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Tai Chi and Chronic Pain
Philip W.H. Peng, MBBS, FRCPC

Abstract: In the last 2 decades, a growing body of research aimed at
investigating the health benefits of Tai Chi in various chronic health
conditions has been recognized in the literature. This article reviewed the
history, the philosophy, and the evidence for the role of Tai Chi in a few
selected chronic pain conditions. The ancient health art of Tai Chi contributes to chronic pain management in 3 major areas: adaptive exercise,
mind-body interaction, and meditation. Trials examining the health
benefit of Tai Chi in chronic pain conditions are mostly low quality. Only
5 pain conditions were reviewed: osteoarthritis, fibromyalgia, rheumatoid arthritis, low back pain, and headache. Of these, Tai Chi seems to be
an effective intervention in osteoarthritis, low back pain, and fibromyalgia. The limitations of the Tai Chi study design and suggestions for the
direction of future research are also discussed.
(Reg Anesth Pain Med 2012;37: 372Y382)

L

ong-term noncancer pain is prevalent in industrial nations
with a median point prevalence of 15%.1 In the United States,
the National Center for Health Statistics estimates that 1 of 4
Americans has chronic or recurrent pain, and 40% of Americans
say that pain has a moderate or severe impact on their lives.2 The
estimated total cost (direct and indirect) of chronic pain exceeds
US $150 billion annually.3 Despite that, many patients experience poor treatment outcomes from traditional medical therapies.4 Complementary and alternative medicine (CAM) has
emerged as a popular alternative, especially among chronic pain
patients.5 Complementary and alternative medicine practices are
often grouped into broad categories, such as natural products,
mind-body medicine, and manipulative and body-based practices.6 Tai Chi is an example of mind-body medicine.
In the United States, approximately 2.5 million individuals
have practiced Tai Chi for health reasons, and this number is
increasing.7 In the last 2 decades, a number of investigators have
examined the role of Tai Chi in pain and various chronic health
conditions. The objectives of this review are to examine the
health benefits of Tai Chi in pain patients and to assess the
evidence of therapeutic benefits of Tai Chi in a few selected pain
conditions.

METHODS
We performed computerized searches of the medical literature in the following databases: MEDLINE (from 1970 to
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November 2011), HealthSTAR (from 1970 to November 2011),
PsycINFO (from 1970 to November 2011), EMBASE (from
1970 to November 2011), AMED (from 1985 to November
2011), CAB (from 1973 to November 2011), and the Cochrane
Library (from 1993 to November 2011). In addition, manual
searches of the reference lists of selected articles were performed. Keywords used in the literature search included ‘‘pain,’’
‘‘hyperalgesia,’’ ‘‘neuralgia,’’ ‘‘tai chi,’’ ‘‘tai ji,’’ and ‘‘tai qi.’’
Inclusion criteria were randomized controlled trials (RCTs) examining the use of Tai Chi as the main intervention for a certain
well-defined chronic pain condition. The search result is presented in Figure 1. The study scientific quality was evaluated
using Jadad score, a validated tool assessing the study design
and quality of reporting8 (Table 1). In addition, studies with
outcome assessment by a blind assessor are specifically pointed
out in the tables because it is impossible to have a double-blind
design with Tai Chi intervention. The strength of evidence and
grades of recommendation were determined using the schema
developed by the US Development of Health and Human Services Agency for Health Care Policy and Research9 (Table 2).

PHILOSOPHY, HISTORY, AND DEVELOPMENT
OF TAI CHI
Tai ChiValso referred as Tai Chi Chuan, Taiji, or Taiji
Quan (both Chuan and Quan mean ‘‘fist’’)Vliterally means
‘‘ultimate supreme.’’ In this article, we will use the term Tai Chi
to represent Tai Chi Chuan. The concept of the term Tai Chi
appears in both Taoist and Confucian Chinese philosophy, which
considered Tai Chi the driving force of the universe.10 In this
regard, Tai Chi is believed to generate 2 opposing forces, the yin
and yang, which form the symbol of Tai Chi. This Taoist philosophy suggests that the world is full of contrast or conflicts and
that harmony can be reached by balancing these contrasts or
conflicts. The symbol of Tai Chi (Fig. 2) conveys the 2 opposing
forces, yin and yang, which are not absolute and are capable of
changing each other’s direction. Tai Chi exercise itself teaches
‘‘stillness in movement’’ and constant transfer of body weight,
reflecting the simultaneous separation and merging of yin and
yang energy in the form of ‘‘qi.’’11,12 In Chinese belief, ‘‘qi’’ is
the internal energy of the body.
Tai Chi is an ancient martial and health art that was developed a few hundred years ago. It involves gentle, flowing
circular movement of the upper limbs, constant weight shifting
of lower limbs, meditation, breathing, moving of qi (the internal
energy in Chinese belief), and various techniques to train mindbody control. Although many Chinese believe that Master
Zhang San Feng, a Taoist priest, developed Tai Chi, the history
literature attributed the origin of Tai Chi to Master Chen Wang
Ting, who lived at the end of the Ming Dynasty (1597Y1664 AD).
From him, Tai Chi was passed on through many generations in
the Chen family until the martial art was disseminated outside
the family by Yang Lu Chan.13 There are 5 major styles of Tai
Chi, each named after the Chinese families from which each
style originated: Chen, Yang, Wu, Sun, and Wu/Hao. Chen is
generally accepted as the oldest style. The major family styles
share much underlying theory but differ in their approaches to
training: postures, forms, pace, and order of movements.14 There
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TABLE 2. Key to Evidence Statements and Grades of
Recommendations
Statements of Evidence
Ia
Ib
IIa

FIGURE 1. Flow diagram of screened, excluded, and analyzed
studies.

are now dozens of new styles, hybrid styles, and offshoots of the
main styles. However, these 5 family schools are recognized by
the international community as being the orthodox styles.
In 1956, the government of the People’s Republic of China
sponsored the Chinese Sports Committee, which brought
together 4 Tai Chi teachers to create a simplified form of Tai Chi
as exercise for the masses. They truncated and abbreviated
the traditional Yang family-style Tai Chi forms to 24 postures,
taking 4 to 5 minutes to perform.13,15 Tai Chi can be practiced
everywhere, indoors and outdoors, alone, or as a group. No
special equipment is required. All that is needed is a small flat
area of approximately 4 m2, loose clothing, and flat-heeled
shoes.14 Because of the official promotion, Tai Chi has become
a very popular exercise in China.15

HEALTH BENEFITS
Improvement in Physical Fitness
Adaptive Exercise
Tai Chi is an exercise of mild-to-moderate intensity,
depending on the duration, pace, experience, and time spent
practicing.16 The metabolic equivalent of task (MET) for Tai Chi
ranges from 2.5 to 6.5. One MET is defined as the ratio of work

Evidence obtained from meta-analysis of RCTs
Evidence obtained from at least 1 RCT
Evidence obtained from at least 1 well-designed controlled
study without randomization
IIb
Evidence obtained from at least 1 other type of well-designed
quasiexperimental study
III
Evidence obtained from well-designed nonexperimental
descriptive studies, such as comparative studies, correlation
studies, and case reports
IV
Evidence obtained from expert committee reports or opinions
and/or clinical experiences of respected authorities
Grades of Recommendations
A
Requires at least 1 prospective, randomized controlled trial
as part of a body of literature of overall good quality
and consistency addressing the specific recommendation
(evidence levels Ia and Ib)
B
Requires the availability of well-conducted clinical studies,
but no prospective, randomized clinical trials on the topic
of recommendation (evidence levels IIa, IIb, III)
C
Requires evidence obtained from expert committee reports
or opinions and/or clinical experiences of respected
authorities; indicates an absence of directly applicable
clinical studies of good quality (evidence level IV)
Source: US Department of Health and Human Services Agency for
Health Care Policy and Research.9

metabolic rate to a standard resting metabolic rate of 1 kcal/kg
per hour.17 The MET in the range of 3 to 6 is equivalent to
exercise of moderate intensity, such as dancing or brisk walking.17 The peak oxygen uptake (V̇O2peak), defined as the highest
attained oxygen uptake (V̇O2) during exercise testing, is commonly used to measure aerobic capacity and thus physical fitness or endurance.18 Long-term Tai Chi training has been shown
to enhance aerobic capacity (V̇O2peak) by 16% to 27% and by
16% to 21% in a cross-sectional study and a longitudinal study,
respectively.19,20 However, a systematic review examining the
controlled trials failed to support the superiority of Tai Chi over
sedentary control.21 The lack of effects may be due to the ‘‘dose’’
effect (duration, frequency, and intensity).22 If the training goal

