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Abstract
Background: Qigong and Tai Chi are the two most popular traditional Chinese exercises, known
as mind-body movement therapies. Previous studies suggest that Qigong and Tai Chi may be
beneficial in reducing depressive symptoms. This was the first study to systematically review
and compare the effects of Qigong and Tai Chi on depressive symptoms.
Methods: A systematic search of six electronic databases was undertaken through to February
2014, for randomized controlled trials (RCTs) which reported depressive symptoms measured by
a depressive symptom rating scale. The standardized mean difference in depressive symptoms
score between Qigong or Tai Chi and a control group (at the end of follow-up) was extracted as
a primary outcome. The secondary outcome was the standardized mean gain in symptom score
(SMG) relative to the baseline from individual arms of the RCTs for various forms of care including
Qigong, Tai Chi, usual care, other exercise, education and miscellaneous interventions.
Results: Thirty studies with a total of 2328 participants (823 males and 1505 females) were
included. A significant effect was found for the Qigong interventions (Cohen’s d −0.48 95% CI
−0.48 to −0.12; SMG −0.52, 95% CI −0.79 to −0.26). There was no significant effect seen for
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Tai Chi for the primary endpoint. No mean change in symptom scores were seen for Tai Chi, usual
care, other exercises, education and the ‘miscellaneous’ group in pre-post assessment in single
arms. The Qigong results were found to be robust in sensitivity analyses.
Conclusions: Qigong appears to be beneficial for reducing depressive symptom severity. However,
given the low quality of the included studies and the documented evidence of publication bias,
these results should be viewed cautiously.
© 2015 Elsevier Ltd. All rights reserved.

Contents

1. Introduction..............................................................................................................517
2. Methods .................................................................................................................. 518

2.1. Data sources and eligibility criteria................................................................................518
2.2. Data extraction and quality assessment ........................................................................... 518
2.3. Outcome measure and statistical analyses.........................................................................518

3. Results ................................................................................................................... 529
3.1. Search results ..................................................................................................... 529
3.2. Characteristics of included studies ................................................................................ 529
3.3. Participants ....................................................................................................... 529
3.4. Quality of the studies..............................................................................................529
3.5. Quantitative synthesis .............................................................................................529

3.5.1. Primary outcome..........................................................................................529
3.5.2. Secondary outcome.......................................................................................529

3.6. Sensitivity analyses................................................................................................529
4. Discussion ................................................................................................................ 529

Conflict of interest statement ............................................................................................ 532
Acknowledgements ....................................................................................................... 532
Appendix A. Supplementary data.......................................................................................532
References ............................................................................................................... 533

1. Introduction

Depression is a serious medical condition, with an esti-
mated 350 million people of all ages affected worldwide.1

Depression is associated with a range of physical illnesses,
including stroke, diabetes, cancer, arthritis, osteoporosis,
and obesity,2—4 and the onset of depression incrementally
worsens the latter health problems.5—7 Interventions to
tackle this problem are therefore important and previous
studies have indicated an important role for physical activity
in the management of depression.8

Specialized physical activity interventions such as Qigong
and Tai Chi have been shown to be effective in reducing
depressive symptoms in previous studies.9—13 Qigong and Tai
Chi are the two most popular traditional Chinese exercises,
known as mind and body movement therapies. Qigong is a
traditional Chinese medical exercise and Tai Chi is a type of
Chinese martial art. Qigong came into being earlier than Tai
Chi, and has been recognized as a ‘medical’ exercise in the
Traditional Chinese Medicine field for thousands of years.14

There are many styles of Qigong, such as Daoyin Qigong,
WuQinXi (Five Animals Qigong) and BaDuanJin (Eight-section
Brocades Qigong). In contrast, Tai Chi was created by Mr.
Chen Wang Ting (a retired General from army) as martial
arts more than 300 years ago (in 1600s), named Chen style
Taijiquan.15 Apparently, Qigong is a health/medial exer-
cise, consisting of movements with health functions and
with mind activity playing a predominant role in training.

Therefore, Qigong focuses more on ‘inside’ energy flow than
Tai Chi. Qigong can be practiced as a ‘static’ (sitting, lying or
standing) or ‘dynamic’ (moving) style, and is generally easier
to master than Tai Chi. Tai Chi can be practiced as standing
and mainly moving style (not sitting or lying) and was ini-
tially a martial art, consisting of movements with fighting
functions and therefore it focuses on ‘outside’ defending
and attacking intention while practicing. However, in line
with cultural development, it has now evolved into many
different gentle styles, such as ‘Yang style’, ‘Sun style’,
‘Wu style’, ‘24 forms’, ‘48 forms’ and ‘42 forms’, and its
function/intention has also changed accordingly. Therefore,
people, especially the aging group, nowadays practice it for
health at a slow pace.

