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Original Article

The effect of Tai Chi on the pulmonary rehabilitation of chronic 
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meta-analysis
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Background: The effectiveness of Tai Chi for chronic obstructive pulmonary disease (COPD) so far is 
unclear. The present systematic review aimed to determine the influence of Tai Chi among people with 
COPD.
Methods: We searched six electronic databases for relevant studies in September, 2019. The methods 
of standard meta-analysis were used for identifying relevant studies, quality appraisal, and synthesis. The 
primary outcomes were six-minute walking distance (6MWD), percentage predicted forced expiratory flow 
volume in the first second (%PredFEV1), and St. George’s Respiratory Questionnaire (SGRQ) score.
Results: A total of 23 studies including 1663 participants were included in the meta-analysis. The pooled 
data showed that the Tai Chi group was associated with a significant improvement in 6MWD [mean 
difference (MD) 40.83 m, 95% CI: 32.47 to 49.19], %PredFEV1 (MD 1.67%, 95% CI: 0.41 to 2.93), 
SGRQ score (MD –6.57, 95% CI: –10.17 to –2.98), and Chronic Respiratory Disease Questionnaire (CRQ) 
(MD 1.60, 95% CI: 0.89 to 2.30) relative to the blank control population. When compared with breathing 
exercises, the 6MWD was significantly enhanced with Tai Chi (MD 14.15 m, 95% CI: 3.76 to 24.53). 
Finally, when compared with breathing and walking exercises, Tai Chi was associated with a significant 
improvement in 6MWD (MD 7.68 m, 95% CI: 2.28 to 13.09 m) and SGRQ score (MD –6.31, 95% CI: 
–9.13 to –1.48).
Conclusions: Tai Chi may have the potential to reduce dyspnoea, enhance exercise capacity, and improve 
the quality of life in COPD patients. People with COPD may obtain benefit from practicing Tai Chi.
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Introduction

People with chronic obstructive pulmonary disease (COPD) 
experience persistent respiratory symptoms including 
dyspnea and decreased quality of life. The 2013 Global 
Initiative for Chronic Obstructive Lung Disease (GOLD) 
guidelines suggest all patients with stable COPD would 
benefit from physical activity (PA) (1). Various forms of 
pulmonary rehabilitation have been adopted widely. Tai 
Chi as a form of traditional Chinese meditative exercise 
arose in ancient China, exhibiting components such as 
the movements of Qigong, Yoga practices, and breathing 
control. It focuses the mind to control deep breathing, 
balance, and rhythmic circular motions. The majority of 
studies suggest the exercise intensity of Tai Chi to be about 
3.5 METs (low-moderate intensity aerobic activity) (2,3). 
The exercise does not require training equipment or a 
specific venue. In recent years, Tai Chi has been performed 
to treat chronic conditions widely. Whether and how 
people with COPD benefit from this exercise have become 
the focus of researchers’ attention. With the increase in 
relevant literature, the effectiveness of Tai Chi for patients 
with COPD has been investigated in the past decade with 
conflicting results. A meta-analysis by Wu et al. reported 
that meditative movements (Tai Chi, yoga, and qigong) 
may have the potential to enhance lung function and PA 
in COPD patients (4). Elsewhere, a clinical trial by Zhang 
et al. indicated that Tai Chi had no impact on improving 
pulmonary function (5). Herein, we performed a meta-
analysis to determine whether people with COPD benefit 
from Tai Chi as compared with breathing and walking 
exercises, considering dyspnoea, exercise capacity, and 
health-related quality of life. We present the following 
article in accordance with the PRISMA Reporting checklist 
(available at http://dx.doi.org/10.21037/apm-20-940). 

Methods

We followed the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses statement (PRISMA) as 
standard guidelines (6). The study population, intervention, 
control, and outcomes as important factors were extracted 
from the retrieved studies. 

