
Frontiers in Medicine 01 frontiersin.org

The impact of traditional mind–
body exercises on pulmonary 
function, exercise capacity, and 
quality of life in patients with 
chronic obstructive pulmonary 
disease: a systematic review and 
meta-analysis of randomized 
controlled trials
Mao Sujie 1, Xiao Kaiwen 2, Xu Hong 3 and Guo Xiujin 1*
1 Graduate Department, Harbin Sport University, Harbin, Heilongjiang, China, 2 School of Sports 
Industry and Leisure, Nanjing Sport Institute, Nanjing, Jiangsu, China, 3 Department of Sport and 
Health, Sangmyung University, Seoul, Republic of Korea

Background: Chronic Obstructive Pulmonary Disease (COPD) is a chronic 
condition characterized primarily by airflow obstruction, significantly 
impacting patients’ quality of life. Traditional mind–body exercises, as a non-
pharmacological intervention for COPD, have become a new research focus.

Objective: To assess the impact of traditional mind–body exercises (Tai Chi, 
Qigong, Yoga) on pulmonary function, exercise capacity, and quality of life in 
COPD patients. Additionally, to identify the most suitable form of traditional 
mind–body exercise for different indicators.

Methods: Searches were conducted in databases such as Web of Science, 
PubMed, EBSCOhost, CNKI, etc., to collect randomized controlled trials (RCTs) 
evaluating the intervention of traditional mind–body exercises (Tai Chi, Yoga, 
Qigong) in COPD. The Cochrane evaluation tool was applied for methodological 
quality assessment of the included literature. Statistical analysis and sensitivity 
analysis were performed using Revman 5.4 software, while publication bias was 
assessed using R software.

Results: This study included 23 studies with a total of 1862 participants. 
Traditional mind–body exercises improved patients’ FEV1% index (WMD  =  4.61, 
95%CI [2.99, 6.23]), 6-min walk distance (SMD  =  0.83, 95%CI [0.55, 1.11]), and 
reduced patients’ SGRQ score (SMD  =  −0.79, 95%CI [−1.20, −0.38]) and CAT 
score (SMD  =  −0.79, 95%CI [−1.20, −0.38]). Qigong showed the most significant 
improvement in FEV1% and 6MWT, while Tai Chi primarily improved 6MWT, and 
the effect of Yoga was not significant. Sensitivity analysis indicated stable and 
reliable research conclusions.

Conclusion: Traditional mind–body exercises are effective rehabilitation 
methods for COPD patients, significantly improving pulmonary function, 
exercise capacity, and quality of life. They are suitable as complementary 
interventions for standard COPD treatment.

Systematic review registration: https://www.crd.york.ac.uk/prospero/display-
record.php?ID=CRD42023495104, identifier CRD42023495104.
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1 Introduction

For Chronic Obstructive Pulmonary Disease (COPD) is a disease 
characterized by chronic progressive airflow obstruction, partially 
reversible, and associated with abnormal inflammatory reactions in 
the lungs to harmful gases or particles such as cigarette smoke (1). 
Due to the destruction of lung parenchyma in COPD patients, leading 
to emphysema, chronic inflammation in the lungs, interstitial 
pneumonia, and reduced lung elastic recoil causing airway narrowing, 
respiratory airflow restriction occurs, resulting in decreased 
pulmonary function and breathlessness during physical activity (2). 
Currently, COPD ranks fourth globally in terms of mortality, following 
cardiovascular disease, cerebrovascular disease, and HIV/AIDS (3). 
In China, the prevalence of COPD in the population aged 40 and 
above is 8.2%, with approximately 32.8 million COPD patients and 
over one million deaths annually (4). The treatment cost for COPD 
patients is increasing annually, with average hospitalization expenses 
ranking among the highest, imposing a heavy economic burden on 
patients’ families and society (5).

The Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) advocates various treatment approaches for COPD, including 
pharmacological treatment, surgical treatment, mechanical 
ventilation, traditional Chinese medicine, and adjunctive exercise 
therapy (6). Currently, non-surgical treatments are commonly used in 
COPD clinical practice, with medications including bronchodilators, 
corticosteroids, phosphodiesterase inhibitors, expectorants, 
antioxidants, among others, primarily aimed at controlling chronic 
inflammation in the lungs of COPD patients (7). While appropriate 
drug therapy can alleviate symptoms, reduce the frequency of acute 
exacerbations, improve health status and exercise endurance, no 
medication has been found to reverse the declining trend in lung 
function of COPD patients so far (8). Due to the involvement of 
various pathological changes in COPD, including dysfunction of 
mucociliary clearance, chronic non-specific inflammation of the 
airways leading to lung structural damage, and cellular proliferation, 
drug therapy is challenging (9). GOLD states that non-pharmacological 
treatments include smoking cessation, physical activity, and 
pulmonary rehabilitation training, with pulmonary rehabilitation 
training considered one of the most effective non-pharmacological 
treatments, effectively alleviating symptoms of dyspnea, improving 
exercise capacity, and reducing hospitalization rates (8). Pulmonary 
rehabilitation training helps improve the exercise tolerance of COPD 
patients, enhance their quality of life, and regular exercise 
rehabilitation is a core part of pulmonary rehabilitation therapy (10).

Due to the pathological characteristics of COPD patients, they are 
generally not suitable for moderate to high-intensity physical activity 
(11). Traditional mind–body exercises, including TC, Yoga (YG), and 
Qigong (QG), represent a unique traditional fitness and health choice. 
TC and QG originated from Chinese medicine and martial arts, while 
YG originated from ancient India as a form of physical exercise (12). 
These training methods not only share similarities in form but also 

emphasize body movement, breath control, and relaxation training, 
each having different benefits for physical rehabilitation (13, 14). 
Existing studies have confirmed that these traditional mind–body 
exercises can effectively promote pulmonary rehabilitation and 
exercise endurance in COPD patients (10). Moreover, traditional 
mind–body exercises do not require extensive fitness equipment and 
can be performed in minimal exercise spaces, making them low-cost 
and easy to learn. These characteristics have played an increasingly 
important role in the COPD rehabilitation process (15). Therefore, the 
impact and effectiveness of traditional mind–body exercises on COPD 
have become a new research focus.

Although numerous randomized controlled trials have explored 
the effects of traditional mind–body exercises (TC, QG, YG) on 
COPD, the research results vary due to differences in experimental 
design, technical methods, sample size, outcome indicators, 
intervention forms, and periods (16, 17). Additionally, there is no 
consensus on the specific effects of different forms of exercise on 
pulmonary function, exercise capacity, and quality of life in COPD 
patients (18). Furthermore, existing studies are lacking in considering 
the risk of bias in original studies (19). This study aims to systematically 
evaluate the improvement effects of these exercises on COPD 
symptoms through meta-analysis methods, thoroughly analyze their 
impact on different clinical indicators, address inconsistencies and 
controversies in existing research, explore the effects of mind–body 
exercises on improving different indicators in COPD patients, provide 
effective exercise intervention plans for COPD patients, offer 
evidence-based medicine for clinical complementary treatments, and 
promote the development of non-pharmacological treatments for 
COPD, thereby enhancing the quality of life and health levels 
of patients.

2 Methods

This study employed a systematic review and meta-analysis to 
comprehensively evaluate the improvement effects of traditional 
mind–body exercises on COPD patients. The Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses of individual 
participant data (PRISMA) checklist (20) was followed to ensure the 
rigor and transparency of the research (Appendix 1). Additionally, for 
increased research verifiability, the study was registered on the 
PROSPERO International Prospective Register of Systematic Reviews 
(21) platform with registration ID: CRD42023495104.

2.1 Inclusion criteria

This study utilized the PICO principle for systematic evaluation, 
assessing the efficacy of traditional mind–body exercises (TC, Yoga, 
QG) intervention in patients with COPD. To ensure the inclusiveness 
of the studies, no restrictions were placed on study types during the 
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literature search. However, during the literature selection process, only 
randomized controlled trials were chosen.

Population: All patients meeting the diagnostic criteria for COPD, 
regardless of symptomatic presentation.

Intervention: Traditional Mind–body exercises. Traditional mind–
body exercises are a category of practices that integrate physical 
workouts with psychological regulation, aiming to improve physical 
health and enhance mental well-being through mindful and integrated 
movements. These exercises typically include yoga, TC, and Pilates. 
The intensity of traditional mind–body exercises generally ranges 
from low to moderate, making them suitable for people of various ages 
and physical fitness levels. An effective session of traditional mind–
body exercise usually lasts from 30 min to an hour (22, 23).

