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Background: Tai Chi is a traditional Chinese mind-body exercise that has been widely practiced
in the People’s Republic of China for many centuries. This exercise has also been applied as a
training modality in pulmonary rehabilitation programs for stable chronic obstructive pulmonary
disease (COPD). This systematic review and meta-analysis aimed to assess the effects of Tai
Chi on exercise capacity and health-related quality of life (HRQoL) in COPD patients.
Methods: Electronic databases (PubMed, Embase, Web of Science, The Cochrane Library,
Cumulative Index to Nursing and Allied Health Literature, ClinicalTrials.gov, China National
Knowledge Infrastructure, and China Biology Medicine disc) were searched. Entries published
from January 1980 to March 2014 were included in the search. Eligible studies included those
that involved randomized controlled trials and those that lasted for at least 12 weeks. The pri-
mary outcome measures were six-minute walking distance (60MWD), St George’s Respiratory
Questionnaire (SGRQ), and Chronic Respiratory Disease Questionnaire (CRQ). Effect estimates
were pooled with random-effects meta-analysis.

Results: Eleven articles involving 824 patients met the inclusion criteria. All included articles
compared COPD patients in a Tai Chi group versus COPD patients in nonexercise and/or
physical exercise groups. The meta-analysis showed that compared with the nonexercise group,
the COPD patients practicing Tai Chi demonstrated significantly enhanced 6MWD (mean
difference 35.99, 95% confidence interval [CI] 15.63-56.35, P=0.0005), decreased SGRQ
total score (mean difference —10.02, 95% CI —17.59, -2.45, P=0.009), and increased CRQ total
score (mean difference 0.95, 95% CI1 0.22—1.67, P=0.01). Compared with the physical exercise
group, the Tai Chi group showed significantly reduced SGRQ total score (mean difference —3.52,
95% CI1 —6.07, —0.97, P=0.007), but no statistical significance was found for 6 MWD between
the two groups (mean difference 13.65, 95% CI —1.06, 28.37, P=0.07) in COPD patients.
Conclusion: Preliminary evidence suggests that Tai Chi has beneficial effects on exercise
capacity and HRQoL in COPD patients. This exercise can be recommended as an effective
alternative training modality in pulmonary rehabilitation programs. Further studies are required
to support the preliminary evidence and to observe the long-term effects of Tai Chi.
Keywords: traditional Chinese exercise, chronic obstructive pulmonary disease, six-minute
walking distance, quality of life

Introduction

Chronic obstructive pulmonary disease (COPD) is a lung disease that is characterized by
incompletely reversible airflow obstruction, which progressively develops and severely
endangers human health. Numerous studies have confirmed that pulmonary dysfunction
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reduces exercise capacity in COPD patients;' moreover, the
decreased exercise capacity further lowers their quality of
life.* The six-minute walking distance (6MWD) is a valid
indicator for evaluating exercise capacity of COPD patients.>¢
Quality of life in COPD patients is usually assessed by the
St George’s Respiratory Questionnaire (SGRQ) or Chronic
Respiratory Disease Questionnaire (CRQ).” Low SGRQ and
high CRQ scores are favorable. In recent years, an increasing
number of scholars have realized the significance of pulmo-
nary rehabilitation for COPD patients. Physical exercise is
the core content of the COPD pulmonary rehabilitation plan.
Gimenez et al reported that a maximally intense anaerobic
exercise program significantly improved both skeletal and
respiratory muscle strength and endurance in COPD patients.?
Subin et al reported that combined upper limb and lower
limb training achieved a significant increase in 6 MWD and
CRQ scores in COPD patients.’ Moreover, studies from other
scholars suggested that long-term physical exercise alleviated
symptoms of dyspnea,'’ enhanced respiratory muscle strength
and endurance,'® and improved exercise capacity and quality
of life in COPD patients.!!? Therefore, the Global Initiative
for Chronic Obstructive Lung Disease (GOLD) clearly noted
that pulmonary rehabilitation should be included in conven-
tional therapy for the following groups: patients with inter-
mediate and severe COPD; stable COPD patients; patients
who suffer from continuing respiratory symptoms; patients
with restricted exercise capacity; and patients who have not
achieved satisfactory results after medication.'>-*

