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Abstract

Purpose: The purpose of this study is to determine the effects of Chinese traditional exercise such as t'ai chi and
gigong (TCQ) on patients with chronic obstructive pulmonary disease (COPD).

Methods: All prospective, randomized, controlled clinical trials, published in English or Chinese and involving
the use of TCQ by patients with COPD, were searched in 10 electronic databases from their respective inceptions
to July 2012. The methodological quality of all studies was assessed using the Jadad score. The selection of
studies, data extraction, and quality assessment were performed independently by two raters.

Results: In the results, 10 trials met the inclusion criteria and were reviewed. The meta-analysis demonstrated
that compared with no exercise, TCQ had significant effects on 6-minute walk distance, forced expiratory
volume in 1 second (FEV1), predicted FEV1 percentage, and St. George’s Respiratory Questionnaire score. There
were no significant differences in all outcomes between TCQ and other exercise training except 6-minute walk
distance.

Conclusions: In conclusion, TCQ might be beneficial with respect to physical performance, lung function,
remission of dyspnea, and quality of life in patients with COPD; however, caution is needed to draw a firm
conclusion because of the low methodological quality of the included trials.

Introduction practiced widely in recent decades to promote mental and
physical health and to prevent chronic disease among indi-
CHRONIC OBSTRUCTIVE PULMONARY DIsEASE (COPD) is a  viduals of all ages.”” Recently, TCQ was recommended for
common respiratory disease that impacts the health and use in COPD rehabilitation, and some clinical trials were
quality of life of patients worldwide. According to a report of conducted to evaluate the effects of TCQ on patients with
the World Health Organization, 64 million people had COPD  COPD. Therefore, it was necessary and timely to perform a
throughout the world in 2004, and more than three million systematic review and meta-analysis to summarize and
people died of COPD in 2005." An 8.2% overall prevalence of  critically evaluate clinical trial evidence for the effectiveness
COPD in people >40 years of age was demonstrated by a of TCQ as complementary therapy for COPD.
cross-sectional survey in China between 2002 and 2004.> Pa-
tients with COPD frequently complain of dyspnea and exer- Methods
cise limitation and become trapped in a vicious cycle of

. e . . Database source
inactivity, initiated by breathlessness.>* Exercise training, the

important part of pulmonary rehabilitation, has been shown Databases searched from their respective inceptions to
to improve dyspnea and health status and decrease health  July 2012 included PubMed, EMBASE, Cumulative Index to
care use.’ Nursing and Literature Allied Health (CINAHL), Allied and

T’ai chi and gigong (TCQ) are both Chinese ancient forms Complementary Medicine Database (AMED), Physiotherapy
of exercise with similar components such as movement of the ~ Evidence Database (PEDro), REHABDATA, China National
extremities, meditation, and breathing control. TCQ has been = Knowledge Infrastructure (CNKI), Chinese Medical Database
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(CMD), Taiwan academic online, and the Cochrane Library.
The following search terms were used: Tai Chi or Taiji or Tai
Chi Chuan or Qigong or mind-body exercise and chronic
obstructive pulmonary disease or COPD. Two raters per-
formed the data searches (M.D. and K.L.).

Inclusion criteria

Trials were included if they (1) were randomized controlled
trials; (2) included patients with COPD without restrictions of
gender and age; (3) used Chinese traditional exercise such as
t’ai chi or gigong or t'ai chi combined with gigong as the main
intervention; (4) used nonexercise in control groups or other
physical exercise training in comparison groups; and (5)
published peer-reviewed articles or dissertations that used the
English or Chinese language. Trials were excluded if they (1)
used gigong that only involved breathing techniques and
meditation but no physical activity; and (2) included patients
with an acute exacerbation. Furthermore, observational stud-
ies, case series, and case reports were excluded.

