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Systematic reviews of t'ai chi: an overview
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ABSTRACT

Several systematic reviews (SRs) have assessed the
effectiveness of t'ai chi for many conditions including
hypertension, osteoarthritis and fall prevention; however,
their conclusions have been contradictory. The aim of
this overview was to critically evaluate the SRs of t'ai chi
for any improvement of medical conditions or clinical
symptoms. English, Chinese and Korean electronic
databases were searched for relevant articles, and data
were extracted according to predefined criteria; 35 SRs
met our inclusion criteria. They were related to the
following conditions: cancer, older people, Parkinson’s
disease, musculoskeletal pain, osteoarthritis, rheumatoid
arthritis (RA), muscle strength and flexibility, improving
aerobic capacity, cardiovascular disease and risk factors,
lowering resting blood pressure, osteoporaosis or bone
mineral density, type 2 diabetes, psychological health,
fall prevention and improving balance, and any chronic
conditions. In several instances, the conclusions of these
articles were contradictory. Relatively clear evidence
emerged to suggest that t'ai chi is effective for fall
prevention and improving psychological health and

was associated with general health benefits for older
people. However, t'ai chi seems to be ineffective for the
symptomatic treatment of cancer and RA. In conclusion,
many SRs of t'ai chi have recently been published;
however, the evidence is convincingly positive only for
fall prevention and for improvement of psychological
health.

INTRODUCTION

T’ai chi combines deep breathing and relaxation
with slow and gentle movements.! It is based on
an assumption from Confucian and Buddhist phi-
losophy that states that two opposing life forces,
yin and yang, govern our health.! Ill health is
viewed as an imbalance between yin and yang,
and t’ai chi can reportedly rebalance such energy
disturbances. Regardless of these assumptions,
the slow movements between different postures
that are normally held for short periods of time
represent physical stimuli, which affect the car-
diovascular and muscular systems.!

It has been reported that t’ai chi has ben-
eficial effects in reducing high blood pressure,
improving balance and muscle strength, and
preventing falls.? T’ai chi is supported by several
associations, including the Arthritis Foundation
of Australia, Diabetes Australia, and the National
Parkinson Foundation in the USA, and 2 500 000
individuals reportedly use it regularly for health
reasons.® However, the clinical effectiveness of
t’ai chi remains uncertain.! Many clinical trials
have emerged, but their results are contradictory:.
Systematic reviews that assess all of this evidence
arrive at similarly contradictory conclusions.

BrJ Sports Med 2012;46:713-718. doi:10.1136/bjsports80622

This overview is aimed at summarising and
critically evaluating all SRs that involve t’ai chi as
a treatment for any health condition. Our ultimate
goal is to provide clinicians with clearer guidance
on the value of this approach.

METHODS

Electronic literature searches were carried out
in July 2010 using Medline, Embase, Amed,
CINHAL, the Cochrane Library, six Korean
Medical Databases (Korean Studies Information,
DBPIA, Korea Institute of Science and Technology
Information, KERIS, KoreaMed, and Korean
National Assembly Library) and Chinese Database
(CNKI) without restrictions on the study date or
language. The search terms were the MESH terms
of ‘t’ai chi” AND ‘systematic review’ OR ‘meta-
analysis.’ In addition, our departmental files were
hand-searched. Abstracts of reviews located using
this search were inspected by two authors, and
those appearing to meet the inclusion criteria
were retrieved and read in full by all of the authors
of the current review. The reviews were defined
as systematic if they included explicit inclusion/
exclusion criteria as well as an explicit and repeat-
able methods section that described the search
strategy:.

To be included, a systematic review had to spe-
cifically address the effectiveness of t’ai chi and
include evidence from at least two controlled
clinical trials. Systematic reviews that evaluated
t’ai chi in combination with other types of treat-
ment without separately evaluating the individual
approaches were excluded.

The assessments of the quality of the primary
studies were adopted from the respective SRs.
The Overview Quality Assessment Questionnaire
(OQAQ) was used to evaluate the methodologi-
cal quality of all of the included SRs.* The OQAQ
score ranges from 1 to 7; a score of 3 or less indi-
cated extensive or major flaws, and a score of 5 or
more suggested minor or minimal flaws. The two
authors independently assessed the OQAQ and
extracted the data using predefined criteria (table 1),
and discrepancies were settled by discussion.