Comparison: Non-mind–body exercise intervention or 
standard treatment.

Primary outcome measures: Forced Expiratory Volume in 1 s 
percentage (FEV1%), 6-min walk test distance, St. George’s 
Respiratory Questionnaire (SGRQ) score, and COPD Assessment Test 
(CAT) score. Inclusion and exclusion criteria followed the PICO 
framework, ensuring the professionalism and accuracy of the research.

2.2 Exclusion criteria

(1) Non-randomized and non-controlled studies are excluded. (2) 
Case studies or studies focusing on specific cases are excluded. (3) 
Studies where interventions are simultaneously combined with diet 
control and other lifestyle changes are excluded. (4) Studies with 
incomplete or unextractable outcome indicator data are excluded. (5) 
Review articles are excluded. (6) Animal experiments are excluded. 
(7) Duplicate publications are excluded. (8) Non-Chinese, 
non-English, and articles in other languages are excluded.

2.3 Literature search strategy

To ensure the comprehensiveness of information sources, this 
study not only searched English databases such as Web of Science, 
PubMed, and EBSCO host and the Chinese database CNKI but also 
reviewed published literature reviews and meta-analyses to discover 
more relevant references, identifying and including more potential 
related studies. The search terms were combined with MESH terms 
and free terms, set according to the PICO principle (Table 1). The 
search cutoff date was December 31, 2022, aiming to collect 
randomized controlled trials (RCTs) of traditional mind–body 
exercises for COPD patients. The search languages were English 
and Chinese.

2.4 Study selection

SJM and KWX conducted the initial screening of all retrieved 
literature, excluding those irrelevant to the research topic based on 
titles and abstracts. After the initial screening, a detailed reading of the 
literature was performed to assess whether it met the inclusion criteria. 
The re-screening process involved a more stringent evaluation, 
including a full-text reading, assessing study design, sample 
characteristics, specific content of intervention measures, and quality. 

In case of discrepancies during the screening or eligibility assessment 
process, HX made the final decision to ensure the fairness and 
accuracy of the selection process.

2.5 Data extraction

For the literature included after eligibility assessment, data 
extraction will be conducted, including the first author, publication 
year, type of study population, sample size, age, intervention measures, 
use of medications, and outcome indicators. For literature with 
incomplete data descriptions or lacking key information, authors will 
be  contacted via email to obtain missing data, ensuring the 
completeness and reliability of the data.

In the data extraction phase, to ensure accuracy, SJM and KWX 
will independently extract the mean (MEAN) and standard deviation 
(SD) of all outcome indicators from the included literature. If direct 
access to MEAN and SD is not possible, appropriate calculation 
methods will be used to derive MEAN and SD based on the extracted 
variables. The extracted data results will be cross-checked, and in case 

TABLE 1 Literature search terms.

Entry Subject 
terms

Free terms Chinese 
search 
terms

P Chronic 

obstructive 

pulmonary 

disease

Chronic 

Obstructive Lung 

Disease, Chronic 

Obstructive 

Pulmonary 

Diseases, COPD, 

Chronic 

Obstructive Airway 

Disease, Chronic 

Obstructive 

Pulmonary Disease, 

Airflow 

Obstruction, 

Chronic, Airflow 

Obstructions, 

Chronic, Chronic 

Airflow 

Obstructions, 

Chronic Airflow 

Obstruction

慢性阻塞性肺病, 

慢阻肺

I Physical and 

mental training

Yoga, tai chi, taiji, 

qigong, ch’i kung, 

yijinjing, wu qin xi, 

liu zi jue, six healing 

sounds, ba duan jin

太极, 太极拳, 气

功, 易筋经, 六字

诀, 八段锦以及传

统养生

C No exercise group 无运动组

O Lung function, athletic ability, Quality of 

Life

肺功能, 运动能

力, 生活质量

S Randomized Controlled Trial 

[Publication Type], Randomized 

Controlled Trial

随机对照试验
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of discrepancies or inconsistencies during the data verification 
process, HX will intervene to make the final decision.

2.6 Literature quality assessment

To ensure the quality of the included studies, we  will use the 
Cochrane Collaboration’s “Risk of Bias Assessment” tool for 
evaluation. This tool addresses aspects such as random allocation, 
allocation concealment, implementation of blinding, data integrity, 
selective reporting, and other potential sources of bias. The quality of 
the studies will be categorized based on the number of criteria met. 
We will consider the importance and relevance of each domain, and 
assign weights to the assessment results of each domain to more 
comprehensively reflect the risk of bias in the studies. Furthermore, 
we  will explore the seven sources of bias in the included studies, 
clearly identifying areas of bias to better understand the significance 
of each assessment domain. Through the quality assessment diagram, 
three color labels—low risk, high risk, and unclear—will be used to 
indicate the degree of compliance with each criterion, and this will 
be described and analyzed in the study results.

2.7 Statistical analysis

Data extraction and organization for the included studies will 
be performed using Excel, and Meta-analysis will be conducted using 
the RevMan 5.4 software package. Continuous data will be represented 
using the weighted mean difference (WMD) or standardized mean 
difference (SMD), with a significance level of α = 0.05, and both will 
be presented with a 95% CI. Heterogeneity will be assessed based on 
the p-value from the Q-test combined with I2. According to the 
Cochrane Handbook, when the heterogeneity test result I2 ≤ 40%, it is 
considered that there is low heterogeneity among the included studies. 
An I2 between 30 and 60% indicates moderate heterogeneity, and an 
I2 between 50 and 90% suggests significant heterogeneity. When 
I2 ≥ 75%, it indicates substantial heterogeneity. Therefore, a fixed-effect 
model is used for meta-analysis when p > 0.1 and I2 < 30%; a random-
effects model is adopted when heterogeneity test results show p ≤ 0.1 
or I2 ≥ 30%.

2.8 Other analyses

In this study, subgroup analyses will be conducted to assess the 
impact of different types of traditional mind–body exercises (TC, YG, 
QG) on patients with COPD. By comparing the effects of these 
different intervention forms, a deeper understanding of which types 
of mind–body exercises are more significantly effective in improving 
lung function, exercise capacity, and other aspects in COPD patients 
can be  gained. Identifying the specific impact of certain types of 
exercise interventions on particular patient groups or clinical 
outcomes and exploring sources of heterogeneity will be the focus.

Through sensitivity analysis, further exploration of the sources of 
outcome heterogeneity will be  undertaken. In this process, each 
outcome indicator will be included in the analysis, and one by one, 
exclusions will be made to assess their impact on the combined effect 
size. If the excluded effect size shows no significant difference 

compared to the overall effect size, and the point estimate falls within 
the 95% CI, it indicates good stability of the study results.

This study utilized R software to conduct Egger’s test to evaluate 
overall publication bias. Egger’s test assesses bias by analyzing the 
regression relationship between effect size and its standard error, and 
identifies small sample effects. Small sample studies are prone to 
random errors, often leading to extreme effect size estimates. 
Identifying this pattern through Egger’s test allows for the exploration 
of potential evaluation biases in the included literature, thus enhancing 
the transparency and reliability of this meta-analysis. For indicators 
involving more than 10 studies, publication bias analysis was 
performed by calculating the statistical significance and regression 
intercepts for different traditional psychophysical exercise groups, and 
by creating publication bias funnel plots. These plots are color-coded 
by intervention group to observe symmetry and aid in assessing the 
presence of publication bias.

3 Research results

3.1 Literature search results

Through the initial search for relevant articles on the impact of 
traditional mind–body exercises on COPD, a total of 2,364 literature 
articles were identified. After removing duplicates using Endnote, 401 
articles were excluded. Based on the inclusion and exclusion criteria, 
1856 articles were further excluded after reading the titles and 
abstracts, leaving 107 articles for full-text reading. Finally, a total of 23 
articles were included in the study. The flowchart of the literature 
selection process is shown in Figure 1.

3.2 Characteristics of included literature

This study included 23 articles for Meta-analysis, comprising 1862 
participants with an age range from 43 to 78 years. All participants 
received routine medication treatment. Various mind–body exercise 
interventions were employed in the studies, including 6 using TC, 4 
using YG, and 12 using QG. The interventions varied in duration, 
frequency, and period, ranging from 8 to 24 weeks and 2 to 10 times 
per week. The control groups in all included studies did not undergo 
any form of mind–body exercise intervention, but received routine 
care, health education, or maintained daily activities. The outcome 
indicators included a wide range of health-related measurements, such 
as cardiopulmonary function, physical strength, and psychological 
health status (Figure 2).