Data extraction and analysis

All studies were reviewed and the data were extracted
independently by two raters (M.D. and K.L.), and dis-
agreements were resolved by seeking the opinion of the third
rater (W.Z.). For each eligible study, the following informa-
tion was extracted and recorded: (1) name of first author, (2)
year of publication, (3) intervention and control group in-
formation, (4) duration of intervention, (5) sample size, (6)
participants” demographic characteristics, (7) primary and all
other, outcome measures, and (8) results. The mean change
of outcome measures compared with a baseline was used to
assess the differences between the intervention groups and
the control or comparison groups. The pooled effect sizes
and 95% confidence intervals (Cls) were calculated using the
Cochrane Collaboration’s software (Review Manager [Rev-
Man] Version 5.1 for Windows, downloaded from http://
ims.cochrane.org/revman/download). Weighted mean dif-
ferences (WMDs) and the random effects analysis model
were used for continuous data. The y* test and the Higgins I*
test were used to assess heterogeneity.

Quality assessment

The methodological quality of all studies was assessed
using the Jadad score.® The Jadad score was calculated by
assessing three criteria: description of randomization,
blinding, and withdrawals; the score ranges from a mini-
mum of 0 to a maximum of 5 points. Taking into account that
patients cannot be blinded to the treatment, one point was
given for blinding if the outcome assessor was blinded. The
trial with a higher Jadad score had a higher methodological
quality. Two raters performed the quality assessment inde-
pendently (M.D. and K.L.). Disagreements were resolved by
seeking the opinion of the third rater (W.Z.).

Results
Search results

A total of 507 potentially relevant articles were identified
by the database searches. After 59 duplicates were removed,
a total of 404 reviews and irrelevant articles were excluded
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through reading the titles and abstracts. Finally, by screening
the full text, 10 trials (three published in English and seven
published in Chinese) from 14 articles met the inclusion
criteria and were reviewed (Fig. 1).

Trials characteristics

A total of 718 patients whose average age was more than
60 years participated in the 10 selected trials. The patients
were recruited from outpatients or health care centers. Most
of the trials used gigong as the experimental intervention;
furthermore, two trials™'® and one trial*' used #'ai chi and #ai
chi combined with gigong, respectively. All the included trials
except one'? described the details involving the duration, fre-
quencies, and session length of the interventions. Seven trials
measured the outcomes for 3 months,>'° while the other three
trials measured outcomes for 6 months'®!” (Zhao, D.X.
Rehabilitation of Modified Exercise Prescription for Elderly
Patients with Stable COPD [in Chinese] 2011). The frequencies
varied from one session per day and 2 days per week''"'® to
two sessions per day and 7 days per week.'® One trial made the
patients self-practice t'ai chi and gigong daily after the super-
vised sessions.'""'® Each session lasted from 20 to 60 minutes
across the different trials. The interventions of control or
comparison groups in all included trials were education,
breathing technique, and walking combined with or without
breathing technique. The patients of all trials received the
usual pharmacological treatment in addition to the experi-
mental intervention. The characteristics of the included trials
are listed in Table 1.

Methodological quality

The range of Jadad score of the trials included in this re-
view was from 1 to 4 (average score, 2.4). Seven trials were of
low methodological quality;”'*® (Zhao, D.X. Rehabilitation

507 records identified

Y
448 records after
duplicates removed

404 records excluded through

reading titles and abstracts

4

30 articles were excluded
because of

-Patients with acute
exacerbation (n=2)

*| -Not COPD patients (n=1)
-Not RCTs (n=17)

-Not T ai Chi and Qigong as
main intervention (n=8)

44 full text articles
assessed for eligibility

10 trials from 14 articles*

included after reading

the full text -Cannot extract the date
(n=2)
FIG. 1. Flowchart of articles selection process. *There were

seven articles that referred to the same trial (two, two, and three
articles for each trial, respectively). COPD, chronic obstructive
pulmonary disease; RCTs, randomized controlled trials.
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Physical performance
Six-minute walk test

