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Background. Tai chi is recommended for musculoskeletal conditions; however, the evi-
dence for its clinical effectiveness is uncertain.

Purpose. The aim of this study was to determine whether tai chi is beneficial for clinical
outcomes in people with musculoskeletal pain.

Data Sources. Seven databases were searched: Embase, PEDro, AMED, MEDLINE,
CINAHL, SPORTDiscus, and the Cochrane Central Register of Controlled Trials.

Study Selection. Randomized controlled trials of tai chi for people with a chronic
musculoskeletal condition were included.

Data Extraction. Two reviewers extracted data and rated risk of bias. Standardized mean
differences (SMDs) and 95% confidence intervals (CI) were calculated for individual trials and
pooled effect sizes were calculated using a random-effects model.

Data Synthesis. Fifteen studies were identified; these studies included people with
osteoarthritis (80%), back pain (13%), and headache (7%). Using the GRADE (Grading of
Recommendations, Assessment, Development and Evaluation) approach, moderate-quality
evidence was found that tai chi was more effective than no treatment or usual care at short
term on pain (SMD��0.66 [95% CI��0.85, �0.48]) and disability (SMD��0.66 [95%
CI��0.85, �0.46]). The evidence for other outcomes was of low or very low quality and there
was little information regarding long-term effects. Thus, although the number of publications
in this area has increased, the rigor has not, hindering physical therapists’ ability to provide
reliable recommendations for clinical practice.

Limitations. The evidence provided in this review is limited by trials with small sample
sizes, low methodological quality, and lack of long-term assessment.

Conclusions. In order for tai chi to be recommended as an effective intervention, more
high-quality trials with large sample sizes assessing tai chi versus other evidence-based treat-
ments at short term and at long term are needed.
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Chronic musculoskeletal pain con-
ditions such as low back pain and
osteoarthritis are leading causes

of disability worldwide.1 These condi-
tions affect millions of people’s ability to
perform work-related tasks or important
daily activities, leading to poor quality of
life.2 Although some pharmacological
therapies are used to help control pain,
physical function and disability remain a
persistent problem. As a result, there is
consistent advice that treatment should
include interventions aimed at improv-
ing function and general physical activity
levels.3

Many nonpharmacological interventions
have been designed to reduce pain-
related disability, and some have been
evaluated in large clinical trials. System-
atic reviews have identified psychologi-
cal therapies, multidisciplinary thera-
pies, and exercise therapy as being
effective treatments for reducing disabil-
ity.4 Tai chi has been endorsed as a safe
and beneficial form of exercise therapy
for people with musculoskeletal pain by
several advocate groups, such as the
Arthritis Foundation.5 However, there is
uncertainty about tai chi’s effectiveness
as a treatment for pain and disability. It is
for this reason that we undertook our
2009 systematic review and meta-
analysis of tai chi for musculoskeletal
conditions.6 The original review identi-
fied 7 trials conducted almost exclusively
on patients with arthritis, and the meta-
analysis indicated small short-term
effects on pain and disability, with few
reported adverse events. Although the
results indicated that tai chi is likely a
feasible and safe treatment option, there
were insufficient data regarding long-
term effects, and our conclusions were
cautious to reflect the limited evidence.
Since that review, there has been contin-
ued research on tai chi interventions;
thus, it is timely to assess the current
evidence and make recommendations
for the need (or not) for future trials
of tai chi within musculoskeletal
populations.

Description of the
Intervention and How It
Might Work
Tai chi is a multicomponent intervention
and has been well defined elsewhere.6–8

Although the exact mechanisms for how
tai chi may reduce pain and disability are
not confirmed, it is plausible that for
musculoskeletal conditions, the mecha-
nisms may be largely behavioral in
nature. For example, practicing tai chi
involves the use of graded activity prin-
ciples (eg, introducing activities or exer-
cises in a graded manner from easiest to
more complex) that may reduce fear of
movement and pain catastrophizing.9,10

Additionally, many movements in tai chi
require consistent double-leg and single-
leg squatting activity, which may lead to
improved lower limb strengthening,
mobility, and mechanics for activities
such as getting in and out of a chair,
climbing stairs, and walking. Lastly, tai
chi teaches participants to use deep dia-
phragmatic breathing in conjunction
with physical movements. Deep breath-
ing is often used in relaxation interven-
tions and may contribute to a reduction
in pain by relieving muscle tension.11

Although there has been some explor-
atory research in these areas,12-14 the
mechanisms have yet to be rigorously
evaluated and thus remain unconfirmed.

The aim of this systematic review was
to update the evidence regarding the
effectiveness of tai chi in decreasing
pain and disability and improving physi-
cal function and quality of life in
people with chronic musculoskeletal
pain. The review used a meta-analytical
approach.