TABLE 1. Jadad Score
Study Characteristic
& Was the study described as randomized (this includes words such as randomly, random, and randomization)?
& Was the method used to generate the sequence of randomization described and appropriate
(table of random numbers, computer generated, etc)?
& Was the study described as double-blind?
& Was the method of double-blinding described and appropriate (identical placebo, active placebo, dummy, etc)?
& Was there a description of withdrawals and dropouts?
& Deduct 1 point if the method used to generate the sequence of randomization was described and it was inappropriate
(patients were allocated alternately or according to date of birth, hospital number, etc).
& Deduct 1 point if the study was described as double-blind but the method of blinding was inappropriate
(eg, comparison of tablet vs injection with no double dummy).

Score
0/1
0/1
0/1
0/1
0/1
0/j1
0/j1

The first 5 items are indications of good study quality; a point is added for each criteria met. The last 2 items indicate poor study quality; a point is
subtracted for each criteria met. The Jadad score8 therefore ranges from 0 to 5.
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FIGURE 2. The symbol of Tai Chi, depicting the close relationship
of yin and yang.

is to increase aerobic capacity or muscular strength, a complete
set of classic Tai Chi is recommended.

Improvement in Musculoskeletal Strength and
Balance
The slow exercise speed and constant weight shifting associated with Tai Chi increase the load on the lower limbs. Tai
Chi training has been shown to improve musculoskeletal
strength and balance.23Y25 Twelve-week Tai Chi intervention
was shown to result in significant improvements in the isometric
strength of knee extensors.23 Long-term (Q12 months) Tai Chi
practice was effective in enhancing the strength of the knee
joints, with a 20.3% improvement for extensors and a 15.9%
improvement for flexors26 as well as improving torque in the
ankle dorsiflexors.27
This improved musculoskeletal strength can contribute to
improvement in balance.24 The integration of cognitive and
physical components in Tai Chi could represent additional value
of Tai Chi over other exercise programs that mainly focus on
physical aspects only. Tai Chi enhances self-awareness of balance and thereby decreases the fear of falling.28Y30 Prevention of
falls among the elderly is an important health issue because
approximately 30% of community-living persons aged 65 years
and older experience a fall at some point in their lives.31 Of these
falls, 55% to 70% result in physical injury, of which one fifth
require medical attention.32,33 Two recent reviews examined the
role of Tai Chi in the prevention of falls. One suggested that Tai
Chi had the potential to reduce falls or the risks of falling among
the elderly, provided that they were ‘‘relatively’’ young (ie, in
their 60s and 70s) and nonfrail (such as living in the community).34 The other review found that Tai Chi reduced the incidence of falls by 49% and 21% versus exercise and nonexercise
control, respectively, although the difference was not statistically
significant in the latter. The fear of falling was also lower in the
Tai Chi group.35 The dose of Tai Chi exercise programs was
heterogeneous, ranging from 16 to 120 hours. Although the
authors of this review35 concluded that there was insufficient
evidence for fall prevention with Tai Chi, they also remarked that
the presence of a positive dose-effect relation in Tai Chi was
highly likely. They suggested future research on the role of patient characteristics (eg, living setting, activity level), intervention dose, and effect maintenance on the measured outcomes.

Other Health Benefits
Low bone mineral density (BMD), either in the form of
osteoporosis or osteopenia, is a risk factor for fracture after a
fall.36 Tai Chi is recommended to osteoporotic women as a safe
and effective exercise for bone density maintenance.37 The 2004
US Surgeon General’s report on osteoporosis specifically
recommends Tai Chi as a good exercise for fall prevention.38 Tai
Chi also addresses other risk factors associated with osteoporosis and osteopenia, such as poor balance, decreased muscle
strength, and diminished agility.37
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A review of the controlled trials and observation studies
provides preliminary evidence that Tai Chi exercise is beneficial
to patients with coronary artery disease and congestive heart
failure.39 In a RCT, the patients recovering from an acute
myocardial infarction were randomized to 1 of 3 groups: mixed
Tai Chi/Qigong intervention, conventional aerobic exercise, or
to a cardiac support group for 8 weeks. Both the aerobic exercise
and Tai Chi groups were associated with significant reductions
in systolic, diastolic blood pressure, as well as resting heart
rate.40 Moreover, the adherence rate with Tai Chi was superior.
This is important because utilization and adherence of conventional cardiac rehabilitation programs is an issue.41 In patients
with congestive heart failure, 12 weeks of Tai Chi exercise was
shown to increase exercise capacity and improve B-type natriuretic peptide and disease-specific quality of life, using the
Minnesota Living with Heart Failure Questionnaire to compare
with the control group.42 Tai Chi exercise was also consistently
shown to reduce the blood pressure in patients with hypertension, a known risk factor for coronary artery disease.43

Conclusions
In conclusion, Tai Chi is a mild to moderate aerobic exercise, depending on the intensity, pace, frequency, and duration of
the practice. Because the movement is slow and gentle, an individual with chronic illness and pain can pace according to their
physical fitness. The constant shifting of body weight helps to
improve the balance, minimize the risk of falling, maintain
BMD, reduce blood pressure, and improve exercise capacity in
patients with cardiovascular disease.