T’ai chi and gigong versus nonexercise. Of the 10 trials,
seven!012131516/18 (Zhao, D.X. Rehabilitation of Modified
Exercise Prescription for Elderly Patients with Stable COPD
[in Chinese] 2011) (1 =399 patients) compared the distance of
the 6-minute walk test (6MWT) between TCQ intervention
and nonexercise. Two of seven trials'”'* could not be pooled
in the meta-analysis because they did not provide the correct
form of data. An attempt was made to contact the authors
via e-mail to obtain the applicable data but failed. However,
two trials reported that there was an improvement in 6-
minute walk distance (6MWD) after 3 months of t'ai chi or
qigong exercise compared with the nonexercise group (Table
2). Five of seven trials showed heterogeneity when they
were pooled in a meta-analysis (y>=26.89, I°=85%). The
6MWD effect size of one trial'” was obviously higher than the
other four trials; furthermore, the other four trials showed
homogeneity when this particular was removed. It was found
that the trial showing the greatest improvement in 6MWD
involved maintaining the exercise intensity of gigong within
target range by monitoring the participants’ heart rates;
however, the other four trials did not report using any method
to maintain the exercise intensity. Thus, a subgroup analysis
was undertaken according to the particular exercise intensity
in the intervention. Two subgroups—one named exercise in-
tensity uncontrolled and another one named exercise intensity
controlled—were established (Fig. 2). A pooled effect size of
four trials'>!®'® (Zhao, D.X. Rehabilitation of Modified Ex-
ercise Prescription for Elderly Patients with Stable COPD [in
Chinese] 2011) showed that TCQ intervention with uncon-
trolled exercise intensity could increase the length of 6MWD
compared to nonexercise (WMD, 25.19m; 95% CI, 12.02-
38.37m; p<0.001), and gigong intervention with controlled
exercise intensity showed a higher effect size in one trial'
(WMD, 110.40 m; 95% CI, 80.52-140.28 m; p <0.001).

sessions per week, time per session

TaBLE 1. CHARACTERISTICS OF THE TRIALS INCLUDED IN THIS REVIEW
Experimental intervention, duration,

Qigong, 3 months, 2 sessions per day, 7 days per week, 30 minutes per session Breathing technique
60 minutes per session

Qigong, 3 months, 1 session per day, 7 days per week, 45 minutes per session
Qigong, 6 months, 2 sessions per day, 7 days per week, 20 minutes per session Education

Qigong, 6 months, 2 sessions per day, 5 days per week, 45 minutes per session N

T’ai chi, 3 months, 1 session per day, 7 days per week, 30 minutes per session
Qigong, 3 months, 1 session per day, 7 days per week, 30 minutes per session

Qigong, 3 months, NR
T’ai chi, 3 months, 1 session per day, 5 days per week, 60 minutes per session

Qigong, 6 months, 1 session per day, 4 days per week, 45 minutes per session

T’ai chi and Qigong, 3 months, 1 session per day, 2 days per week,

Jadad
score
1
2
2
2
2
2
4
4
3
2

Patients
(total n), age,
(mean [SD]/range),
if reported

T’ai chi and qigong versus walking exercise. Three trials
(n=272 patients) estimated the effects of TCQ on 6MWD
compared with walking exercise. A subgroup analysis was
also undertaken because of the diversity of TCQ intervention
(Fig. 3). A pooled effect size from the data of two trials'”18
demonstrated that TCQ intervention could improve the
length of 6MWD compared to walking exercise when the

40, 71.76 (7.31)

60, 62 (5)
60, 70.16 (9.45)

Wang (2010) 63, 73.52 (1.22)
74, 53.53 (10.05)
206, 71.7 (8.2)
10, 65 (6)
80, 70.75 (1.05)
45, 65-82

80, 56-70
SD, standard deviation; N, no exercise training; NR, not reported.

First author,
year

Yao (2004)
Chen (2008)
Feng (2009)
Chen (2009)
Zhu (2010)
Chan (2010)
Yeh (2010)
Ng (2011)
Zhao (2011)
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TABLE 2. OutcoMES UNABLE TO BE POOLED IN META-ANALYSIS