Tai Chi is a traditional Chinese exercise that involves
human physical activity, breath expiration and inspiration,
and mind regulation. Tai Chi also involves soft movements
and coordination of respiration and movement. This
exercise is easy and enjoyable to learn. Many studies have
confirmed that long-term Tai Chi exercises positively affect
physical function, exercise capacity, and psychological
state; moreover, long-term practice of this exercise helps
in the treatment of chronic diseases.'>”'” For the past few
years, Tai Chi has been widely applied in physical rehabilita-
tion of COPD patients. Tai Chi could reduce symptoms of
dyspnea, alleviate the decline of lung function, enhance
exercise capacity, and improve life quality for patients, as
revealed in previous studies.'®2° However, some studies
have also shown that Tai Chi failed to effectively improve
lung function or exercise capacity in COPD patients.?'

Therefore, to further define the effect of Tai Chi in
COPD patients, we undertook a systematic review and
meta-analysis of Tai Chi as a rehabilitation intervention in
COPD patients. We analyzed and evaluated the effect of

Tai Chi on exercise capacity and health-related quality of
life (HRQoL) in these patients.

Methods

Search strategy and selection criteria

A systematic review of the published literature on Tai Chi
intervention in COPD patients was conducted. Studies were
identified for inclusion in this review by searching articles
that were published from January 1980 to March 2014 in
the following databases: PubMed, Embase, Web of Science,
The Cochrane Library, Clinical Trials.gov, Cumulative Index
to Nursing and Allied Health Literature, China National
Knowledge Infrastructure, and China Biology Medicine
disc. We used the following combined text and Medical
Subject Headings (MeSH) terms: “Tai Chi”, “COPD”,

ELINT3

“chronic obstructive pulmonary disease”, “pulmonary

disease”, “exercise capacity”, and “quality of life”. Search
terms used in PubMed were (“tai ji” [MeSH] OR tai ji OR
tai chi OR tai ji quan OR qigong OR traditional Chinese
exercise) AND (“lung disease, obstructive” [MeSH] OR
“pulmonary disease, chronic obstructive” [MeSH] OR
COPD OR chronic obstructive lung disease OR bronchiti*,
chronic* OR emphysema*) AND (controlled clinical trial
[pt] OR randomized controlled trial [pt] OR randomized
[tiab] OR placebo [tiab] OR group [tiab] OR randomly
[tiab]). To ensure a thorough search of the literature, we also
hand-searched references of key articles that were published
in English and in Chinese.

Studies were eligible for inclusion in this review if they
satisfied the following criteria: randomized controlled trial;
used Tai Chi as the activity of the intervention group, used
nonexercising patients as the control group, and used patients
engaging in exercise (aerobics, strength training, or breathing
exercises) as the comparison group; included COPD patients
without restrictions in sex, age, and race, and the ratio of
forced expiratory volume in one second (FEV)) to forced
vital capacity was less than 70% or FEV | was less than 80%
of predicted values according to the GOLD criteria; the Tai
Chi intervention lasted for more than 12 weeks; and outcome
measures included 6MWD, SGRQ, or CRQ. Studies that
comprised patients who were not recently diagnosed with
COPD or enrolled patients with acute exacerbation were
excluded.

Data extraction and quality assessment

Data were independently extracted by two researchers
(WW, XL). An agreement value of 91% in the studies was
selected by these two researchers for detailed analysis, and
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disagreements were resolved by a third researcher (LW).
For each eligible study, we extracted and recorded the first
author’s name, year of publication, study design, interven-
tion and control group information, sample size, duration of
intervention, and outcomes, including 6MWD, SGRQ, and
CRQ results. We contacted the corresponding authors for
additional information if necessary.

The quality of each study was independently assessed by
two researchers (WW and XL) and was scored according to
the corresponding criteria. The methodological quality of
each study was evaluated using the Physiotherapy Evidence
Database (PEDro) scale.?* A score of =5/10 indicated low
quality, whereas a score of =6/10 indicated high quality.
The risk of bias was assessed using the quality criteria
of the Cochrane Handbook for Systematic Reviews of
Interventions.? All studies were reviewed and assigned
with a value of high, low, or unclear in accordance with the
recommended criteria of the Cochrane Handbook.