Mind Body Control
It is now well supported by current scientific literature
that the relationship between nociceptive information and pain
perception is profoundly affected by affective and cognitive
factors.44 Higher centers play an important role in pain perception. Of particular importance are the roles of attention and
expectation.
Attention is a mechanism by which sensory events, including nociceptive information, are selected and enter awareness. Two modes of attention selection are conceptualized in a
neurocognitive model.45,46 One is ‘‘top-down selection,’’ which
is an intentional and goal-directed process that prioritizes information relevant for current action. This is achieved by modifying the sensitivity of the relevant signals relative to the noise.
The signal, which is the stimulus-specific neural response, is
enhanced by amplifying the activity of neurons that respond to
relevant stimuli. The noise represented by the irrelevant stimuli
is dampened by inhibiting the activity of the neurons that respond to it. Simply put, this refers to the concentration and
staying focus of one’s mind. ‘‘Bottom-up selection’’ corresponds
to an unintentional, stimulus-driven capture of attention by the
events themselves. Noxious input is a good example of unintentional stimuli that can act as a source of distraction. Although
the bottom-up attention is unintentional, it is influenced by the
top-down processes.45 Clinically, these concepts help one explore the possibility for an individual to exercise executive
control over nociceptive interference, either improving the topdown or bottom-up selection, through training with mind-body
interaction exercise like Tai Chi. The concept of attention helps
us understand why many patients with chronic pain display
cognitive deficits, which can be attributed to anxiety or a specific construct of ‘‘hypervigilance’’ to pain, that is, a tendency to
increase attentional allocation to pain-related information.47
The complex function of the human brain also allows us to
anticipate a multitude of future scenarios, including upcoming
* 2012 American Society of Regional Anesthesia and Pain Medicine
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pain and discomfort (expectation). This capability, in turn,
invokes coping strategies, such as behaviors to avoid pain and/or
an activation of the different inhibitory mechanisms for pain
relief.48 Activation of the descending pain control system
through the anticipation of pain relief is well exemplified by the
placebo response.49 The descending inhibitory network involves
a constellation of areas in the higher centers, such as the rostral
anterior cingulate cortex, the periacqueductal gray, and the
rostral ventromedial medulla. The network influences the ascending nociceptive input through endogenous opioids and
nonopioids pathways.50,51 Again, these concepts help one to
explore the possibility for an individual to exercise executive
control over nociceptive input, by anticipating the forthcoming
pain52 and using imagery techniques53 and meditation54 to cope.
Tai Chi is an excellent exercise for training the mind body
interaction. The traditional and fundamental teaching of Tai Chi
is to emphasize the interrelationship of the mind and body:
consciousness or mind (yi) leads to the movement of energy (qi),
which in turn leads to the movement of the body.11,55,56 Each
style involves movement of the whole body in fluidity and
harmony. Without concentration, focus, and attention directed
either to the body or to the environment, the movement will be
disorganized, and it will not be Tai Chi.57 Furthermore, the styles
and movements of Tai Chi are full of metaphors, such as ‘‘grasp
the bird’s tail,’’ ‘‘white crane spreads its wing,’’ and the famous
‘‘cloud hands.’’ The practitioner is required to feel the chi or
internal energy flowing like water across the body. This ‘‘mind’’
component has been shown to have various beneficial effects.
Concentration and mindfulness meditation itself may modulate
multiple aspects of health, including mood, pain, and functions
of the immune and peripheral autonomic nervous systems.58Y61
Encouraging control through the use of visual imagery and
managing beliefs and expectations can also influence our
physiology and health.62Y64
In summary, the role of higher centers in pain modulation is
well supported by an abundance of literature. Tai Chi helps
individuals focus and improve their body-mind control. The
central belief of Tai ChiV‘‘the mind moves the qi and the qi
moves the body’’Vhelps people optimize their coping
mechanisms.

Meditation/Breathing Effects on Psychological
Well-Being
Chronic pain has a profound effect on patients’ psychological well-being, social relationships, and quality of life.65,66
Individuals who experience pain are associated with a much
higher risk of depression, suicidal ideation, anxiety disorders,
increased tendency to catastrophize, poor anger control, emotional distress, and sleep disturbance, especially for those who
experience significant limitations in their daily activities due to
pain.65,67 These psychological comorbidities pose significant
economic burdens to those involved, reduce productivity, and
increase health care costs.68,69
Tai Chi offers appealing management modalities because of
its relatively low cost, the low physical and emotional risk involved, and because of the way it encourages patients to take a
more active role in their treatment. The effectiveness of Tai Chi
in psychological well-being was recently examined in a systematic review.70 This review included 40 studies (17 RCTs, 16
nonrandomized comparison studies, and 7 observational studies) published between 1980 and 2009 and involving approximately 3800 patients or healthy individuals from 6 countries.
The conclusion was that Tai Chi was associated with favorable
effects on mood, improved stress levels and self-esteem, and
reduction in anxiety and depression. The effects on stress,
* 2012 American Society of Regional Anesthesia and Pain Medicine

Tai Chi and Chronic Pain

anxiety, and depression were of moderate effect sizes using biascorrected Hedges g score. Although definitive conclusions were
limited because of variation in designs, comparisons, heterogeneous outcomes, and inadequate controls, similar conclusions
were drawn by another review around the same time.71
The improvement in psychological well-being can be associated with the ‘‘mind’’ or physical components of Tai Chi. As
discussed earlier, practitioners of Tai Chi depend on the mind to
direct the inner energy. In doing so, they must keep their mind
peaceful and placid. Internal peace of mind and coordinated
breathing are the important components of mindful stress reduction.72,73 In addition, physical activity/exercise is well supported by the literature in association with better psychological
health.74Y77 One review demonstrated the causal link between
physical activity and a reduction in clinically defined depression. This review also showed that exercise is associated with the
strongest anxiety-reduction effects.78
In summary, meditation, breathing, and visual imagery are
essential components of Tai Chi, help control mood, and are
associated with improvements in psychological well-being, including reduced stress, anxiety, depression, and mood disturbance as well as increased self-esteem.

SPECIFIC PAIN CONDITION
Osteoarthritis
Background
Among the different types of arthritis, osteoarthritis is the
most common.79 Treatment includes pharmacologic, nonpharmacologic, and surgical modalities. Common nonpharmacologic
options like weight loss,80 exercise,81 and self-management programs82 aim to improve pain, function, and psychological wellbeing. As discussed previously, Tai Chi is an aerobic exercise
that provides muscle strengthening and improves balance and
coordination. All these attributes are thought to be able to contribute to pain relief in arthritis.83 In addition, Tai Chi improves
psychological well-being and enhances body-mind control, which
encourages better coping strategies and minimizes fear avoidance.83 It might therefore be helpful in the management of
osteoarthritis.

Review of Evidence
Five RCTs84Y88 (Table 3) and 3 systematic reviews89Y91
published to date examine the effects of Tai Chi on patients with
osteoarthritis. Although 11 RCTs had been included in those
systematic reviews, 6 of them were excluded for discussion because of various reasons (Table 4).92Y98 Because it is impossible
to blind the Tai Chi intervention, the maximum Jadad score is 3
(Table 3). To minimize the bias, the outcomes in 3 studies were
assessed by investigators blind to the groups assigned (Table 3).
All RCTs demonstrated an improvement in physical functioning and/or health status. Three trials included only patients with
osteoarthritis of knee, and all showed a reduction in pain.
In summary, there is strong evidence to suggest that Tai Chi
is beneficial for pain relief, physical function, and psychological
well-being among patients with osteoarthritis of the knee (level
Ib, recommendation A).9 Evidence of analgesic benefit in
patients with osteoarthritis in other joints is not convincing.

Fibromyalgia
Background
Fibromyalgia (FM) is characterized by the presence of
widespread pain for more than 3 months.99 The new diagnostic
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TABLE 3. Published RCTs for Tai Chi Intervention in Osteoarthritis

First
Author/
Year
Hartman/
2000

OA Regions;
Total No. of
Patients
Randomized/
Analyzed

Jadad
Score/
AC/Blind
Assessor

Multiple; 35/33

3/j/j

Tai Chi
Intervention

Pain Outcome
at 12th Week

Control

Yang; 2/wk; Routine care
12 wk
and usual
physical
activity

NSVASE

Song/2003

Knee; 72/43

3/+/j

Sun; 3/wk.; Routine
12 wk
treatment

, Pain-K-WOMAC

Brismee/
2007

Knee; 41/39

3/j/+

,Overall and
maximum
painVVAS

Fransen†/
2007

Hip/knee; 97/97‡

3/+/+

Yang; 3/wk Attention
for 6 wk;
control
home Tai
program*
Chi 6 wk
Sun; 2/wk; Wait list
12 wk

Knee; 40/40‡

3/+/+

Yang; 2/wk; Attention
12 wk
control
program*

,PainVWOMAC

Wang/2009

NSVWOMAC

Other Outcome at
12th Week
jArthritis
self-efficacy
jSatisfaction
general
health (AIMS)
,Tension (AIMS)
,Stiffness,
jphysical
functioning
K-WOMAC
jBalance
jOverall and
physical
function
in WOMAC
jPhysical function
in WOMAC;
better timed
stair climb
jPhysical function
in WOMAC,
patient, and
physician global
VAS; jbalance,
SF-36 PCS;
, CES-D