Experimental ~ Control or comparison
First author, intervention, intervention, Favors
year Outcomes sample size sample size Effect size, 95% CI TCQ
Physical performance
Chen (2008) 6-minute walk test Qigong, 21 Education, 19 NA Yes
Yeh (2010) 6-minute walk test T’ai chi, 5 N, 5 NA Yes
Timed up and Go® NA Yes
Dyspnea
Yeh (2010) UCSD SOB Questionaire®  T’ai chi, 5 N, 5 NA Yes
CRQ: Dyspnea® NA Yes
Ng (2011) CRQ: Dyspnea® Qigong, 40  Walking and breathing 0.04 [-0.44, 0.52], p=0.87 Yes
technique, 40
Quality of life
Chan (2010) SGRQ: total score® TCQ, 70 Walking and breathing —4.30 [-9.54, 0.94], p=0.11 Yes
technique, 69
SGRQ: symptoms score” —2.40 [-8.65, 3.85], p=0.45 Yes
SGRQ: activity score® —-8.00 [-14.74, —1.26], p=0.02 Yes
SGRQ: impacts score” -2.80 [-8.73, 3.13], p=0.35 Yes
Yeh (2010) COPD Self-Efficacy score® Tai chi, 5 N, 5 NA Yes
CRQ: Fatigue® NA Yes
CRQ: Emotion® NA Yes
CRQ: Mastery® NA Yes
Ng (2011) SF-36 GHP Qigong, 40 Walking and breathing 5.40 [-2.68, 13.48], p=0.19 Yes
technique, 40
SF-36 MHP —3.00 [-10.81, 4.81], p=0.45 No
CRQ: Fatigueb 0.18 [-0.30, 0.66], p=0.46 Yes
CRQ: Emotion® 0.31 [-0.15, 0.77], p=0.19 Yes
CRQ: Masteryb 0.27 [-0.21, 0.75], p=0.27 Yes

“Lower score more favorable.
PHigher score more favorable.

CI, confidence interval; TCQ, t'ai chi and gigong; UCSD SOB, University of California, San Diego, shortness of breath; SGRQ, St. George’s
Respiratory Questionnaire; COPD, chronic obstructive pulmonary disease; CRQ, Chronic Respiratory Questionnaire; SF-36, 36-Item Short
Form Health Survey; GH, General Health; MH, Mental Health; NA, Not applicable; N, no exercise training.

exercise intensity was not controlled (WMD, 22.08 m; 95% CI,
4.84-39.32m; p=0.01). However, TCQ intervention with the
controlled exercise intensity did not show any improvement
of 6MWD compared with walking exercise in one trial'®
(WMD, —-16.70m; 95% CI, —43.58-10.18 m; p=0.22).

Timed up and go. One trial'® with a small sample size
(n=10 patients) evaluated the benefit on the timed up and

TCQ Control
SLUGY or Su £a =1
1.3.1 Exercise intensity uncontrolled
chan 2010 3283 6545 70 482 7564 67
chen 2009 4994 5273 AN 3497 61.83 29
feng 2009 27.34 4881 30 226 4358 30
zhao 2011 3433 511 23 177 5795 22
Subtotal (95% CI) 154 148
Heterogeneity: Tau®= 0.00; Chi*=0.73, df= 3 (P=0.87), F= 0%
Test for overall effect: Z= 3.75 (P = 0.0002)
1.3.2 Exercise intensity controlled
zhu 2010 1053 56.34 26 -51 4812 2
Subtotal (95% CI) 26 21
Heterogeneity. Not applicable
Test for overall effect Z=7.24 (P < 0.00001)
Total (5% CI) 180 169

Heterogeneity. Tau®= 1100.78; Chi*= 26.88, df= 4 (P < 0.0001); F= 85%
Test for overall effect: Z= 2.59 (P = 0.010)

Test for subgroup differences: Chi*= 26.16, df=1 (P < 0.00001), F= 96.2%

go test. Regrettably, this trial provided the data in the
form of median and range rather than mean and stan-
dard difference, so it was not possible to calculate the ef-
fect size of the data. According to the report of the trial, t'ai
chi intervention could shorten the length of timed up
and go compared with the nonexercise, but the differ-
ence between the two groups was not signiﬁcant
(p=0.44).