Statistical analysis

All statistical analyses were performed using the Cochrane
Collaboration’s Review Manager Software (RevMan version
5.2.0). All collected data were continuous, and the mean dif-
ference was calculated using the weighted mean difference
in this study. All measures were estimated from each study
with associated 95% confidence intervals (Cls) and pooled
studies using a random-effects model to provide estimates
of the efficacy of Tai Chi. Eligible studies were included
and analyzed using the mean and standard deviations of
the change from baseline to endpoint of each intervention
period. Heterogeneity across studies was assessed using
the I? statistic. Studies with 2<<25% have low heterogene-
ity, I? of 25%—-75% indicates medium heterogeneity, and
P?>75% implies high heterogeneity.® If > was >50%,
sensitivity analyses were conducted to explore the function
of the total effect on the outcomes by excluding studies
with low methodological quality. A P-value less than 0.05
for all outcome measures was considered to be statistically
significant.

Results

Search results

A total of 98 potentially relevant articles were identified by
a literature search and additional hand-searching (Figure 1).
Of these articles, 60 duplicates were removed, and 17 were
excluded based on title and abstract. Thus, 21 studies were
left for further assessment. Finally, eleven articles!s-2021.23.27-33
were selected for meta-analysis.

Two additional articles identified
through hand searching

96 articles identified through
database searching

| 60 duplicates removed

A 4

38 articles screened

17 articles excluded on basis of
title and abstract

A

21 potentially relevant articles assessed for eligibility

10 articles were excluded because
2 lacked outcome measure
3 did not meet inclusion criteria
2 were inappropriate outcomes
3 cannot extract the data

A

11 articles included in meta-analysis

Figure | Flow diagram of article selection process.

Study characteristics

Table 1 shows the detailed study characteristics of the
eleven eligible articles,'®221:232733 which were retrieved
from nine studies. Two articles written by Chan et al**?
originated from one study, and two articles that were
written by Du et al***! also came from a single study. Six
studies!®21:2327-2 were published in English, and five?*30-33
were published in Chinese. The sample sizes ranged from
10 to 206 (with total of 824). Seven studies!8202327.3031.33
reported that the Tai Chi intervention lasted for 12 weeks,
and four studies®*?**3? reported that the treatment lasted
for 24 weeks. The frequencies varied from two to five
sessions per week, and exercise time lasted 30-60 minutes
per session. Seven studies?*?22328-3033 measured 6MWD to
assess exercise capacity. HRQoL was evaluated by SGRQ
in five studies?>?"3132 and by CRQ in two studies.'®?* Nine

studies'®

involved both Tai Chi and nonex-
ercise groups, and seven studies?**>?"2-32 involved Tai Chi
and physical exercise groups. The control (nonexercise)
groups received health education, and comparison of the
physical exercise groups was based on aerobics, strength
training, or breathing exercises; moreover, these physical
exercise groups in most of the included studies performed
breathing exercises and aerobics were often based on self-
paced walking activity.

