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Background Although several studies have assessed the effect of Tai Chi in management of chronic obstructive pul-
monary disease (COPD), these studies have a wide sample variation and convey inconclusive results. This
study aims to determine if a 3-month Tai Chi program improves lung function, exercise capacity, and health
related quality of life (HRQoL) in people with COPD.

Methods A randomised controlled, single blind trial was undertaken. Patients were randomly allocated to either Tai
Chi group (n = 26) or control group (n = 24). Participants in the Tai Chi group received a Tai Chi exercise
program three times weekly for 3-months while participants in the control group were advised to maintain
their routine activities. Outcome measures included lung function, 6-minute walk distance (WMD) and
COPD Assessment Test (CAT). The measurements took place at baseline and immediately after the 3-month
intervention period.

Results Of 50 participants, 46 completed the intervention. Compared to control, Tai Chi significantly increased
6WMD (mean difference 60.5m, 95% CI 30.27-78.69), and reduced score of CAT (mean difference 14 points,
95% CI11-24). An 86% compliance to the Tai Chi training was noted and no adverse events were observed in

Tai Chi group.
Conclusions The Tai Chi program is a safe, effective and feasible method to improve exercise capacity and health-related
quality of life in people with COPD.
Keywords Chronic obstructive pulmonary disease ® Tai Chi ® Lung function ® Exercise capacity ® Health related
quality of life
Introduction ¢ Obstructive Pulmonary Disease (COPD) is a pro-

e lung disease which is characterised by a persistent
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blockage of airflow from the lungs and is not fully reversible
[1]. Despite improvements in pharmacologic treatments,
many patients still suffer from dyspnoea and disabilities
in daily life. At present, the primary goals in COPD manage-
ment are to alleviate symptoms, maintain or improve exer-
cise capacity and health related quality of life (HRQoL), and
slow down the deterioration of lung function [2]. Pulmonary
rehabilitation programs (PRP) are widely accepted for
patients with COPD because they result in reduced dyspnoea
and fatigue and improved mastery [3].

Exercise as a major component of a PRP, is generally well
recognised for its clinical utility in the management of
patients with COPD. Despite this, many issues remain unre-
solved, including specific modalities, optimal intensity, and
the best strategies for reinforcing regular exercise habits [4,5].
Therefore, alternative forms of exercise training which are
widely available, easily implemented (eg require no exercise
equipment or a specific training venue) need to be evaluated.
The characteristics of Tai Chi make it the perfect candidate.

Tai Chi is a traditional Chinese exercise that consists of
slow, continuous movements and incorporates elements of
strengthening, balance and relaxation [6].

Studies have demonstrated the benefits of Tai Chi in a
variety of health issues, such as the elderly population
[7,8], people with co-morbidities [9], cardiovascular disease
[10] and osteoarthritis [11,12]. In addition, Tai Chi can regu-
late breathing, strengthen the upper and lower limbs” func-
tion, and especially can improve respiratory muscle and
quadriceps muscle strength, which are also essential aspects
of COPD management [13].

Tai Chi has been widely applied in the physical rehabilita-
tion of COPD patients. However, these studies convey incon-
sistent results. Some evidence has reported Tai Chi could
reduce symptoms of dyspnoea, alleviate the decline of lung
function, enhance exercise capacity, and improve HRQoL for
patients [14-16], while some studies have also shown that Tai
Chi failed to effectively improve lung function, exercise capac-
ity or HRQL in COPD patients [17-20]. The conflicting findings
may be due to wide variations in Tai Chi programs, sample size
and different measurements used to evaluate the outcomes
[16,21-23]. Therefore, this paper describes the study design of a
clinical trial which aimed to determine if a 3-month Tai Chi
program improves lung function, exercise capacity, and
HRQoL in people with COPD.

Methods
Study Design

This was a single-blind, randomised controlled trial con-
ducted from March 2016 to May 2017 with a total of 50
participants recruited from the outpatient clinics of the
Department of Respiratory Medicine, at The First Affiliated
Hospital, Zunyi Medical College. Each participant main-
tained his/her medication regimen during the intervention

period. The study was conducted with the approval of the
hospital ethics committee.