Mean Difference Mean Difference
velgnt IV, Random, 35% IV, Random, 95% CI [m]
20.9% 28.01 (4.28, 51.74) i
19.7%  14.97 [-14.20, 44.14] -T—
20.9% 25.08 [1.72, 48.44] ——
19.0% 32.56 [0.58, 64.54] ——
80.5%  25.19[12.02,38.37] &
19.5%  110.40 [80.52, 140.28] —
19.5% 110.40 [80.52, 140.28] -
100.0%  41.77 [10.16,73.39] -
100 -50 50 100
Favors conlrol  Favors TCQ

FIG. 2. Meta-analysis of 6-minute walking distance, t'ai chi and gigong (TCQ) versus nonexercise. CI, confidence interval;

SD, standard deviation.
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TCQ Walking Mean Difference Mean Difference
Study or Subaroup _Mean [m]_SD [m]_Total Mean [m]_SD[m] Total Weight IV, Random, 95% CI [m IV, Random, 95% CI [m]
1.4.1 Exercise intensity uncontrolled
chan 2010 3283 6545 70 5.4 79.6 69 34.2% 27.43[3.18,51.68)] . —
Ng 2011 27.25 5226 40 1065 59.43 40 33.9% 16.60[-7.93,41.13) -
Subtotal (95% Cl) 110 109  68.1% 22.08[4.84,30.32] ~l—
Heterogeneity: Tau®= 0.00; Chi*= 0.38, df= 1 (P = 0.54); F= 0%
Test for overall effect: Z= 2,51 (P = 0.01)
1.4.2 Exercise intensity controlled
zhu 2010 105.3 56.34 26 122 4221 27 319%  -16.70[-43.58,10.18) .
Subtotal (95% CI) 26 27 319% -16.70[-43.58, 10.18] —l——
Heterogeneity: Not applicable
Test for overall effect: Z=1.22 (P=0.22)
Total (95% CI) 136 136 100.0% 9.68 [-15.60, 34.97] "‘

Heterogeneity: Tau®= 333.85; Chi*=6.04, df=2 (P=0.05), F=67%
Test for overall effect: Z= 0.75 (P = 0.45)
Test for subgroup differences: Chi*= 5.66, df=1 (P =0.02), F=82.3%

25 0 25 50
Favors TCQ

-50
Favors Walking

FIG. 3. Meta-analysis of 6-minute walking distance, t'ai chi and gigong (TCQ) versus walking. CI, confidence interval; SD,

standard deviation.

Lung function

Forced expiratory volume in 1 second

T'ai chi and qigong versus nonexercise. Six trials'>'>161819

(Zhao, D.X. Rehabilitation of Modified Exercise Prescription
for Elderly Patients with Stable COPD [in Chinese] 2011)
(n=389 patients) estimated the effects of TCQ on the im-
provement in volume of FEV1 compared with nonexercise.
We also undertook a subgroup analysis because of the het-
erogeneity that proceeded from the difference of details of
intervention. A pooled effect size of five trials'''>'®'®
showed (Zhao, D.X. Rehabilitation of Modified Exercise
Prescription for Elderly Patients with Stable COPD [in Chi-
nese] 2011) that TCQ intervention without exercise intensity
controlled could increase the volume of FEV1 compared to
nonexercise intervention (WMD, 0.09 L; 95% CI, 0.01-0.17L;
p=0.02), and gigong intervention with exercise intensity
controlled had a higher effect size on improvement in vol-
ume of FEV1, but the difference was not significant (WMD,
0.27 liter; 95% CI, —0.05-0.59L; p=0.10)"" (Fig. 4).

Six trials®!315161? (Zhao, D.X. Rehabilitation of Modified
Exercise Prescription for Elderly Patients with Stable COPD
[in Chinese] 2011) (n=332 patients) estimated the effects of

TCQ on improvement of the FEV1 percentage predicted
compared to nonexercise. A pooled effect size of five tri-
als®!3161% (Zhao, D.X. Rehabilitation of Modified Exercise
Prescription for Elderly Patients with Stable COPD [in Chi-
nese] 2011) showed that TCQ intervention without exercise
intensity controlled had a better effect on the FEV1 per-
centage predicted compared with nonexercise (WMD, 2.82%
predicted; 95% CI, 0.29-5.34% predicted; p=0.03). In one
trial,'® gigong intervention with exercise intensity controlled
showed a higher effect size on improvement of FEV1 per-
centage predicted (WMD, 12.56% predicted; 95% CI, 5.25-
19.87% predicted; p <0.001) (Fig. 5).