International Journal of COPD 2014:9

submit your manuscript

1255

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Wau et al

Dove

Table | Characteristics of included studies

Study Study Sample Mean (SD) Percent Disease severity Intervention protocol Outcomes
design  size age, years men
Chan RCT TC:70 TC:71.7 (82) 91.0% 16% mild stage, TC: 13-form TC, 12 weeks, HRQoL
etal”  (single- PE: 69 PE: 73.6 (7.5) 42% moderate stage, twice per week, 60 minutes per time (SGRQ)
blind) NE: 67 NE: 73.6 (7.4) 43% severe stage; PE: PLB, DB, self-paced walking,
mean FEV, 0.9+0.4 12 weeks, | hour per day
NE: routine activities
Yeh RCT TC:5 TC: 65 (6) 60.0% Total mean FEV % TC: Yang-style TC, 12 weeks, 6MWD,
etal®  (single- NE:5 NE: 66 (6) predicted 50%+7% twice per week, 60 minutes per time HRQoL
blind) NE: usual care (CRQ)
Chan RCT TC: 70 TC:71.7 (82) 91.0% 16% mild stage, TC: I3-form TC, 12 weeks, 6MWD
et al® (single-  PE: 69 PE: 73.6 (7.5) 42% moderate stage, twice per week, 60 minutes per time
blind) NE: 67 NE: 73.6 (7.4) 43% severe stage; PE: PLB, DB, self-paced walking,
mean FEV, 0.9+£0.4 12 weeks, | hour per day
NE: routine activities
Zhang RCT TC: 30 TC:63.1 (7.3) 56.7% Total mean FEV % TC: 24-form TC, PLB, RMT, 24 weeks, 6MWD,
et al® PE: 30 PE: 62.3 (6.9) predicted 52.0%+8.2% once per day, 30-60 minutes per time HRQoL
NE: 30 NE: 62.0 (7.3) PE: PLB, RMT, 24 weeks, 3—4 times per day, (SGRQ),
15-30 minutes per time
NE: usual medical care
Li RCT TC: 35 TC:72.0 (2.5) 78.6% 60% moderate stage, TC: 24-form TC, BE, 24 weeks, HRQoL
et al*? PE: 35 PE: 73.2 (3.0) 40% severe stage once per day, 60 minutes per time (SGRQ)
PE: BE
Gu RCT TC: 33 TC: 67 (8) 85.7% Total mean FEV,% TC: 24-form TC, 12 weeks, 3 times 6MWD
et al* NE: 30 NE: 69 (9) predicted 50.0%+19.4%  per week, 60 minutes per time
NE: health-related knowledge education
Leung  RCT TC: 22 TC:73 (8) 64.3% Total mean FEV % TC: Sun-style TC, 12 weeks, HRQoL
etal®  (single- NE:20 NE: 75 (8) predicted 59%+15% twice per week, 60 minutes per time (CRQ)
blind) NE: usual medical care
Niu RCT TC: 19 TC:61.3(8.0) 92.5% Total mean FEV,% TC: TC, 24 weeks, once per day, 6MWD
et al® (single-  NE: 20 NE: 59.7 (2.8) predicted 42.8%+5.3% 50 minutes per time
blind) NE: usual medical care
Ng RCT TC: 94 TC:74.1 (6.8) 91.2% 20.5% mild stage, TC: Sun-style TC, PRP, 24 weeks, 6MWD
etal®  (single- PE:98 PE: 74.2 (6.5) 40.6% moderate stage, 5-7 times per week, 80 minutes per time HRQoL
blind) 30.2% severe stage; PE: PRP (aerobics, BE, strength training), (SGRQ)
total mean FEVI% 24 weeks, 5-7 times per week,
predicted 59.8%+23.2% 80 minutes per time
Du RCT TC: 36 TC:65.2(83) 62.5% 29.5% mild stage, TC: 24-form Yang-style TC, 12 weeks, 6MWD
et al®* PE: 38 PE: 62.4 (6.2) 70.5% moderate stage; once per day, 60 minutes per time
NE: 38 NE: 64.5 (6.5) total mean FEV % PE: PLB, DB, walking exercise, |12 weeks,
predicted 73.54%%6.73% | hour PLB and DB, 30 minutes
walking per day
NE: routine activities
Du RCT TC: 36 TC:65.2(83) 62.5% 29.5% mild stage, TC: 24-form Yang-style TC, 12 weeks, HRQoL
et al’' PE: 38 PE: 62.4 (6.2) 70.5% moderate stage; once per day, 60 minutes per time (SGRQ)
NE: 38 NE: 64.5 (6.5) total mean FEV, % PE: PLB, DB, walking exercise, |12 weeks,

predicted 73.54%16.73%

| hour PLB and DB, 30 minutes
walking per day
NE: routine activities

Abbreviations: RCT, randomized controlled trial; TC, Tai Chi group; NE, nonexercise group; PE, physical exercise group; SD, standard deviation; FEV,, forced expiratory
volume in one second; PRP, pulmonary rehabilitation program; PLB, pursed-lip breathing; RMT, respiratory muscle training; BE, breathing exercise; DB, diaphragmatic breathing;
6MWD, six-minute walking distance; HRQolL, health-related quality of life; SGRQ, St George’s Respiratory Questionnaire; CRQ, Chronic Respiratory Disease Questionnaire.