Although some reviews on the effects of Qigong and Tai
Chi have also been conducted,9—13 they were not conclusive
because they were either not quantitative reviews or had
several limitations. For example, there has just been only
one previous meta-analysis on Qigong in relation to depres-
sive symptoms that examined 10 randomized controlled
trials (RCTs) with quantitative data but pooled only subsets
of 2, 3 or 4 RCTs (by type of control group)9 and the results
were only suggestive of a beneficial effect. When it comes to
Tai Chi, one meta-analysis12 combined both RCTs and obser-
vational studies while another meta-analysis combined just
four RCTs and 253 participants13 with both suggesting a sig-
nificant effect of Tai Chi on depression scores. However,
this was inconclusive given the small numbers. A subsequent
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meta-analysis that combined Tai Chi and Qigong RCTs found
no effect on depression scores, though this was primarily a
study in cancer patients.10 The latter body of evidence has
also been backed up by a comprehensive review on the topic
of meditative movements which suggests that the current
data is inconclusive with regard to depressive symptoms.11

Finally, none of the reviews assessed and compared the dif-
ference between Qigong and Tai Chi in terms of the effect
on depressive symptoms.

This study was therefore undertaken to (1) perform a
more rigorous review and analysis of the effect of Qigong
and Tai Chi on depressive symptoms based only on RCT data
and (2) to compare the effect of Qigong and Tai Chi with
the changes seen in control groups that include usual care,
other exercises and education.

2. Methods

2.1. Data sources and eligibility criteria

A systematic search of the literature was conducted in
PubMed, Cochrane (CENTRAL), Embase, CINAHL, AMED,
and PsycINFO for all citations that referred to either
Qigong or Tai Chi and depressive symptoms until February,
2014. The specific keywords included were depression,
depressions, depressive symptoms, depressive symptom,
emotional depression, Qigong, Qi Gong, Ch’i Kung, breathing
exercises, respiratory muscle training, Tai Chi, Tai Ji, Tai-ji,
Tai Ji Quan, Taiji, Taijiquan, or Tai Chi Chuan. Controlled
vocabulary terms (e.g. MeSH terms) were also used for each
of databases.

The inclusion of studies was restricted to random-
ized controlled trials reporting prospective use of Qigong
(defined as any exercise method that included Qigong train-
ing, external Qigong therapy and breathing training) or Tai
Chi (defined as any exercise method that included Tai Chi
training) interventions. Additionally, there were no restric-
tions on mean age (mean age greater than or equal to 60
years) or co-morbidities (defined as any additional medical
condition other than depression). Finally, all studies were
restricted to those that (a) had baseline assessment on a
depression symptom scale (irrespective of whether they had
been diagnosed with depression or not); (b) had clearly
reported pre-intervention and post-intervention results in
an extractable format; and (c) were written in English lan-
guage.

2.2. Data extraction and quality assessment

Data was extracted for each study and is summarized
in the data extraction table (see Tables 1 and 2). The
data abstracted included the characteristics of each study,
including pre-intervention and post-intervention depression
symptom scores allocated to Qigong, Tai Chi or any of the
control groups; associated conditions; intervention style,
duration and frequency; and subject demographic data,
including age range, gender, and sample size during the
study. The control groups were categorized into usual care,
other exercise, education, and a ‘miscellaneous’ group.
The latter consisted of weekly telephone support, news-
paper reading group, mahjong leisure activity, handicraft

leisure control activity, non-exercise control, attention con-
trol intervention (including the wellness education and
stretching program), basic rehabilitation activities (includ-
ing self-care training, remedial activities, and educational
programs), and control group without details.

Two outcomes were of interest: the standardized mean
difference (d) in depression scores at the end of follow-up
and the standardized mean gain (SMG) in depression scores
from baseline to end of follow-up. The latter was necessary
given that all control groups are different across RCTs, and
therefore this secondary outcome (pre-post single arm anal-
ysis) is required to demonstrate that all control arms have
similar null effects. While d represents a two arm compari-
son of scores at the end of follow-up, the SMG outcome was
pooled across single arms of the RCT’s. The quality of each
study was assessed using a specifically created methodologi-
cal quality checklist for each outcome (separate assessment
for two group comparisons and pre-post comparisons as
sources of systematic error are different by outcome) modi-
fied from several sources including the GRADE guidelines and
Cochrane Collaboration’s tool for assessing risk of bias.16,17

For each study, the questions assessed several domains such
as study design, selection, information, confounding, and
analytical biases (see Tables 3 and 4). The maximum scores
were 19 for the standardized mean difference outcome and
13 for the standardized mean gain outcome. It should be
emphasized that these are not validated quality assess-
ment instruments because these items are usually based
on the consensus among experts, implicitly based on both
empirical evidence and personal opinion,18 differ based on
outcomes and study topic and therefore will vary across
individual meta-analyses.19 Therefore, while items are well
recognized, scales necessarily will vary and validation, while
possible, is not as important as it would be for say scales
that assess fixed constructs such as depression or quality
of life.19

Quality items were weighted equally given the paucity of
meta-epidemiological studies informing us otherwise. The
only exceptions were randomization and allocation con-
cealment that were rated higher empirically. For all other
safe-guards one point was assigned if it was present and
zero otherwise. The quality score (Qi) was then calculated
by summing the points awarded for each question and divid-
ing this by the maximum within each meta-analysis, thereby
rescaling between zero and one.