Literature search

The PubMed (http://www.ncbi.nlm.nih.gov/pubmed), 
Cochrane Central Register for Controlled Trials (https://

www.cochranelibrary.com/central), Embase (http://ovidsp.
tx.ovid.com), China National Knowledge Infrastructure 
(http://www.cnki.net/), China Biology Medicine (http://
sinomed.imicams.ac.cn/), and Wangfang Data (http://
www.wanfangdata.com.cn/) electronic databases were 
searched for studies to include in the present meta-analysis 
(up to September 2019), using the terms “Tai ji” OR “Tai 
Chi” OR “Tai Chi Chuan” AND “chronic obstructive 
pulmonary disease” OR “COPD” OR “chronic obstructive 
lung disease” OR “chronic obstructive airway disease” OR 
“emphysema” OR “chronic airflow limitation” OR “chronic 
airway obstruction”. The abbreviations of these terms were 
also used. No language or publication year restrictions 
were applied. The reference lists of related articles were 
examined manually to identify potential studies that could 
have been missed by the initial electronic searches. 

Study criteria and selection

The following inclusion criteria defined eligible studies for 
this meta-analysis: (I) randomized controlled trials (RCTs), 
(II) covered subjects diagnosed with COPD according to 
the GOLD guideline, (III) used any form of Tai Chi as an 
intervention and involved a control group or used another 
treatment or another exercise as a comparison, (IV) reported 
related outcomes for cases and controls, including lung 
function, exercise capacity, and health-related quality of life. 

Data extraction

Two researchers (X Liu and C Fu) extracted the data from 
each study independently. Any disagreements between the 
two authors were resolved by consensus or cross-checking 
with the third author (S Li). The extracted information 
included the following: name of the first author, year of 
publication, country of origin, radical descent, number 
of cases and controls, severity of disease, details of 
intervention, and outcome measures. Although the forms 
of Tai Chi are different, the intensity of aerobic activity is 
similar among them. The duration of exercise determines 
the load in sports. In this meta-analysis, a stratified analysis 
for duration was made. Additional information was collected 
through communication with the principal investigator by 
email if necessary. 

Outcome measures

The primary outcomes were six-minute walking distance 

http://dx.doi.org/10.21037/apm-20-940
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https://www.cochranelibrary.com/central
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http://www.cnki.net/
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http://www.wanfangdata.com.cn/
http://www.wanfangdata.com.cn/


3765Annals of Palliative Medicine, Vol 10, No 4 April 2021

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(4):3763-3782 | http://dx.doi.org/10.21037/apm-20-940

(6MWD), which was used to evaluate exercise capacity, 
and lung function, which was used to degree of airway 
obstruction. This included percentage predicted forced 
expiratory flow volume in the first second (%PredFEV1), 
forced volume capacity (FVC), and the ratio of FEV1 
to FVC (FEV1/FVC). Versions of scores such as St. 
George’s Respiratory Questionnaire (SGRQ), modified 
British medical research council (mMRC), the Borg scale, 
Chronic Respiratory Disease Questionnaire (CRQ), and 
the COPD assessment test (CAT) were common measures 
for evaluating the quality of life. There were also more 
uncommon outcomes, such as mental state examination, 
blood gas tensions (PaCO2, PaO2), peripheral blood cluster 
of differentiation 4+/ cluster of differentiation 8+ (CD4+/
CD8+), and incremental shuttle walk test. 

Quality assessment 

The quality of the included studies was assessed using the 

Cochrane risk of bias assessment tool (7). The content 
assessed included random sequences generation, allocation 
concealment, blinding of participants and personnel, 
blinding of outcome assessment, incomplete outcome data, 
selective outcome reporting, and other biases, evaluated as 
“low”, “unclear” or “high”. We assessed the quality of the 
included studies through consultations to reach a consensus.

Statistical analysis 

Quantitative data were entered into the Review Manager 
Vers ion 5 .3 .5  sof tware  program (The Cochrane 
Collaboration, London, UK). Eligible studies were 
analyzed using means and standard deviations to measure 
the change from baseline to endpoint in each intervention 
period. The mean difference (MD) and 95% confidence 
interval (CIs) were calculated to estimate the association 
strength. The chi-squared–based Q test and I2 metric were 
used to assess the between-study heterogeneity (I2=0–25%: 
low heterogeneity, I2=25–50%: moderate heterogeneity, 
I2=50–75%: large heterogeneity, and I2=75–100%: extreme 
heterogeneity) (8). If I2 was less than 50%, the fixed-
effects method was used to produce the pooled estimates; 
otherwise, the random-effects method was adopted. 
Publication bias was assessed with Egger’s and Begg’s tests. 