Method
Data Sources and Searches
A sensitive search of 7 electronic data-
bases (Embase, PEDro, AMED, MEDLINE,
CINAHL, SPORTDiscus, and the
Cochrane Central Register of Controlled
Trials) using the search terms “tai chi”
and “Taiji.mp” was performed to identify
all articles on tai chi published subse-
quent to our earlier review.6 We
included only intervention terms (tai chi)
OR (taiji.mp) in the title or abstract fields
and no other terms for population or
outcome to allow for the maximum num-
ber of citations in each database. The
publication window for the search was

August 2008 until November 2015. All
search results were imported into End-
Note X7* for screening.

Study Selection
Only original studies were included if
they: (1) had a randomized controlled
trial (RCT) design; (2) included patients
with a primary complaint of musculosk-
eletal pain; (3) had tai chi exercise as the
main intervention; and (4) had at least
one outcome measure of pain, self-
reported disability, physical perfor-
mance, or health-related quality of life.
Gray literature, including non-peer-
reviewed literature, theses, and letters to
the editor, was not included. Non-
English language trials were included if
an appropriate translation was possible.
Forward and backward citation tracking
were performed from the included trials
to identify any studies missed in the elec-
tronic database search.

Data Extraction
Two authors extracted and checked data
on trial characteristics, including popula-
tion, sample size, description of compar-
ators, outcomes assessed, and assess-
ment time points. The Template for
Intervention Description and Replication
(TIDieR) was used to extract data on
intervention details15; the data was used
to describe how well intervention details
were reported for replication in other
trials and future translation and imple-
mentation in clinical practice.

For each included trial, one investigator
extracted the group mean and standard
deviation of the change scores for all
relevant outcomes at 3 time points fol-
lowing randomization:

• Short term: less than 3 months
(If there were multiple eligible time
points, we chose the time point
closest to 6 weeks.)

• Medium term: at least 3 months
but less than 12 months (If there
were multiple eligible time points,
we chose the time point closest to
6 months.)

* EndNote X7 software license supplied by
The University of Oxford.
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• Long term: 12 months or more
(If there were multiple eligible time
points, we chose the time point
closest to 12 months.)

All data were extracted using a standard-
ized data extraction form and were
double-checked by a second investiga-
tor. Where outcome data were not
reported, attempts were made to obtain
data from authors. In cases where we
were not able to obtain data, one of
the following methods was used to pro-
vide data: (1) standard deviations were
imputed from the 95% confidence inter-
val (CI) or standard error, or (2) the
change scores and standard deviation
were estimated according to methods
endorsed in the Cochrane Handbook
for Systematic Reviews of Interven-
tions.16 If no usable data were listed or
able to be retrieved, the trial was not
included in the meta-analysis.

Quality Assessment
Risk of bias was assessed using the
12-item Cochrane risk of bias tool (eAp-
pendix, available at ptjournal.apta.org):
(1) random sequence generation, (2)
allocation concealment, (3) blinding of
participants, (4) blinding of providers,
(5) blinding of assessors, (6) incomplete
outcome data, (7) intention-to-treat
analysis, (8) selective reporting, (9)
baseline prognostic indicators, (10)
co-interventions, (11) compliance, and
(12) timing of outcome assessment. We
used risk of bias assessments for the sen-
sitivity analyses, using scores from 5 of
the items (items 2, 3, 5, 6, and 7) to rate
the study as low or high risk of bias;
studies rated as low on 3 or more of
these items were judged to be low risk of
bias and included in the sensitivity
analysis.

The quality of the evidence was assessed
using the GRADE (Grading of Recom-
mendations, Assessment, Development
and Evaluation) approach. Quality was
downgraded based on 4 factors:

• Methodological quality: Twenty-
five percent or more of the partici-
pants were from studies rated as
having a high risk of bias.

• Inconsistency in the results:
More than 25% of studies had treat-
ment effects in a different direction
or if I2�50%.

• Indirectness of evidence: More
than 50% of the participants were
outside the target group.

• Imprecision of evidence: Fewer
than 400 participants were
included in the comparison.17

Additionally, for outcomes with only a
single study, evidence was downgraded.
We reduced the quality of the evidence
for a specific outcome by one level,
according to these 5 factors and
described them using the 5 GRADE
categories:

• High-quality evidence: There are
consistent findings among at least
75% of RCTs with low risk of bias;
consistent, direct, and precise data;
and no known or suspected publi-
cation biases. Further research is
unlikely to change either the esti-
mate or our confidence in the
results.

• Moderate-quality evidence: One
of the domains is not met. Further
research is likely to have an impor-
tant impact on our confidence in
the estimate of effect and may
change the estimate.

• Low-quality evidence: Two of the
domains are not met. Further
research is very likely to have an
important impact on our confi-
dence in the estimate of effect and
is likely to change the estimate.