Remarks
Baseline
jArthritis
pain in
TC group

3 groups in
comparison with
hydrotherapy

*Attention control program: referred to lectures in health topics in Brismee’s study and to wellness education and stretching exercise in Wang’s study.
†In Fransen’s study, the third groupVhydrotherapy groupVwas not included.
‡Intent-to-treat statistical analysis.
AC indicates allocation concealment; AIMS, Arthritis Impact Measure scales; ASE, arthritis self-efficacy, questions are scored on a Likert scale from
0 to 100, with higher scores representing greater self-efficacy; CES-D, scores on the Center for Epidemiologic Studies Y Depression index ranging from
0 to 60, with higher scores indicating more dysphoria; K-WOMAC, WOMAC in Korean; NS, no significant difference; PCS, Physical Component
Summary of SF-36; SF-36, Medical Outcomes Study 36-Item Short-Form Health Survey is a self-administered, 36-item questionnaire that assesses the
concepts of physical functioning, role limitations due to physical problems, social function, bodily pain, general mental health, role limitations due to
emotional problems, vitality, and general health perceptions (scores range from 0 to 100, with higher scores indicating better health status); Universities
Osteoarthritis Index, scores are standardized to a 0 to 100 range, with higher scores indicating greater pain or physical disability; VAS, visual analog
scale; WOMAC, Western Ontario and McMaster.

criteria discarded the use of tender points but added a symptom
severity scale.100 A recent work showed that patients with FM
have a diminished efficacy of descending pain inhibitory
mechanisms or the diffuse noxious inhibitory control.101,102
Diffuse noxious inhibitory control modulates ascending nociceptive signals through opioid receptors, or nonopioid receptors,
such as noradrenergic or serotonergic pathways.52 Treatment
philosophy includes pharmacotherapy to inhibit pronociceptive
input and augment modulatory signaling, such as antidepressants and gabapentinoids; psychotherapy; aerobic exercise to help restore physical function and improve self-efficacy;
and other modalities to manage comorbidities, such as sleep
disturbance.103 Of those treatment modalities, aerobic exercise
and multicomponent therapy stand out in effectiveness for improving fatigue, mood, and physical fitness.104,105 Pharmacologic
therapies currently available for the treatment of FM are associated with limitations, including small effect size and tolerance
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issues.83,106Y108 A combination of pharmacological and nonpharmacological therapies is appropriate.
Tai Chi offers an appealing treatment modality with its 3
components addressing the multifaceted problems of FM: an
exercise component for physical function, mind-body interaction to address the deficit in diffuse noxious inhibitory control,
and a meditation/breathing component for psychological wellbeing. In addition, there is evidence to suggest the enhancement
of sleep with Tai Chi.83,109

Review of Evidence
Two preliminary studies, 1 pilot nonrandomized study and
1 case series, suggested the beneficial effects of Tai Chi in
patients with FM.110,111 Recently, Wang et al112 conducted a
single-blind, RCT evaluating the effect of a 12-week training
program of classic Yang-style Tai Chi on patients with FM
* 2012 American Society of Regional Anesthesia and Pain Medicine
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TABLE 4. Reasons for Exclusion of Studies for Tai Chi Intervention in Osteoarthritis
First Author/Year

Listed in Review Article

Reason for Exclusion

Remarks

Alder/2000, 200793

Lee,89 Hall,90 Escalante91

Published in abstract in 2000 and PhD
dissertation 2007

No formal publication find in
index article other than these
abstract and dissertation

Song/2007
An/2008

Hall,90 Escalante91
Escalante91

Data duplicated from Song et al (2003)
Baduanjin is not Tai Chi

Lee/2008
Lee/2009
Ni/2010

Escalante91
Escalante91
Escalante91

Nonrandomized study
‘‘Tai Chi Qigong’’ as the intervention
Withdrawn from journal because
of suspected fabrication

compared with a control group undergoing wellness education
and stretching (Table 5). There were significant improvements
at the end of 12-week training in the Tai Chi group, according
to the Fibromyalgia Impact Questionnaire score, physical
and mental component scores from the 36-Item Short-Form
Health Survey, patient’s and physician’s global assessment
scores, a 6-minute walk test, Pittsburgh Sleep Quality Index, and
Center for Epidemiologic Studies Y Depression index (CES-D),
and Chronic Pain Self-efficacy Scale. All improvements (except
for the 6-minute walk test and Chronic Pain Self-efficacy Scale)

21 patients in total completed
the trial
Many methodology issues
Control group of 15 patients

remained significant at reassessment 12 weeks after the training.
Of note, the effect sizes found in this study were much larger
than those from Food and Drug AdministrationYapproved
pharmacotherapy, including antidepressants, gabapentinoids,
and milnacipran.106Y108
In summary, there is only 1 RCT available. On the basis of
this high-quality trial with narrow confidence intervals and high
adherence, evidence suggests that Tai Chi is beneficial for pain
relief, physical function, and psychological well-being in
patients with FM (level Ib, recommendation A).9

TABLE 5. Published RCTs on Other Pain Conditions
Pain Condition: No.
Patients
First
Jadad Score/
Randomized/
Author/ Allocation*/
Tai Chi
Analyzed
Year
Blind Assessor Intervention
Rheumatoid
arthritis:
20/20
Rheumatoid
arthritis:
42/31
Tension-type
headache:
47/30
Fibromyalgia:
66/66‡

Low back pain:
160/160‡

Control

Pain
Outcome†

Wellness
VAS,
education
HAQ-NS
and
stretching
exercise
Usual
VAS-NS
activity

Other Outcome at
12th Week

Remarks

jMood (CES-D),
jvitality (SF-36);
,disability (HAQ)

Wang/
2005

2/j/+

Yang; 2/wk;
12 wk

Lee/
2005

2/j/j

Sun; 1/wk;
6 wk

Abbott/
2007

2/j/j

Yang; 2/wk;
15 wk

Wait list

Wang/
2010

3/+/+

Yang; 2/wk;
12 wk

Hall/
2011

3/+/j

Sun; 2/wk
for 8 wk,
1/wk for
2 wk

Wellness
,FIQ
jSleep (PSQI), SF-36
All improvement
education
(MCS, PCS), Global
maintained
and
assessment by patient
at 24 wk
stretching
and physician; mood
except CPSS
exercise
(CES-D) CPSS
Wait list
,Pain
,PDI, RMDQ,
bothersome
QBPDS, PSFS

,HIT-6

jMood (Profile of
Mood State)
jSF-36VMCS

,Pain MRS
*Allocation concealment.
†In certain pain conditions, the principal outcome measurement is not by the pain intensity but a well-validated composite score such as FIQ in
fibromyalgia and HIT-6 in tension-type headache.
‡The study was analyzed based on the intent-to-treat analysis.
CES-D indicates the Center for Epidemiology Studies Y Depression index; CPSS, Chronic Pain Self-efficacy Scale; FIQ, Fibromyalgia Impact
Questionnaire; HAQ, Health Assessment Questionnaire and includes pain in the past week (15-cm VAS that is scored 0-3); MCS, Mental Component
Summary of SF-36; NS, no significant difference; PCS, Physical Component Summary of SF-36; PDI, Pain Disability Index; PSFS, Patient-Specific
Functional Scale; PSQI, Pittsburgh Sleep Quality Index; QBPDS, Quebec Back Pain Disability Scale; RMDQ, Roland-Morris Disability Questionnaire;
SF-36, Medical Outcomes Study 36-Item Short-Form Health Survey; VAS, visual analog scale.
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Chronic Low Back Pain
Background
Among all musculoskeletal disorders, chronic low back
pain is the most prevalent and costly.2,3,113 In the United States,
the prevalence rate for chronic low back pain during a 12-month
period and a lifetime prevalence rate are 19% and 29.5%, respectively.114 Although a number of nonpharmacologic treatments are available for managing chronic low back pain, most of
them show little or no effects.115 Among the effective interventions, exercise therapy shows small to moderate effects on
pain and functional outcome improvement.115,116 There are
many different philosophies and approaches for exercise therapy,
but the components most predictive of good outcomes are supervision, strengthening, and stretching.117
Tai Chi is 1 of the top 3 CAM modalities with perceived
benefits chosen by patients with chronic low back pain.118 Because it is an exercise involving gentle, flowing circular movement, constant weight shifting, meditation, breathing, and
various techniques to train mind-body control under supervised
training, Tai Chi exercise can potentially be beneficial to patients
with chronic low back pain.