Results

Results of the literature search

There were 349 articles discussing the use of Tai Chi 
for COPD retrieved. The flowchart of study selection is 
presented in Figure 1.

Study characteristics 

This review included 23 RCTs. Eight studies were 
published in English journals, and 15 studies were published 
in Chinese journals. A total of 1,663 COPD patients 
were assessed as part of this meta-analysis, recruited from 
hospitalizations, outpatient visits, and the community with 
a mean age ranging from 54 to 79 years and mean predicted 
FEV1 ranging from 30% to 80%. One of the 23 selected 
studies was conducted in Australia (9), one was conducted 
in the United States (10), one was conducted in the United 
Kingdom (11), three were conducted in Hong Kong (12-14), 
and the rest were conducted in mainland China (5,15-30). 
The study publication time ranged from 2004 to 2018. 

There were three intervention types reflected among the 

Potentially relevant articles 

indentified and screened 

(n=349)

160 duplicates

Studies excluded by checking the title (n=150)

Studies excluded after abstract review (n=14):

11 reviews

1 design (NOT RCT)

2 not available

Studies excluded after full text (n=2)

2 sufficient data 

Studies have possible 

associations (n=189)

Potentially relevant articles 

screened (n=39)

Studies on Tai Chi for 

COPD (n=25)

Articles included in the 

meta analysis (n=23)

Figure 1 Study flow diagram. RCT, randomized controlled trials; 
COPD, chronic obstructive pulmonary disease.
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included articles: 13 compared Tai Chi training against a 
blank control (usual care) (5,9,10,12,13,15-18,22,24,29,30), 
seven compared Tai Chi training against an experimental 
control group adopting a breathing exercise regimen 
(5,14,19,21,23,27,28); and 10 compared Tai Chi against 
other therapies including medication, yoga, breathing 
exercises, and pulmonary rehabilitation with a mutual 
control group (5,11-13,16,17,20,22,25,26).

Regarding the style of Tai Chi, 14 studies adopted 
the simplified 24-form Yang style of Tai Chi (5,11,16-
22,24,26,28-30), two adopted the 13-form Qigong style 
of Tai Chi (12,13), one adopted the Chen style of Tai  
Chi (27), one adopted the five-form Yang style of Tai  
Chi (10), one adopted the 21-form Sun style of Tai Chi (9),  
one adopted the five-form Sun style of Tai Chi (14), 
and three did not mention the style chosen (15,23,25). 
Regarding the duration of intervention, some studies lasted 
from one to three months (9-14,16-18,20,24-27,30), some 
studies lasted from four to six months (15, 19,21,22,29), 
and others lasted for 12 months (5,28). The duration and 
frequency of each Tai Chi session also varied amongst the 
included studies. The characteristics of the included studies 
are summarized in Table 1.

Outcome measures 

There were not exactly the same outcomes in the including 
studies. Eighteen studies examined changes in the quality 
of life using different scales (5,9-12,14-16,18,19,21,23-
28,30). In particular, 14 studies used 6MWD to evaluate 
exercise capacity (5,10,11,13,14,16,18,20,21,24-26,28,30); 
12 studies assessed pulmonary function (5,10,11,13-15,17-
28,30); two studies examined Tai Chi and immunity 
using peripheral blood tumor necrosis factor-α (FNF-α), 
interleukin (IL)-6, IL-8, and CD4+/CD8+ (20,21); and five 
studies considered the use of Tai Chi with respect to mental 
state examination outcomes (9,10,15,17,19) such as the 
Symptom Checklist-90, Hospital Anxiety and Depression 
Scale (HAD), Self-rating Anxiety Scale (SAS); Self-rating 
Depression Scale (SDS), and Center for Epidemiologic 
Studies Depression Scale (CES-D).