• Very low-quality evidence:
Three of the domains are not met.
We are very uncertain about the
results.

• No evidence: No RCTs were iden-
tified that addressed this outcome.

Data Synthesis and Analysis
We compared tai chi versus no treatment
(including usual care or minimal care)
with tai chi versus another treatment
(exercise, physical therapy, multidisci-
plinary therapy). This review included all
styles of tai chi. A meta-analysis of the
included trials was performed where it
was deemed sensible to combine trials.
Meta-analyses were performed using

random-effects models in RevMan 5.3
(Cochrane, London, United Kingdom). A
random-effects model was chosen due to
anticipated clinical heterogeneity among
studies in terms of differences in inter-
vention style and dose. Standardized
mean differences and corresponding
95% CI values were calculated using
Hedges’ g, which adjusts for small sam-
ple bias.18 Effect sizes were interpreted
as follows: 0.2 representing a small
effect, 0.5 a moderate effect, and 0.8 a
large effect.19 Subgroup analyses on spe-
cific musculoskeletal conditions (eg,
knee osteoarthritis) were conducted
where there were sufficient trials. Sec-
ondary exploratory sensitivity analyses
based on methodological quality were
performed.

Results
Search Strategy
A total of 2,100 titles were identified
after duplicates had been removed. Fol-
lowing the exclusion process, a total of 8
RCTs20–27 met the inclusion criteria.
Thus, in addition to the 7 RCTs from the
previous review,6 a total of 15 RCTs20–34

were included in the analysis and
described in the results (Fig. 1). For 4
studies, change score data were not pro-
vided and were calculated according to
section 8.5.2.10 of the Cochrane Hand-
book for Systematic Reviews of
Interventions.16

Description of Included Trials
The included trials are described in Table
1. The most common condition was
chronic arthritis (12 trials), specifically
osteoarthritis in 10 trials21–24,26,30–34 and
rheumatoid arthritis in 2 trials,27,28 fol-
lowed by chronic low back pain in 2
trials20,25 and chronic tension-type head-
ache in 1 trial.29 We analyzed the data
separately for these 3 conditions.
Recruitment for 820,22,24,29–33 of the 15
trials used community volunteers, with 7
trials recruiting patients from public
health centers.21,23,25–28,34

Intervention Description Using
the TIDieR Checklist
Summary of reporting. Of the 12
items on the TIDieR checklist, all studies
reported information on the style of tai
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chi used and stated the aim of tai chi was
primarily to reduce disability or improve
function. All studies provided informa-
tion on the delivery mode, dose, dura-
tion, and schedule of the intervention;
however, information on the provider
characteristics, provider training, and
intervention setting was lacking in more
than 50% of the studies. Additionally,
although many studies provided a list of
intervention components, such as if a
warm-up/cool-down was used and the
number and name of specific tai chi
movements taught, insufficient proce-
dural information was reported (eg,
teaching style, elements for progres-
sion), and fewer than 25% of the studies

provided clear information on or access
to teaching materials. Lastly, no studies
reported the tai chi instructor’s fidelity to
the intervention protocol, and only 60%
of the studies reported participant adher-
ence. Intervention details are provided
below. Additionally, the receipt of proj-
ect funding was either not reported or
unclear in only 3 studies.30,33,35 Of the
remaining studies, 4 received no project
funding20,25,31,34 and 7 reported receiv-
ing funding from university or govern-
ment project grants. None reported
receiving industry funding.

Who, what, and how (provider,
content, dose, procedures, and
materials). Descriptions of the tai chi
interventions were variable across stud-
ies and are described using the TIDieR
framework in Table 2. In terms of tai chi
style, 53% used Yang style, 33% used
Sun style, 7% used Chen, and 7% used
Wu style. Half of the studies provided
information on the tai chi instructor, all
of which had previous experience teach-
ing tai chi, and 6 of the studies reported
having additional provider training. All
studies used a group format, but group
size and location were rarely reported.
Duration ranged from 6 to 20 weeks and
included between 8 and 60 sessions of
40 to 60 minutes. The most common
dosage was twice per week for 10 to 12
weeks. With regard to specific interven-
tion content, the number of tai chi move-
ments ranged from 9 to 24 movements;
most studies included a warm-up/cool-
down and recommended home practice
on a daily basis. Although deep breathing
techniques are integrated with each tai
chi movement, 4 studies reported teach-
ing deep breathing and relaxation tech-
niques as additional components. Most
studies did not report any information on
the use of provider or patient materials, 4
studies reported using a treatment man-
ual for the instructor, and 7 studies
reported providing patient handouts or
audiovisual materials. Although none of
the interventions were tailored specifi-
cally to participants on an individual
basis, all studies used simplified short-
ened versions of the original tai chi pro-
grams. Most adaptations were made to
suit elderly or arthritic populations at a
beginner level of tai chi, particularly
ensuring the movements required less
deep knee bending to avoid aggravating
joint pain while still improving muscle
strength and mobility and using an exer-
cise progression of easy to difficult move-
ments. With regard to replication, sev-
eral studies included a list of the tai chi
movement names in the manu-
script21,25,26 or in a separate instructor’s
manual.20,22,23,26 A smaller sample pro-
vided the name of an instructional DVD
that was available for purchase.20,32

How well (participant adherence to
treatment and intervention fidelity).
Few studies reported information on par-
ticipant adherence or treatment fidelity.