2.3. Outcome measure and statistical analyses

The primary outcome was the standardized mean difference
in symptom scores at the end of follow-up pooled sepa-
rately for Qigong and Tai Chi studies. The secondary outcome
was the standardized mean gain in symptom score (SMG)
between pre-intervention and post-intervention pooled sep-
arately for individual arms which included Qigong, Tai
Chi and each of the other control interventions includ-
ing usual care. The standardized mean gain (SMG) was
given by:

SMG = X̄T2 − X̄T1

sp

,

Downloaded from ClinicalKey.com at GOT-CILEA-Hospital Piacenza Civil January 13, 2017.
For personal use only. No other uses without permission. Copyright ©2017. Elsevier Inc. All rights reserved.



A
system

atic
review

and
m

eta-analysis
of

the
effects

of
Q

igong
and

TaiChifor
depressive

sym
ptom

s
519

Table 1 Characteristics of included Qigong studies.

Reference Groups Population (study
sample)

Duration Depression
Scale

Baseline Follow-up

N (QG/CG) Mean (SD) N (QG/CG) Mean (SD)

Burini et al.
(2006)27

QG: 3 sessions/week; 50 min/session
CG: aerobic training, 3 sessions/week;
50 min/session

Parkinson’s disease; age
(mean + SD): 65.2 ± 6.5
years; gender (m/f):
9/17

7 weeks BDI 13/13 Median (IRQ):
QG = 15 (0—29);
CG = 10 (0—29)

11/11 Median
(IRQ):QG = 11
(6—35); CG = 11
(1—27)

Chan et al.
(2013)28

QG: self-healing Qigong; 60 min per
session; two sessions per week
CG: usual care control

Fist year nursing and
midwifery students; age
(range): 18—28 years;
gender (m/f): 7/27

10
weeks

DASS 21 18/16 Median (IQR):
QG = 10 (2—26)
CG = 8 (2—22)

18/16 Median (IQR):
QG = 4 (0—14)
CG = 2 (0—20)

Chan et al.
(2013)29

QG: Wu Xing Ping Xing Gong; group
training: 120 min per group session,
two group sessions per week and at
least 30 min per day for 5 weeks,
followed by 12 weeks of home-based
training
CG: waiting-list control

With chronic fatigue
syndrome-like illness;
age (mean + SD):
42.5 ± 6.6 years; gender
(m/f): 32/105

17
weeks

HADS 72/65 QG = 9.1 (2.0)
CG = 9.4 (2.2)

72/65 QG = 7.7 (3.2)
CG = 9.8 (4.1)

Chen et al.
(2008)30

QG: external Qigong therapy by healer
1; 4—7 min per session; five to six
sessions in 3 weeks
CG1: external Qigong therapy by
healer 2; 5—10 min per session; five to
six sessions in 3 weeks
CG2: shame Qigong therapy; five to six
sessions in 3 weeks

With knee osteoarthritis;
age (mean + SD):
61.9 ± 8.63 years;
gender (m/f): 30/76

3 weeks CES-D10 QG/CG1/CG2:
45/12/49

QG = 35.6 (4.3)
CG1 = 39.4 (6.6)
CG2 = 32.8 (9.0)

QG/CG1/CG2:
45/12/49

QG = 34.2 (3.1)
CG1 = 36.7 (5.6)
CG2 = 34.4 (4.7)

Chen et al.
(2013)31

QG: Guo Lin New Qigong; Group
intervention: 40 min per group
session, 5 group sessions per week;
DVD with a recording of the qigong
program also provided and encouraged
to do home-based training when
participants did attend group session.
CG: waiting-list standard care control

Women undergoing
radiotherapy for breast
cancer; age (mean + SD):
45.0 ± 8.0 years; gender
(f): 96

5—6
weeks

CES-D20 49/47 QG = 13.1 (8.9)
CG = 12.2 (9.2)

49/47 QG = 12.3 (8.2)
CG = 11.6 (8.1)

Cheung
et al.
(2005)32

QG: Guolin Qigong, 2h/session/week
during first 4 weeks, and 2h
session/month during 12 weeks follow
up
CG: conventional exercise (stretching,
walking and stepping),
2 h/session/week during first 4 weeks,
and 2 h session/month during 12
weeks follow up.

Hypertension; age
(mean + SD):
54.2 ± 8.5 years; gender
(m/f): 37/51

16
weeks

BDI 47/44 NR 47/41 Mean change (se):
QG = −1.9 (±0.8)
CG = (se) = −2.2
(±1.0)
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Table 1 (Continued)

Reference Groups Population (study
sample)

Duration Depression
Scale

Baseline Follow-up

N (QG/CG) Mean (SD) N (QG/CG) Mean (SD)

Chow et al.
(2012)33

QG: Chan mi Qigong; 90 min per
session/week in the first 8 weeks
followed by 4 weeks home-based
practice
CG: waislist control (usual care)

Healthy middle-aged
adults; age (mean + SD):
44.2 ± 11.03 years;
gender (m/f): 23/45

12
weeks

DASS 21 34/34 QG = 6.29
(5.33)
CG = 6.97 (5.93)