3.3 Quality assessment of included 
literature

The quality of the 23 included articles was assessed using the 
Cochrane Risk of Bias tool, covering random sequence generation, 
allocation concealment, blinding (participants, personnel, and 
outcome assessment), incomplete outcome data, selective reporting, 
and other potential biases.

This study conducted a quality assessment of 23 articles using the 
Cochrane bias risk tool, which involved evaluating aspects such as 
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random sequence generation, allocation concealment, blinding of 
participants, personnel and outcome assessments, incomplete 
outcome data, selective reporting, and other potential biases. In critical 
areas like random sequence generation, 21 studies were deemed low 
risk, indicating robust randomization in their design, which provides 

a solid foundation for our meta-analysis. In assessing selection bias, it 
was encouraging to find that 20 studies also displayed low risk, 
reflecting rigor in participant allocation. However, two studies did not 
provide sufficient information on allocation concealment, possibly 
reflecting deficiencies in methodological reporting and transparency 

FIGURE 1

Literature search and screening flow chart.

FIGURE 2

Quality evaluation distribution chart.
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in the allocation process. The quality assessment of blinding in 
outcome evaluations revealed that while 11 studies implemented strict 
blinding measures and were considered low risk, two studies had 
evident issues with blinding during outcome assessment, and 14 
studies did not report details on the implementation of blinding for 
outcome evaluations thoroughly. To assess the impact of these issues 
on the overall conclusions, sensitivity analyses were performed, 
excluding studies one by one to ensure the robustness of the meta-
analysis results. Regarding attrition bias, only two studies explicitly 
reported the details of participant dropouts, one study reported 
dropouts without specifying the reasons, and 19 studies lacked 
descriptions of dropouts. Sensitivity analyses will be conducted for 
these studies to fully understand and interpret the impact of missing 
data on the study outcomes. When evaluating whether the included 
studies were prone to selective reporting, it was found that most 18 
studies did not mention this risk. Only three studies were judged to 
have a low risk of selective reporting, and one study was considered 
high risk. This suggests that the results of these studies need to 
be  interpreted with caution. In assessing other potential biases, a 
systematic evaluation was conducted, and it was concluded that the 
included studies did not exhibit significant other biases.

This meta-analysis followed a high standard quality assessment 
process, providing solid evidence for non-pharmacological treatments 
for patients with COPD. Although the included studies demonstrated 
commendable rigor in randomization, uncertainties in blinding and 
reporting transparency remain (Figure 3). The 23 included articles 
were marked as high risk or unclear in several areas, necessitating a 
cautious evaluation of the credibility of their conclusions. Future 
research should continue to enhance reporting quality to further 
optimize the methodology of systematic reviews and provide more 
precise bases for clinical decision-making.

3.4 Meta-analysis results

3.4.1 Effect of traditional mind–body exercises on 
FEV1% in COPD patients

This study included a total of 23 articles for the evaluation of the 
intervention effects of traditional mind–body exercises on FEV1% in 
patients with COPD. The literature was classified based on different 
forms of traditional mind–body exercises, including TC with 5 
studies, QG with 15 studies, and YG with 4 studies.

Figure 4 presents the meta-analysis results of the combined effect 
size data after intervention on FEV1%. It can be observed that traditional 
mind–body exercises significantly improved the FEV1% indicator in 
COPD patients (WMD = 2.54, 95% CI [1.61, 3.47]). Subgroup analysis 
based on different exercise forms revealed that TC group had a 
combined effect size on FEV1% of WMD = −1.37, 95% CI [−1.89, 0.85], 
YG group had an WMD of 4.30, 95% CI [2.99, 6.23], and Qigong group 
had a combined WMD of 4.61, 95% CI [2.99, 6.23]. The results indicate 
that compared to the control group, TC did not improve lung function 
in COPD patients, while YG and Qigong could enhance FEV1% in 
COPD patients, with Qigong showing the most significant improvement.

3.4.2 Effect of traditional mind–body exercises 
on exercise capacity

This study included a total of 23 studies with 1993 COPD patients. 
The studies were categorized into three groups based on different 

forms of traditional mind–body exercises: TC group with 9 studies, 
Qigong group with 12 studies, and YG group with 4 studies. Figure 5 
shows the meta-analysis results of the TMB group compared to the 
control group (Table 2).

The 6-min walk test (6MWT) is a precise indicator to measure the 
exercise endurance of COPD patients, and its results are positively 
correlated with exercise capacity. The meta-analysis results of the 
combined effect size for the included studies showed that traditional 

FIGURE 3

Quality evaluation summary chart.
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mind–body exercises could improve the 6MWT indicator in COPD 
patients (SMD = 0.83, 95% CI [0.55, 1.11]), with statistical 
significance.6MWT.

Subgroup analysis of different forms of traditional mind–body 
exercises revealed that the Qigong group had the most significant 
improvement, with a combined effect size of SMD = 1.09, 95% CI 
[0.67, 1.52]. The TC group showed an effect size of SMD = 0.59, 95% 
CI [0.23, 0.95], followed by the YG group with a combined effect size 
of SMD = 0.46, 95% CI [0.07, 0.85].

3.4.3 Effect of traditional mind–body exercises 
on SGRQ scores

A total of 14 studies with 1,435 COPD patients were included in 
the analysis of the impact of traditional mind–body exercises on 
SGRQ scores. Figure 6 shows the meta-analysis results of the TMB 
group compared to the control group for SGRQ scores, and due to 
high heterogeneity, a random-effects model was selected.

Quality of life scores were assessed using the SGRQ to evaluate the 
quality of life of COPD patients. The scores are negatively correlated 
with the quality of life of COPD patients. The meta-analysis results 
indicated that traditional mind–body exercises could improve SGRQ 

scores in COPD patients (SMD = −0.79, 95% CI [−1.20, −0.38]), 
suggesting that compared to the control group, traditional mind–body 
exercises could enhance the quality of life of COPD patients.

3.4.4 Effect of traditional mind–body exercises 
on CAT scores

The CAT is used to assess and test symptoms in COPD patients, 
and its test scores are positively correlated with COPD symptoms. This 
study included a total of 9 studies with 836 COPD patients. Figure 7 
presents the meta-analysis results of CAT score effect sizes. The results 
showed that traditional mind–body exercises could reduce CAT 
scores in COPD patients, with a combined effect size of SMD = -0.79, 
95% CI [−1.20, −0.38], p < 0.05, indicating statistical significance. This 
suggests that compared to the control group, traditional mind–body 
exercises could decrease CAT scores in COPD patients.

3.4.5 Publication bias analysis
To assess publication bias within groups, the number of studies in 

each subgroup was less than 10, leading to the setting of a threshold 
(k.min) at 3  in R to conduct Egger’s test. Table  3 shows that the 
p-values for the TC, QG, and YG groups under the FEV1% indicator 

FIGURE 4

FEV1% indicator combined effect size forest plot.
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are all above 0.5, indicating no significant publication bias in these 
subgroups. High Tau2 values, particularly in the YG group, indicated 
notable small-sample effects impacting the reliability of the meta-
analysis. For the 6MWT indicator, the TC group’s p-value of 0.423 and 
a Tau2 of 47.3122 suggested moderate variability among study effect 
estimates with no significant publication bias. The QG group had a 
p-value close to significance at 0.0626, suggesting potential publication 
bias, and a high Tau2 of 98.304 indicating substantial heterogeneity. 
The YG group had a low Tau2 of 6.3086 and a stable bias estimate 
despite a p-value of 0.0822, reflecting characteristics of small-
sample studies.

For the SGRQ indicator, due to the limited number of included 
studies, no subgroup analysis was performed. The p-value of 0.0575 did 
not confirm significant publication bias, but the regression intercept of 
11.9381 suggested a potential high bias, and a Tau2 of 252.344 indicated 
significant variability among study effect estimates, potentially influenced 
by small-sample effects. Funnel plots (Figure 8) showed symmetrical 
distributions for FEV1% and 6MWT, suggesting insignificant publication 
bias, while asymmetry in SGRQ suggested potential bias.

No publication bias analysis was conducted for the CAT indicator 
due to an insufficient number of studies.