Figure 1.
Study flow chart.
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Two studies20,22 reported they would
assess treatment fidelity (how well the
instructor followed the intervention pro-
tocol) either using a self-report checklist

or an objective observer; however, no
studies reported the results of this assess-
ment. Thus, it is not known how well
instructors adhered to the intended treat-

ment protocol. Similarly, only 60% of
studies reported participant interven-

Figure 2.
Effect of tai chi versus no treatment on pain. IV�inverse variance, CI�confidence interval.

Figure 3.
Effect of tai chi versus no treatment on disability. IV�inverse variance, CI�confidence interval.
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tion adherence measured by in-session
attendance. In this group of studies, the
assessment method varied, and an over-
all total could not be calculated. Addi-
tionally, 2 studies reported participant
adherence to home practice.

Methodological Quality
Based on the 5 key risk of bias
items, 7 studies were rated as low qual-
ity.20–23,27,30,32 With respect to blinding,
patients and practitioners administering
treatment in all trials were unblinded to
treatment. For the self-reported out-

comes of pain, disability, and quality of
life, the patient is considered the out-
come assessor and was thus unblinded in
all studies. Other common reasons for
high or unclear risk of bias were: lack of
concealed allocation (53%), lack of
intention-to-treat analysis (47%), and

Table 1.
Characteristics of Included Studiesa

Study (Country) Complaint

Sample Size
Age

(y), X
(SD) Comparison

Outcomes Risk of Biasb

Tai Chi
Group

Control
Group Pain Disability QoL 1 2 3 4 5 H/L

Arthritis

Adler et al,30 2000
(United States)

OA (hip, knee) 8 8 77 (6) Usual carec ✓ ✓ L H H L L L

Brismée et al,31

2007
(United States)

OA (knee) 22 19 71 (10) Attention control ✓ ✓ H H H H U H

Fransen et al,32

2007 (Australia)
OA (hip, knee) 56 41 70 (6) Wait-list control

Hydrotherapy
✓ ✓ ✓ L H H L L L

Hartman et al,33

2000
(United States)

OA (hip, knee,
ankle, spine)

19 16 67 (8) Attention control ✓ ✓ ✓ H H H L U H

Lee,35 2006
(South Korea)

RA 32 29 n/a Usual care ✓ U H H L H H

Lee et al,21

2009 (South Korea)
OA (knee) 29 15 69 (5) Wait-list control ✓ ✓ ✓ L H H L L L

Song et al,34

2007 (South Korea)
OA (knee) 38 34 65 (6) Usual care ✓ ✓ U H H H L H

Tsai et al,22 2013
(United States)

OA (knee) 28 27 79 (8) Attention control ✓ ✓ L H H L L L

Wang,27 2008
(United States)

RA 10 10 50 (14) Education �
stretches

✓ ✓ ✓ L H H L L L

Wang et al,23 2009
(United States)

OA (knee) 20 20 65 (8) Attention control ✓ ✓ ✓ L H H L L L

Wortley et al,24

2013
(United States)

OA (knee) 15 9
15

70 (5) Usual care
Strength training

✓ ✓ U H H H U H

Zeng et al,26 2015
(China)

OA (hip) 48 49 65 (3) Usual care ✓ ✓ U H H H H H

Back pain

Hall et al,20

2011 (Australia)
NSLBP 80 80 44 (13) Wait-list control ✓ ✓ L H H L L L

Weifen et al,25

2013 (China)
NSLBP 141 47 38 (5) Tai chi � active

control
✓ U H H L U H

Headache

Abbott et al,29

2007
(United States)

Tension
headache

24 23 44 (13) Wait-list control ✓ ✓ ✓ U H H H H H

a QoL�quality of life, OA�osteoarthritis, RA�rheumatoid arthritis, NSLBP�nonspecific low back pain, n/a�not available.
b 1�allocation, 2�blinding of participants, 3�blinding of outcome assessor, 4�loss to follow-up, 5�intention to treat, L�low risk of bias, H�high risk of
bias, U�unclear risk of bias.
c Usual care indicates a control group in which patients were free to seek care as usual but did not receive a specific course of treatment as part of the
study.
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greater than 20% data loss at short-term
follow-up (33%). A list of the risk of bias
ratings for each study on the 5 key items
is presented in Table 1 and for all 12
items in the eAppendix.