Review of Evidence
Despite the high prevalence of low back pain and perceived
benefits among back pain patients using CAM, there is only 1
trial on this subject (Table 5).119 This is a good-quality RCTwith
large sample size (160 patients). The intervention was 10 weeks
of Sun-style Tai Chi training, with wait list as control. Tai Chi
reduced the bothersomeness of back symptoms and pain
intensity by 1.7 points and 1.3 points, respectively, on a 0 to 10
scale. There was also improvement in almost all other measures of health-related quality of life, mood, and cognitions:
Roland-Morris Disability Questionnaire, Pain Disability Index,
Quebec Back Pain, and Patient-Specific Functional Scale. The
follow-up rate was greater than 90% for all outcomes. These
treatment effects were considered worthwhile by both the researchers and participants.
In summary, only 1 RCT is available. On the basis of this
high-quality trial with narrow confidence intervals and high
adherence, there is evidence to suggest that Tai Chi is beneficial
for pain relief and disability associated with chronic low back
pain (level Ib, recommendation A).9

Rheumatoid Arthritis
Background
Rheumatoid arthritis (RA) is a systemic, inflammatory, and
autoimmune disorder that can lead to joint destruction and
systemic complications.120 The course of RA is often progressive and results in pain, joint damage, fatigue and disability.121
In addition, associated comorbid conditions can play a pivotal
role in the outcomes. Cardiovascular complications are the
leading contributor to mortality122 and osteoporosis resulting in
bone fractures represents a major source of morbidity in RA
patients.123 Thus, the major goals of treatment are to relieve
pain, reduce inflammation, slow down or stop joint damage,
prevent disability, prevent and manage the comorbidity, and
preserve or improve the person’s sense of well-being and ability
to function.83,120,124
Current treatment medications are limited in their efficacy
and adverse effects are always a concern.125 Exercise programs are
reported to improve physical functioning in patients with RA by
maintaining muscle strength, preserving joint mobility, and
maintaining flexibility, balance, endurance, and aerobic capaci-
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ty.126 Tai Chi exercise may be beneficial to patients with RA
because of its effects on muscle strength, stress reduction, and
cardiovascular and bone health, as well as improved health-related
quality of life.83

Review of Evidence
The evidence to support the role of Tai Chi in patients with
RA is unclear. Two systematic reviews have been published. One
is a Cochrane review that includes 4 trials (2 RCTs and 2 controlled clinical trials [CCTs]).124 The review suggested that Tai
Chi does not exacerbate symptoms of RA and has some benefits
on range of motion. However, this review included 2 studies of
mixed intervention groups (not Tai Chi alone), and the
remaining 2 trials were basically on a similar group of patients
published in the same article by the same investigators.127 Furthermore, the latter one was not a randomized trial. Thus, this
review should be considered with caution.
Another systematic review published later addressed these
concerns and included more studies.128 Two RCTs and 3 nonrandomized CCTs met all inclusion criteria. The included RCTs
were of low quality and small sample size (Table 5).129,130
Neither demonstrated effectiveness on pain reduction compared
with control. They reported some positive findings for Tai Chi
on disability index, quality of life, depression, and mood for RA
patients.
In summary, the evidence to support the use of Tai Chi in
RA is lacking. Further high-quality RCTs are required to support
the role of Tai Chi in patients with RA.

Headache
Background
Tension-type headache (TTH) is very common, with a
lifetime prevalence of 69% in men and 88% in women.131 It can
occur either in single episodes or chronically and is often the
result of temporary stress, anxiety, fatigue, or anger. Standard
care for TTH includes relaxation routines, massage, biofeedback, pharmacological interventions, and stress reduction.131,132
Tai Chi may have a therapeutic value in the treatment of TTH
because of the mind-body interaction and relaxation effects.

Review of Evidence
There is 1 RCT published that concerns patients with TTH
(Table 5).133 Patients were randomized to receive 15 weeks of
Tai Chi or to remain on the waiting list as the control group.
Although 47 patients were randomized, 5 did not participate in
the study and 12 patients dropped out and were lost to follow-up.
With approximately one-third loss of patients after randomization, the investigators analyzed the results without an intentionto-treat imputation method. They found statistically significant
improvements in favor of intervention for the Headache Impact
Test 6 (HIT 6) score and the pain, energy/fatigue, social functioning, emotional well-being, and mental health summary
scores in the 36-Item Short-Form Health Survey.
In summary, in view of the methodological limitations,
more high-quality research is required in this area before a definitive recommendation can be made.

LIMITATIONS OF STUDIES ON TAI CHI
In contrast to the studies on pharmacological agents, there
are a number of intrinsic limitations in designing studies to
evaluate mind-body therapies like Tai Chi. The challenges and
difficulties in designing studies for Tai Chi were well summarized in 2 reviews.57,134 First, in designing studies on mind-body
interaction, it is basically impractical to use a double-blinded
* 2012 American Society of Regional Anesthesia and Pain Medicine
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design because the patients will be aware whether they are
performing Tai Chi or not. Second, many components of Tai Chi
may contribute to the therapeutic effects.57 It is a major challenge to design a sham mind-body intervention when one
attempts to separate the various mind and body components.
Third, there are different families or styles of Tai Chi that bear
different philosophies and training. This can contribute to the
heterogenicity of the treatment effects. Instructors or masters of
different experience can affect the size of the therapeutic effect.
Finally, different studies may choose different intensities of
training, such as 1 h/wk for 6 weeks versus 3 h/wk for 3 months.
This is similar to the dosing of drugs, and this can contribute to
different effect size and difficulty in comparing the results between studies.

DIRECTION FOR FUTURE RESEARCH
In the last 10 years, there has been a growing body of
research aimed at investigating the health benefits of Tai Chi for
various chronic health conditions, especially chronic pain. More
than half of those published randomized trials were on musculoskeletal health, and they showed that individuals with musculoskeletal conditions were more likely to practice Tai Chi.135
Most of the early published trials, unfortunately, are of low
quality.35,70,71 High-quality trials with increased scientific rigor
are needed. The spectrum of the trials should be extended to
other common chronic pain conditions, such as various models
of neuropathic pain, low back, and neck pain.
A double-blind design is important to avoid bias. However,
this is impossible to achieve in studies on Tai Chi, and some
investigators even consider it undesirable because they believe
that some of the therapeutic effects require patients to believe in
and anticipate benefits from Tai Chi.57 However, that belief can
lead to expectation and a subsequent increase in placebo
effects,51 and can therefore make the interpretation of a controlled trial challenging. Deemphasizing is a technique that can
minimize the influence of preexisting beliefs and expectations
with respect to Tai Chi and thus minimize its possible placebo
effect. This technique was adopted in 1 recent trial in FM in
which patients were informed that the study was designed to test
the effects of 2 different types of exercise training programs, 1 of
which was combined with education.112 The baseline outcome
expectations of benefit from an exercise intervention were
similar in both study groups (Tai Chi and control groups: 3.7 T
0.8 and 3.9 T 0.7, respectively), supporting the successful use of
this neutral presentation of the interventions.
Devising a sham control for Tai Chi is a challenge. This also
applies to other mind-body therapies and acupuncture.136,137
Nevertheless, the development of some form of sham intervention for use in future studies of Tai Chi is a desirable goal.
Unlike other drug trials, there is no dose response study to determine the optimal dose. However, 2 high-quality RCTs
adopted the training with two 60-minute Tai Chi sessions weekly
for 12 weeks, and they achieved very impressive effect sizes in
different outcome measures.88,112 More intense treatment is
unlikely to achieve further benefits and may affect adherence to
the Tai Chi practice. Because there are multiple components of
Tai Chi that may contribute to health benefits, outcome measures should cover a wide range of assessment, including pain,
function, self-efficacy, and psychological well-being.138