34/31 QG = 2.47 (3.38)
CG = 6.65 (6.40)

Chung et al.
(2010)34

QG: home based breathing training,
10 min/time, 3 times daily
CG: weekly telephone support control
group, 5 min per session/week

With coronary heart
disease; age (mean + SD):
71.59 ± 11.1 years;
gender (m/f): 43/19

4 weeks BDI 33/39 QG = 16.61
(7.35)
CG = 19.44
(8.14)

28/34 QG = 9.21 (6.04)
CG = 21.03 (10.81)

Fang et al.
(2008)35

QG: Eight-section Brocade Qigong:
home-based; 1 h/time/day; 7
days/week.
CG: details, unknown

With type 2 diabetics;
age (mean + SD):
58.8 ± 8.11 years;
gender (m/f): 18/27

2
months

Symptom
Checklist
90

25/20 NR
NR

25/20 QG = 0.4 (0.47)
CG: 0.7 (0.53)

Kim et al.
(2005)36

QG: relaxation breathing exercise,
30 min daily/session, 7 days/week
CG: usual care control

With allogenic
hemopoietic stem cell
transplantation; Age
(mean + SD); 33.6 ± 7.4
years; gender (m/f):
17/18

6 weeks BDI 18/17 QG = 19.2 (1.9)
CG = 18.4 (3.5)

18/17 QG = 8.4 (4.4)
CG: 21.6 (7.2)

Smelson
et al.
(2013)37

QG: external Qigong therapy by
healer; 15 min per session; two to
three sessions per week
CG: Sham Qigong therapy by healer;
15 min per session; two to three
sessions per week

Recently abstinent
cocaine-dependent
individuals; age
(mean + SD): 38.2 ± 10.8
years; gender (m/f):
97/4

2 weeks BDI 45/41 QG = 13.6 (7.0)
CG = 11.9 (8.3)

45/41 QG = 3.7 (4.9)
CG = 5.1 (5.6)

Stenlund
et al.
(2009)38

QG: 1 h/session, biweekly.
CG: usual care control

With diagnosis of
burnout and exhaustion
syndrome; age
(mean + SD); 40.4 ± 9.1
years; gender (m/f):
14/68

12
weeks

HADS 41/41 Median (IQR):
QG = 11 (8—12)
CG = 10 (7—12)

33/35 Median (IQR):
QG = 7 (5—12)
CG = 8 (5—11)
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Thomas
et al.
(2012)39

QG: breathing training; consisted of
three sessions, an initial 60 min small
group session followed by two
individual sessions of 30—45 min; and
encouraged to practice these
exercises for at least 10 min each day.
Explanation of normal breathing and
possible effects of abnormal
‘‘dysfunctional breathing’’ such as
over-breathing, mouth breathing and
upper chest breathing was provided.
CG: asthma education control;
consisted of three sessions, an initial
60 min small group session followed by
two individual sessions of 30—45 min

With asthma; median
(interquartile range):
46.0 (33.0—57.3
(intervention group);
46.0 (35.0—57.0)
(control group); gender
(m/f): 71/112

24
weeks

HADS 94/89 NR 63/66 Mean change (95%
confidence
interval):
QG = −0.31 (−0.72
to 0.10)
CG = 0.44 (−0.08
to 0.94)

Tsang et al.
(2003)40

QG: Eight-section Brocades Qigong, at
least 30 min daily home training plus 2
group sessions/week
CG: basic rehabilitation activities
including self-care training, remedial
activities, and educational programs,
etc

Elderly with chronic
physical illnesses; age
(mean + SD): 74.6 ± 8.97
years; gender (m/f):
26/24

12
weeks

GDS 26/24 QG = 7.39
(3.91)
CG = 6.05 (3.40)

26/24 QG = 6.13 (4.14)
CG = 5.16 (4.14)

Tsang et al.
(2006)41

QG: Eight-section Brocades Qigong;
30—45 min per session, 3 sessions per
week plus 15 min daily home-based
practice
CG: newspaper reading group;
30—45 min per session, 3 sessions per
week

With depression or
obvious features of
depression; aged 65 or
above; gender (m/f):
16/56

16
weeks

GDS NR QG = 5.17
(2.75)
CG = 6.50 (1.42)

34/48 QG = 3.19 (2.12)
CG = 6.15 (1.46)
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Table 1 (Continued)

Reference Groups Population (study
sample)

Duration Depression
Scale

Baseline Follow-up

N (QG/CG) Mean (SD) N (QG/CG) Mean (SD)

Tsang et al.
(2012)42

QG: Eight-section brocades; group
training: 45 min per group session, 3
group sessions per week
CG: newspaper reading and discussion
comparison group; group intervention:
45 min per group session, 3 group
sessions per week

Diagnostic depression;
age (mean + SD):
80.2 ± 5.1 years; gender
(m/f): 12/26

12
weeks

HRSD 21/17 QG = 7.8 (6.6)
CG = 8.9 (6.3)

21/17 QG = 3.8 (3.6)
CG = 6.8 (3.5)