Tai Chi Versus No Treatment
(Usual Care, Attention Control,
Wait-List Control)
The findings organized by population are
summarized in Table 3, and the effect of
tai chi versus no treatment on pain is
shown in Figure 2.

Arthritis. Eleven RCTs21–24,26,30–35

used a no-treatment control arm, which
was defined as no prescribed treatment
within the study; however, participants
were free to seek and receive care at the
discretion and direction of their health
care provider. The types of treatments
received by participants in the control
arm were not reported in any study. The
most commonly used assessment tool
was the Western Ontario and McMaster
Universities Arthritis Index, which was
used to assess pain (64%), disability

(88%), and stiffness (45%). The physical
and mental subscales of the Short-Form
Health Survey (36-item or 12-item) were
used to assess quality of life. Physical
tasks were based on activities of daily
living (eg, getting in and out of a chair,
walking). These tasks were assessed with
a variety of performance tests, including
the Get-up and Go Test,22,24,26,32 the Sit-
to-Stand Test,22,23,33 the 50-Foot Walk
Test,32,33 and the Six-Minute Walk
Test.23,24,26 As each of these tests

Table 2.
Description of the Tai Chi Interventions for Replicationa

Study

Style Provider Location When and How Much Materials Used Procedures: Components Used How Well

N
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Abbott et al,29

2007
Yang 20 N Local park 8 NR 1x/2 wk 15 N Y N NR 24 Y NR NR NR NR NR

Adler et al,30

2000
Wu NR NR Community

center
10 60 1x 10 NR Y N Y 16 NR NR Y Y NR 88%

Brismée et al,31

2007
Yang NR NR NR 18 40 3x 6 NR Y N Y 24 NR NR Y Y NR 89%

Fransen et al,32

2007
Sun NR Y NR 24 60 2x 12 NR Y Y Y 24 NR NR Y NR NR 61%

Hall and
colleagues,6,20

2009/2011

Sun NR Y Community
center

18 40 1x
2x

2
8

Y Y Y Y 12 N NR Y Y NR 58%

Hartman et al,33

2000
Yang NR Y NR 24 60 2x 12 NR NR NR Y 9 Y NR Y Y NR 100%

Lee et al,21

2009
Yang NR NR NR 16 60 2x 8 NR NR Y Y 18 N NR NR Y NR NR

Lee,35 2006 Sun NR Y Health center 16 60 2x 8 NR NR N Y 12 N NR NR Y NR 90%

Song et al,34

2007
Sun NR NR University room 16 60 3x

1x
2

10
NR Y N Y 12 NR NR Y Y NR NR

Tsai et al,22

2013
Sun 6 Y NR 60 20–40 3x 20 Y NR N NR 12 NR NR NR Y NR NR

Wang,27 2008 Yang NR NR Health center 24 60 2x 12 NR NR N Y 10 Y N Y NR NR NR

Wang et al,23

2009
Yang 20 NR NR 24 60 2x 12 Y Y N Y 10 Y NR Y Y NR 85%

Weifen et al,25

2013
Chen NR NR NR NR 45 5x NR NR NR Y NR 24 NR NR Y NR NR NR

Wortley et al,24

2013
Yang 35 NR NR 20 60 2x 10 NR NR N NR 12 NR NR NR Y NR 82%

Zeng et al,26

2015
Yang 5 Y Health center NR 45 5x

NR
2

10
Y NR Y Y 10 NR Y Y Y NR 88%

a N�no, Y�yes, NR�not reported.
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Table 3.
Summary of Findings Organized by Populationa

Tai Chi compared with no intervention for musculoskeletal pain conditions

Patient or population: people with chronic musculoskeletal pain conditions
Settings: community or health care settings
Intervention: tai chi
Comparison: no-intervention control group

Outcome SMD (95% CI) Participants
(No. of Studies)