Quality of included studies

Table 2 shows assessment of the included studies!$-2%-222328-30.32.33
for methodology by PEDro. The average quality score
was 5.7 out of a possible 10 (in the range 4-8). All studies
reported no significant differences in baseline age, sex, body

mass index, and disease course between the Tai Chi group
and nonexercise or physical exercise groups. All studies
used appropriate randomization strategies and described a
randomized method including random number table, random
number generator, and drawing lots. Only one!'® of the nine
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Quality
score

Point
measures
Yes

Yes

Yes

Yes

Group
comparison
Yes

Yes

Yes

Yes

T
Yes
Yes
No
No

Measures
for >85%

Yes
Yes
No
No

Blinding
(assessor)

Yes
Yes
No
No

~~

&

0o 2

o
58

c @
= £| 0 0 0 O
mE\zzzz
g

= 9
2T
= 3|0 O 0 O
mlzzzz

Baseline
similar
Yes

Yes

Yes

Yes

Concealed
location

No
No
No
No

Random
allocation

Yes
Yes
Yes
Yes

Table 2 Assessment of included studies for methodology

Study

Yeh et al®
Chan et al**?
Zhang et al?
Li et al®?

Yes

Yes

Yes No Yes No No No No No

Gu et al®

Yes

Yes

Yes Yes No No Yes Yes Yes

Yes

Leung et al'®
Niu et al?®
Ng et al”

Yes

Yes

No

Yes

Yes

No

No

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

No

Yes

Yes

Yes

Yes No Yes No No No No No

Abbreviation: ITT, intention-to-treat analysis.

Du et al?*3!

studies had adequate intervention allocation concealment,
and five studies'®?%282%32 magked the intervention from the
outcome assessor. Six!82028293233 of the nine studies men-
tioned withdrawals, and four!'®2**2 performed an intention-
to-treat analysis. Table 3 shows an assessment of the included
studies!®20:2223.28-3032.33 for rigk of bias using the recommended
criteria of the Cochrane Handbook.*

Meta-analyses of outcome measures for
6MWD

In a pooled analysis of the six studies (n=383),202223.28.30.33
the 6MWD was significantly enhanced in the Tai Chi group
(mean difference 35.99 m, 95% CI 15.63-56.35, P=0.0005)
compared with the nonexercise group (Figure 2A). In a
pooled analysis of the four studies (n=465)?*>2%3 of Tai Chi
versus physical exercise groups, no significant difference was
found in 6MWD (mean difference 13.65 m, 95% CI —1.06,
28.37, P=0.07) using a random-effects model (Figure 2B).
A sensitivity analysis that excluded studies with low qual-
ity for 6MWD according to the criteria of PEDro was also
conducted. Table 4 shows the results of sensitivity analyses in
the Tai Chi group and nonexercise or physical exercise groups.
Sensitivity analyses that excluded the three low quality studies
of Zhang et al,> Du et al,** and Gu et al** for 6 MWD failed to
alter the pooled results in the Tai Chi and nonexercise groups.
However, a significant change in 6MWD was found between
the Tai Chi and physical exercise groups when the two low
quality studies of Zhang et al** and Du et al*® were removed.

Meta-analyses of outcome measures for
HRQoL

In a pooled analysis of three studies (n=271),%>?73! the Tai
Chi group showed a significantly decreased SGRQ total score
(mean difference —10.02, 95% CI —17.59, —2.45, P=0.009)
compared with the nonexercise group (Figure 3A). In a
pooled analysis of five studies (n=525),%22723132 the Tai Chi
group showed a significantly decreased SGRQ total score
(mean difference —3.52, 95% CI —-6.07, —0.97, P=0.007)
compared with the physical exercise group (Figure 3B).
In a pooled analysis of two studies (n=52),'8% the Tai Chi
group significantly increased the CRQ total score (mean
difference 0.95, 95% CI 0.22-1.67, P=0.01) compared with
the nonexercise group (Figure 4).

A meta-analysis of domain scores on the SGRQ was
also conducted, which included symptoms, activity, and
influence (Table 5). The pooled mean differences from three
studies?>?’*! were —9.91 (95% CI—14.16,-5.66, P<<0.00001)
for symptom scores, —11.15 (95% CI -23.23, 0.92, P=0.07)
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Table 3 Assessment of included studies for risk of bias

Study Adequate Allocation Blinding of Blinding of Incomplete Selective Other
sequence concealment participants outcome outcome reporting bias
generation and personnel assessment data