Risk of bias in included studies

The details of the risk of bias among the 23 studies are 
displayed in Figure 2. Figure 3 presents a summary of our 
judgment on the potential risks of bias across all studies. 
A considerable number of studies reported incomplete 

details on randomization, blinding—especially blinding of 
participants and personnel—and withdrawal.

Effects of interventions

There were three intervention types of Tai Chi among the 
including studies, with additional details presented henceforth.

Tai Chi vs. blank control (usual care)

6MWD 
Eight studies, including a total of 624 participants, 
reported actual values of 6MWD. The results showed 
the 6MWD was significantly enhanced in the Tai Chi 
group (MD 19.25m, 95% CI: 14.71 to 23.80; P<0.00001) 
relative to the usual care group, with a big difference 
observed among the subgroups (P=0.03). However, the 
test for heterogeneity was significant (P for heterogeneity 
<0.00001, I2=79%) (Figure 4A). Based on the analysis of 
the data, we detected the effect size of the two studies to 
be clearly abnormal from the others. Furthermore, if these 
two studies were excluded (5,17), the heterogeneity was 
remarkably abated. The corrected result showed that the 
Tai Chi group was associated with a statistically significant 
improvement in 6MWD (MD 40.83 m, 95% CI: 32.47 
to 49.19 m, P<0.00001) using a fixed-effects model, and 
no heterogeneity between these studies was present (P for 
heterogeneity=0.45, I2=0%) (Figure 4B).

Percentage predicted forced expiratory flow volume in 
the first second (%PredFEV1)
Eight studies (n=583) provided information regarding the 
%PredFEV1. Pooled analysis showed that the Ti Chi group 
was associated with a statistically significant improvement 
in%PredFEV1 (MD: 1.67%, 95% CI: 0.41–2.93; P=0.009) 
when compared with the usual care group. Heterogeneity 
testing revealed low heterogeneity (P for heterogeneity = 
0.30, I2=15%) (Figure 5). 

SGRQ 
Three studies, involving a total of 257 participants, used 
the SGRQ to evaluate the quality of life. The MD in the 
SGRQ was −9.22 (95% CI: −14.67 to −3.77; P=0.0009), 
and the heterogeneity test suggested high heterogeneity 
(P for heterogeneity = 0.06, I2=64%) (Figure 6A). Based on 
a statistical analysis of the data, if one study was excluded, 
no heterogeneity was present (P for heterogeneity = 0.98, 
I2=0%) (Figure 6B) (15). The combined effect size showed 
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Figure 2 Risk of bias summary for included studies: review 
authors’ judgments about each risk of bias item for each included 
study. 

that the Tai Chi group was associated with a significant 
improvement in SGRQ (MD: −6.57, 95% CI: −10.17 to 
−2.98, P=0.0003) when compared with the usual care group.

CRQ 
Two studies involving a total of 48 participants used the 
CRQ to evaluate changes in quality of life. The pooled 
effect size showed that the Tai Chi group experienced a 
significant improvement in the quality of life relative to the 
control group (MD: 1.60, 95% CI: 0.89–2.30; P<0.00001). 
No heterogeneity between studies was present (P for 
heterogeneity = 0.37, I2=0%) (Figure 7).

CAT
Four studies involving 288 participants used the CAT to 
evaluate changes in quality of life. The results indicated that 
the Tai Chi group had a lower CAT result than the control 
group (MD: −3.66, 95% CI: −4.55 to −2.78; P< 0.00001), 
while heterogeneity testing revealed low heterogeneity (P 
for heterogeneity =0.29, I2=18%) (Figure 8).

Tai Chi vs. experimental control

6MWD
Five studies used 6MWD to evaluate exercise capacity, 
with 182 participants each in both the Tai Chi group and 
the breathing exercise control group. The results showed 
that the 6MWD was significantly enhanced in the Tai Chi 
group (MD: 14.15 m, 95% CI: 3.76–24.53 m; P=0.008) 
as compared with the breathing exercise group, with no 
difference observed among the subgroups (P=0.68). Also, 
no heterogeneity between studies was present (P for 
heterogeneity = 0.96, I2=0%) (Figure 9).