Participants

Participants were included if they were (1) >45 years of age;
(2) clinically diagnosed with COPD and FEV1 <80% of pre-
dicted, and ratio of FEV1 to forced vital capacity <0.70 [24],
and (3) were able to walk independently. Participants were
excluded if they had suffered from the following conditions:
(1) symptomatic ischaemic heart disease, severe sensory or
cognitive impairment, claudication or other physical condi-
tion that would preclude a 6-minute walk test; (2) current
participation in a conventional pulmonary rehabilitation pro-
gram or regular practice of Tai Chi.

Sample Size
Sample size calculation was based on previous findings on
the medium effect of Tai Chi on exercise capacity using 6-
minute walk distance (6WMD) in COPD clients [25].
According to Cohen [26], with a medium effect size of 0.05,
a power of 0.80 at a 5% significant level (two-sided), 21
subjects per group were required. In order to cover the
potential attrition rate of 15%, 48 subjects (24 per group)
were targeted.

Randomisation and Blinding

An allocation bias on cluster level and a sub sampling bias on
patient level was considered, so a randomisation took place
after the baseline assessment [27]. Participants were random-
ised to the Tai Chi group or to usual care group, respectively.
This was single-blind trial. Given the nature of the intervention,
blinding the patients was not feasible and the interventionist
knew that all those contacted were in the intervention arm.
However, the interventionist and supervisors were blinded to
the baseline and follow-up measures, and the statistician was
blinded to individual results during the trial.

Intervention
Tai Chi Group

Participants in the Tai Chi group completed a 3-month Tai
Chi program, which consisted of three 60-minute sessions
per week for 3 months under the instructions of a qualified
instructor. Each session included 5 minutes of warm-up exer-
cises, 50 minutes of Tai Chi practice, and 5 minutes of cool-
down exercises. The Tai Chi program consisted of 10 forms
from classical Yang Style Tai Chi [28] conducted by an expe-
rienced Tai Chi instructor. During the practice time, partic-
ipants were instructed to inhale when the movements
involved lifting, stepping forward or opening postures,
and exhale when movements involved lowering or closing
postures. Each participant aimed to train at a moderate level
of breathlessness or exertion, equating to a score of three on
the modified Borg (0-10) scale [29]. One-to-two movements
were taught each week for 8 weeks. The complete form was
practised for the last 4 weeks of the study. In addition to the
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three supervised training sessions each week, participants
were asked to practice at home for 60 minutes, on the other
4 days of the week. A Tai Chi training booklet and DVD were
provided to facilitate home training. Training duration was
recorded by participants in the diary provided.

Control Group

Participants in the control group were advised to maintain
their routine activities. No extra exercise was recommended.

Outcome Measures

All measures were obtained at baseline and immediately
after the 3-month intervention period. Questionnaires and
functional assessments were performed by staff who were
blinded to subject assignment.

Primary Outcomes

Lung Function

Lung function was tested by spirometry in the same machine
and by the same technician following a standard protocol
[30]. Parameters included forced expiratory volume in one
second (FEV;), percentage predicted forced vital capacity
(FVC) and FEV; percentage predicted normal values
(FEV1%).

Exercise Capacity

Exercise capacity was measured with the 6 MWD, following
American Thoracic Society (ATS) guidelines [31]. The longest
distance walked in metres in 6 minutes was recorded.

HRQoL
HRQoL was evaluated using the COPD Assessment Test
(CAT) [32]. It comprises eight items, each presented as a
semantic six-point (0-5) differential scale, scores of 0-10,
11-20, 21-30 and 31-40 represented mild, moderate, severe
or very severe clinical impact [33].

Secondary Outcomes

Compliance With Tai Chi Training

The compliance with the Tai Chi training was assessed by the
total number of supervised sessions attended, the unsuper-
vised home practice time per day and the number of days
practised out of the four home training days per week.

Adverse Events
Muscle injury, injury from falls, dyspnoea, and induction of
cardiovascular diseases were listed for observation.