Yeh et al® Low Unclear Unclear Low Low Low Unclear

Chan et al**¥ Low Unclear Unclear Low Low Low Unclear

Zhang et al* Unclear Unclear Unclear Unclear Low Low Unclear

Li et al? Low Unclear Unclear Unclear Low Low Unclear

Gu et al* High Unclear Unclear Unclear Low Low Unclear

Leung et al'® Low Low Unclear Low Low Low Unclear

Niu et al?® Low Unclear Unclear Low Low Low Unclear

Ng et al” Low Unclear Unclear Low Low Low Unclear

Du et al*3! Low Unclear Unclear Unclear Low Low Unclear

for activity scores, and —10.11 (95% CI -19.60, —0.62,
P=0.04) for influence scores in the Tai Chi group versus the
nonexercise group. Compared with the nonexercise group,
the Tai Chi group showed significantly decreased SGRQ

symptom and influence scores. The pooled mean differences
from five studies?>?7%3132 were —1.45 (95% CI —4.12, 1.22,

P=0.29) for symptom score, —5.06 (95% CI —8.75 to —1.56,
P=0.005) for activity score, and —2.11 (95% CI —4.46, 0.23,

Discussion
We conducted a systematic review and meta-analysis to esti-

A Mean difference Mean difference
Study Weight IV random, 95% CI IV random, 95% CI
Chan et al?® 17.5% 28.01 (4.28-51.74) e

Du et al®® 22.6% 12.55 (6.8-18.21)

Gu et a® 10.7% 68.00 (22.59-113.41) .

Niu et al?® 21.0% 51.00 (37.98-64.02) e
Yeh et al? 11.4% 50.00 (7.26-92.74)

Zhang et al”? 16.6% 27.00 (0.67-53.33) ™

Total (95% CI) 100.0% 39.99 (15.63-56.35) ) o
Heterogeneity: x?=35.30, df=5 (P<0.00001); ’=86% —1(|)0 —I50 0 5|O 1(I)O

Test for overall effect: Z=3.46 (P=0.0005)

Favors (NE)

Favors (TC)

B Mean difference Mean difference
Study Weight IV random, 95% CI IV random, 95% ClI
Chan et al?® 19.5% 27.43 (3.18-51.68) l_'_

Du et al*® 39.1% 1.11 (-4.43, 6.65) .

Ng et al® 23.6% 13.00 (-6.80, 32.80) -

Zhang et al?2 17.8% 27.12 (0.75, 53.71)

Total (95% Cl) 100.0% 13.65 (-1.06, 28.37) i " * i i
Heterogeneity: x?=8.36, df=3 (P=0.04); ’=64% -100 -50 O 50 100

Test for overall effect: Z=1.82 (P=0.07)

Figure 2 Meta-analysis of the effect of Tai Chi on 6MWD in COPD patients.
Notes: (A) Tai Chi group versus nonexercise group; (B) Tai Chi group versus physical exercise group.
Abbreviations: COPD, chronic obstructive pulmonary disease; TC, Tai Chi group; NE, nonexercise group; PE, physical exercise group; Cl, confidence interval; 6MWD,

six-minute walking distance.

Favors (PE)

Favors (TC)

P=0.08) for influence score in the Tai Chi group versus the
physical exercise group. Compared with the physical exercise
group, the Tai Chi group showed a significantly decreased
activity score of SGRQ (P=0.005).

mate the effects of Tai Chi on exercise capacity and HRQoL
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Table 4 Sensitivity analyses of included studies for 6MWD

Studies N (n) MD (95% ClI) P-value I* (%) P, .crorenci
TC versus All included studies 6 (383) 35.99 (15.63, 56.35) 0.0005 86% <0.00001
NE High quality studies 3 (186) 44.08 (28.80, 59.37) <0.00001 29% 0.25
(PEDro =6/10)
Low quality studies 3(197) 27.72 (2.64, 52.81) 0.03 70% 0.04
(PEDro =5/10)
TC versus All included studies 4(411) 13.87 (-1.49, 29.23) 0.08 63% 0.04
PE High quality studies 2 (331) 18.77 (3.44, 34.11) 0.02 0% 0.37
(PEDro =6/10)
Low quality studies 2 (134) 10.72 (—13.79, 35.24) 0.39 72% 0.06

(PEDro =5/10)

Abbreviations: TC, Tai Chi group; NE, non exercise group; PE, physical exercise group; PEDro, Physiotherapy Evidence Database; N, number of studies; n, number of
patients; MD, mean difference; Cl, confidence interval; 6MWND, six-minute walking distance.