%PredFEV1

The %PredFEV1 data were available from three studies 
involving 368 participants. No significant difference was 
shown in%PredFEV1 between the Tai Chi group and the 
breathing exercise control group (MD: 0.62, 95% CI: −1.18 
to 2.42; P=0.50) (Figure 10).

SGRQ
Four studies including 694 participants examined the quality 
of life using SGRQ. No significant difference was shown in 
SGRQ score between the Tai Chi group and the breathing 
exercise control group (MD: −1.82, 95% CI: −4.29 to 0.66; 
P=0.15). No heterogeneity between studies was present (P 
for heterogeneity = 0.99, I2=0%) (Figure 11).
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Figure 3 Risk of bias graph for included studies: review authors’ judgments about each risk of bias item presented as percentages across all 
included studies.

Tai Chi vs. mutual control (other therapy)

6MWD
Three studies involving 253 participants reported values of 
6MWD. No significant difference was shown in 6MWD 
between the Tai Chi group and the breathing and walking 
exercise group (MD: 16.72 m, 95% CI: −2.13 to 35.58 m; 
P=0.08). The result of the heterogeneity test was significant 
(P for heterogeneity =0.11, I2=54%) (Figure 12A); however, 
based on a statistical analysis of the data, if one study was 
excluded, no heterogeneity was present (20). Results also 
showed that 6MWD was increased in the Tai Chi group 
as compared with the breathing and walking exercise 
group (MD: 7.68 m, 95% CI: 2.28–13.09; P=0.005). Here, 
no heterogeneity between the studies was present (P for 
heterogeneity = 0.35, I2=0%) (Figure 12B).

SGRQ
Two studies of 213 participants total examined the quality 
of life using SGRQ. The combined effect size showed that 
the Tai Chi group achieved a significant improvement in 
SGRQ (MD: −5.31, 95% CI: −9.13 to −1.48; P=0.007) 
when compared with the breathing and walking exercise 
group. No heterogeneity between studies was present (P for 
heterogeneity = 0.60, I2=0%) (Figure 13).

Sensitivity analysis

The sample sizes of all pooled data were too small to 
construct funnel plots to explore potential publication bias.

Discussion

Summary of the main results

There remains no definitive conclusion that stable people 

with COPD benefit from Tai Chi. To further explore 
this issue, we conducted the present meta-analysis by 
collecting 23 RCTs covering 1,663 participants, regardless 
of language, dyspnea, exercise capacity, and quality of life. 
There were three interventions reported among the studies, 
including Tai Chi vs. blank control (usual care), Tai Chi 
vs. experimental control (most controls were breathing 
exercises), and Tai Chi vs. mutual control. The pooled 
data showed that the Tai Chi group was associated with 
significant improvements in 6MWD, %PredFEV1, GRQ, 
CRQ, and CAT outcomes relative to the blank control. 
Meanwhile, the results showed incompletely consistent 
intervention effects between the Tai Chi group and the 
non-blank control group. When compared with the 
breathing exercise control group, 6MWD outcomes were 
significantly enhanced in the Tai Chi group, while there 
was no statistically significant difference in %PredFEV1 or 
SGRQ between groups. As compared with the breathing 
and walking exercise group, the Tai Chi group showed a 
significant improvement in 6MWD and SGRQ. Current 
data suggested that Tai Chi might improve exercise 
capacity, pulmonary function, and quality of life among 
COPD patients. In other words, Tai Chi showed superior 
effects to those of breathing and walking exercise in 
promoting physical and psychosocial functions. 

Clinical heterogeneity is influenced by many factors 
in this meta-analysis, including the baseline condition of 
patients with COPD (e.g., lung function, age), intervention 
measures (e.g., Tai Chi style, exercise time, duration, 
frequency), and outcome measurements (e.g., measuring 
method, quantitative measures, best time to measure). Chart 
1 reveals the variation in clinical details. In this article, 
sources of heterogeneity were explored through subgroup 
meta-analyses with different durations. Three studies 
(19,21,23) lasted for six months, and two studies (5,28) 



3775Annals of Palliative Medicine, Vol 10, No 4 April 2021

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(4):3763-3782 | http://dx.doi.org/10.21037/apm-20-940

Figure 4 Forest plot of comparison: Tai Chi vs. blank control (usual care), outcome: 6-minutewalk distance. (A) Comparison of all included 
studies. (B) Comparison after adjusting the heterogeneity.