Statistical Analysis

Data analyses were conducted using the Statistical package
for Social Sciences (SPSS) version 18.0 (IBM, Chicago, IL,
USA). Descriptive statistics were used to describe the
demographic characteristics of the sample. A student t-

test was applied to compare the differences of the mea-
sures between groups at baseline. The Wilcoxon rank sum
test was used where data were not normally distributed.
Within-group differences between the post-and pre-test
were analysed by paired t-tests. And the differences
between the two groups were compared through an inde-
pendent t-test. The significant level was set at 0.05. The
95% confidence intervals around the mean differences
were calculated.

Results

Initially, 50 participants were recruited and 46 participants
completed the 3 months post-intervention assessments.
Figure 1 shows a flow diagram of recruitment, allocation,
reasons for drop-out of participants and follow-up for
this study. The demographic data and baseline variables
of FEV1, FEV1%, FEV1/FVC (%), 6MWD and CAT are
presented in Table 1. The distribution of outcome
measurements had shown normal distribution. Both
groups did not differ in demographics and baseline var-
iables(p > 0.05).

Lung Function

Pre- and post- intervention data are shown in Table 2. Paired
t-tests analysis showed that there was a significant improve-
ment in FEV; (p = 0.036), FEV1% (p = 0.045), FEV,/FVC (%)
(p=0.041), in the Tai Chi group, while no changes were
found in the control group (p > 0.05). Independent t-test
showed no significant difference in lung function between
Tai Chi and control groups (p > 0.05).

Exercise Capacity

Paired t-tests analysis showed that Tai Chi group had a
significant improvement in 6WMD (36.87 £ 30.86), which
also reached the minimally important differences of
26 + 2 m [23], suggesting improvement in exercise capacity.
In contrast, a significant decline (23.64 + 51.57, p = 0.043) was
discovered in the control group. A significant difference in
6MWD (p = 0.000) was observed between the Tai Chi and
control groups as shown in Table 2.

HRQoL

The Tai Chi group revealed a significant decline in CAT total
score (3.63 & 3.17, p = 0.000) while the control group showed
a significant increase (4.09 £ 4.30, p = 0.000), both changes
reached the minimal clinically important difference of two
points [34], indicating that the Tai Chi program contributed
to improved HRQoL. Table 2 describes the significant differ-
ences of HRQL between the two groups (p = 0.000).

Compliance and Adverse Events

Overall, participants in Tai Chi group attended a mean of 31
of possible 36 sessions of Tai Chi training (compliance 86%)
and no adverse events related to intervention were
observed. The reason for absence was mainly due to
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Assessed for eligibility (n=97)

Excluded (n=47)

(n=32)

Enrol

ment

y

- Other reasons:
- No time (n=3)

Randomised (n=50)

- Not meeting inclusion criteria

»| - Refused to participate (n=8)

- Lived in remote area (n=2)

Allocated to Tai Chi  (n=26)
Completed the whole intervention
(n=24)

Did not complete the allocated
intervention (n=2)

Reasons:

Hospital admission (n=1)

Moved to another district (n=1)

Allocated to Control (n=24)
Completed the whole intervention
(n=22)

Did not complete the allocated
intervention (n=2)

Reasons:

Refused (n=1)

Moved to another district (n=1)

Figure 1 Flow diagram

exacerbation, family events or some other household affairs.
Of the potential 4 days of unsupervised home practice,

of progress.

was completed.

participants practised for 3.2 days per week. Twenty-two
(22) of 26 participants in the Tai Chi group (84.6%) stated

Table 1T Demographic data and baseline characteristics of participants.

they would continue practicing Tai Chi after the program

Measured parameter

Gender

Male (%)

Female (%)

Age (years)

Smoking status
Current smoker (%)
Never smoker (%)
Ex-smoker (%)

Years of COPD

Stage of COPD
Stage II GOLD (%)
Stage III GOLD (%)
Stage IV GOLD (%)

Lung function
FEV,
FEV1(%)predicted
FEV,/FVC (%)