CONCLUSIONS
Tai Chi, an ancient martial and health art that was developed a few hundred years ago, involves gentle flowing circular
movement of the upper limbs, constant weight shifting of lower
limbs, meditation, breathing, moving of qi (the internal energy in
* 2012 American Society of Regional Anesthesia and Pain Medicine
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Chinese belief), and various techniques to train mind-body
control. It is a mild-to-moderate aerobic exercise. Because the
movements are slow and gentle, an individual with chronic illness and pain can pace according to their physical fitness. The
constant shifting of body weight helps to improve the balance,
minimize the risk of falling, and maintain BMD in postmenopausal women. Tai Chi helps individuals to focus and improve
their body-mind control. The role of higher centers in pain
modulation is well supported by an abundance of literature. The
traditional belief of Tai ChiV‘‘the mind moves the qi and the qi
move the body’’ Y helps individuals optimize their coping
mechanisms. Meditation, breathing and visual imagery are essential components of Tai Chi and help the individual to control
his or her mood. Tai Chi is associated with improvements in
psychological well-being, including reduced stress, anxiety,
depression and mood disturbance, and increased self-esteem.
The scientific literature examining the role of Tai Chi in
various chronic pain conditions is limited in its study design.
High-quality research supports the beneficial role of Tai Chi in
osteoarthritis, low back pain, and FM. More high-quality research is required in the future.
ACKNOWLEDGMENTS
The author thanks Dr. Stephen Chan from Tan Tock Seng
Hospital in Singapore for his assistance in the search of the
literature, Dr. Grace Hui from Queen Elizabeth Hospital Hong
Kong for searching the textbooks in Tai Chi, and Dr. Rachael
Seib for reviewing the article. The author would also like to
thank Dr. D.E. Moon, president of the Korean Pain Society, for
providing articles in the Korean language, and is greatly indebted to both Dr. Moon and Dr. Stephen Choi for reviewing
articles published in Korean.
REFERENCES
1. Verhaak PF, Kerssens JJ, Dekker J, Sorbi MJ, Bensing JM. Prevalence
of chronic benign pain disorder among adults: a review of the literature.
Pain. 1998;77:231Y239.
2. National Center for Health Statistics. Health, United States, 2006.
With Chartbook on Trends in the Health of Americans. Hyattsville,
MD: National Center for Health Statistics. Available at: http://
www.cdc.gov/nchs/data/hus/hus06.pdf. Accessed August 4, 2011.
3. Turk DC, Theodore BR. Epidemiology and economics of chronic
and recurrent pain. In: Lynch ME, Craig K, Peng PWH. Clinical Pain
Management: A Practical Guide. Oxford, UK: Wiley-Blackwell, 2010.
4. Cauffield JS. The psychosocial aspects of complementary and
alternative medicine. Pharmacotherapy. 2000;20:1289Y1294.
5. Lee FH, Raja SN. Complementary and alternative medicine in
chronic pain. Pain. 2011;152:28Y30.
6. National Center for Complementary and Alternative Medicine,
National Institutes of Health. What is complimentary medicine?
Available at: http://nccam.nih.gov/health/whatiscam.
Accessed August 7, 2011.
7. Barnes PM, Bloom B, Nahin RL. Complementary and alternative
medicine use among adults and children: United States, 2007.
Natl Health Stat Report. 2009;12:1Y23.
8. Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of
reports of randomized clinical trials: is blinding necessary?
Control Clin Trials. 1996;17:1Y12.
9. US Department of Health and Human Services Agency for Health
Care Policy and Research. Acute Pain Management: Operative or
Medical Procedures and Trauma. Clinical Practice Guideline 1.
Rockville, MD: AHCPR; 1993. AHCPR Publication 92-0023-0107.
10. Cheng MC. Cheng-Tzu’s Thirteen Treatises on Tai Chi Chuan.
Berkeley, CA: North Atlantic Books; 1985.

379

Copyright © 2012 American Society of Regional Anesthesia and Pain Medicine. Unauthorized reproduction of this article is prohibited.

Peng

Regional Anesthesia and Pain Medicine

11. Tam PFN. Tai Chi ChuanVTheory and Practice. Hong Kong:
PBI Publication Ltd; 2002.
12. Horwood G. Tai Chi Chuan and the Code of Life. Philadelphia, PA:
Singing Dragon; 2008.
13. Zhu W, Guan S, Yang Y. Clinical implications of Tai Chi interventions:
a review. Am J Lifestyle Med. 2010;4:418Y432.
14. Koh TC. Tai Chin Chuan. Am J Chin Med. 1981;9:15Y22.
15. Wolf SL, Coogler C, Xu T. Exploring the basis for Tai Chi Chuan as
a therapeutic exercise approach. Arch Phys Med Rehab.
1997;78:886Y892.
16. Lan C, Chen SY, Wong MK, Lai JS. Tai Chi training for patients
with coronary heart disease. Med Sport Sci. 2008;52:182Y194.
17. Ainsworth BE, Haskell WL, Whitt MC, et al. Compendium of
physical activities: an update of activity codes and MET intensities.
Med Sci Sports Exerc. 2000;32:498Y516.
18. Levine BD. V̇O2max: what do we know, and what do we still need to
know? J Physiol. 2008;586:25Y34.
19. Lan C, Lai JS, Wong MK, Yu NIL. Cardiorespiratory function,
flexibility, and body composition among geriatric Tai Chi Chuan
practitioners. Arch Phys Med Rehabil. 1996;77:612Y616.
20. Lai JS, Wong MK, Lan C, Chong CK, Lien IN. Cardiorespiratory
responses of Tai Chi Chuan practitioners and sedentary subjects
during cycle ergometry. J Formos Med Assoc.
1993;92:894Y899.
21. Lee MS, Lee EN, Ernst E. Is Tai Chi beneficial for improving aerobic
capacity? A systematic review. Br J Sports Med. 2009;43:569Y573.

&

Volume 37, Number 4, July-August 2012

effectiveness of Tai Chi on fall reduction among
the elderly. Arch Gerontol Geriatr. 2009;48:325Y331.
35. Logghe IHJ, Verhagen AP, Rademaker ACHJ, et al. The effects of
Tai Chi on fall prevention, fear of falling and balance in older people:
a meta-analysis. Prev Med. 2010;51:222Y227.
36. Cummings SR, Black DM, Nevitt M, et al. Bone density at various
sites for prediction of hip fractures. The Study of Osteoporotic
Fractures Research Group. Lancet. 1993;341:72Y75.
37. Wayne PM, Kiel DP, Krebs DE, et al. The effects of Tai Chi on bone
mineral density in postmenopausal women: a systematic review.
Arch Phys Med Rehabil. 2007;88:673Y680.
38. US Department of Health and Human Services. Bone health and
osteoporosis: a report of the Surgeon General. Department of Health
and Human Services, Office of the Surgeon General; 2004. Available
at: http://www.surgeongeneral.gov/library/bonehealth/docs/
OsteoBrochure1mar05.pdf. Accessed November 11, 2011.
39. Yeh GY, Wang C, Wayne PM, Phillips R. Tai Chi exercise for
patients with cardiovascular conditions and risk factors: a systematic
review. J Cardiopulm Rehabil Prev. 2009;29:152Y160.
40. Channer KS, Barrow D, Barrow R. Changes in haemodynamic
parameters following Tai Chi Chuan and aerobic exercise in patients
recovering from acute myocardial infarction. Postgrad Med.
1996;72:349Y351.
41. Jackson L, Leclerc J, Erskine Y, Linden W. Getting the most out of
cardiac rehabilitation: a review of referral and adherence predictors.
Heart. 2005;91:10Y14.