3.4.6 Sensitivity analysis
To further identify potential sources of heterogeneity, sensitivity 

analysis was conducted in this study. This analysis considered all 
outcome indicators and systematically excluded each study to observe 
its impact on the overall combined effect size. The results indicated 
that even when excluding any single study, there was no statistically 
significant difference observed between the combined effect size of the 
remaining studies and the overall effect size. The point estimates after 
each exclusion consistently fell within the 95% CI range of the overall 
effect size. This finding suggests that the influence of individual studies 
on the overall analysis results is limited, and the conclusions of this 
study are not overly influenced by any single study. Therefore, the 
results of this study are considered to have good stability.

4 Discussion

As an integral part of the comprehensive management of COPD, 
exercise rehabilitation is increasingly widely used in clinical treatment 
(61). This study conducted a meta-analysis of 23 studies, systematically 
evaluating the impact of traditional mind–body exercises on the 

FIGURE 5

6MWT indicator combined effect size forest plot.
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TABLE 2 Basic characteristics of included studies.

Researchers, 
year

Medication 
status

Population 
characteristics

Intervention group Control 
group

Outcome 
measures

n Age/Years Form of 
exercise

Duration 
(Time × Frequency × Duration)

Chan et al., 2010 Prescription drug 206 54.5 ± 10.75 TC 60 min/time×2 times/week×12 weeks Usual care 2, 3

Chan et al., 2013 Prescription drug 206 54.5 ± 10.75 TC 60 min/time×2 times/week×12 weeks Usual care 2, 3

Donesky et al., 2009
Conventional 

drug
29 69.9 ± 9.5 YG 60 min/time×2 times/week×12 weeks Usual care 2

Donesky et al., 2017
Conventional 

drug
15 73 ± 14.3 YG 60 min/time×2 times/week×8 weeks

Health 

education
1

Kaminsky et al., 2017 Standard drug 43 68 ± 7 YG 30 min/time×2 times/week×12 weeks
Individual 

education
1, 2

Kantatong et al., 

2020
Standard drug 50 69.68 ± 7.67 TC 3 times/week×24 weeks Usual care 1, 2, 3

Li et al., 2018 Standard drug 40 66 ± 9 QG 60 min/time×6 times/week×24 weeks No exercise 1

Liu et al., 2012
Conventional 

drug
118 61.82 ± 7.69 QG 60 min/time×3 times/week×24 weeks

Conventional 

drug treatment
1, 2

Ng et al., 2014
Conventional 

drug
192 74.13 ± 6.81 QG 60 min/time×2 times/week, 6 weeks

Pulmonary 

rehabilitation 

program

1, 2, 3

Rajashree et al., 2016
Conventional 

drug
72 53.69 ± 5.66 YG 90 min/time×6 times/week×12 weeks Usual care 1, 2, 4

Rajashree, 2021
Conventional 

drug
20 65.50 ± 6.26 QG 30 min/time× times/week×12 weeks

Bicycle strength 

training
3, 4

Wang et al., 2019
Conventional 

drug
20 67.83 ± 5.32 TC times/week×3 months Daily activities 1, 2, 4

Xiao et al., 2015
Conventional 

drug
126 70.9 ± 1.4 QG 45 min/time× times/week×24 weeks Walk 1, 2

Yeh et al., 2010
Conventional 

drug
92 68 ± 8 TC 60 min/time×2 times/week×24 weeks

Health 

education
2

Zhang et al., 2015
Conventional 

drug
100 64.77 ± 11.07 QG 60 min/time×1 times/week×24 weeks Usual care 1, 2, 4

Zhu et al., 2018
Conventional 

drug
60 67.87 ± 5.22 TC 45 min/time×3 times/week×12 weeks No exercise 1, 2

Feng et al., 2009
Conventional 

drug
60 62 ± 5 QG 45 min/time×10 times/week×24 weeks

Conventional 

drug treatment
2

Guo et al., 2016
Conventional 

drug
161 64.15 ± 8.9 QG 30 min/time×4 times/week×24 weeks

Conventional 

drug treatment
1

Pan et al., 2016
Conventional 

treatment
84 61. 8 ± 7. 2 QG 30 min/time×2 times/week×24 weeks Usual care 2

Wang et al., 2012
Conventional 

drug
63 73.52 ± 1.2 QG 30 min/time×2 times/week×24 weeks Usual care 4

Zhu et al., 2012
Conventional 

treatment
45 60 ± 5 QG 7 times/week×12 weeks

Baseline 

treatment
4

Zhu et al., 2014
Conventional 

drug
60 68 ± 9.2 QG 30 min/time×14 times/week×24 weeks

Conventional 

drug treatment
1, 2

Resti Yudhawati 

et al., 2019

Conventional 

drug
30 64.40 ± 10.453 YG 60 min/次 × 2times/week×12 weeks

Pulmonary 

rehabilitation 

training 1, 2, 3

Zülfünaz Ozer et al., 

2021

Conventional 

drug 60 64.85 ± 9.26 YG 60-90 min/次 × 2times/week×8 weeks

No Exercise 

Intervention 1

n, sample size; TC, Tai Chi exercise; YG, Yoga exercise; QG, Qigong exercise; 1, FEV1%; 2, 6MWT; 3, SGRQ score; 4, CAT score.
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pulmonary function, exercise capacity, and quality of life of COPD 
patients from the perspective of evidence-based medicine. Pulmonary 
function was assessed through direct measurement of FEV1%, while 
exercise capacity and quality of life were measured using indirect 
indicators such as the 6MWT, CAT scores, and St. George’s Respiratory 
Questionnaire (SGRQ). The results of the analysis show that 
traditional mind–body exercises, especially QG, significantly improve 
the pulmonary function of COPD patients, while TC, QG, YG, and 
other exercises generally enhance the patients’ exercise capacity. 
Additionally, YG and QG exercises have shown positive effects on 
improving the quality of life for COPD patients.

4.1 Impact of traditional mind–body 
exercises on pulmonary function

COPD is characterized by airflow limitation (9), leading to clinical 
syndromes such as difficulty breathing after physical activity. The 
reduction in physical activity among patients contributes to the 
dysfunction of body functions (24), forming a vicious cycle. Studies 
have shown an increase in CD8+ T cells in the peripheral airways of 

COPD patients, with the inflammation of airways inversely 
proportional to FEV1 airflow limitation. The CD4+ /CD8 + ratio in 
the bronchial glands of COPD patients is positively correlated with 
FEV1/FVC, reflecting airflow limitation in pulmonary function 
testing as a decrease in FEV1% and presenting varying degrees of 
pulmonary function levels and symptoms of respiratory difficulty (25).

The meta-analysis in this study demonstrates that traditional 
mind–body exercises can improve FEV1% in COPD patients. 
However, among different forms of traditional mind–body exercises, 
TC does not show improvement in FEV1% for COPD patients. This 
is consistent with the conclusion reached by Ng et al. in a randomized 
controlled trial, where TC improved physiological functions and 
exercise capacity in COPD patients, but the improvement in 
pulmonary function was not statistically significant (26), aligning with 
previous extensive research results (27, 28).

When COPD patients practice QG, the combination of body and 
breath generates different internal pressures in the abdomen, guiding 
the flow of qi and blood along various organs to regulate organ 
functions, thereby improving the lungs (9). QG practitioners, through 
abdominal breathing, can improve abnormal breathing patterns (29), 
increase tidal volume, enhance alveolar ventilation, reduce respiratory 

FIGURE 6

Forest plot of combined effect sizes of SGRQ score indicators.

FIGURE 7

Forest plot of combined effect sizes of CAT score indicators.
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energy consumption, and alleviate symptoms of respiratory difficulty 
(30). At the same time, QG exercises can enhance the body’s immune 
system, increasing CD4+ indicators in the peripheral blood (31), 
thereby improving FEV1%, reducing airway inflammation, and 
ameliorating symptoms of airflow obstruction in COPD patients. YG, 
when practiced by COPD patients, can increase tidal volume and 
forced vital capacity, decrease respiratory rate, and improve pulmonary 
function (32). Additionally, YG can enhance the coordination of 
muscles, joints, and the entire musculoskeletal system, strengthening 
muscles in the back, chest, and abdomen, increasing breathing depth, 
and improving pulmonary function (33). Furthermore, during YG 

practice, respiratory endurance can be increased through breathing 
exercises, leading to a greater intake of oxygen, improving lung 
capacity, and increasing overall vitality and endurance (34).