6MWD

CAT

Tai Chi Group (n = 26)

23 (88.5)
3(11.5)
67.83 £5.32

12 (46.2)
3(11.5)

11 (42.3)
7.60 £7.75

6 (23.1)
11 (42.3)
9 (34.6)

1.18 +0.04
55.46 +11.47
53.25 +£16.34
451.71 + 61.39
15.29 £5.10

Control Group (n = 24)

21 (87.5)
2 (12.5)
67.86 £5.98

10 (41.7)

4 (16.6)

10 (41.7)
8.84+7.18

6 (25.0)
12 (50.0)
6 (25.0)

1.19+0.10
62.55 £ 20.18
56.71 £18.17
455.51 +71.72
14.86 +£7.19

NOTE. Values are mean £SD, unless otherwise indicated. a for Z- Value (Wilcoxon rank sum test).

Abbreviations: FEV;, forced expiratory volume in one second; FVC, forced vital capacity; FEV, %, Pred FEV;, percentage predicted normal values; COPD, chronic

obstructive pulmonary disease; CAT, COPD Assessment Test; 6 MWD, 6-minute walking distance.
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Table 2 Comparisons of outcome variables pre- and post- intervention between Tai Chi and Control group.

Difference between group *

Parameter

Difference within group *
Post-3 months

Group

Control Group

Tai Chi Group

Baseline

(n =24)

(n =26)

Control Group

Tai Chi Group

Tai Chi Group

Control Group

(n =24)

(n =26)

24)

(n=

(n =26)

Lung function

FEV,

0.32 (0.1-0.8)

—0.11 £ 0.17
—2.03 £13.16
—1.24 + 1547

1.19 £ 0.10 1.39 + 0.05 1.08 +£0.47 021 +0.15"

1.18 £ 0.04

6.37 (10.28-23.42)
4.42 (10.19-22.06)

4.34 +10.02°

60.52 £ 17.52
55.47 +20.34

59.81 £+ 15.09
56.43 +17.21

62.55 + 20.18
56.71 + 18.17

55.46 + 11.47
53.25 + 16.34

FEV1(%) predicted
FEV,/FVC (%)
6MWD

CAT

%

3.18 £ 15.76

60.5 (30.27-78.69)"

*

—23.64 +51.57

ot

488.57 + 61.57 431.87 £ 71.17 36.86 + 30.86
11.67 £5.17 18.95 + 8.02

455.51 +71.72

451.71 + 61.39
15.29 +5.10

—7.72 (—8.99 to —3.13)"

ot

4.09 £4.30

s

—3.63 £ 3.17

14.86 +7.19

NOTE. Values are mean +SD or mean (95%CI).p < 0.05. “p < 0.01. # month 3 minus month 0.

Abbreviations: FEV;, forced expiratory volume in one second; FVC, forced vital capacity; FEV; %, Pred FEV;percent predicted normal values; COPD, chronic obstructive pulmonary disease; CAT, COPD Assessment Test;

6MWD: 6-minute walking distance.

Discussion

This study was set to evaluate the effect of a Tai Chi program
on lung function, exercise capacity and quality of life in
COPD patients. Over a 3-month period, the Tai Chi group
was compared to the control group with both groups com-
pleting the intervention program. Improvements in exercise
capacity and quality of life were demonstrated as comple-
mentary benefits of Tai Chi training. However, no significant
between-group differences were found for changes at 3
months in lung function.

Previous studies have found that patients who underwent
a 3-month Tai Chi training had a significant improvement in
lung function compared to the control group [35-37].

Unfortunately, this positive effect was not found in our
research. However, similar to these previous studies, subjects
in the Tai Chi group had a significant improvement in lung
function after 3-month Tai Chi training. The mechanism
action of Tai Chi in improving lung function may be due
to the deep breathing that draws the breath down into the
lower tantien (the main energy centre of the body), which
increases lung capacity[38]. While a statistical difference
does not mean clinical benefit, the minimal clinical important
difference (MCID) reflects a true improvement (or deteriora-
tion) in an outcome [39] .The MID for FEV1% is 9% [40], in the
present study it only increased 3.4% in the Tai Chi group, so
the improvement in lung function was not clinically signifi-
cant. Maybe a Tai Chi trial for a longer period should be
conducted to estimate the clinical benefits in lung function
for COPD patients.