in COPD patients. Decreased exercise capacity is among the
main symptoms in COPD patients. Therefore, assessment of
exercise capacity helps evaluate motor function, quality of
life, and prognosis in these patients. The 6 MWD is commonly
used in the assessment of the exercise capacity in patients
with clinically stable COPD. The 6MWD is also correlated
with lung function and can reflect changes in lung function
in COPD patients.>** % In the analysis of 6MWD in six
studies, 22223283033 pooled estimates showed a statistically
significant increase in the Tai Chi group compared with the

nonexercise group. However, the results should be further
compared with the minimum clinically important difference
(MCID) because not all statistically significant differences
were clinically relevant in interpretation of clinical outcome
measures.’”*° According to the MCID for 6 MWD in COPD
patients, which was greater than 25 m,* 35 m,° or 53 m,** the
changes in 6o MWD in the study by Gu et al** were greater than
the MCID (=53 m). The changes in 6MWD for the studies
by Yeh et al,”® Niu et al,® and Gu et al** were greater than
the MCID (=35 m). The changes in 6 MWD for the studies

A Mean difference Mean difference
Study Weight IV random, 95% ClI IV random, 95% ClI
Chan et al?’ 40.6% -4.90 (-10.04, 0.24) 1

Du et al*' 34.7% -16.10 (-23.20, -9.00) -

Zhang et al® 24.7% -9.90 (-20.72, 0.92) ]

Total (95% CI) 100.0% -10.0 (-17.59, -2.45) <>

T T T T
-20 -10 O 10 20
Favors (TC) Favors (NE)

Heterogeneity: ¥?=6.30, df=2 (P=0.04); ’=68%
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Figure 3 Meta-analysis of the effect of Tai Chi on SGRQ total score in COPD patients.

Notes: (A) Tai Chi group versus nonexercise group. (B) Tai Chi group versus physical exercise group.

Abbreviations: COPD, chronic obstructive pulmonary disease; TC, Tai Chi group; NE, nonexercise group; PE, physical exercise group; Cl, confidence interval; SGRQ, St
George’s Respiratory Questionnaire.
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Figure 4 Meta-analysis of the effect of Tai Chi on CRQ total score in patients with COPD.

Note: Tai Chi group versus no exercise group.

Abbreviations: COPD, chronic obstructive pulmonary disease; TC, Tai Chi group; NE, non exercise group; Cl, confidence interval; CRQ, Chronic Respiratory Disease

Questionnaire.

of Chan et al,”® Zhang et al,”> Yeh et al,”® Niu et al,® and
Gu et al®® were greater than the MCID (=25 m). The mean
6MWD changes in the six studies??223283933 were 35.99 m
and greater than the MCID (=35 m). However, pooled
estimates from four studies®*?*3! showed no statistically
significant difference in 6MWD between the Tai Chi group
and the physical exercise group. Therefore, we conducted a
quality assessment for the four studies?*>?**! by methodol-
ogy, and two studies®>?* were determined as being of high
quality and the other two?*3! as low quality. In pooled analysis
of the two high quality studies, Tai Chi significantly increased
the 6MWD compared with physical exercise, but the mean
changes in 6MWD were 18.77 m and were lower than the
MCID (=25 m). Compared with the Tai Chi group, the
physical exercise group in the two high quality studies mainly
practiced breathing techniques combined with walking exer-
cise; thus, this result for 6MWD differed between the Tai
Chi group and the physical exercise group.

HRQoL is an important indicator for assessing the
therapeutic effect of Tai Chi in patients with COPD.”27:31:4344
In the analysis of HRQoL in five studies (three using the
SGRQ*%3! and two using the CRQ'*%), pooled estimates
showed a statistically significant decrease in SGRQ total