Tsang et al.
(2013)43

QG: Yan Chai Yi Jin Ten-Section
Brocades (Eight-section brocades + Yi
Jin Jing); 60 min per session; two
sessions per week
CG: newspaper reading program;
60 min per session; two sessions per
week

Frail elders; age
(mean + SD): 84.1 ± 6.0
years; gender (m/f):
29/87

12
weeks

GDS 61/55 QG = 4.1 (3.1)
CG = 4.4 (3.3)

61/55 QG = 4.3 (3.3)
CG = 4.8 (3.5)

Yang et al.
(2005)44

QG: Qi-therapy (external Qigong);
20 min/session, biweekly
CG: usual care control

With chronic pain; age
(mean + SD):
72.59 ± 6.45 years;
gender (m/f): 8/32

4 weeks Korean
version of
the Profile
of Mood
States

20/23 QG = 11.26 ± 6.07
CG = 10.10 ± 5.62

19/21 QG = 1.16 ± 1.74
CG = 7.86 ± 5.08

QG = Qigong group; CG = control group; NR = no report; IQR = interquartile range.
BDI = Beck Depression Inventory; GDS = Geriatric Depression Score; HADS = Hospital Anxiety and Depression Scale; DASS 21 = Depression Anxiety and Stress Scale 21; CES-D10 = Center for
Epidemiological Study Depression Scale 10; HRSD = Hamilton Rating Scale of Depression.
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Table 2 Characteristics of included Tai Chi studies.

Reference Groups Population (study sample) Duration Depression
Scale

Pre-treatment Post-treatment

N (TG/CG) Mean (SD) N (TG/CG) Mean (SD)

Cheng et al.
(2012)45

TG: a seated 12-form Yang
style Tai Chi; 60 min/session; 3
sessions/week
CG1: Mahjong leisure activity;
60 min/session; 3
sessions/week
CG2: handicraft leisure control
activity; 60 min/session; 3
sessions/week

With at least moderate
depressive symptoms; age
(mean + SD): 81.8 ± 6.3 years;
gender (m/f): 12/24

12 weeks GDS TG/CG1/CG2:12/12/12TG = 9.25 (2.14)
CG1 = 8.42
(2.50)
CG2 = 9.08
(2.11)

TG/CG1/CG2:12/12/12TG = 7.75 (2.83)
CG1 = 5.17
(4.57)
CG2 = 9.17
(2.76)

Cheon et al.
(2013)46

TG: Sun style Tai
Chi-for-arthritis program;
50—65 min per session, three
sessions per week
CG1: combined exercise
program including folk
dancing, stepping and
elastic-bank exercises
CG2: usual care control group
(no intervention)

With mild-to-moderate
Parkinson’s Disease; age
(mean + SD): 64.3 ± 7.2 years;
gender (f): 23

8 weeks BDI TG/CG1/CG2:
9/7/7

TG = 23.4 (10.2)
CG1 = 27.6
(12.3)
CG2 = 23.2
(18.1)

TG/CG1/CG2:
9/7/7

TG = 20.3 (6.3)
CG1 = 26.1
(11.2)
CG2 = 29.3
(12.7)

Chou et al.
(2004)47

TG: Yang style Tai Chi;
45 min/session, 3 sessions per
week
CG: waiting list usual care
control

With major depression or
dysthymia; age (mean + SD):
72.6 ± 4.2 years; gender (m/f):
7/7

12 weeks CES-D 20 7/7 TG = 32.0 (9.9)
CG = 32.7 (8.7)

7/7 TG = 15.3 (9.8)
CG = 39.1 (9.7)

Frye et al.
(2007)48

TG: Yang style Tai Chi;
60 min/session, 3
sessions/week
CG1: low impact exercise
intervention (traditional
Western exercise);
60 min/session, 3
sessions/week
CG2: non-exercise control

Sedentary older people; age
(mean + SD): 69.2 ± 9.26 years;
gender (m/f): 30/54

12 weeks CES-D 20 TG/CG1/CG2:
31/30/23

TG = 11.1 (7.98)
CG1 = 10.1
(5.70)
CG2 = 9.1 (6.83)

TG/CG1/CG2:
23/28/21

TG = 9.6 (8.87)
CG = 8.7 (8.80)
CG = 10.6 (8.82)

Lam et al.
(2010)49

TG: 24 forms simplified Tai Chi;
at least 30 min daily; at least 3
sessions/week
CG: stretching and toning
exercise; at least 30 min daily;
at least 3 sessions/week

With either a Clinical Dementia
Rating (CDR 0.5) or
amnestic-MCI; age (mean + SD):
77.8 ± 6.5 years; gender (m/f):
92/297

20 weeks CDS 171/218 TG = 0.9 (1.8)
CG = 0.8 (1.8)

135/194 TG = 0.7 (0.9)
CG = 0.6 (0.9)
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Table 2 (Continued)

Reference Groups Population (study sample) Duration Depression
Scale

Pre-treatment Post-treatment

N (TG/CG) Mean (SD) N (TG/CG) Mean (SD)