Patients with COPD have a low exercise tolerance due to
multiple factors, such as dynamic hyperinflation and periph-
eral muscle dysfunction. In this study, a significant improve-
ment of 6MWD (36.86 & 30.86 m), which also reached the
MCID of 26 + 2 m [29] was observed in the Tai Chi group.
This demonstrated that Tai Chi can not only enhance exercise
capacity but also bring an actual change in functional status.
Our results were better than the findings of Yeh et al. [19]
whose study showed non-significant trends of Tai Chi
towards improvement of 6MWD, but was consistent with
the 33 m of Chan et al. [16] and 37.77 m concluded in an
systematic review [41]. The decrease of 6MWD
(23.64 & 51.57 m) in the control group showed that, without
timely and effective intervention, the exercise capacity of
COPD patients will deteriorate.

HRQoL is an important indicator for assessing the thera-
peutic effect of Tai Chi in patients with COPD [42,43]. In
different studies, quality of life in COPD patients has been
assessed by different HRQoL questionnaires, such as St
George’s Respiratory Questionnaire (SGRQ) [18,44], or
Chronic Respiratory Disease Questionnaire (CRQ) [19,45];
our study used CAT. According to the MCID for the CAT
total score in COPD patients, which was greater than 2, [34],
for the present study the change in CAT scores exceeded the
MCID in Tai Chi group compared to the control group.

The findings suggest that Tai Chi produced a statistically
and clinically significant improvement in HRQoL in COPD
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patients. Similar findings were reported in a meta-analysis by
Wu et al. [46]. The reason for this phenomenon may be that
Tai Chi is a moderate-intensity aerobic exercise and empha-
sises the overall adjustment in patients with physical, mental,
and psychological status, thereby contributing to further
improvement in quality of life for patients [23,47].

Our study also found high levels of compliance with
supervised and unsupervised training, and no adverse
events related to intervention during the Tai Chi training,
which is consistent with an earlier report [14]. Tai Chi as a
safe, simple and easy to learn approach may enhance the
high levels of compliance. Moreover, Tai Chi has no require-
ment for equipment or site, patients can practice Tai Chi at
home when they want; this may be the main reason for the
high compliance with unsupervised Tai Chi training.

Limitations and Implications for
Future Work

Our study has some limitations. First, the number of subjects
was small, thus it is difficult to conclude a firm statement
that Tai Chi can bring such significant improvements. Ran-
domised controlled trials including more subjects should be
conducted to draw firmer conclusions. Second, the duration
of this study is short. Three (3) months was not long enough
to judge whether Tai Chi is effective to sustain the effective-
ness and whether it is cost-effective. So, follow-up assess-
ment including a cost-effectiveness analysis should be
implemented.

Conclusion

In conclusion, our results provide preliminary data to sup-
port Tai Chi as a meditative exercise that may be a therapeu-
tic option for patients with COPD. During the 3-month Tai
Chi program, no adverse problems occurred, compliance
was ideal and the results showed that 3-month Tai Chi
produced a statistically and clinically significant improve-
ment in exercise capacity and HRQoL in COPD patients
compared to the control group. However, this is a pilot study
and a larger trial is needed to obtain more detailed results.
Importantly, a further study is required to clarify whether the
change in lung function exceeds the minimum, clinical,
important difference compared to the control group.

Funding Resource

The research was funded by the Department of Education of
Guizhou province, China (Grant No. Qian Jiao He KY [2016]
205).

Conflict of Interest

All authors declared no conflict of interest.

References

[1] World Health Organization, ““Chronic obstructive pulmonary disease
(COPD),” October 2013, http://www.who.int/mediacentre/
factsheets/fs315/en/index.html.