Table 5 Meta-analyses of domain scores of SGRQ

score and an increase in CRQ total score for the Tai Chi
group compared with the nonexercise group. Tai Chi sig-
nificantly improved HRQoL in COPD patients. According
to the MCID for the SGRQ total score in COPD patients,
which was greater than 4, the mean decrease in SGRQ total
score for the three studies?*?”*! was 10.02, which was greater
than the MCID (=4). According to the MCID of the CRQ
total score, which was greater than 0.5 in COPD patients,*
the mean increase in CRQ total score in the two studies!'®?
was 0.95, which was greater than the MCID (=0.5). Tai Chi
produced a statistically and clinically significant improve-
ment in HRQoL in COPD patients. Previous studies clarified
that Tai Chi is a moderate-intensity aerobic exercise and
emphasizes the overall adjustment in patients with physi-
cal, mental, and psychological status, thereby contributing
to further improvement in quality of life for patients.?’-3%47
This meta-analysis shows that patients practicing Tai Chi
had improved HRQoL compared with those who did not
exercise, but some studies dispute the idea that Tai Chi
improves HRQoL when compared with other physical exer-
cise measures. Du et al®! reported that Tai Chi and physical
exercise can improve HRQoL in COPD patients and that Tai
Chi was better than physical exercise in improving HRQoL.

Outcome N (n) MD (95% CI) P-value > (%) P, cerogencit

TC versus Symptoms 3(271) —9.91 (-14.16, -5.66) <0.00001 0% 0.76

NE Activity 3(271) —11.15(-23.23,0.92) 0.07 82% 0.004
Influence 3(271) —10.1'1 (-19.60, -0.62) 0.04 84% 0.02

TC versus Symptoms 5 (525) —1.45 (—4.12, 1.22) 0.29 0% 0.96

PE Activity 5 (525) —5.06 (-8.75, —1.56) 0.005 27% 0.24
Influence 5 (525) —2.11 (—4.46, 0.23) 0.08 0% 0.42

Abbreviations: TC, Tai Chi group; NE, nonexercise group; PE, physical exercise group; N, number of studies; n, number of patients; MD, mean difference; Cl, confidence

interval; SGRQ, St George’s Respiratory Questionnaire.
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However, Chan et al*’ reported no significant difference in
HRQoL (SGRQ total score) between patients practicing Tai
Chi and those undertaking physical exercise.

This systematic review has several limitations. First, four
of the nine included studies were assessed as low quality by
PEDro. Thus, low methodological quality might affect the
strength of the evidence. Second, data were not pooled from
all studies. For example, only two studies contributed to the
meta-analysis of the effect of Tai Chi on CRQ total score in
COPD patients. Third, the intervention time, frequency, and
intensity were not similar between the Tai Chi and physical
exercise groups, which was likely to affect the reliability of
the pooled results. Finally, given that only studies published
in Chinese and English were searched, the included studies
could be incomplete. Our results should be interpreted with
caution in view of these limitations.

We believe that future studies could benefit from the
assessment of the effects of Tai Chi on COPD patients in
this meta-analysis. First, studies should give detailed reports
on random sequence generation and allocation concealment,
thereby ensuring better comparability between Tai Chi and
nonexercise or physical exercise groups, as well as reduc-
ing selection bias. Second, Tai Chi should be simplified to
facilitate elderly COPD patients to master the elements of Tai
Chi. Such simplification would benefit the application and
popularity of Tai Chi in COPD patients. Third, the interven-
tion and follow-up duration of most of the studies that were
reviewed was short, and the long-term intervention effect
remains unknown. Future studies should consider long-term
intervention using this exercise to observe the long-term
curative effect of Tai Chi in COPD patients. Finally, exercise
intensity should be strengthened, depending on the physical
status in of the COPD patient, although this is a controversial
issue in COPD pulmonary rehabilitation.

Butcher et al*® proposed that compared with low-intensity
sports training, high-intensity exercise could lead to more
pronounced pathological and physiological changes in COPD
patients. GOLD also emphasized that in the premise of
keeping safe, COPD pulmonary rehabilitation should apply
training of high and intermediate intensity. However, a study
showed that high-intensity exercise is not suitable for patients
with severe COPD." In most COPD patients, exercise of
intermediate and low intensity is more practical than high-
intensity exercise. Therefore, the exercise intensity should
be changed by adapting the COPD patients’ height of body
gravity when practicing Tai Chi, to observe the rehabilitation
effect of Tai Chi at various intensities.

Conclusion

In conclusion, the findings of this review suggest that Tai
Chi may improve exercise capacity and HRQoL in COPD
patients. Tai Chi can be recommended as a safe and effective
alternative training modality in pulmonary rehabilitation
programs. However, considering the limited quantities and
low methodological quality of the included studies, further
research with larger sample sizes and longer-term interven-
tion are needed to confirm the effect of Tai Chi on the reha-
bilitation of COPD patients.
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