T’ai chi and qigong versus walking exercise. Two trials''®
(n=192 patients) compared the effects on the improvement
of volume of FEV1 between TCQ and walking exercise. A
trial with uncontrolled exercise intensity and the other one
with exercise intensity controlled both showed that TCQ
improved the volume of FEV1 compared with walking ex-
ercise; however, the differences were not significant (exercise
intensity uncontrolled: WMD, 0.06 L; 95% CI, —0.07-0.19L;
p=0.36; exercise intensity controlled: WMD, 0.08 L; 95% CI,
-0.21-0.37L; p=0.59).

TCQ Control Mean Difference Mean Difference
Study or Subgrou Mean[l] SD[I] Total Mean[l] SD[I] Total Weight I, Random,95% Cl[l IV, Random, 95% CI[I
2.4.1 Exercise intensity uncontrolled
chan 2010 007 039 70 -0.04 037 67 371% 0.11 [-0.02,0.24) -
chen 2008 016 025 21 001 029 19 21.2% 0.15[-0.02,0.32) [rri—
chen 2008 004 032 3N 001 04 29 178% 0.03[-0.15,0.21) -
feng 2009 001 062 30 002 075 30 50% -0.01 [-0.36, 0.34) —_—
zhao 2011 005 037 23 -0.04 036 22 13.2% 0.09[-0.12,0.30) o
Subtotal (95% ClI) 175 167 94.2% 0.09 [0.01, 0.17] &
Heterogeneity; Tau®= 0.00; Chi*=1.29, df= 4 (P = 0.86), F= 0%
Test for overall effect: Z= 2.33 (P = 0.02)
2.4.2 Exercise intensity controlled
zhu 2010 026 072 26 -001 039 21 58% 0.27 [-0.05, 0.59) N ST
Subtotal (95% Cl) 26 21 58% 0.27 [-0.05, 0.59] e
Heterogeneily: Not applicable
Test for overall effect: Z=1.64 (P=0.10)
Total (95% Cl) 201 188 100.0% 0.10 [0.03, 0.18] L 4
Heterogeneity: Tau®= 0.00; Chi* = 2.36, df= 5 (P = 0.80); F= 0% s 3 o5 7
Test for overall effect: Z= 2.65 (P = 0.008) Fa\ruré control Favurs.TCQ

Test for subgroup differences: Chi*=1.06, df=1 (P=0.30), F=6.1%

FIG. 4. Meta-analysis of the volume of forced expiratory volume in 1 second, t'ai chi and gigong (TCQ) versus nonexercise.

ClI, confidence interval; SD, standard deviation.
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TCQ Control Mean Difference Mean Difference
Study or Subgroy Mean [%] SD[%] Total Mean[%] SD[%] Total Weight [V, Random, 95% CI[% IV, Random, 95% CI [3]
2.5.1 Exercise intensity uncontrolled
chen 2008 72 1419 21 -316 1675 19 9.4% 10.36 [0.69, 20.03] —_—t
chen 2008 024 963 31 047 861 29 201% -0.23[-5.10, 4.64) SEE
feng 2009 421 671 30 132 666 30 25.2% 2.88(-0.49,6.27) sl
Yao 2004 31 1529 40 1.6 1478 40 15.2% 1.50(-5.09, 8.09) S
zhao 2011 402 1048 23 -1.07 1033 22 16.5% 5.09(-0.99,11.17) =
Subtotal (95% CI) 145 140 86.5% 2.82[0.29,5.34] e
Heterogeneity: Tau®= 1.03; Chi*= 4.53,dl= 4 (P=0.34), F=12%
Test for overall effect: Z= 2.19 (P = 0.03)
2.5.2 Exercise intensity controlled
zhu 2010 1205 1414 26 -0.51 11.43 21 13.5% 12,56 [5.25,19.87] . S
Subtotal (95% Cl) 26 21 13.5% 12.56 [5.25, 19.87] e ol
Heterogeneity: Not applicable
Test for overall effect: Z= 3,37 (P = 0.0008)
Total (95% CI) 171 161 100.0% 4.4210.92,7.93] >
Heterogeneity: Tau®= 8,72; Chi*= 10.81, df= 5 (P = 0.06); F= 54% e o 5 o 20
Test for overall effect: Z= 2.47 (P = 0.01)
Test for subgroup differences: Chi*=6.10, df=1 (P=0.01), F=83.6% NG conselt Emorsiica
FIG. 5. Meta-analysis of forced expiratory volume in 1 second percent predicted, t'ai chi and gigong (TCQ) versus non-

exercise. CI, confidence interval; SD, standard deviation.