[2] Qaseem A, Snow V, Shekelle P, Sherif K, Wilt T], Weinberger S, et al.
Clinical Efficacy Assessment Subcommittee of the American College of
Physicians. Diagnosis and management of stable chronic obstructive
pulmonary disease: a clinical practice guideline update from the Ameri-
can College of Physicians, American College of Chest Physicians, Amer-
ican Thoracic Society, and European Respiratory Society. Ann Intern
Med 2007;147(9):633.

[3] Fahy BF. Pulmonary rehabilitation for chronic obstructive pulmonary
disease: a scientific and political agenda. Respir Care 2004;49:28.

[4] Troosters T, Gosselink R, Janssens W, Decramer M. Exercise training and
pulmonary rehabilitation: new insights and remaining challenges. Eur
Respir Rev 2010;19:24-9.

[5] Gosselink R, Troosters T, Decramer M. Exercise training in COPD
patients: the basic questions. Eur Respir ] 1997;10:2884-91.

[6] Cheng M. Master Cheng’s thirteen chapters on T’ai Chi Chuan. New
York: Sweet Chi Press; 1982.

[7] Lan C, Lai JS, Chen SY, Wong MK. Tai Chi Chuan to improve muscular
strength and endurance in elderly individuals: a pilot study. Arch Phys
Med Rehabil 2000;81:604-7.

[8] Greenspan Al, Wolf SL, Kelley ME, O’Grady M. Tai chi and perceived
health status in older adults who are transitionally frail: a randomized
controlled trial. Phys Ther 2007;87:525-35.

[9] Yeh GY, Wood MJ, Lorell BH, Stevenson LW, Eisenberg DM, Wayne PM,
et al. Effects of tai chi mind-body movement therapy on functional status
and exercise capacity in patients with chronic heart failure: a randomized
controlled trial. Am ] Med 2004;117:541-8.

[10] Lan C, Chen SY, Lai JS, Wong MK. The effect of Tai Chi on cardiorespi-
ratory function in patients with coronary artery bypass surgery. Med Sci
Sports Exerc 1999;31:634-8.

[11] Fransen M, Nairn L, Winstanley J, Lam P, Edmonds J. Physical activity for
osteoarthritis management: a randomized controlled clinical trial evaluat-
ing hydrotherapy or Tai Chi classes. Arthritis Rheum 2007;57:407-14.

[12] Song R, Lee EO, Lam P, Bae SC. Effects of Tai Chi exercise on pain,
balance, muscle strength, and perceived difficulties in physical function-
ing in older women with osteoarthritis: a randomized clinical trial. J
Rheumatol 2003;30:2039—44.

[13] Liu B, Liu ZH, Zhu HE, Mo JC, Cheng DH. Effects of tai chi on lower limb
myodynamia in the elderly people: a meta-analysis. ] Tradit Chin Med
2011;31:141-6.

[14] Leung RW, McKeough ZJ, Peters MJ, Alison JA. Short-form Sun-style tai
chi as an exercise training modality in people with COPD. Eur Respir J
2013;41:1051-7.

[15] Yan JH, Guo YZ, Yao HM, Pan L. Effects of Tai Chi in patients with
chronic obstructive pulmonary disease: preliminary evidence. PLoS One
2012;8:€61806.

[16] Chan AW, Lee A, Suen LK, Tam WW. Tai Chi Qigong improves lung
functions and activity tolerance in COPD clients: a single blind, random-
ized controlled trial. Complement Ther Med 2011;19:3-11.

[17] Yao YP. Effect of Tai Chi Chuan on chronic obstructive pulmonary
disease. Chin ] Rehabil Med 2004;10:439-40. Chinese.

[18] Zhang LH, Wu JJ, Wang ZC. Effects of 24-form Tai Chi with respiratory
rehabilitation training on chronic obstructive pulmonary disease. Acta
Univ Tradit Med Sin Pharm Shanghai 2012;2:53-6. Chinese.

[19] 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.

[20] Chan AWK, Lee A, Suen LKP, Tam WWS. Effectiveness of a Tai Chi
Qigong program in promoting health-related quality of life and per-
ceived social support in chronic obstructive pulmonary disease clients.
Qual Life Res 2010;19:653-64.