4.2 Impact of traditional mind–body 
exercises on exercise capacity

A decline in exercise capacity is one of the main symptoms of 
COPD and a determining factor leading to a decrease in patient 
quality of life and an increase in mortality rates (35). Due to airway 

TABLE 3 Summary of publication bias analysis results.

Item Subgroup t value Df p-value Bias estimate SE of bias 
estimate

Tau2

FEV1%

TC −0.74 3 0.5123 −2.6684 3.6003 37.1262

QG −1.61 13 0.1313 −3.1008 1.9254 8.7897

YG 0.52 2 0.6538 5.3435 10.2374 63.5282

6WMT

TC 0.85 7 0.423 5.5922 6.5727 47.3122

QG 2.1 10 0.0626 10.6635 5.0897 98.304

YG 3.27 2 0.0822 4.914 1.5035 6.3086

SGRQ – 2.08 13 0.0575 11.9381 5.7298 –

FIGURE 8

Publication bias analysis funnel plot. (A) Publication bias funnel plot for FEV1% indicator in included studies; (B) Publication bias funnel plot for 6MWT 
indicator in included studies; (C) Publication bias funnel plot for SGRQ indicator in included studies.

https://doi.org/10.3389/fmed.2024.1359347
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Sujie et al. 10.3389/fmed.2024.1359347

Frontiers in Medicine 12 frontiersin.org

remodeling and obstructive emphysema in COPD patients, 
pulmonary function decreases, causing respiratory difficulties and 
subsequent reductions in exercise capacity (36). Additionally, 
incomplete reversible airflow limitation, ventilatory dysfunction, 
alterations in glucose metabolism pathways, and increased anaerobic 
glycolysis with lactic acid accumulation contribute to the proliferation 
of type II muscle fibers and abnormalities in skeletal muscle structure 
and function, resulting in decreased exercise capacity (36, 37). The 
6MWT is commonly used to assess exercise capacity in COPD 
patients (38). Furthermore, the 6MWT is correlated with patient 
pulmonary function, reflecting changes in lung function. Due to its 
simplicity, convenience, and practicality, it serves as a long-term 
monitoring tool (39).

Compared to the control group, the TC group showed an 
improvement in 6MWT distance. During TC practice, the close 
coordination of muscle activity and breathing under the regulation of 
the cerebral cortex’s respiratory control center increases chest 
expansion and contraction, significantly changing intrathoracic 
pressure, enhancing alveolar ventilation, and reducing excessive 
airway resistance in COPD patients, ultimately improving exercise 
capacity (40). TC, as a form of low-to-moderate-intensity aerobic 
exercise, can enhance muscle oxygen metabolism (41). A randomized 
controlled trial by Du demonstrated that after 12 weeks of TC 
compared to conventional exercise and no exercise intervention 
groups, the exercise capacity of COPD patients in the TC group was 
significantly higher. This suggests that TC can improve pulmonary 
function, blood oxygen saturation, exercise capacity, and quality of life 
in COPD patients (42, 43).

Among the three traditional mind–body exercises, the QG group 
showed the most significant improvement in 6MWT for COPD 
patients. QG, through specific breathing techniques, controls the rise 
and fall of internal breath, coordinates with QG movements, regulates 
visceral organs, and enhances fitness effects. This leads to improved 
pulmonary function and increased exercise capacity for COPD 
patients (44). From a traditional Chinese medicine perspective, COPD 
pathology often progresses from Qi deficiency and Yin deficiency to 
Yin deficiency and Yang deficiency, causing “lung swelling” and 
severely affecting patients’ labor capacity and quality of life. QG, by 
controlling inhalation and exhalation, acts to adjust the spirit, breath, 
and body, thus improving the pathological mechanism of COPD, 
alleviating respiratory difficulties, and enhancing exercise capacity 
(41). Additionally, due to reduced physical activity, decreased exercise 
tolerance, muscle function impairment, and reduced muscle strength 
and endurance in COPD patients (45), QG can reduce respiratory 
load, stimulate the sympathetic nervous system, improve oxygen 
transport function in the blood, increase muscle endurance, and 
improve muscle function (46), thereby enhancing exercise capacity.

4.3 Impact of traditional mind–body 
exercises on quality of life

COPD patients often experience a decline in quality of life, and 
routine biological indicators cannot comprehensively reflect patients’ 
health status. Assessing the quality of life in patients not only reflects 
their physical function but also evaluates their psychological state and 
social adaptability (47). The SGRQ is a commonly used quality of life 

assessment tool for COPD patients, focusing on symptoms, activities, 
and psychology. Quality of life reflects the comprehensive impact of 
the disease and treatment measures on patients’ physical function, 
psychological status, and social adaptation. Changes in quality of life 
are influenced by various factors, but as COPD patients’ conditions 
improve, their quality of life also improves. According to the Global 
Initiative for Chronic Obstructive Lung Disease (GOLD) 
recommendations, the CAT can be used as an evaluation method for 
breathlessness in COPD patients (48). This scale tests COPD patients 
on items such as sputum, cough, sensations during stair climbing or 
uphill walking, chest tightness, confidence, household activities, 
energy, and sleep. It provides an assessment of patients’ daily lives and 
physical and mental health, serving as an independent and 
comprehensive evaluation tool (49). Both the SGRQ and CAT scales 
are effective tools for assessing the health-related quality of life of 
stable COPD patients.

Traditional mind–body exercises can improve the quality of life of 
COPD patients for three main reasons: (1) The most fundamental 
pathophysiological change in COPD is obstructive ventilatory 
impairment, making pulmonary function a crucial factor influencing 
patient quality of life. Through traditional mind–body exercises and 
respiratory regulation, patients increase thoracic and lung activity, 
expand chest volume, promote alveolar expansion, improve 
respiratory muscle fatigue, and enhance pulmonary function, thus 
alleviating respiratory difficulties and improving quality of life (50, 
51). (2) Long-term engagement in traditional mind–body exercises 
significantly improves tension, anxiety, anger, hostility, fatigue, and 
other emotions in patients (52). Traditional mind–body exercises 
improve the psychological well-being of COPD patients, leading to 
enhanced quality of life. (3) Simultaneously, during traditional mind–
body exercises, many movements require mutual cooperation, 
promoting interpersonal interactions. This relieves patient self-
isolation, alleviates feelings of emptiness and loneliness, adjusts 
negative emotions, and integrates patients into social groups. The 
social function improvement through traditional mind–body 
exercises contributes to an enhanced quality of life (53, 54).

In our study, the SGRQ indicator demonstrated significant 
publication bias which may have impacted the overall results, 
whereas the FEV1% and 6MWT indicators did not show significant 
publication bias. The Egger’s test for the YG group indicated the 
presence of small-sample effects, evidenced by high SE and Tau2 
values. Similarly, the 6MWT’s TC group displayed small-sample 
impacts. However, sensitivity analyses and the leave-one-out 
method showed that these small samples did not significantly affect 
the study outcomes. Despite meta-analyses indicating that 
traditional psychophysical exercises positively affect lung function, 
YG did not show significant effects, contradicting previous findings 
(55, 56). YG can alleviate breathing difficulties and enhance exercise 
capacity in COPD patients, improving symptoms and reducing pain 
(57). The primary reasons for the nonsignificant improvement in 
lung function from YG interventions may be  the small-sample 
effects and insufficient statistical power, which could lead to 
underdetection of small but meaningful benefits. These effects also 
cause wider 95% CI, increasing uncertainty in result interpretation 
(58). Inconsistencies in intervention implementation and 
publication bias toward positive results could further skew meta-
analysis outcomes toward optimism. High heterogeneity in study 
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results might be  due to variations in COPD severity, age, and 
comorbidities among participants. Future research should address 
these issues with larger sample sizes, more standardized 
implementation, and stricter study designs. TC has shown 
consistent improvements in the exercise capacity of COPD patients, 
aligning with past research (59, 60), indicating that despite small-
sample effects, the results are consistent with historical data.

4.4 Limitations and shortcomings of the 
study

 (1) This study only included publicly published literature, 
excluding unpublished literature, which may affect the 
comprehensiveness of the research.

 (2) Due to the limited number of studies included, subgroup 
analyses for SGRQ and CAT scores were not conducted, 
making it impossible to determine which form of 
psychophysical exercise is most effective for intervening in 
COPD patients.

 (3) The included literature did not discuss the form of 
pharmacological treatment (types of drugs, duration of drug 
use), which could introduce bias due to differences in drug use. 
And some included literature did not provide relevant outcome 
indicator data.