22. Sannes TS, Mansky PJ, Chesney MA. The need for attention to dose
in mind-body interventions: lessons from T’ai Chi clinical trials.
J Altern Complement Med. 2008;14:645Y653.

42. Yeh GY, Wood MJ, Lorell BH, et al. Effects of Tai Chi mind-body
movement therapy on functional status and exercise capacity in patients
with chronic heart failure: a randomized controlled trial. Am J Med.
2004;117:541Y548.

23. Jacobson BH, Chen HC, Cashel C, Guerrero L. The effect of
Tai Chi Chuan training on balance, kinesthetic sense, and strength.
Percept Mot Skills. 1997;84:27Y33.

43. Yeh GY, Wang C, Wayne PM, Phillips RS. The effect of Tai Chi
exercise on blood pressure: a systematic review. Prev Cardiol.
2008;11:82Y89.

24. Wu G. Evaluation of the effectiveness of Tai Chi for improving
balance and preventing falls in the older population: a review.
J Am Geriatr Soc. 2002;50:746Y754.

44. Tracey I, Mantyh PW. The cerebral signature for pain perception and its
modulation. Neuron. 2007;55:377Y391.

25. Lan C, Lai J, Chen S, Wong M. Tai Chi Chuan to improve muscular
strength and endurance in elderly individuals: a pilot study.
Arch Phys Med Rehabil. 2000;81:601Y607.
26. Lan C, Lai JS, Chen SY, Wong MK. 12-month Tai Chi training in
the elderly: its effect on health fitness. Med Sci Sports Exerc.
1998;30:345Y351.
27. Xu DQ, Li JX, Hong Y. Effects of long term Tai Chi practice and
jogging exercise on muscle strength and endurance in older people.
Br J Sports Med. 2006;40:50Y54.

45. Legrain V, Van Damme S, Eccleston C, Davis KD, Seminowicz DA,
Crombez G. A neurocognitive model of attention to pain:
behavioral and neuroimaging evidence. Pain. 2009;144:230Y232.
46. Desimone R, Duncan J. Neural mechanisms of selective visual
attention. Annu Rev Neurosci. 1995;18:193Y222.
47. Crombez G, Van Damme S, Eccleston C. Hypervigilance to pain: an
experimental and clinical analysis. Pain. 2005;116:4Y7.
48. Ingvar M. Descending pain control and fibromyalgia syndrome
[editorial]. Pain. 2009;145:1.

28. Howe TE, Rochester L, Jackson A, Banks PM, Blair VA. Exercise
for improving balance in older people. Cochrane Database Syst Rev.
2007:CD004963.

49. Diederich NJ, Goetz CG. The placebo treatments in neurosciences: new
insights from clinical and neuroimaging studies. Neurology.
2008;71:677Y684.

29. Li F, Fisher KJ, Harmer P, McAuley E. Falls self-efficacy as a mediator
of fear of falling in an exercise intervention for older adults. J Gerontol
B Psychol Sci Soc. 2005;60:34Y40.

50. Zubieta JK, Stohler CS. Neurobiological mechanisms of placebo
responses. Ann N Y Acad Sci. 2009;1156:198Y210.

30. Zijlstra GA, van Haastregt JC, van Rossum E, van Eijk JT, Yardley L,
Kempen GI. Interventions to reduce fear of falling in community-living
older people: a systematic review. J Am Geriatr Soc. 2007;55:603Y615.
31. Sattin RW. Falls among older persons: a public health perspective.
Annu Rev Public Health. 1992;13:489Y508.
32. Gillespie LD, Robertson MC, Gillespie WJ, et al. Interventions for
preventing falls in older people living in the community.
Cochrane Database Syst Rev. 2009:CD007146.
33. Nevitt MC, Cummings SR, Hudes ES. Risk factors for injurious falls:
a prospective study. J Gerontol. 1991;46:164Y170.
34. Low S, Ang LW, Goh KS, Chew SK. A systematic review of the

380

51. Pollo A, Benedetti F. Placebo/nocebo: a two-sided coin in the clinician’s
hand. In: Lynch ME, Craig K, Peng PWH. Clinical Pain Management:
A Practical Guide. Oxford, UK: Wiley-Blackwell; 2010.
52. Goffaux P, Redmond WJ, Rainville P, Marchand S. Descending
analgesiaVwhen the spine echoes what the brain expects. Pain.
2007;130:137Y143.
53. Menzies V, Taylor AG. The idea of imagination: a concept analysis of
imagery. J Mind-Body Med. 2004;20:4Y10.
54. Buhle J. Does meditation training lead to enduring changes in the
anticipation and experience of pain? Pain. 2010;150:382Y383.
55. Wile D. Lost Tai-Chi Classics From the Late Ch’ing Dynasty. Albany,
NY: State University of New York Press; 1996.

* 2012 American Society of Regional Anesthesia and Pain Medicine

Copyright © 2012 American Society of Regional Anesthesia and Pain Medicine. Unauthorized reproduction of this article is prohibited.

Regional Anesthesia and Pain Medicine

&

Volume 37, Number 4, July-August 2012

56. Yang JM. The Essence of Tai Chi Chi KungVHealth and Martial Arts.
Boston, MA: YMAA Publication Center; 1990.
57. Wayne PM, Kaptchuk TK. Challenges inherent to T’ai Chi research:
part 1VT’ai Chi as a complex multicomponent intervention. J Altern
Complement Med. 2008;14:95Y102.

Tai Chi and Chronic Pain

77. Conn V, Hafdahl A, Porock D, McDaniel R, Nielsen P. A meta-analysis
of exercise interventions among people treated for cancer. Support
Care Cancer. 2006;14:699Y712.
78. Biddle S, Fox KR, Boutcher SH. Physical Activity and Psychological
Well-being. New York, NY: Routledge; 2000.

58. Vitetta L, Anton B, Cortizo F, Sali A. Mind-body medicine: stress
and its impact on overall health and longevity. Ann N Y Acad Sci.
2005;1057:492Y505.

79. Lawrence RC, Helmick CG, Arnett FC, et al. Estimates of the
prevalence of arthritis and selected musculoskeletal disorders in the
United States. Arthritis Rheum. 1998;41:778Y799.

59. Kubota Y, Sato W, Toichi M, et al. Frontal midline theta rhythm is
correlated with cardiac autonomic activities during the performance of
an attention demanding meditation procedure. Brain Res Cogn Brain
Res. 2001;11:281Y287.

80. Christensen R, Bartels EM, Astrup A, Bliddal H. Effect of weight
reduction in obese patients diagnosed with knee osteoarthritis: a
systematic review and meta-analysis. Ann Rheum Dis.
2007;66:433Y439.

60. Davidson RJ, Kabat-Zinn J, Schumacher J, et al. Alterations in brain
and immune function produced by mindfulness meditation.
Psychosom Med. 2003;65:564Y570.

81. Roddy E, Zhang W, Doherty M. Aerobic walking or strengthening
exercise for osteoarthritis of the knee? A systematic review. Ann Rheum
Dis. 2005;64:544Y548.