Quality of
Evidence (GRADE)b

Arthritis

Short term

Pain �0.66 (�0.85, �0.48) 497 (11) ⊕⊕⊕g Moderate1

Disability �0.66 (�0.85, �0.46) 430 (9) ⊕⊕⊕g Moderate1

Quality of life (physical) �0.61 (�1.08, �0.15) 181 (3) ⊕⊕gg Low2,4

Quality of life (mental) �0.19 (�0.61, 0.23) 181 (3) ⊕⊕gg Low2,4

Stiffness �0.50 (�0.80, 0.20) 188 (5) ⊕ggg Very low1,2,4

Performance

Sit-to-stand (repetitions) �0.91 (�1.52, �0.30) 125 (3) ⊕ggg Very low1,2,4

Get-up and Go Test (speed) �0.87 (�1.72, �0.03) 229 (4) ⊕ggg Very low1,2,4

50-Foot Walk Test (speed) �0.28 (�0.86, 0.29) 130 (2) ⊕ggg Very low1,2,4

Six-Minute Walk Test (distance) �0.86 (�1.90, 0.19) 117 (3) ⊕ggg Very low1,2,4

Medium term

Pain �0.45 (�0.97, 0.08) 126 (3) ⊕ggg Very low1,2,4

Disability �0.59 (�0.95, �0.23) 126 (3) ⊕ggg Very low1,2,4

Quality of life (physical) �0.59 (�1.23, 0.04) 40 (1) ⊕⊕gg Low5

Quality of life (mental) 0.01 (�0.61, 0.63) 40 (1) ⊕⊕gg Low5

Stiffness �0.09 (�0.59, 0.40) 71 (2) ⊕ggg Very low1,2,4

Long term

Pain �0.46 (�1.09, 0.17) 40 (1) ⊕⊕gg Low5

Disability �0.36 (�0.99, 0.26) 40 (1) ⊕⊕gg Low5

Quality of life (physical) �0.83 (�1.48, �0.18) 40 (1) ⊕⊕gg Low5

Quality of life (mental) �0.49 (�1.12, 0.14) 40 (1) ⊕⊕gg Low5

Low Back Pain

Short term

Pain �1.58 (�3.45, 0.25) 348 (2) ⊕ggg Very low1,2,3,4

Disability �0.64 (�0.98, �0.31) 160 (1) ⊕⊕gg Low5

Quality of life No evidence

Medium term

Pain �3.21 (�3.67, �2.74) 188 (1) ⊕ggg Very low1,5

Disability No evidence

Quality of Life No evidence

Tension Headaches

Short term

Pain �1.85 (�2.73, �0.97) 47 (1) ⊕ggg Very low1,5

Quality of life SMD �0.67 (�1.42, 0.07) 47 (1) ⊕ggg Very low1,5

a CI�confidence interval; GRADE�Grading of Recommendations, Assessment, Development and Evaluations; SMD�standardized mean difference.
b Quality of evidence: 1 downgraded due to risk of bias, 2 downgraded due to inconsistency, 3 downgraded due to indirectness, 4 downgraded due to
imprecision, 5 downgraded due to being a single study with fewer than 400 participants.
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assesses a different aspect of function,
they are reported separately.

With regard to short-term pain (11 RCTs,
n�497) and disability (9 RCTs, n�430),
we found moderate-quality evidence
that tai chi was more effective than
no treatment (pain: SMD��0.66
[95% CI��0.85, �0.48]; disability:
SMD��0.66 [95% CI��0.85, �0.46]).
With regard to short-term quality of life
(3 RCTs, n�181), we found low-quality
evidence that tai chi was more effective
for improving physical health (SMD�
�0.61 [95% CI��1.08, �0.15]) and had
no effect on mental health. With regard
to short-term stiffness (5 studies,
n�188), we found very low-quality evi-
dence that tai chi was more effective;
however, the results were not statisti-
cally significant (SMD��0.50 [95%
CI��0.80, 0.20]). At medium and long
term, there were fewer studies that
assessed these outcomes. The summary
effect sizes tended to be smaller and no
longer statistically significant, and the
quality of the evidence was reduced to
low or very low based on high risk of
bias, inconsistency, and imprecision of
the results.

With regard to short-term performance
tests (Get-up and Go Test [4
RCTs, n�229], Sit-to-Stand Test [3 RCTs,
n�125], 50-Foot Walk Test [2 RCTs,
n�130], and Six-Minute Walk Test [3
RCTs, n�117]), we found low-quality
evidence that tai chi was more effective
than no treatment; however, the results
were only statistically significant for the
Get-up and Go Test and the Sit-to-Stand
Test. No studies assessed these outcomes
at medium- or long-term follow-up.

Low back pain. Two studies20,25

enrolled people with low back pain;
both studies assessed pain, and one
study20 assessed disability. Outcomes of
quality of life and physical performance
were not assessed. The 0-to-10 Numeri-
cal Rating Scale was used to assess pain
in both studies, and the Roland-Morris
Disability Questionnaire was used to
assess disability.

With regard to short-term pain (2 RCTs,
n�348), we found very low-quality evi-
dence that tai chi was more effective

than no treatment [SMD��1.58 [95%
CI��3.45, 0.25]); however, the differ-
ence was not statistically significant.
With regard to short-term disability (1
RCT, n�160), we found low-quality evi-
dence that tai chi was more effective
than no treatment (SMD��0.64 [95%
CI��0.98, �0.31]). At medium term,
only pain was assessed (1 RCT, n�188),
and we found very low-quality evidence
that tai chi was more effective. Out-
comes were not assessed at long term.