Lavretsky
et al.
(2011)50

TG: Tai Chi Chih; 2 h/week
CG: health education control;
2 h/week

With major depression; age
(mean + SD): 70.6 ± 7.2 years;
gender (m/f): 28/45

10 weeks HDRS 36/37 TG = 17.8 (2.0)
CG = 17.0 (1.6)

33/35 TG = 5.1 (3.5)
CG = 6.7 (4.4)

Taylor-Piliae
et al.
(2014)51

TG: Yang style Tai Chi
24-posture short-form; 60-mi
sessions, three sessions per
week
CG1: sliver sneakers (a fitness
group program with different
types of exercise, e.g.
aerobics, strength and range of
movement, water aerobics,
yoga); 60-min sessions, three
sessions per week
CG2: control group: received
written materials and
resources for participating in
community-based physical
activity, plus weekly phone call
to inquire of their health status
to provide individual attention

Old stroke survivors; age
(mean + SD): 69.9 ± 10.0 years;
gender (m/f): 77/68

12 weeks CES-D 20 TG/CG1/CG2:
53/44/48

TG = 14.3 (9.8)
CG1 = 11.1 (7.4)
CG2 = 15.7
(11.9)

TG/CG1/CG2:
53/44/48

TG = 14.0 (9.6)
CG1 = 11.4 (9.6)
CG2 = 13.6
(10.2)

Wang et al.
(2009)52

TG: Yang style Tai Chi; 60-min
sessions twice weekly; plus at
least 20-min home based
training daily with DVD
provided
CG: the attention control
intervention (the wellness
education and stretching
program): two 60-min class
sessions per week

Symptomatic tibiofemoral knee
osteoarthritis; age (mean + SD):
65.5 ± 7.6 years; gender (m/f):
10/30

12 weeks CES-D 20 20/20 TG = 13.6 (11.7)
CG = 9.3 (9.2)

20/20 Mean change
(CI%):
TG = −7.40
(−10.88,
−3.92)
CG = −0.70
(−4.18, 2.78)

Wang et al.
(2010)53

TG: Yang style Tai Chi;
50 min/session, 1 session/week
CG: rehabilitation
(non-resistance
training + resistance training)
control; 80 min/session, 1
session/week

With Cerebral vascular
disorder; age (mean + SD):
77.1 ± 11.0 years; gender
(m/f): 9/25

12 weeks GHQ-60
severe
depression
score

17/17 TG = 2.1 (2.2)
CG = 1.3 (1.7)

16/13 TG = 0.7 (0.8)
CG = 1.2 (1.5)
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Yeh et al.
(2010)54

TG: Yang style Tai Chi; 60 min
per session, 2 sessions/week;
plus 3 times home based
training
CG: usual care control

Moderate to severe Chronic
Obstructive Pulmonary
Disease; age (mean + SD):
66 ± 6 years; gender (m/f): 6/4

12 weeks CES-D 20 5/5 Median (IQR):
TG = 14 (11—46)
CG = 12 (2—17)

5/5 Median (IQR):
TG = 5 (1—27)
CG = 8 (0—17)

Yeh et al.
(2013)55

TG: Cheng Man-Ch’ing’s Yang
style; 60 min per session, two
sessions per week; provided
with a 35 min videotape that
reviewed the exercises
presented in class and was
encouraged to practice at
home at least 3 times per week
CG: aerobic exercise
comparison group; 60 min per
session, two sessions per week;
provided with a 35 min
videotape that reviewed the
exercises presented in class
and was encouraged to
practice at home at least 3
times per week

With Heart Failure with
Preserved Ejection Fraction;
age (mean + SD): 66.0 ± 12.0
years; gender (m/f): 8/8

12 weeks PMSD 8/8 TG = 4.0 (2.0)
CG = 1.3 (2.0)

8/8 TG = 2.3 (2.0)
CG = 3.0 (3.0)

Yeung et al.
(2012)56

TG: Yang style Tai Chi; 60 min
per session, biweekly; plus
home based practice at least 3
sessions per week
CG: waitlist control (usual
care)

With major depressive
disorder; mean + SD): 55 ± 10
years; gender (m/f): 9/30

12 weeks HRSD 26/13 TG = 18 (3)
CG = 17 (3)

25/13 Mean change
(SD): TG = 5.2
(5.1)
CG = 4.5 (2.4)

TG = Tai Chi group; CG = control group; IQR = interquartile range.
GDS = Geriatric Depression Score; CDS = Cornell Depression Score; HRSD = Hamilton Rating Scale of Depression; CES-D20 = Center for Epidemiological Study Depression Scale 20; BDI = Beck
Depression Inventory; PMSD = Profile of Mood States Depression.
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Table 3 Quality checklist (primary outcome — analytic two-arm study).

Item Questions Score

1 = Yes/not
applicable,
0 = no/unclear

Design bias
1 What was the type of design?

a) Randomized and allocation concealed — 3 points
b) Randomized only — 2 points
c) Prospective cohort — 1 point
d) Retrospective cohort or case control — 0 point
[note of b): 1. Was the study described as randomized (this includes words
such as randomly, random, and randomization)? Yes = 1, No = 0
2. Was the method used to generate the sequence of randomization
described and appropriate (table of random numbers,
computer-generated, etc)? Yes = 1, No = 0]

2 Was the duration of active treatment appropriate for the demonstration of
study outcome (e.g. ≥3 months for depressive symptoms)?

