose 

nearly 

quadrupled 
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Strong Evidence   

• Tai Chi and acupuncture for Knee Osteoarthritis  

• Acupuncture and yoga for back pain  

• Massage therapy for neck pain  

• Relaxation techniques for severe headaches and migraine  

 

Weaker evidence 

• Tai Chi may assist those with Fibromyalgia 

• Massage therapy, spinal manipulation and relaxation 

approaches may benefit back pain  

 



    

      

Brain Regional Blood Flow Response to  

     Pain  in  Fibromyalgia vs Controls  
 

   
 

Gracely et al, Arthritis & Rheumatism 2002; 46: 1333-1334 



Tai Chi Mind-body Benefits for Chronic Pain 
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47 studies published in English or Chinese.  

 
 

 

 

                             Wang C et al.  JAMA Internal Medicine. 2004;164: 493-501 
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Growth of Tai Chi Literature 

Currently, there are 28000 studies (6000 RCTs) 



Tai Chi and Osteoarthritis 





Tai Chi - Intervention 

Classical Yang style   

 

1 hour, 2x/week, 12 weeks 

                                                  

Every session:     

  1) Warm up and review Tai Chi principles  

  2) Meditation with Tai Chi movement 

  3) Breathing technique  

       4) Relaxation   
 

Wang et al. BMC Complement Altern Med. 2014 8;14: doi: 10.1186/1472-6882-14-333.  
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• Randomized, 52-week, comparative effectiveness trial.  

 

• 204 participants with symptomatic knee OA (mean age 60 

years). 

 

• Tai Chi (2 times per week for 12 weeks) or standard physical 

therapy.  

                                Wang, et al. 2016 



Physical Therapy 
 

   Consistent with recommended guidelines 
  

•  30-minitue outpatients sessions  

    2 x /week (6 weeks)  

 

   
• 6 weeks of rigorously monitored  
   home exercise 
   (30-minutes, 4 x /week) 
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Tai Chi Physical Therapy 

 Wang, et al. Annals of Internal Medicine, 2016  



Royal Australian College of General 

Practitioners (RACGP) 

 American college of rheumatology 

Guidelines for the Management of 

Osteoarthritis 2019 

Osteoarthritis research society international 



Tai Chi and Fibromyalgia 



NEJM, 2010 



Study Aims 

To further investigate of effects of Tai Chi on  

symptoms, and functional mobility for patients with  

fibromyalgia.  

 
 

 

Clin Rheumatol 2012; 31: 1205-1214 



1. Wang C, et al. BMJ. 2018;360:k851. 

2.  JAMA May 2018 ;319, 20 2069 

3. Annals of Internal Medicine, 2018 doi:10.7326 
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Wang et al. BMJ 2018;360:k851 



Main Findings 

 • Tai Chi has similar symptom improvement 

compared with the current most commonly 

prescribed non-pharmacological treatment for 

patients with fibromyalgia.  

  

• Longer duration of Tai Chi demonstrated 

greater improvement.  

       

• Therapeutic benefits were consistent among 

multiple instructors in a large sample of 

diverse fibromyalgia patients.  

   
Wang (2018), BMJ 



Why mind-body                 

approaches work? 

(Mechanisms)   



Tai Chi Significantly Improves Lower Extremity 

Strength and Power Compared to Physical Therapy 



• 32 RCTs of Tai Chi, Qi Gong, 

Meditation, and Yoga 

 

• C-reactive protein decreased  

after 7 to 16 weeks of mind-body 

interventions.  

 

• Mind-body therapies appear to 

reduce markers of inflammation 

and influence virus-specific 

immune responses to 

vaccinations.  



Dose-Response Effects of Tai Chi and Physical Therapy for 

Knee OA 

Lee, et al. 2018 PM&R 

Pain Function 

Estimated minimum effective doses of Tai Chi and Physical 

Therapy were 4-5 weeks for ≥50% improvement in pain and 

function 
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