Dyspnea

T’ai chi and gigong versus nonexercise. Two trials”'® (1=217
patients) evaluated the improvement of dyspnea using the
Borg Scale; the pooled effect size showed that TCQ inter-
vention had a positive effect on remission of dyspnea
compared with nonexercise (WMD, —0.82; 95% CI, —-1.32
to —0.29; p=0.002). A trial'® (=10 patients) evaluated the
improvement of dyspnea using the dysprnea section of the
Chronic Respiratory Questionnaire (CRQ); it reported that
the TCQ intervention showed an improvement in symptoms
of dyspnea compared with nonexercise, but the difference
was not significant. Moreover, an improvement in symptoms
of dyspnea after the TCQ intervention was also reported in
this trial using the Shortness of Breath Questionnaire (Uni-
versity of California, San Diego), but the difference was not
significant with this questionnaire either (Table 2).

T’ai chi and gqigong versus walking exercise. One trial'®
(n=139) reported that the TCQ intervention showed a
greater improvement in symptoms of dyspnea compared
with walking using the Borg Scale, but the difference was not
significant (WMD, —0.44; 95% CI, —0.91 to —0.03; p=0.07).
The improvement of dyspnea after the TCQ intervention was
reported in another trial using the dyspnea section of CRQ,
but the difference was not significant (Table 2).

Quality of life

T'ai chi and qigong versus nonexercise. Three trials'''*2°

(n=260patients)estimated theeffects of TCQ versus nonexercise
using the St. George’s Respiratory Questionnaire (SGRQ). The
pooled effect size showed that TCQhad alower SGRQscore than
nonexercise (SGRQ total: WMD, —4.67;95% CI, —8.21to —1.14;
p=0.009; SGRQ symptoms: WMD, —5.16; 95% CI, —10.15 to —
0.18; p=0.008; SGRQ activity: WMD, —5.09; 95% CI, —10.46—
0.29; p=0.01; SGRQ impacts: WMD, —4.19;95% CI, —9.74-1.37;
p=0.05). Theresults of the COPD Self-Efficacy score and CRQin
one trial'’ favored #'ai chi, but the data were not applicable and
the differences were not significant (Table 2).

T’ai chi and gqigong versus walking exercise. One trial'!
(n=139 patients) compared the differences in the effects on

SGRQ score of both TCQ and walking exercise. It was shown
that TCQ could reduce the scores in each component of the
SGRQ to a greater degree than walking exercise, but, apart
from the activity score, the differences were not significant.
Another trial'” (n=80 patients) estimated the effects of gigong
on CRQ compared with walking exercise. Differences in
scores for each component of the questionnaire favored gi-
gong, but the differences were not significant. Furthermore,
the 36-Item Short Form Health Survey (SF-36) was used to
evaluate the effect on QoL in this trial; the SF-36 score for
general health favored gigong. In contrast, the SF-36 score for
mental health favored walking exercise, but the differences
were not significant (Table 2).

Discussion

In recent decades, 6MWT has been used as a simple, re-
liable, and valid assessment for exercise tolerance in
COPD.*"* Some researchers have demonstrated that
6MWD is a better predictor of physical activity and mortality
in patients with COPD than other methods of assess-
ment.*?**> Many researchers have reported that TCQ might
be beneficial for improving exercise tolerance in both healthy
people and those with chronic diseases.**** According to the
results of the present review, TCQ appears to demonstrate a
greater improvement in physical activity such as exercise
tolerance than intervention without exercise training. How-
ever, it cannot be confirmed that TCQ are the better com-
plementary treatments for physical activity in COPD
rehabilitation than other exercise training forms. A recent
meta-analysis result also demonstrated that t'ai chi was not
more beneficial for improving aerobic capacity in healthy or
sick people than other physical exercises.”® Therefore, it is
necessary to conduct trials with larger sample sizes and
higher methodological quality to detect any advantages that
TCQ might demonstrate for improvement in physical ca-
pacity compared with other exercise trainings in patients
with COPD.