RESULTS

Our searches generated 55 hits, and 35 SRs
met our inclusion criteria (figure 1, table 1),°-%°
which had been published between 2002 and
2010. The first authors originated from the USA
(n=10), the UK (n=9), Korea (n=6), France (n=2),
Australia (n=2), Netherlands (n=2), Canada (n=1),
New Zealand (n=1), Singapore (n=1) and Sweden
(n=1). Ten reviews incorporated a meta-analytic
approach.’ 11 14 1718 20 21 24 27 32 The reviews were
based on two to 47 primary studies.

73


http://bjsm.bmj.com/
http://group.bmj.com

Downloaded from http://bjsm.bmj.com/ on January 25, 2015 - Published by group.bmj.com

panuijuo)

** Ul syuswanolduwi

(69°0 '02°0) G¥°0
S3 :poow
(08°0°1€°0) 95°0
S3 :uoissaidap
(€01 '62°0) 99°0
S3 :Ajeixue
(60°L '€2°0) 99°0

vsn + 9 yuMm pajelgosse aq 0} sieadde 1yo re,| $3 :uo1jonpal ssang a|qeLiep [l Buiag-jjam |eaibojoyaAsq 1210102) /e 18 Buepy
n — 2 BurouiAuo jJou pue 821e3S S| ** 9IUBPIAS oN poon Z sajaqelp z adA 12(8002) /e 18 997
vsn ¥ ¥ ** 99UaPIAS payw| oN a|qeliep z Ayisuap |elauiw-auog z(£002) /e 18 8uAepp
(90°0 '20°0) 200
NN - L BurouiAuoa jou si * 82UBPIAS BY | QINM :ANsusp jessuiw auog ajqeliep [ sisolodoalsQ +2(8002) /e 19 837
uonjouny
Aseuow)ndoip.ied Buinosdwi
©310) + Z " sanoldwi syasm 9| JaA0 as1a1axa 1Yd 1., oN poog L pue ainssaid poojq Buionpay ¢z(6002) /e 19 ung
vsn + ¥ ** 4g 99npas Aew as1219x%3 1Yd [e, | oN a|qeliep 6 ainssald poojq jo Buianpay 2218002) /e 18 yap
(z6'0'05°¢) 61°L
aNM -dad
(06°0 '06°G) G2 a|jdoad 1apjo ur ainssaid
©310) ¥ L pajiwi| S “"82UsPIA3 aY | ‘AN :dgS ajqeliep ¥ poojq Buiysas Buiamo 12(0102) /e 18 997
(8'8'¢'sl) L'zl
‘0AM dga
(121 '8°62) §'Lg 10108} Y8l
N - G 891B3S S| $101084 YSII S} puR A9 10} 1Yd I8, | ‘AN :dgS ajqeliep 6 pue aseasip JejnaseAolpie) 02(L002) e 19 8917
* Adesayy aanounipe $10398} )SI
vsn + ¥ |e191yauaq e 8q Aew as1919xa 1Yo e, | oN a|qeliep 6 pue aseasip Jejnasenoip.ie) 61(6002) /2 78 Yap
vsn + € T uranndsya siiyd te, | (580 '01'0) 8€°0=53 pooy 14 Auoeded oiqosae Buinoidw) 21(8002) @ellid-10/Ae]
Ayoedea
ealoy - [ *1s966ns jou saop aauapins Bunsixa ayy - (G1'Z '1'L) 0S5°0 "IN poon [ 21q0Jae Jo Juawanoidwy| 11(6002) /e 18 991
** ul uawanoldwi ISTITLINETT
©al0Y| + l Apueayubis atam siaded jo 9,6/ oN 1004 £ pue yibuans ajasnjy .(6002) /e 28 1049
puejeaz map + l ** ur anosdwi apnjour sbuipuy Asy oN 1004 0 NNOETRNE T 5.(8002) JojAey pue suuig
(nyBulueaw jou—s| 99
epeue) - L ** 91e(J89BX3 10U SAOP 1Y2 1B, yum sisAjeue-elaw) ssp 1004 I3 SI}yLIe plojewnayy »(v00Z) /e 18 uBH
NN - L * BuIguIAU0D JOU S| BIUBPIAS ™ oN 1004 4 SI}YLIe plojewnayy VO ANCREEER]
NN + G " 99uapIna Buibeinoaus swos s a1y} oN poog [ NMIMIELENG) 21(8002) /e 18 987
(€90 ‘z6€l) 2101
eljesisny + [ " 109448 aAlyisod |lews e sey 1yate,] ‘AN :uononpal ured ajqeliep L ured [18|8)S0[NASN| 11(6002) /218 ||I_H
AN ¥ G *JUBIIHNSUI SI 82UBPIAS BY | oN 1004 3 aseasip s,uosunjled 0.(8002) /e 18 987
spuelaylaN ¥ L 99UBPIAS paWI| SI 8IaY | oN a|qeliep 6 synpe Jap|Q ¢(v002) /e 18 uabeyiap
** s}yauaq [e1o0soyaAsd pue
LI + l |eaisAyd aney o} sieadde asiosaxa 1ya e, | oN a|qeliep 62 synpe Jap|Q 4(8002) /e 19 997
vsn + l " sy|npe Japjo djay Aew  1yo te,| ON a|qeliep 9€ Sinpe Jap|Q 1(6002) /e 18 s1aB0y
NN - G “*BulouIAUO2 J0U S| 9IUBPIAS BY | oN 1004 I3 JERITER 4(£00Z) /e 18 897
“Alburouinuod (v1'L '52°0) G¥°0
LI - [ MOYS 10U SBOP 82UaPIAS |el) Bunsixa ayy 'QINS 841 Jo Ayjenp 1004 3 199ued isealg 4(0102) /e 19 997
Anunoy }nsay +0V00 Malnal (a30nb) uoisnjouoy 1sisAjeue-ejapy S|eu) pajjo13uod s|eu) pajjo43uod uonejndod/uonipuoy (aguaiajai)(1eal) soyiny
anewa)sis pasiwopuel  pasiwopuel jo o[\
jo Ayjenp jo Ayieng