A

B

lasted for 12 months. The results showed that, over time, 
Tai Chi promoted a benefit in CAT results relative to the 
blank control and 6MWD outcomes relative to breathing 
exercise. 

Among the selected literature, one study reported 
balance and strength outcomes associated with Tai Chi 
practice in patients with COPD (9). Two studies researched 
Tai Chi and immunity using different indicators (20,21). 
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Figure 5 Forest plot of comparison: Tai Chi vs. blank control (usual care), outcome: percentage predicted forced expiratory flow volume in 
the first second.

The change in peripheral blood FNF-α, IL-6, IL-8, and 
CD4+/CD8+ contents during Tai Chi showed that it might 
help improve immunity. Five studies researched Tai Chi 
and psychological well-being using different indicators in 
different interventions (9,10,15,17,19). One study compared 

pulmonary rehabilitation alone (two aerobic activities) 
with Tai Chi elements added to a pulmonary rehabilitation 
regimen (14). One study considered Tai Chi in comparison 
with pulmonary rehabilitation (resistance exercise, hybrid, 
and aerobic whole-body exercises) (11). One study assessed 

A

B

Figure 6 Forest plot of comparison: Tai Chi vs. blank control (usual care), outcome: St. George’s Respiratory Questionnaire.  
(A) Comparison of all included studies. (B) comparison after adjusting the heterogeneity.
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Figure 7 Forest plot of comparison: Tai Chi vs. blank control (usual care), outcome: Chronic Respiratory Disease Questionnaire.

Tai Chi in comparison with breathing exercises (breathing 
with pursed lips, diaphragmatic breathing) and treadmill 
exercise (25). One study considered Tai Chi in contrast 
with medication. As such, the above data from different 
interventions could not be pooled (26). Also, only five 
studies (10,11,23-25) paid attention to the adverse events, 
and one study (11) reported the reasons for hospitalization 
during intervention. 

Overall completeness and applicability of Evidence

All recruited participants were diagnosed with COPD 
according to the GOLD, the American Thoracic Society, 
and the Chinese Thoracic Society guidelines. In most of 
the studies, the severity of COPD ranged from moderate to 
severe; however, there were three studies where the severity 

of COPD ranged from mild to very severe (11,14,30). 
Therefore, one cannot apply the same results equally to all 
patients with COPD. Twenty studies were conducted in 
Southeast Asia, while the rest were performed in the United 
Kingdom, Australia, or the United States. Only one of the 
non-Asian studies definitely described the ethnicity of the 
participants, the sample size of which was 10 patients (10).  
Therefore, the results should be applied to non-Asian 
populations cautiously. 

Age affects the basic state of the whole body, including 
the immune state, muscle motor ability, and lung function. 
No study included in this meta-analysis involved age 
stratification. Different forms, durations, and intensities 
of Tai Chi led to an inability to accurately quantify the 
exercise. Also, the outcome measures were not exactly 
the same across the studies. Despite these considerations, 

Figure 8 Forest plot of comparison: Tai Chi vs. blank control (usual care), outcome: COPD Assessment Test.
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Figure 9 Forest plot of comparison: Tai Chi vs. experimental control, outcome: six-minute walking distance.

Figure 10 Forest plot of comparison: Tai Chi vs. experimental control (breathing exercise), outcome: percentage predicted forced expiratory 
flow volume in the first second.
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Figure 11 Forest plot of comparison: Tai Chi vs. experimental control (breathing exercise), outcome: St. George’s Respiratory 
Questionnaire.

Figure 12 Forest plot of comparison: Tai Chi vs. breathing and walking exercise, outcome: six-minute walking distance. (A) Comparison of 
all included studies. (B) comparison after adjusting the heterogeneity.

A

B



3780 Liu et al. Tai Chi for COPD

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(4):3763-3782 | http://dx.doi.org/10.21037/apm-20-940

findings of improved exercise capacity and dyspnea were 
consistent. 