Tension headache. One trial (n�47)
assessed patients with tension head-
ache,29 this trial used the 36-Item Short-
Form Health Survey (version 2) to assess
both quality of life with mental and phys-
ical health summary scores and disability
with physical function subscale. With
regard to short-term pain, we found very
low-quality evidence that tai chi was
more effective than control (pain:
SMD��1.85 [95% CI��2.73, �0.97]).
With regard to quality of life, we found
very low-quality evidence that tai chi was
more effective; however, the results
were not statistically significant (SMD�
�0.67 [95% CI��1.42, 0.07]).

Tai Chi Versus Another
Treatment
The effect of tai chi versus no treatment
on disability is shown in Figure 3. We
found 3 RCTs that compared tai chi with
another intervention.24,27,32 These stud-
ies all included populations of arthritis;
no studies were found for this compari-
son for any other musculoskeletal condi-
tion. The comparison treatments were
predominantly exercise-based: one
hydrotherapy, one resistance training,
and one education plus a stretching pro-
gram. These studies assessed pain, dis-
ability, and physical performance. With
regard to short-term pain, disability, and
performance, we found very low-quality
evidence that there was a difference in
effect between tai chi or any of these
interventions, with the possibility that
tai chi may be more effective than edu-
cation and stretching on improving self-
report disability.27 However, as the com-
parison groups were very different,
they provide little understanding of the
relative effectiveness of tai chi when
compared with other exercise
based-treatments.

Discussion
Our previous systematic review6

included 7 studies and suggested that tai
chi was effective for reducing pain and
disability for arthritis; however, the evi-
dence quality was low. Despite including
a further 8 studies in this current review,
the quality of evidence remains poor due
to small sample sizes and low method-
ological quality. Thus, the additional
studies have failed to improve the robust-
ness of our estimates. Consequently, the
increased research in this area does not
seem to be advancing our knowledge for
providing evidence-based recommenda-
tions regarding the use of tai chi for mus-
culoskeletal conditions. In particular,
studies need to improve their follow-up
rates, reporting of allocation conceal-
ment methods, and reporting of use of
intention-to-treat analysis. In order for tai
chi to be recommended as an effective
intervention, more high-quality trials
with large sample sizes assessing tai chi
versus other evidence-based treatments
at short term and long term are needed.

Statement of Principal Findings
The majority of trials in this review stud-
ied populations with arthritis, and our
results are similar to those of our previ-
ous review.6 For arthritis, we found that
tai chi was more effective than no treat-
ment in improving pain and disability
(moderate-quality evidence) and quality
of life (low-quality evidence) in the short
term. Comparatively, we found that tai
chi is likely no more effective than no
treatment for improving performance
outcomes such as getting in and out of a
chair and walking (very low-quality evi-
dence). However, performance out-
comes were impeded by a lack of reliable
measurement tools for this population.
Lastly, there were too few studies to
draw any conclusions regarding the
effects of tai chi versus other treatments,
nor to ascertain whether effects are sus-
tained over time. Moreover, less is
known about its effectiveness for other
musculoskeletal pain populations.

Outcome Significance in Relation
to Other Research
Despite including 8 additional studies
from our previous review,6 our knowl-
edge regarding the effectiveness of tai
chi is still limited. However, this current
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review has furthered our understanding
with regard to the short-term effects of
tai chi on pain and disability for arthritis
populations in comparison to no inter-
vention. The effect sizes for these out-
comes were moderate with narrow 95%
CI values that were statistically signifi-
cant, suggesting adequate precision and
significance of the effect estimates.
These results are similar to those
obtained with other commonly used
exercise regimens for lower limb arthri-
tis such as combined exercise programs
of strengthening, flexibility, and aerobic
exercise.36 Interestingly, these effects
are larger than those found in single-
component exercise programs such as
flexibility or strength training, which
have small effects on pain and disability
in the short term.36

Importantly, we found very little evi-
dence regarding tai chi versus no inter-
vention or another treatment for other
musculoskeletal conditions. Our esti-
mates for back pain and tension head-
aches are much less precise and are
derived from only 1 or 2 studies with
variable quality. Thus, it is hard to pro-
vide a judgment of their significance.
However, for back pain, the magnitude
of the effects on pain and disability is
similar to that reported for general exer-
cise programs,37 as well as more expen-
sive forms of treatment such as multidis-
ciplinary treatments38 or cognitive
behavioral treatment.39

Strengths
Our review used a rigorous methodology
including independent full-text screen-
ing and data extraction and checking to
ensure accuracy. We increased our level
of intervention information to align with
recommendations from the TIDieR
checklist to assess if tai chi interventions
are described in sufficient detail for rep-
lication. We used the GRADE protocol
recommended by the Cochrane Hand-
book for Systematic Reviews of Inter-
ventions16 to add a more robust assess-
ment to our interpretation of results,
allowing us to provide reliable recom-
mendations for future research in this
area. Lastly, we subgrouped our analyses
by disease conditions to account for het-
erogeneity in population type.