SUOIIPUOD Y}[eay Jo JuaL}eal} 8y} Joj pasn [yd 1e,1 Jo SMaIASI J11eWalSAS

1 8|qeL

Br J Sports Med 2012;46:713—718. doi:10.1136/bjsports80622

714


http://bjsm.bmj.com/
http://group.bmj.com

Downloaded from http://bjsm.bmj.com/ on January 25, 2015 - Published by group.bmj.com

*(S[eAJB3UI BIUBPIIUOD %GE) PUB HY 10 * QM ‘QINS Se passaidxa ale sanjea ay ‘L
"99UaIaIp ueaw JyBram ‘gIAIAN ‘2oUBIaYIp uBSW piepuels ‘gIAIS ‘ainssald poojq o1|01sAS ‘4GS S BAIR[aI ‘Y ‘BzIS 1988 ‘ST ‘ainssald poojq dljoiselp ‘daa
"IBBJOUN ‘T !SSBUBAINIBYJE MOYS 0 |18} ‘— ‘BA1}IS0d [[BJAAD '+ ‘SMBJ} [RLUIUIW 10 JOUIW ‘G S DYDO ‘SMEel} Jolew 10 BAISUBIX8 ‘S S DYDO0 'L 03 | Wolj sabues 8109S [[BJBAC 8y "811BULOISANY JUBLISSASSY ANEND MBIAIBAQ ‘DY D0«

** s1l§auaq oinadelay} WU

vsn + $ 0} punoj SBM 9IUBPIAS Y21Rasal Pa||0i3uo? oN poog i) Auy 6c(700Z) swepy pue uiayy
vsn + z ** 9AI}08)49 " aq 0} sieadde 1yo e, | oN Jo00d Apsopy 6 1pu09 a1uo1yd Auy 4¢(v002) /2 18 Buepp
|Iey Bunuan
vsn ¥ | ** 9OUBPIAG PaIalIeds Ajuo oN 1004 9 -a1d pue aouejeq Buinoidw 16(2002) P
9c(€002)
vsn + [ * AA1}08Yd SIIYI 1., | oN a|qeliep n aoueleq Buinosdw uoyma| pue ejebewoyl
Burey 4¢(8002)
N + 9  Buoays sialay| oN a|qelep L J0 Jeaj pue sjjej Buionpay uosdwig pue Buijiey
+¢(6002)
NN + G ** |eloyyauaq aq Aew ** 1ya e, | oN a|qeliep 9 uonuanaid |je4 uosiep\ pue Alobain
alodebuig + ¥ " |eijuajod ay3 sey 1ya e, oN a|qeliep L uoranpal |je4 ¢¢(6002)/2 18 M0
(€0°1'09°0) 6L°0
Yy :sajel |je} -
8s1919xa-uou yim pasedwo?
(89°0 '8€°0)15°0
Yy :sajel |je} - aoue|eq pue
puepiaylaN ¥ L ** 9OUAPIAS JUBIdINSUI SI d1aY} AjjuaLing as19Jaxa yum pasedwos a|qeliep 6 Bui|jey Jo 1eay ‘uonuana.d |e4 2¢(0102) /e 18 8yb607
poouwr ut Bulaq 1(0002)
uspams + | juawanoldwi 03 pea| Aew asialaxa 1ya e, | oN a|qeliep 3 -|lam pue asuodsal ssans 1apueio pue punjpues
** 3|qibuey yyjeay |eaibojoyaAsd
aouelq + ¥ alow ag 0} paseadde syyauaq 1yd Ie, | oN a|qeliep 8 pue Aoealya-j|as 0¢(£002) /e 18 sdweydaq
 sylewal Buiag-jlom
eljessny ¥ Z  8aIsnjouod Aue ayew o3 ainjewsald [j13s s1 oN a|qelep Gl |eaibojoyoAsd Buinoidu) 62(6002) /e 18 Buepy
" §18IX8 yyeay
aouel4 + | [enuajod |eas e pajesisuowsap sey Apnis unQ oN a|qeuep [y |eoisAyd pue |eyuaw Buinoidw 4z(6002) /2 18 suewybiag
Anunog j|nsay +0V00 Malnal (a30nb) uoisnjauoy Isishjeue-eja|y  s|els} pajjosuod s|eu) pajjosuod uone|ndod/uonipuo’ (aauaiayai)(seal) 1oyiny
anews)sis pasiwopuel pasiwopuel Jo o\
jo Ayjenp jo Ayijeng