Quality of the evidence 

Our assessment of the risk of bias revealed that about four 
studies (9,10,14,23) showed a low risk of bias, and 12 studies 
(11-13,15-19,21,24,26,30) showed a moderate risk of bias. 
All studies mentioned randomization, including 16 that 
reported their randomization methods (5,9,10,12-14,16-
20,22-25,30). Meanwhile, four were graded as having a 
low risk of allocation concealment (9,14,23,30), and the 
rest were not clearly described. Tai Chi is a widespread 
exercise with fixed postures, and the blinding of participants 
is unfeasible during the intervention process, which 
directly leads to performance bias. There were nine studies 
(9,10,12-14,16-18,23) mentioning blinding of the outcome 
assessments that showed a low risk of detection bias. Three 
studies reported an intention-to-treat (ITT) analysis 
(10,12-14), while most of the studies reported dropouts and 
used per-protocol analysis; seldom did studies not report 
a dropout rate. There were four studies (9-11,14) with a 
preregistered protocol among the 23 included studies, and 
these were assessed to show a low risk of selective reporting. 
Therefore, the results of this meta-analysis were influenced 
by methodological heterogeneity. 

Potential biases in the review process 

The sample size of all pooled data was less than 10, which 
restricted the use of funnel plots to explore publication bias. 
However, this limitation did not influence the observation 
of potential biases. First, the articles retrieved mostly 
showed positive results. Second, the selection bias of 
included studies, especially allocation concealment, could 
induce false-positive results. In addition, different types of 
funding affected the papers published. Finally, language 
limitations (English and Chinese) produced inclusion 

criteria bias.

Agreements and disagreements with other studies or reviews

Currently, there are four reviews available researching Tai 
Chi for COPD. All of the studies report a degree of benefit 
from Tai Chi for COPD. The meta-analysis by Ng et al. 
showed that the Qigong/Tai Chi group had better FEV1/
FVC and 6MWD outcomes when compared with the 
conventional exercise group (31). This systematic review 
supports the therapeutic value of Qigong/Tai Chi in 
patients with COPD. Meanwhile, the meta-analysis by Wu 
et al. examined the effectiveness of meditation movements, 
which included Tai Chi, yoga, and Qigong (4). Their results 
suggested that meditative movement may have the potential 
to enhance lung function and PA in COPD patients. The 
meta-analysis by Ding et al. demonstrated that, relative 
to no exercise, Tai Chi had significant effects on 6MWD, 
FEV1, %PredFEV1, and the SGRQ score (32). There were 
no significant differences in all outcomes between Tai Chi 
and other exercise training groups except for 6MWD. The 
results of Yan et al. revealed that Tai Chi was associated 
with statistical improvements in 6MWD, dyspnea, FEV1, 
and FVC (33). Tai Chi significantly improved both the 
CRQ and SGRQ results. These findings suggest that Tai 
Chi may represent an effective alternative means by which 
to achieve results similar to those reported following 
participation in pulmonary rehabilitation programs. The 
meta-analysis by Ngai et al. found that the Tai Chi group 
was associated with a significant improvement in 6MWD 
and pulmonary function when compared with the usual 
care group (34). Finally, the meta-analysis considering the 
safety of Tai Chi by Wayne et al. showed that Tai Chi was 
unlikely to result in serious adverse events (35).

Conclusions

Current data suggest that Tai Chi might improve exercise 

Figure 13 Forest plot of comparison: Tai Chi vs. breathing and walking exercise, outcome: St. George’s Respiratory Questionnaire.
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capacity, pulmonary function, and quality of life among 
COPD patients as compared with no treatment. Tai Chi 
might have superior effects to those of breathing and 
walking exercises in promoting exercise capacity and 
psychosocial functions. Tai Chi might promote greater 
exercise capacity relative to breathing exercises alone. 
Overall, people with COPD may obtain benefit from 
Tai Chi, and advisable exercise intensity and no special 
equipment are advantages of Tai Chi.

To better assess the influence of Tai Chi on COPD, it is 
necessary to conduct high-quality RCTs, considering strict 
randomization, intention-to-treat analysis, and selective 
reporting. More articles on Tai Chi in different directions 
are needed to confirm the effects of Tai Chi. 
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