Limitations
Our search did not include specific
searching in Chinese databases, thus rel-
evant studies of tai chi published in Chi-
nese in journals not indexed in our
included databases may have been
missed. Meta-analysis necessarily involves
assumptions of homogeneity with
respect to outcomes, treatment, sample,
and data. Although most of our estimates
of effect had low statistical heterogene-
ity, we recognize that there may be clin-
ical heterogeneity in all of these areas.
For example, there were differences
observed in the tai chi interventions such
as the style of tai chi, number of sessions,
and total treatment duration. These dif-
ferences may account for some of the
variation in treatment effects among
studies. Thus, our overall estimates are
reflective of different types of tai chi
interventions, and it is possible that the
effects may be different for different
intervention types (eg, interventions
with a greater dose may yield larger
effects). However, we believe that the
included trials were sufficiently similar to
support our choice of methodology,
including the use of a random-effects
model, and provide an overall estimate of
tai chi interventions. Additionally, many
of the studies included in the review had
small sample sizes, which could have
introduced imprecision to our results.
Although we have downgraded the
strength of the evidence according to the
GRADE guidelines for precision, we
acknowledge there may be inherent bias
due to the number of trials with small
samples included in the analysis. Lastly,
in some cases, different measurement
tools were used to assess the same out-
come across studies, so we followed the
recommendation in the Cochrane Hand-
book for Systematic Reviews of Inter-
ventions16 and used a standardized mean
difference as the effect estimate.

Clinical Implications
Our findings support the use of tai chi as
a treatment for people with arthritis and
potentially for low back pain. However,
we have only very low-quality or no evi-
dence to suggest that it is as effective as,
or more effective than, any other treat-
ment for these populations. With no
direct comparison of tai chi to other
treatments, we can only speculate that,

as our findings appear to be within a
similar range to those reported for other
commonly used exercise regimens for
musculoskeletal conditions, tai chi could
produce similar effects when compared.
Thus, we cannot provide useful or con-
firmatory evidence to recommend this
approach over others used in clinical
practice settings until a robust, direct
comparison study has been conducted.

Recommendations for Improving
Future Research
We recommend that proposals for a trial
of tai chi for musculoskeletal conditions
should be considered for funding if they
demonstrate methodology that advances
the current state of evidence. In terms of
study design, this would involve robust
RCTs, comparing tai chi with other com-
monly used interventions with medium
and long-term follow-ups. With respect
to intervention description, we recom-
mend that studies adhere to the TIDieR
guidelines for reporting intervention
information and include detailed infor-
mation on the instructor’s training and
qualifications and the dose and content
of the intervention, and assess fidelity of
intervention delivery and participant
adherence to treatment. In terms of out-
comes, it is necessary to assess core out-
comes of pain, disability, and quality of
life, as well as a range of objective and
validated assessments of physical perfor-
mance. The cost-effectiveness of tai chi
has not yet been investigated. Thus,
future studies that assess this aspect
should be prioritized to inform its poten-
tial for cost savings in health care set-
tings. Additionally, the Medical Research
Council highlights the importance of
conducting a process evaluation that
includes assessing process factors, such
as proposed mediators of treatment out-
come within complex interventions, to
provide insights that will aid implemen-
tation and improve clinical outcomes in
practice.40 Few studies have assessed
these variables with respect to tai chi;
thus we recommend that future research
include a robust process evaluation.
Lastly, as many interventions used differ-
ent doses, we recommend that to help
standardize interventions, future studies
should explore the dose-response rela-
tionship on treatment outcome and con-
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sider including multiple intervention
arms comparing high and low intensities.

For example, a recently published paper
by Wang et al41 adheres to many of our
recommendations, including long-term
follow-up and an active comparison
treatment. The results appear to indicate
that there may be little difference on
self-reported disability and quality of life
or function. However, little information
was provided on treatment details other
than dose, with tai chi participants
receiving a greater number of sessions
over a longer period of time. Thus,
although the results are promising, we
continue to recommend that future stud-
ies adhere to the TIDieR guidelines, con-
sider comparison of different tai chi
doses, and include cost-effectiveness
analyses to gain a better understanding of
its application in health care settings.

In conclusion, the research question
addressed in this review is of significant
importance for the clinical community,
as musculoskeletal pain conditions such
as arthritis and back pain are among the
leading reasons for seeking care and are
highly prevalent in the ageing popula-
tion. This review provides clear evidence
that tai chi is effective in the short term
for reducing pain and disability in arthri-
tis populations. Further conclusions
regarding the effectiveness of tai chi on
additional outcomes and across other
health conditions cannot be drawn due
to the poor quality and limited evidence
in these areas.
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