 (4) Due to the limited number of studies included, no publication 
bias analysis was conducted for the CAT score, and thus it is 
not possible to ascertain the presence of bias.

 (5) One limitation of this study is the impact of small-sample 
effects, particularly in the FEV1% and 6MWT subgroup 
analyses, where the limited number of studies may result in 
insufficient statistical power, thereby affecting the 
interpretation and reliability of the results. Future research 
should consider increasing the sample size and employing 
stricter RCTs designs to enhance the stability and 
generalizability of the findings.

5 Conclusion

The results of this meta-analysis indicate that traditional mind–
body exercises have a significant improvement effect on lung function, 
exercise capacity, and quality of life in patients with COPD. Regarding 
the improvement of the pulmonary function indicator FEV1%, QG 
demonstrated the most significant effect, while TC did not show a 
corresponding improvement in this indicator. In terms of exercise 
capacity, QG, TC, and YG all contributed to an increase in exercise 
endurance for COPD patients. The evaluation of the improvement 
effect on quality of life confirmed that traditional mind–body exercises 
can effectively enhance the quality of life of COPD patients. Through 
sensitivity analysis, the conclusions of this study demonstrate good 
stability and reliability.

This study emphasizes the significant value of traditional mind–
body exercises in the comprehensive rehabilitation strategy for COPD, 
revealing their remarkable benefits in promoting lung function 
recovery, enhancing exercise capacity, and improving quality of life. 

These results provide valuable guidance for clinical complementary 
therapy, recommending the inclusion of traditional mind–body 
exercises in the standard treatment plan for COPD patients as an 
important adjunctive treatment method.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

MS: Data curation, Methodology, Software, Visualization, Writing 
– original draft, Writing – review & editing. XK: Conceptualization, 
Data curation, Writing – review & editing. XH: Writing – original 
draft, Data curation, Methodology, Software. GX: Writing – original 
draft, Writing – review & editing, Data curation, Investigation, 
Software.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Acknowledgments

We would like to thank the authors of the included documents for 
their contribution to the study, and all participants of the paper for 
discussing and writing the study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher's note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fmed.2024.1359347/
full#supplementary-material

https://doi.org/10.3389/fmed.2024.1359347
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fmed.2024.1359347/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2024.1359347/full#supplementary-material


Sujie et al. 10.3389/fmed.2024.1359347

Frontiers in Medicine 14 frontiersin.org

References
 1. Vogelmeier CF, Criner GJ, Martinez FJ, Anzueto A, Barnes PJ, Bourbeau J, et al. 

Global strategy for the diagnosis, management, and prevention of chronic obstructive 
lung disease 2017 report. GOLD executive summary. Am J Respir Crit Care Med. (2017) 
195:557–82. doi: 10.1164/rccm.201701-0218PP

 2. Barnes PJ. Chronic obstructive pulmonary disease: a growing but neglected global 
epidemic. PLoS Med. (2007) 4:e112. doi: 10.1371/journal.pmed.0040112

 3. Haagsma JA, James SL, Castle CD, Dingels ZV, Fox JT, Hamilton EB, et al. Burden 
of injury along the development spectrum: associations between the socio-demographic 
index and disability-adjusted life year estimates from the global burden of disease study 
2017. Inj Prev. (2020) 26:i12–26. doi: 10.1136/injuryprev-2019-043296

 4. Zha Z, Leng R, Xu W, Bao H, Chen Y, Fang L, et al. Prevalence and risk factors of 
chronic obstructive pulmonary disease in Anhui Province, China: a population-based 
survey. BMC Pulm Med. (2019) 19:102. doi: 10.1186/s12890-019-0864-0

 5. Chapman KR, Mannino DM, Soriano JB, Vermeire PA, Buist AS, Thun MJ, et al. 
Epidemiology and costs of chronic obstructive pulmonary disease. Eur Respir J. (2006) 
27:188–207. doi: 10.1183/09031936.06.00024505

 6. Halpin DM, Criner GJ, Papi A, Singh D, Anzueto A, Martinez FJ, et al. Global 
initiative for the diagnosis, management, and prevention of chronic obstructive lung 
disease. The 2020 GOLD science committee report on COVID-19 and chronic 
obstructive pulmonary disease. Am J Respir Crit Care Med. (2021) 203:24–36. doi: 
10.1164/rccm.202009-3533SO

 7. Lal AA, Case AA. Palliation of chronic obstructive pulmonary disease. Ann Palliat 
Med. (2014) 3:276–85. doi: 10.3978/j.issn.2224-5820.2014.10.03

 8. Vestbo J, Hurd SS, Agustí AG, Jones PW, Vogelmeier C, Anzueto A, et al. Global 
strategy for the diagnosis, management, and prevention of chronic obstructive 
pulmonary disease: GOLD executive summary. Am J Respir Crit Care Med. (2013) 
187:347–65. doi: 10.1164/rccm.201204-0596PP

 9. Romberger DJ, Heires AJ, Nordgren TM, Souder CP, West W, Liu XD, et al. 
Proteases in agricultural dust induce lung inflammation through PAR-1 and PAR-2 
activation. Am J Physiol Lung Cell Mol Physiol. (2015) 309:L388–99. doi: 10.1152/
ajplung.00025.2015

 10. do Nascimento ESP, Sampaio LMM, Peixoto-Souza FS, Dias FD, Gomes ELFD, 
Greiffo FR, et al. Home-based pulmonary rehabilitation improves clinical features and 
systemic inflammation in chronic obstructive pulmonary disease patients. Int J Chron 
Obstruct Pulmon Dis. (2015) 10:645–53. doi: 10.2147/COPD.S76216. S76216

 11. Watz H, Pitta F, Rochester CL, Garcia-Aymerich J, ZuWallack R, Troosters T, et al. 
An official European Respiratory Society statement on physical activity in COPD. Eur 
Respir J. (2014) 44:1521–37. doi: 10.1183/09031936.00046814

 12. Vijender K, Saurabh B, Raju S. Yoga in dental practice; a new perspective. Int J Curr 
Adv Res. (2016) 5:734–5.

 13. Tong H, Liu Y, Zhu Y, Zhang B, Hu J. The therapeutic effects of qigong in patients 
with chronic obstructive pulmonary disease in the stable stage: a meta-analysis. BMC 
Complement Altern Med. (2019) 19:239. doi: 10.1186/s12906-019-2639-9

 14. Han YMY, Chan MMY, Choi CXT, Law MCH, Ahorsu DK, Tsang HWH. The 
neurobiological effects of mind-body exercise: a systematic review and meta-analysis of 
neuroimaging studies. Sci Rep. (2023) 13:10948. doi: 10.1038/s41598-023-37309-4

 15. Spruit MA, Polkey MI. T'ai chi for individuals with COPD: an ancient wisdom for 
a 21st century disease? Eur Respir J. (2013) 41:1005–7. doi: 10.1183/09031936.00128512

 16. Gao P, Tang F, Liu W, He K, Mo Y. Effect of liuzijue qigong on patients with stable 
chronic obstructive pulmonary disease: A systematic review and meta-analysis. 
Medicine. (2021) 100:e27344. doi: 10.1097/md.0000000000027344

 17. Ngai SP, Jones AY, Tam WW. Tai chi for chronic obstructive pulmonary disease 
(COPD). Cochrane Database Syst Rev. (2016) 2016:CD009953. doi: 10.1002/14651858.
CD009953.pub2

 18. Artchoudane S, Ranganadin P, Bhavanani A, Ramanathan M, Madanmohan T. 
Effect of adjuvant yoga therapy on pulmonary function and quality of life among 
patients with chronic obstructive pulmonary disease: a randomized control trial. SBV J 
Basic Clin Appl Heal Sci. (2018) 1:117–22. doi: 10.5005/jp-journals-10082-01135

 19. Heredia-Rizo AM, Martinez-Calderon J, Piña-Pozo F, González-García P, García-
Muñoz C. Effectiveness of mind-body exercises in chronic respiratory diseases: an 
overview of systematic reviews with meta-analyses. Disabil Rehabil. (2023) 46:1–16. doi: 
10.1080/09638288.2023.2233899

 20. Stewart LA, Clarke M, Rovers M, Riley RD, Simmonds M, Stewart G, et al. 
Preferred reporting items for systematic review and meta-analyses of individual 
participant data: the PRISMA-IPD statement. JAMA. (2015) 313:1657–65. doi: 10.1001/
jama.2015.3656