Selection bias
3 Did the inclusion/exclusion criteria remain consistent across the

comparison groups of the study?
4 Was the strategy for recruitment into the study the same across

comparison groups (e.g. not from same populations or both groups were
not recruited over the same time period)?

5 Was the interval between the start of intervention and outcome the same
across comparison groups, or if different, were appropriate analyses used
to equalize this (e.g. time-to-event analyses)?

6 Was attrition <20%, or if not, was follow-up done for these subjects to
ensure their loss was not related to outcome?

Information bias
7 Were the outcomes of interest in the study pre-specified?
8 Were reproducible measures (clear name of predefined scale or clear

details of non-predefined scale were presented) of study outcomes
implemented in the same way across comparison groups?

9 Were the outcome assessors blinded to the nature of intervention or
control (e.g. Qigong, acupuncture or usual medical care)?

10 Were the subjects blinded to the nature of intervention or control (e.g.
Qigong, acupuncture or usual medical care)?

11 Apart from blinding, were any other safeguards described and used for
assuring the reliability of study outcomes (e.g. any of the validated
instruments, duplicated measurement, independent assessment)?

12 Were data assessed and recorded in the same way for both comparison
groups and across time points?

13 Were interventions/exposures clearly defined (all essential components
were described) and implemented in the same way across both study
groups?

Confounding bias
14 Were the groups similar at baseline in key confounding variables or if not

were steps taken to achieve comparability of key confounders (e.g.
through matching, stratification, interaction terms, multivariate analysis,
or other statistical adjustment such as instrumental variables)?

Analytical bias
15 Were effect sizes based on the data available at post assessment or

pre-defined subgroups rather than a post hoc portion of the data?
16 Was intention-to-treat analyses conducted for the outcome of interest?
17 Were all data available (i.e. they did not need to be estimated from

results)?
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Table 4 Quality checklist (Secondary outcome — single arm).

Item Questions Score

1 = Yes,
0 = no/unclear

Design bias
1 Was the sample community-based?
2 Was the duration of active treatment appropriate for the demonstration of study

outcome (≥3 months for depressive symptom)?
Selection bias
3 Was attrition <20%, or if not, was follow-up done for these subjects to ensure

their loss was not related to outcome?
Information bias
4 Were the outcomes of interest in the review pre-specified?
5 Were study outcomes clearly defined (clear name of predefined scale or clear

details of non-predefined scale were presented)?
6 Were the outcome assessors blinded to the nature of intervention (e.g. Qigong,

acupuncture or usual medical care)?
7 Apart from blinding, were any other safeguards described and used for assuring

the reliability of study outcomes (e.g. any of the validated instruments,
duplicated measurement, independent assessment)?

8 Were data assessed and recorded in the same way at two time points?
9 Were interventions clearly defined (all essential components were described)?
Confounding bias
10 Did researchers record and adequately control for any impact from change to

concurrent intervention or exposure that could affect outcome (e.g. medication
for outcome of interest, etc)?

Analytical bias
11 Were effect sizes based on the data available at post assessment or pre-defined

subgroups rather than a post hoc portion of the data?
12 Was intend-to-treat analyses conducted for the outcome of interest?
13 Were all Mean Gain and SE/CI or Mean and SD available (i.e. they did not need to

be estimated from median/range or median/IQR)?

where

sp =
√

(s2
T1 + s2

T2)
2

and whose standard error was given by:

SEsmg =
√

2 (1 − r)
n

+ SMG2

2n

where Sp, ST1, and ST2 are the standard deviations of groups
pooled, the pre-intervention and the post-intervention
results, respectively. The standard deviations were calcu-
lated from either the confidence intervals or the standard
error and sample size when standard deviations were not
given. In instances where the median and interquartile range
were presented, the median was used as an approximation
of the mean and the standard deviation was estimated by
dividing the interquartile range by 1.35.20 Where median and
range were available, the approach given by Hozo et al.21

was used.
Pooled estimates were obtained after bias adjustment.

The quality scores were used to redistribute inverse variance

weights based on study ranking of safe-guards used against
bias using a quality-effects (QE) model.22,23 Therefore,
weight redistribution occurred in favor of the studies with
higher methodological quality ranking, which contributed
to a higher weighting of these studies toward the overall
effect size.23 It should be emphasized that these empir-
ical studies confirm that the gain in estimator efficiency
(in terms of mean squared error reduction) far outweigh
any errors due to subjectivity of the quality assessment.24

Nevertheless, the random effects results were also com-
puted and presented (in the online material) for comparison
given that some statisticians still raise concerns over the
use of summary quality scores. Heterogeneity was assessed
by the Cochran’s Q test, the I2 index, and the Tau-squared
statistic (�2), as well as through graphical evaluation of
the forest plot. Heterogeneity was defined as a Cochran Q
test p-value of less than 0.1, or a �2 value of greater than
zero.25

A sensitivity analysis was conducted to determine the
degree to which the main findings vary depending on the
selection criteria of studies included in the meta-analysis.
These selection criteria included calendar period of study
(the Qigong and Tai Chi studies were arbitrarily split by
time frame of the study — cutoff at 2010—2011 for more
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Table 5 Sensitivity analysis for the primary outcome results by time frame, study sample size, intervention duration, severity
of depressive symptoms, co-morbidities status and mean age.