panunuo) | ajqer

715

Br J Sports Med 2012;46:713—718. doi:10.1136/bjsports80622


http://bjsm.bmj.com/
http://group.bmj.com

Downloaded from http://bjsm.bmj.com/ on January 25, 2015 - Published by group.bmj.com

Table 2 Indications evaluated by multiple systematic reviews (SRs)

Direction of results
Condition No of SRs + + - Overall effects Comments
Breast cancer 2 0 0 2 - Both SRs are of high quality
0Old age 3 2 1 0 + Positive SR is of poor quality
Rheumatoid arthritis 2 0 0 2 - Cochrane review is negative
Improving aerobic capacity 2 1 0 1 + Positive SR is of poor quality
Cardiovascular disease and risk factors 2 1 0 1 + Contradiction exists in interpretation
Lowering blood pressure 3 2 1 0 + Positive SRs are of poor quality
Osteoporosis or bone mineral density 2 0 1 1 + Positive SR included more trials that originate from China
Psychological health 5 5 1 0 + Methodological quality is variable
Fall prevention 4 3 1 0 + All of the included SRs are of high quality
Improving balance 2 1 1 0 + Newer SR is more positive

+, positive conclusion; =, conclusion neither positive nor negative; —, negative conclusion.

Potentially relevant articles
identified (n=55)

Articles excluded (n=20)
® Not relevant to tai chi (n=7)

- ® Not systematic review (n=10)

o Not focus on tai chi only (n=1)

#® Old SRs (updated SRs were
published by the same author) (n=2)

Y

Included systematic review
(n=35)

Figure 1 Flow chart of the publication-selection process.
SR, systematic review.

The SRs covered a wide range of conditions and situations,
including the following: cancer, general healthcare in older
people, Parkinson’s disease, musculoskeletal pain, osteoar-
thritis, rheumatoid arthritis (RA), muscle strength and flex-
ibility, improving aerobic capacity, cardiovascular disease and
risk factors, lowering resting blood pressure, osteoporosis or
bone mineral density, type 2 diabetes, psychological health,
fall prevention and improving balance, as well as any chronic
conditions. Based on the OQAQ scores, the quality of the SRs
varied; 17 SRs had minimal bias,® ¢ 9-14 17 20 21 24 27 32 34-36
11 had major flaws,” 8 15 16 18 23 28 29 51 37 38
seven SRs had moderate flaws.

Seven SRs concluded that the current data were insufficient
to draw firm conclusions,® 10 21 25 29 32 37 ¢jght SRs concluded
that t’ai chi did not have a beneficial effect,® ¢ 13 14 17 20 24 26
and 20 SRs concluded that t’ai chi might be effective.” 8 111215
1618 19 22 25 27 28 30 31 33-36 3339 Of the nine high-quality SRs,%% 11
181417 21 24 82 one arrived at a positive conclusion,!! five arrived
at a negative conclusion,® 131417 24 and in three SRs,’ ! 32 no
clear conclusions were drawn.