[21] Yan ], Guo Y, Yao H, Pan L. Effects of Tai Chi in patients with chronic
obstructive pulmonary disease: preliminary evidence. PLoS One 2013;8:
€61806.

[22] Lan C, Lai JS, Chen SY, Wong MK. Tai Chi Chuan to improve muscular
strength and endurance in elderly individuals: a pilot study. Arch Phys
Med Rehabil 2000;81:604-7.

[23] Chan AW, Lee A, Suen LK. Tam WW: Effectiveness of a Tai Chi Qigong
program in promoting health-related quality of life and perceived social
support in chronic obstructive pulmonary disease clients. Qual Life Res
2010;19:653-64.


http://www.who.int/mediacentre/factsheets/fs315/en/index.html
http://www.who.int/mediacentre/factsheets/fs315/en/index.html
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0010
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0010
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0010
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0010
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0010
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0010
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0010
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0015
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0015
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0020
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0020
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0020
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0025
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0025
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0030
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0030
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0035
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0035
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0035
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0040
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0040
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0040
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0045
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0045
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0045
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0045
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0050
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0050
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0050
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0055
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0055
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0055
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0060
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0060
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0060
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0060
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0065
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0065
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0065
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0070
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0070
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0070
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0075
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0075
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0075
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0080
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0080
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0080
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0085
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0085
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0090
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0090
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0090
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0095
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0095
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0095
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0100
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0100
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0100
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0100
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0105
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0105
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0105
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0110
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0110
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0110
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0115
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0115
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0115
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0115

1212

L.H. Wang et al.

[24] Vestbo J, Hurd SS, Agusti AG, Jones PW, Vogelmeier C, Anzueto A.
Global strategy for the diagnosis, management, and prevention of
chronic obstructive pulmonary disease: GOLD executive summary.
Am ] Respir Crit Care Med 2013;187:347-65.

[25] Lan C, Lai JS, Chen SY, Wong MK. Tai Chi Chuan to improve muscular
strength and endurance in elderly individuals: a pilot study. Arch Phys
Med Rehabil 2000;81:604-7.

[26] Cohen J. Quantitative methods in psychology: a power primer. Psychol
Bull 1992;112:155-9.

[27] Chenot JF. Cluster randomised trials: an important method in primary
care research. Z Evid Fortbild Qual Gesundhwes 2009;103:475-80.

[28] Simplified “Taijiquan”. Beijing, China: China Publications Center; 1983.
China Sports.

[29] Borg GAV. Psychophysical bases of perceived exertion. Med Sci Sports
Exerc 1982;14:377-81.

[30] Brusasco EV, Crapo R, Viegi G, Miller MR, Hankinson ], Brusasco V.
Standardisation of spirometry. Samj S Afr Med ] 2013;79:401—4.

[31] Crapo RO, Casaburi R, Coates AL, Enright PL, Macintyre NR, Mckay RT,
et al. ATS statement: guidelines for the six-minute walk test. Am ] Respir
Crit Care Med 2002;166(1):111-7.

[32] Jones PW, Harding G, Berry P, Wiklund I, Chen WH, Kline LN. Devel-
opment and first validation of the COPD Assessment Test. Eur Respir ]
2009;34:648-54.

[33] Jones PW, Tabberer M, Chen WH. Creating scenarios of the impact of
COPD and their relationship to COPD Assessment Test (CAT™) scores.
BMC Pulm Med 2011;11:42.

[34] Jones PW, Brusselle G, Dal Negro RW, Ferrer M, Kardos P, Levy ML.
Properties of the COPD assessment test in a cross-sectional European
study. Eur Respir ] 2011;38:29-35.

[35] Chan AWK, Lee A, Suen LKP, Tam WWS. Tai chi Qigong improves lung
functions and activity tolerance in COPD clients: a single blind, random-
ized controlled trial. Complement Ther Med 2011;19:3-11.

[36] Niu R, He R, Luo BL, Hu C. The effect of tai chi on chronic obstructive
pulmonary disease: a pilot randomised study of lung function, exercise
capacity and diaphragm strength. Heart Lung Circ 2014;23:347-52.