61. Kingston J, Chadwick P, Meron D, Skinner TC. A pilot randomized
control trial investigating the effect of mindfulness practice on pain
tolerance, psychological well-being, and physiological activity.
J Psychosom Res. 2007;62:297Y300.

82. Buszewicz M, Rait G, Griffin M, et al. Self management of arthritis
in primary care: randomised controlled trial. BMJ. 2006;333:
879Y883.

62. Achterberg J. Imagery in Healing: Shamanism and Modern Medicine.
Austin, TX: Shambhala Publications; 1985.
63. Kirsch I. How Expectancies Shape Experience. Washington, DC:
American Psychological Association; 1999.
64. Kaptchuk TJ. The placebo effect in alternative medicine: can the
performance of a healing ritual have clinical significance?
Ann Intern Med. 2002;136:817Y825.
65. Choinière M, Dion D, Peng P, and the Canadian STOP-PAIN
Research Group. Who are the patients on wait-lists of multidisciplinary
pain treatment facilities? Can J Anesth. 2010;57:539Y548.
66. Ashburn MA, Staats PS. Management of chronic pain. Lancet.
1999;353:1865Y1869.
67. Gureje O, Simon GE, Von Korff M. A cross-national study of the
course of persistent pain in primary care. Pain. 2001;92:195Y200.
68. Guerriere DN, Choinière M, Dion D, Peng P, and the Canadian
STOP-PAIN Research Group. What is the cost of pain for patients
on wait-lists of multidisciplinary pain treatment facilities?
Can J Anesth. 2010;57:549Y558.
69. Stewart WF, Ricci JA, Chee E, Morganstein D, Lipton R. Lost
productive time and cost due to common pain conditions in the US
workforce. JAMA. 2003;290:2443Y2454.
70. Wang C, Bannuru R, Ramel J, Kupelnick B, Scott T, Schmid CH.
Tai Chi on psychological well-being: systematic review and
meta-analysis. BMC Complement Altern Med. 2010;10:23.
71. Wang WC, Zhang AL, Rasmussen B, et al. The effect of Tai Chi
on psychosocial well-being: a systematic review of randomized
controlled trials. J Acupunct Meridian Stud. 2009;2:171Y181.
72. Kabat-Zinn J. Mindfulness-based interventions in context: past,
present and future. Clin Psychol Sci Pract. 2003;10:144Y156.
73. Sephton SE, Salmon P, Weissbecker I, et al. Mindfulness meditation
alleviates depressive symptoms in women with fibromyalgia: results of
a randomized clinical trial. Arthritis Rheum. 2007;57:77Y85.
74. Hill K, Smith R, Fearn M, Rydberg M, Oliphant R. Physical and
psychological outcomes of a supported physical activity program for
older carers. J Aging Phys Act. 2007;15:257Y271.

83. Wang C. Tai Chi and rheumatic diseases. Rheum Dis Clin N Am.
2011;37:19Y32.
84. Hartman CA, Manos TM, Winter C, Hartman DM, Li B, Smith JC.
Effects of T’ai Chi training on function and quality of life indicators in
older adults with osteoarthritis. J Am Geriatr Soc. 2000;48:1553Y1559.
85. Song R, Lee EO, Lam P, Bae SC. Effects of Tai Chi exercise on pain,
balance, muscle strength, and perceived difficulties in physical
functioning in older women with osteoarthritis: a randomized clinical
trial. J Rheumatol. 2003;30:2039Y2044.
86. Brismee JM, Paige RL, Chyu MC, et al. Group and home-based Tai Chi
in elderly subjects with knee osteoarthritis: a randomized controlled
trial. Clin Rehabil. 2007;21:99Y111.
87. Fransen M, Nairn L, Winstanley J, Lam P, Edmonds J. Physical activity
for osteoarthritis management: a randomized controlled clinical trial
evaluating hydrotherapy or Tai Chi classes. Arthritis Rheum.
2007;57:407Y414.
88. Wang C, Schmid CH, Hibberd PL, et al. Tai Chi is effective in treating
knee osteoarthritis: a randomized controlled trial. Arthritis Rheum.
2009;61:1545Y1553.
89. Lee MS, Pittler MH, Ernst E. Tai Chi for osteoarthritis: a systematic
review. Clin Rheumatol. 2008;27:211Y218.
90. Hall A, Maher C, Latimer J, Ferreira M. The effectiveness of Tai Chi for
chronic musculoskeletal pain conditions: a systematic review and
meta-analysis. Arthritis Rheum. 2009;61:717Y724.
91. Escalante Y, Saavedra JM, Garcia-Hermoso A, Silva AJ, Barbosa TM.
Physical exercise and reduction of pain in adults with lower limb
osteoarthritis: a systematic review. J Back Musculoskelet Rehabil.
2010;23:175Y186.
92. Adler P, Good M, Roberts B, Snyder S. The effects of Tai Chi on older
adults with chronic arthritis pain. J Nurs Scholarsh. 2000;32:377.
93. Adler PA. The Effects of Tai Chi on Pain and Function in Older Adults
With Osteoarthritis [dissertation]. Athens, OH: University of Ohio.
2007.
94. Song R, Lee EO, Lam P, Bae SC. Effects of a Sun-style Tai Chi exercise
on arthritic symptoms, motivation and the performance of health
behaviors in women with osteoarthritis. Taehan Kanho Hakhoe Chi.
2007;37:249Y256.

75. Smith PJ, Blumenthal JA, Babyak MA, Georgiades A, Hinderliter A,
Sherwood A. Effects of exercise and weight loss on depressive
symptoms among men and women with hypertension. J Psychosom
Res. 2007;63:463Y469.

95. An B, Dai K, Zhu Z, et al. Baduanjin alleviates the symptoms of
knee osteoarthritis. J Altern Complement Med. 2008;14:167Y174.

76. Tsang HW, Chan EP, Cheung WM. Effects of mindful and
non-mindful exercises on people with depression: a systematic
review. Br J Clin Psychol. 2008;47:303Y322.

97. Lee HJ, Park HJ, Chae Y, et al. Tai Chi Qigong for the quality of life
of patients with knee osteoarthritis: a pilot, randomized, waiting list
controlled trial. Clin Rehabilitation. 2009;23:504Y511.

* 2012 American Society of Regional Anesthesia and Pain Medicine

96. Lee HY, Lee KJ. Effects of Tai Chi exercise in elderly with knee
osteoarthritis. Taehan Kanho Hakhoe Chi. 2008;38:11Y18.

381

Copyright © 2012 American Society of Regional Anesthesia and Pain Medicine. Unauthorized reproduction of this article is prohibited.

Peng

Regional Anesthesia and Pain Medicine

98. Ni GX, Song L, Yu B, Huang CH, Lin JH. Tai Chi improves physical
function in older Chinese women with knee osteoarthritis.
J Clin Rheumatol. 2010;16:64Y67.
99. Mease P. Fibromyalgia syndrome: review of clinical presentation,
pathogenesis, outcome measures, and treatment. J Rheumatol.
2005;32:6Y21.
100. Wolfe F, Clauw D, Fitzcharles MA, et al. The American College of
Rheumatology preliminary diagnostic criteria for fibromyalgia and
measurement of symptom severity. Arthritis Care Res.
2010;62:600Y610.
101. Goffaux P, de Souza JB, Potvin S, Marchand S. Pain relief through
expectation supersedes descending inhibitory deficits in fibromyalgia
patients. Pain. 2009;145:18Y23.
102. Goffaux P, Redmond WJ, Rainville P, Marchand S. Descending
analgesia Y when the spine echoes what the brain expects. Pain.
2007;130:137Y143.
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