A relatively clear consensus existed that t’ai chi was effective
forimproving the general health of older people, improving psy-
chological health, and for preventing falls (table 2). Of the four

and the remaining
19 22 25 26 30 33 39

716

SRs that evaluated fall prevention,32-3 three showed clearly
positive effects of t’ai chi,33-3% whereas one cast doubt on the
effectiveness of t’ai chi.?? In terms of improving psychological
health, four SRs drew positive conclusions,?” 28 30 31 whereas
one was inconclusive.?” All three SRs that evaluated health-
care in older people drew equivocal positive conclusions.””
For the symptomatic treatment of RA'3 # and cancer,’ ¢ the
evidence appeared to be clearly negative based on the two SRs
that drew negative conclusions, respectively. Clear contradic-
tions emerged in terms of improving aerobic capacity,” 1€
improving cardiovascular disease and its risk factors,! 29 and
improving balance;* % one positive SR and one negative SR
were found for each of those indications. However, positive
SRs were of poor quality and included flaws for several indica-
tions including general healthcare of older people, improving
aerobic capacity and lowering blood pressure. Furthermore,
positive SRs included more trials from China or no randomised
controlled trials (RCTs). Hence, caution should be exercised in
interpreting the evidence for these conditions.

DISCUSSION

Our analysis showed that 35 SRs of t’ai chi used in the treat-
ment of various health conditions have been recently pub-
lished, which indicates that the interest in this subject has
grown considerably; however, the conclusions of the SRs are
not consistent. The evidence for fall prevention, healthcare for
older people, improving psychological health, cancer and RA
is relatively clear (table 2). However, contradictions emerge
when examining the effects on improving aerobic capacity
and improving cardiovascular disease and its risk factors. In
terms of improving aerobic capacity, these contradictions can
be explained by the time difference between the two SRs.'” 1€
The more recent SR included a more rigorous study with nega-
tive results that had been conducted since the publication of
the earlier SR.1 Thus, overall, the current best evidence seems
to suggest that t’ai chi is not effective for this indication. In
terms of cardiovascular disease and risk factors, the results
might be more complex.!? 2 The two SRs included the same
RCTs, but the conclusions were different. One of the SRs drew
an equivocal conclusion,?® whereas the other drew a positive
conclusion.!” Thus, the current best evidence is not clearly
positive.

The SRs related to Parkinson’s disease!” and type 2 diabe-
tes?® were based on relatively small numbers of primary stud-
ies. Thus, their conclusions may be less reliable. This indicates
that more high-quality studies are required for the evaluation
of these indications.

Br J Sports Med 2012;46:713—718. doi:10.1136/bjsports80622
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What is already known on this topic

T'ai chi, is a form of complementary therapy, and has been used
in the treatment of various conditions and has been reported as
beneficial for reducing blood pressure and knee pain, improving
balance and muscle strength, and improving fall prevention.

What this study adds

Numerous systematic reviews, often with contradictory
conclusions, exist but only for two conditions (fall prevention
and psychological health improvement) is the evidence
convincingly positive.

Our overview showed that t’ai chi, which combines deep
breathing and relaxation with slow and gentle movements,
may exert exercise-based general benefits for fall prevention
and improvement of balance in older people as well as some
meditative effects for improving psychological health. We
recommend t’ai chi for older people for its various physical
and psychological benefits. However, t'ai chi may not effec-
tively treat inflammatory diseases and cardiorespiratory
disorders.

Most of the SRs were of high quality, but many primary
studies evaluated in these SRs were associated with a high
risk of bias. Common study weaknesses included small sam-
ple sizes and lack of an adequate control group. This means
that the SRs draw conclusions that are often not definite or
final.

Our overview has several limitations. Our literature searches
of the English, Chinese and Korean databases were extensive,
but we cannot be absolutely sure that all relevant articles were
located. Our overview was aimed at evaluating the SRs rather
than the individual primary studies, which means there is a
risk of diluting the results of high-quality studies by including
low-quality data.

Future research on t’ai chi should be conducted more rigor-
ously. We recommend that researchers follow the CONSORT
guidelines when designing and reporting clinical trials.*® Our
overview of SRs complied with the PRISMA guidelines, and
we recommend that future SRs do so as well to produce high-
quality systemic reviews.*!

In conclusion, several SRs of t’ai chi used in the treatment
of a wide range of conditions have recently been published.
They suggest that the evidence is conclusively or tentatively
positive for fall prevention, general healthcare in older people,
improving balance and enhancing psychological health. For
cancer, aerobic capacity and RA, the evidence from SRs was
not conclusively positive.
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