 21. Gräf JK, Lüdtke K, Wollesen B. Physiotherapy and sports therapeutic interventions 
for treatment of carpal tunnel syndrome: a systematic review. Schmerz. (2022) 
36:256–65. doi: 10.1007/s00482-022-00637-x

 22. Ross A, Thomas S. The health benefits of yoga and exercise: a review of comparison 
studies. J Altern Complement Med. (2010) 16:3–12. doi: 10.1089/acm.2009.0044

 23. Fogaça LZ, Portella CFS, Ghelman R, Abdala CVM, Schveitzer MC. Mind-body 
therapies from traditional Chinese medicine: evidence map. Front Public Health. (2021) 
9:659075. doi: 10.3389/fpubh.2021.659075

 24. Reardon JZ, Lareau SC, ZuWallack R. Functional status and quality of life in 
chronic obstructive pulmonary disease. Am J Med. (2006) 119:32–7. doi: 10.1016/j.
amjmed.2006.08.005

 25. Saetta M, Turato G, Maestrelli P, Mapp CE, Fabbri LM. Cellular and structural 
bases of chronic obstructive pulmonary disease. Am J Respir Crit Care Med. (2001) 
163:1304–9. doi: 10.1164/ajrccm.163.6.2009116

 26. Ng L, Chiang LK, Tang R, Siu C, Fung L, Lee A, et al. Effectiveness of incorporating 
tai chi in a pulmonary rehabilitation program for chronic obstructive pulmonary disease 
(COPD) in primary care—A pilot randomized controlled trial. Eur J Integr Med. (2014) 
6:248–58. doi: 10.1016/j.eujim.2014.01.007

 27. Gao L, Si D, Bao H, Yu M, Sun H, Damchaaperenlei D, et al. Tai chi for the 
treatment of chronic obstructive pulmonary disease: a systematic review protocol. 
Medicine. (2019) 98:e16097. doi: 10.1097/md.0000000000016097

 28. Ding M, Zhang W, Li K, Chen X. Effectiveness of t'ai chi and qigong on chronic 
obstructive pulmonary disease: a systematic review and meta-analysis. J Altern 
Complement Med. (2014) 20:79–86. doi: 10.1089/acm.2013.0087

 29. Feng F, Tuchman S, Denninger JW, Fricchione GL, Yeung A. Qigong for the 
prevention, treatment, and rehabilitation of COVID-19 infection in older adults. Am J 
Geriatr Psychiatry. (2020) 28:812–9. doi: 10.1016/j.jagp.2020.05.012

 30. Gosselink R. Controlled breathing and dyspnea in patients with chronic 
obstructive pulmonary disease (COPD). J Rehabil Res Dev. (2003) 40:25–33. doi: 
10.1682/jrrd.2003.10.0025

 31. Ai-jun N, Yan-qun W, Jin-long L. Effect of healthy qigong “WuQinXi” exercise on 
peripheral blood T-cell subgroups in middle-aged subjects. Afr J Biotechnol. (2010) 
9:4620–3. doi: 10.4314/ajb.v9i29

 32. Makwana K, Khirwadkar N, Gupta HC. Effect of short term yoga practice on 
ventilatory function tests. Indian J Physiol Pharmacol. (1988) 32:202–8.

 33. Vedanthan P. Yoga breathing techniques (YBT) in chronic obstructive pulmonary 
disease (COPD): a preliminary study. Int J Yoga Therapy. (2003) 13:51–4. doi: 10.17761/
ijyt.13.1.k504v3r72704p422

 34. Chanavirut R, Khaidjapho K, Jaree P, Pongnaratorn P. Yoga exercise increases chest 
wall expansion and lung volumes in young healthy Thais. Thai J Physiol Sci. (2006) 
19:1–7.

 35. Oga T, Nishimura K, Tsukino M, Sato S, Hajiro T. Analysis of the factors related 
to mortality in chronic obstructive pulmonary disease: role of exercise capacity and 
health status. Am J Respir Crit Care Med. (2003) 167:544–9. doi: 10.1164/
rccm.200206-583OC

 36. Orozco-Levi M. Structure and function of the respiratory muscles in patients with 
COPD: impairment or adaptation? Eur Respir J Suppl. (2003) 22:41s–51s. doi: 
10.1183/09031936.03.00004607

 37. Gosker HR, Engelen MP, van Mameren H, van Dijk PJ, van der Vusse GJ, Wouters 
EF, et al. Muscle fiber type IIX atrophy is involved in the loss of fat-free mass in chronic 
obstructive pulmonary disease. Am J Clin Nutr. (2002) 76:113–9. doi: 10.1093/
ajcn/76.1.113

 38. Kyomoto Y, Asai K, Yamada K, Okamoto A, Watanabe T, Hirata K, et al. Handgrip 
strength measurement in patients with chronic obstructive pulmonary disease: possible 
predictor of exercise capacity. Respir Investig. (2019) 57:499–505. doi: 10.1016/j.
resinv.2019.03.014

 39. ATS Committee on Proficiency Standards for Clinical Pulmonary Function 
Laboratories. ATS statement: guidelines for the six-minute walk test. Am J Respir Crit 
Care Med. (2002) 166:111–7. doi: 10.1164/ajrccm.166.1.at1102

 40. Xueyang F. Research on the effects of respiratory rehabilitation treatment on 
dyspnea, lung function and exercise ability in patients with chronic obstructive 
pulmonary disease. Chinese Sci Technol J Database. (2015) 7:10.

 41. Li JX, Hong Y, Chan KM. Tai chi: physiological characteristics and beneficial 
effects on health. Br J Sports Med. (2001) 35:148–56. doi: 10.1136/bjsm.35.3.148

 42. Wu LL, Lin ZK, Weng HD, Qi QF, Lu J, Liu KX. Effectiveness of meditative 
movement on COPD: a systematic review and meta-analysis. Int J Chron Obstruct 
Pulmon Dis. (2018) 13:1239–50. doi: 10.2147/copd.S159042

 43. Shuting D, Lianming D, Chunxia W, Fubing Y. Effects of Chiquan exercise on 
exercise tolerance and lung function in patients with chronic obstructive pulmonary 
disease. Chinese J Rehabil Med. (2013) 28:374–6. doi: 10.3969/j.
issn.1001-1242.2013.04.024

 44. Zhuzhen . Effects of health qigong on respiratory function in 61 cases of stable 
COPD. J Nanjing Univ Tradit Chinese Med. (2011) 27:235–7. doi: 10.3969/j.
issn.1000-5005.2011.03.011

 45. Parshall MB, Schwartzstein RM, Adams L, Banzett RB, Manning HL, Bourbeau J, 
et al. An official American Thoracic Society statement: update on the mechanisms, 

https://doi.org/10.3389/fmed.2024.1359347
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1164/rccm.201701-0218PP
https://doi.org/10.1371/journal.pmed.0040112
https://doi.org/10.1136/injuryprev-2019-043296
https://doi.org/10.1186/s12890-019-0864-0
https://doi.org/10.1183/09031936.06.00024505
https://doi.org/10.1164/rccm.202009-3533SO
https://doi.org/10.3978/j.issn.2224-5820.2014.10.03
https://doi.org/10.1164/rccm.201204-0596PP
https://doi.org/10.1152/ajplung.00025.2015
https://doi.org/10.1152/ajplung.00025.2015
https://doi.org/10.2147/COPD.S76216
https://doi.org/10.1183/09031936.00046814
https://doi.org/10.1186/s12906-019-2639-9
https://doi.org/10.1038/s41598-023-37309-4
https://doi.org/10.1183/09031936.00128512
https://doi.org/10.1097/md.0000000000027344
https://doi.org/10.1002/14651858.CD009953.pub2
https://doi.org/10.1002/14651858.CD009953.pub2
https://doi.org/10.5005/jp-journals-10082-01135
https://doi.org/10.1080/09638288.2023.2233899
https://doi.org/10.1001/jama.2015.3656
https://doi.org/10.1001/jama.2015.3656
https://doi.org/10.1007/s00482-022-00637-x
https://doi.org/10.1089/acm.2009.0044
https://doi.org/10.3389/fpubh.2021.659075
https://doi.org/10.1016/j.amjmed.2006.08.005
https://doi.org/10.1016/j.amjmed.2006.08.005
https://doi.org/10.1164/ajrccm.163.6.2009116
https://doi.org/10.1016/j.eujim.2014.01.007
https://doi.org/10.1097/md.0000000000016097
https://doi.org/10.1089/acm.2013.0087
https://doi.org/10.1016/j.jagp.2020.05.012
https://doi.org/10.1682/jrrd.2003.10.0025
https://doi.org/10.4314/ajb.v9i29
https://doi.org/10.17761/ijyt.13.1.k504v3r72704p422
https://doi.org/10.17761/ijyt.13.1.k504v3r72704p422
https://doi.org/10.1164/rccm.200206-583OC
https://doi.org/10.1164/rccm.200206-583OC
https://doi.org/10.1183/09031936.03.00004607
https://doi.org/10.1093/ajcn/76.1.113
https://doi.org/10.1093/ajcn/76.1.113
https://doi.org/10.1016/j.resinv.2019.03.014
https://doi.org/10.1016/j.resinv.2019.03.014
https://doi.org/10.1164/ajrccm.166.1.at1102
https://doi.org/10.1136/bjsm.35.3.148
https://doi.org/10.2147/copd.S159042
https://doi.org/10.3969/j.issn.1001-1242.2013.04.024
https://doi.org/10.3969/j.issn.1001-1242.2013.04.024
https://doi.org/10.3969/j.issn.1000-5005.2011.03.011
https://doi.org/10.3969/j.issn.1000-5005.2011.03.011