In this review, the pooled effect sizes showed that TCQ
might be more beneficial for improving lung function in
people with COPD than nonexercise. However, one re-
searcher pointed out that the only successful intervention
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conclusively shown to attenuate the loss of lung function
over time is smoking cessation.®? In addition, one meta-
analysis of the effect of exercise training on lung function in
patients with COPD demonstrated that the pooled effect of
resistance training on FEV1 was neither clinically nor sta-
tistically signiﬁcant.33 Furthermore, the follow-up durations
of the trials in our review range from 3 to 6 months; the
loss of lung function due to pathophysiological process of
COPD might not be demonstrable in this short follow-up
duration. Therefore, it remains unclear whether improve-
ments gained in lung function due to TCQ can be maintained
in the longer term. Further examination of the pulmonary
functions in COPD patients over longer periods of time is
recommended.

Dyspnea is the main symptom in COPD, and this results
in inactivity and loss of QoL.** Exercise training intervention
may reduce the sensitivity to dyspnea.”® In the present re-
view, a pooled effect from two trials shows that TCQ was
more beneficial in reducing dyspnea in patients with COPD
than nonexercise; however, there was no reduction in
symptoms of dyspnea when TCQ was compared with non-
exercise in another two trials. In another trial, it could not be
confirmed whether or not TCQ was more effective at im-
proving symptoms of dyspnea than other exercise training.
Thus, firmer evidence needs to be provided through further
clinical trials.

Some research demonstrated that TCQ might improve the
QoL of the people with other chronic diseases such as heart
failure, post-stroke, and cancer.2*® In this review, TCQ may
show a greater improvement in QoL in patients with COPD
than nonexercise, based on the pooled result. However, it is
unclear whether TCQ is more beneficial than other exercise
trainings in improving QoL for COPD.

Some researches considered that the exercise intensity of
TCQ is low to moderate through the estimation of the heart
rate and energy expenditure of TCQ training.39_42 However,
one review indicated that repeated high-intensity exercise
stimulus might be beneficial for the patients with COPD due
to the improvement of the cardiovascular function and the
oxidative capacity of the skeletal muscle.*> Therefore, al-
though TCQ might be suitable for the COPD patients who
have low exercise capacity, it might not provide an optimal
effect because of the insufficient exercise intensity. Therefore,
we consider that if practitioners could try to enhance the
exercise intensity of TCQ by using some means, the effects of
TCQ on exercise capacity in patients with COPD might be
more marked. In the present review, the researchers of one
trial mentioned that they tried to keep the exercise intensity
within target range by monitoring heart rate and the increase
in movement of extremities; and improvement in 6MWD
and FEV1 (percent predicted) in this trial were higher
than other trials. The results of this trial might support our
consideration; however, a firm conclusion could not be
drawn because of the caution of bias due to the low meth-
odological quality in this trial. Rigorous trials with larger
samples should be conducted to determine the effectiveness
of TCQ with controlled exercise intensity for COPD in the
future.

There were several limitations to this systematic review.
First, the low methodological quality of the included studies
might affect the strength of the evidence. Especially, the
poor-quality trials consistently reported positive results for
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all outcomes. Secondly, conference articles and unpublished
trials were not searched, so publication bias is of concern.
Thirdly, TCQ is popular in Japan and Korea, and some rel-
evant studies may be published in Japanese or Korean lit-
erature. However, databases in Japan or Korea were not
searched. Finally, most patients in the included trials are
Chinese; they might like to participate in TCQ training be-
cause of the acceptance of traditional Chinese culture. It is
possible that the willingness to participate in TCQ training is
impacted by differences in national and ethnic cultures and
customs.

Conclusions

TCQ might be beneficial with respect to physical perfor-
mance, lung function, remission of dyspnea, and quality of
life in patients with COPD; however, caution is needed about
drawing a firm conclusion because of the low methodologi-
cal quality of the included trials. More rigorous randomized
controlled trials with larger sample sizes and longer treat-
ment periods will be required in the future. Overall, TCQ are
effective in COPD.
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