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Overview

❖ Chronic musculoskeletal pain and the promise/need for non-pharmacological 

biopsychosocially-informed interventions

❖ Mindful movement (MM) interventions 

❖ Clinical trials evidence of Tai Chi & Qigong for chronic musculoskeletal pain conditions 

(knee osteoarthritis, low back, neck)

❖ MM-specific mechanisms that contribute to clinical benefits: 

 • Enhanced somatosensory awareness 

 • Healthy pain appraisal



Chronic pain is best viewed from a biopsychosocial framework

Duenas et al 2016  J. Pain Res

Cultural



Mindful movement (MM)

• Distinct from conventional exercise and seated 
meditation1, 2

• Some form of movement or body positioning, plus:
❖ Cleared or calmed state of mind, with a goal of deep states of 

relaxation and breathing1

❖ Heightened body and psychophysiological awareness2

• Best viewed from embodied cognition framework––
mental and physical experiences co-create one 
another2,3  

1. Larkey et al. J Phys Act and Health 2009
2. Osypiuk et al. Front Human Neuro 2018
3. Schmalzl et al; Front Human Neuro 2016



Mind-body movement practices are multimodal 
biopsychosocially-informed  interventions
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Conceptual framework for pain

                     Multimodal therapeutic      
                components

• Stimulation of musculoskeletal 
tissues and through movement 
and diverse postures 

• Heighted somatic attention and 
mental focus

• Imagery/visualization
• Breathing and autonomic 

regulation

• Higher level cognitive strategies 
(e.g., non-judgmental curiosity   
vs. fearful rumination; kindness; 
self gratitude)

• Psychosocial and physical 
interactions

Enhanced physical & 
psychosocial function

Greater interoceptive 
and exteroceptive
acuity & healthier 

pain appraisal skills 

Reduced 
pain and 

pain 
interference

Enhanced safety, self-
efficacy, & adherence



Overview of Evidence

Evidence considered

• Meta-analyses and systematic reviews in past 5 years

• Recent scoping reviews

• Newer large scale RCTs 



Evidence:

> 3,000 peer-reviewed scientific 
publications on Tai Chi and 

Qigong1-3

*

1. Yang GY 2015 PLoSONE 
2. Yang GY 2021 CTIM
3. Zhang YP 2020 CTIM

1. Yang GY 2015 PLoSONE 
2. Yang GY 2021 CTIM
3. Zhang YP 2020 CTIM

*** Multi-system effects of TCQ results in multiple   
       direct and indirect benefits for pain conditions

Conclusions: “The findings suggest Tai Chi has multidimensional effects, including 
physical, psychological and quality of life benefits for a wide range of conditions, as well 
as multimorbidity. Clinically important benefits were most consistently reported for 
Parkinson’s disease, falls risk, knee osteoarthritis, cerebrovascular, and cardiovascular 
disease including hypertension.  For most conditions, higher quality SRs with rigorous 
primary studies are required”.  



Chronic low back pain, neck pain, 
and knee osteoarthritis

• Chronic OA, LBP, NP and are among most prevalent 
causes for pain and disability1,2,3

• Direct annual medical expenditure for OA > $65 billion; 
LBP and NP >$87 billion 3,4

• Multiple guidelines support conservative, non-
pharmacological therapies as first line approaches; 
associated with reduced costs and risk of opioid 
addiction4,5,6

1. Martin 2008, JAMA; 2. Dieleman et al JAMA 2016; 3. Qaseem et al Ann Int Med 2017
4.     US Bone & Joint Init 2019; 5. Hick et al.  Explore 2018; 6. Kligler et al J gen Int Med 2018



Meta-analyses and systematic reviews for pain 
conditions: Past 5 years

Tai Chi  + Qigong*

❖ Total: n=21

❖ Osteoarthritis (10); Low back  
(2); Neck (2); MSK general (7)

General limitations:
• Great variability in methodological quality/rigor of MAs, SRs; 
• High heterogeneity (interventions, populations, outcomes)
• Many studies of short duration (3-6 months)
• For some reviews (e.g. TCQ for LBP) >80% studies conducted 
   in Asia 

* Excludes review of TCQ for more general health 
   conditions or general reviews of integrative therapies for pain



Also see Zeng et al. Compl Ther Med 2020
Li et al. Int J Pub Health 2020
Hu et al. Clin Rehab 2021

Summary of findings
•  16 RCTs (n=986)
• Pain: TCQ vs all interventions 
   (majority passive) moderate to large
   effect size; no evidence of difference
   vs exercise.
• Physical function: Moderate to large 
   effect size  
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Only Tai Chi showed improvement in depression



Summary of findings
• 10 RCTs, n=959;
   9 studies from China

Also see:
Zhang et al. Appl Bionic and Biomech 2022
Zhang et al. Medicina 2019

2019

Effect Sizes for Pain
• SMD:  -1.71  TCQ vs Passive control

• SMD -1.07 TCQ + routine therapy 
(e.g. PT, acupuncture vs routine therapy)

TCQ for low back pain



• RCT (n=350)
• Virtual Tai Chi+Qigong+meditation 
   vs. Waitlist control
• 12 week intervention; 
   2X’s/wk; 60 min



Also see:
Girard and Girard. Compl Ther in Clin Practice 2019
Xie et al. Pain Res and Mgmt  2021

2022

Summary findings
• 21 RCTS (n=1770)
• 18/21 China 

TCQ for
neck pain

Effect Sizes for Pain
• SMD:  -0.81  TCQ vs. waitlist control

• SMD -0.07 TCQ vs. active exercise
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Does Mindful Movement 
Make “Sense”?





(Ankle)

(Zou et al 2019)

(Ankle)

* All RCTs



Plantar sensation

• Pre-post single arm study

• 25 older adults with peripheral neuropathy

• 24 weeks of Yang-style Tai Chi

• Monofiliment acuity tests

Also see:  Li and Manor 2010 A J Chin Med; Cavegan 2015 EBCAM 
          



Mediation analyses suggest reductions in pain catastrophizing 
explains approximately 1/3 of the effect on pain intensity and 
bothersomeness and 2/3 of the effect on disability.

RCT TC vs waitlist (n=160)
Tai Chi reduces both 

bothersomeness of cLBP 
pain and disability by 30%1

2016



Conclusions

1. MM interventions are promising for reducing pain and disability 
across multiple MSK conditions. High quality RCTs warranted. 
Unclear if MM interventions are more efficacious or safer vs. 
conventional exercises.

2. Heightened body awareness and affective attention may enhance 
somatosensation and pain appraisal, which may mediate clinical 
benefits directly (e.g. biomechanical efficiency) and indirectly (e.g. 
safety, enjoyability, adherence, mood). Larger studies powered for 
mediation analysis, factorial trial designs, and mechanistic studies 
(e.g., neuroimaging) needed to inform relevance of ‘top-down’ vs. 
‘bottom-up” training components. 



Thanks for listening
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