Sujie et al. 10.3389/fmed.2024.1359347

Frontiers in Medicine 15 frontiersin.org

assessment, and management of dyspnea. Am J Respir Crit Care Med. (2012) 185:435–52. 
doi: 10.1164/rccm.201111-2042ST

 46. Zhang M, Xv G, Luo C, Meng D, Ji Y. Qigong Yi Jinjing promotes pulmonary 
function, physical activity, quality of life and emotion regulation self-efficacy in patients 
with chronic obstructive pulmonary disease: a pilot study. J Altern Complement Med. 
(2016) 22:810–7. doi: 10.1089/acm.2015.0224

 47. Kohler CL, Fish L, Greene PG. The relationship of perceived self-efficacy to quality 
of life in chronic obstructive pulmonary disease. Health Psychol. (2002) 21:610–4. doi: 
10.1037//0278-6133.21.6.610

 48. Joshi M, Joshi A, Bartter T. Symptom burden in chronic obstructive pulmonary 
disease and cancer. Curr Opin Pulm Med. (2012) 18:97–103. doi: 10.1097/
MCP.0b013e32834fa84c

 49. Levy ML. The general practice airways group (GPIAG) and the primary care 
respiratory journal. Prim Care Respir J. (2000) 9:3. doi: 10.1038/pcrj.2000.7

 50. Lee HY, Lee HY, Hur J, Kang HS, Choi JY, Rhee CK, et al. Blockade of thymic 
stromal lymphopoietin and CRTH2 attenuates airway inflammation in a murine 
model of allergic asthma. Korean J Intern Med. (2020) 35:619–29. doi: 10.3904/
kjim.2018.248

 51. Kupczyk M, Kuna P. Targeting the PGD(2)/CRTH2/DP1 signaling pathway in 
asthma and allergic disease: current status and future perspectives. Drugs. (2017) 
77:1281–94. doi: 10.1007/s40265-017-0777-2

 52. Yoshihara K, Hiramoto T, Sudo N, Kubo C. Profile of mood states and stress-
related biochemical indices in long-term yoga practitioners. Biopsychosoc Med. (2011) 
5:6. doi: 10.1186/1751-0759-5-6

 53. Badon SE, Nance N, Fogelberg R, Quesenberry C, Hedderson MM, Avalos LA. 
Lifestyle-related education and counseling resource utilization and cardiovascular 

biomarkers in midlife women with low physical activity. Prev Med Rep. (2021) 
23:101401. doi: 10.1016/j.pmedr.2021.101401

 54. Thayer RE, Newman JR, McClain TM. Self-regulation of mood: strategies for 
changing a bad mood, raising energy, and reducing tension. J Pers Soc Psychol. (1994) 
67:910–25. doi: 10.1037/0022-3514.67.5.910

 55. Soni R, Munish K, Singh K, Singh S. Study of the effect of yoga training on 
diffusion capacity in chronic obstructive pulmonary disease patients: a controlled trial. 
Int J Yoga. (2012) 5:123–7. doi: 10.4103/0973-6131.98230

 56. Sahasrabudhe SD, Orme MW, Jones AV, Tillu G, Salvi SS, Singh SJ. Potential for 
integrating yoga within pulmonary rehabilitation and recommendations of reporting 
framework. BMJ Open Respir Res. (2021) 8:e000966. doi: 10.1136/bmjresp-2021-000966IF

 57. Cramer H, Haller H, Klose P, Ward L, Chung VC, Lauche R. The risks and benefits 
of yoga for patients with chronic obstructive pulmonary disease: a systematic review and 
meta-analysis. Clin Rehabil. (2019) 33:1847–62. doi: 10.1177/0269215519860551

 58. Cumming G. Understanding the new statistics: effect sizes, confidence intervals, 
and meta-analysis. Routledge. (2013). doi: 10.4324/9780203807002

 59. Yeh GY, Roberts DH, Wayne PM, Davis RB, Quilty MT, Phillips RS. Tai chi 
exercise for patients with chronic obstructive pulmonary disease: a pilot study. Respir 
Care. (2010) 55:1475–82. doi: 10.1016/j.explore.2009.03.042

 60. Wu W, Liu X, Wang L, Wang Z, Hu J, Yan J. Effects of tai chi on exercise capacity 
and health-related quality of life in patients with chronic obstructive pulmonary disease: 
a systematic review and meta-analysis. Int J Chron Obstruct Pulmon Dis. (2014) 
9:1253–63. doi: 10.2147/COPD.S70862

 61. Yan JH, Guo YZ, Yao HM, Pan L. Effects of tai chi in patients with chronic 
obstructive pulmonary disease: preliminary evidence. PLoS One. (2013) 8:e61806. doi: 
10.1371/journal.pone.0061806

https://doi.org/10.3389/fmed.2024.1359347
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1164/rccm.201111-2042ST
https://doi.org/10.1089/acm.2015.0224
https://doi.org/10.1037//0278-6133.21.6.610
https://doi.org/10.1097/MCP.0b013e32834fa84c
https://doi.org/10.1097/MCP.0b013e32834fa84c
https://doi.org/10.1038/pcrj.2000.7
https://doi.org/10.3904/kjim.2018.248
https://doi.org/10.3904/kjim.2018.248
https://doi.org/10.1007/s40265-017-0777-2
https://doi.org/10.1186/1751-0759-5-6
https://doi.org/10.1016/j.pmedr.2021.101401
https://doi.org/10.1037/0022-3514.67.5.910
https://doi.org/10.4103/0973-6131.98230
https://doi.org/10.1136/bmjresp-2021-000966IF
https://doi.org/10.1177/0269215519860551
https://doi.org/10.4324/9780203807002
https://doi.org/10.1016/j.explore.2009.03.042
https://doi.org/10.2147/COPD.S70862
https://doi.org/10.1371/journal.pone.0061806

	The impact of traditional mind–body exercises on pulmonary function, exercise capacity, and quality of life in patients with chronic obstructive pulmonary disease: a systematic review and meta-analysis of randomized controlled trials
	1 Introduction
	2 Methods
	2.1 Inclusion criteria
	2.2 Exclusion criteria
	2.3 Literature search strategy
	2.4 Study selection
	2.5 Data extraction
	2.6 Literature quality assessment
	2.7 Statistical analysis
	2.8 Other analyses

	3 Research results
	3.1 Literature search results
	3.2 Characteristics of included literature
	3.3 Quality assessment of included literature
	3.4 Meta-analysis results
	3.4.1 Effect of traditional mind–body exercises on FEV1% in COPD patients
	3.4.2 Effect of traditional mind–body exercises on exercise capacity
	3.4.3 Effect of traditional mind–body exercises on SGRQ scores
	3.4.4 Effect of traditional mind–body exercises on CAT scores
	3.4.5 Publication bias analysis
	3.4.6 Sensitivity analysis

	4 Discussion
	4.1 Impact of traditional mind–body exercises on pulmonary function
	4.2 Impact of traditional mind–body exercises on exercise capacity
	4.3 Impact of traditional mind–body exercises on quality of life
	4.4 Limitations and shortcomings of the study

	5 Conclusion
	Data availability statement
	Author contributions

	References