[37] Chan AW, Lee A, Lee DT, Suen LKP, Tam WWS, Chair SY, et al. The
sustaining effects of Tai chi Qigong on physiological health for COPD
patients: a randomized controlled trial. Complement Ther Med
2013;21:585.

[38] Li JX, Hong Y, Chan KM. Tai Chi: physiological characteristics and
beneficial effects on health. Br ] Sports Med 2001;35:148-56.

[39] Troosters T. How important is a minimal difference? Eur Respir J
2011,37:755.

[40] Decramer M, Celli B, Tashkin DP, Pauwels RA, Burkhart D, Cassino C.
Clinical trial design considerations in assessing long-term functional
impacts of tiotropium in COPD: the uplift trial. COPD 2004;1:303-12.

[41] Ng BH, Tsang HW, Ng BF, So CT. Traditional Chinese exercises for
pulmonary rehabilitation: evidence from a systematic review. J Cardio-
pulm Rehabil Prev 2014;34:367.

[42] Mahler DA. How should health-related quality of life be assessed in
patients with COPD? Chest 2000;117:545-7S.

[43] Stdhl E, Lindberg A, Jansson SA, Rénmark E, Svensson K, Andersson F,
et al. Health-related quality of life is related to COPD disease severity.
Health Qual Life Outcomes 2005;3:56.

[44] Du ST, Ding LM, Wang CX, et al. The effects taijiquan practice on exercise
endurance and lung function of patients with chronic obstructive pul-
monary disease. Chin J Rehabil Med 2013;28:374-6. Chinese.

[45] Tsiligianni IG, van der Molen T, Moraitaki D, Ilaine L, Kocks Janwillem
WH, Konstantinos K, et al. Assessing health status in COPD. A head-to-
head comparisonbetween the COPD assessment test (CAT) and the
clinical COPD questionnaire (CCQ). BMC Pulm Med 2012;12:20.

[46] Wu W, Liu X, Wang L, Wang Z, Hu J, Yan J, et al. 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 ] Chron Obstruct Pulmon Dis 2014;12:1253-63.

[47] Leung RW, Alison JA, McKeough Z]J, Peters M], et al. A study design to
investigate the effect of short-form Sun-style Tai Chi in improving func-
tional exercise capacity, physical performance, balance and health related
quality of life in people with chronic obstructive pulmonary disease
(COPD). Contemp Clin Trials 2011;32:267-72.


http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0120
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0120
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0120
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0120
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0125
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0125
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0125
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0130
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0130
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0135
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0135
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0145
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0145
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0150
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0150
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0155
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0155
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0155
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0160
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0160
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0160
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0165
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0165
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0165
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0170
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0170
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0170
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0175
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0175
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0175
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0180
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0180
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0180
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0185
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0185
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0185
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0185
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0190
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0190
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0195
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0195
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0200
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0200
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0200
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0205
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0205
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0205
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0210
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0210
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0215
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0215
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0215
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0220
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0220
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0220
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0225
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0225
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0225
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0225
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0230
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0230
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0230
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0230
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0235
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0235
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0235
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0235
http://refhub.elsevier.com/S1443-9506(18)31833-X/sbref0235

	The Effects of Tai Chi on Lung Function, Exercise Capacity and Health Related Quality of Life for Patients With Chronic Obstructive Pulmonary Disease: A Pilot Study
	Introduction
	Methods
	Study Design
	Participants
	Sample Size
	Randomisation and Blinding

	Intervention
	Tai Chi Group
	Control Group

	Outcome Measures
	Primary Outcomes
	Lung Function
	Exercise Capacity

	HRQoL
	Secondary Outcomes
	Compliance With Tai Chi Training
	Adverse Events


	Statistical Analysis
	Results
	Lung Function
	Exercise Capacity
	HRQoL
	Compliance and Adverse Events

	Discussion
	Limitations and Implications for Future Work
	Conclusion
	Funding Resource
	Conflict of Interest
	References