Outcome and
estimate, I2

Altered inclusion/exclusion
criteria

Estimate for altered criteria
(Cohen’s d, 95% CI)

Heterogeneity and datasets in
the analysis
I2, % (N)

Qigong
d = −0.48
(−0.83 to
−0.12), 84%

Time frame of study
<2010
≥2010

−0.54 (−1.27 to 0.19)
−0.44 (−0.76 to −0.12)

90 (8)71 (8)

Study sample size
<60
≥60

−0.71 (−1.40 to −0.03)
−0.41 (−0.80 to −0.02)

85 (7)86 (9)

Duration
<3 months
≥3 months

−0.39 (−0.97 to 0.19)
−0.55 (−1.01 to −0.09)

87 (9)83 (7)

Severe depressive symptoms**

Yes
No

−0.33 (−0.75 to 0.09)
−0.66 (−1.28 to −0.05)

80 (9)88 (7)

Co-morbidities
Yes
No

−0.40 (−0.91 to 0.11)
−0.59 (−1.11 to −0.08)

86 (10)82 (6)

Mean age ≥ 60
Yes
No

−0.52 (−1.17 to 0.13)
−0.44 (−0.83 to −0.05)

90 (8)76 (8)

Tai Chi
d = −0.07
(−0.44 to 0.31),
58%

Time frame of study
<2011
≥ 2011

0.07 (−0.74 to 0.87)
−0.22 (−0.52 to 0.08)

71 (5)12 (5)

Study sample size
<50
≥50

−0.32 (−1.06 to 0.42)
0.00 (−0.21 to 0.21)

67 (6)21 (4)

Duration
<3 months
≥3 months

−0.48 (−0.92 to −0.04)
0.00 (−0.40 to 0.40)

0 (2)56 (8)

Severe depressive symptoms**

Yes
No

−0.62 (−1.67 to 0.43)
0.06 (−0.11 to 0.23)

72 (3)0 (7)

Co-morbidities
Yes
No

0.07 (−0.14 to 0.28)
−0.50 (−1.17 to 0.17)

8 (6)66(4)

Mean age ≥60***

** Severe depressive symptoms were defined based on the cutoff in each symptom scale assessed at baseline (Yes = study sample with
severe depressive symptoms, No = study sample with mild depressive symptoms). These cutoffs were as follows for the purposes of this
review: BDI < 10, BDI-II < 14, GDS < 6, HADS < 8, PMS < 35, DASS-21 < 5, CES-D-10 < 10, CES-D-20 < 16, CSDD < 11, GHQ-60 < 12, HAM-D < 8 and
depression status inventory <50.
*** All datasets had subjects with mean age ≥60 years.

recent studies), study sample size (50—60 subjects defined
as small samples), severity of depressive symptoms at base-
line (based on the recommended cutoff for each scale for
depression given as a footnote to Table 5), co-morbidity sta-
tus (presence of a medical condition other than depression),
and elderly status (mean age ≥ 60 years). The sensitivity
analysis determined if these selection criteria had a sub-
stantial impact on the pooled standardized mean gain in
symptom score.

Publication bias was examined by visual inspection of
the funnel plot, but given that its visual appearance can
be problematic, a Doi plot was also used to graphically
evaluate publication bias. The latter is a plot of the out-
come of interest against the absolute value of the z-score
derived from the studies and provides a better visual assess-
ment of asymmetry than the funnel plot.26 The results of
all analyses were considered statistically significant if the
95% confidence intervals did not include zero. The data was
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analyzed using MetaXL software version 2.0 for Windows
(www.epigear.com).

3. Results

3.1. Search results

In total, 811 studies were located after excluding dupli-
cations (Fig. 1). Abstracts were reviewed for selection of
the studies whose full text were to be retrieved and finally
eighteen Qigong27—44 and twelve Tai Chi studies45—56 were
included for analysis after excluding irrelevant studies and
studies with unclear data whose authors did not respond
to a request to clarify the problem (Fig. 1). Two Qigong
studies28,36 and two Tai Chi studies52,53 were excluded from
the standardized mean difference analysis because of non-
extractable data for this outcome.

3.2. Characteristics of included studies

All included studies were randomized controlled trials (see
Tables 1 and 2). The Qigong intervention period across all
studies ranged between 10 days and 24 weeks. These were
delivered across all studies in between 1 and 21 sessions
per week (3 sessions daily) of between 5 and 120 min dura-
tion per session. The interventions included Guolin Qigong,
Guolin New Qigong, Eight-section Brocades Qigong, Eight-
section Brocades plus Yi Jin Jing Qigong, Chan Mi Qigong,
External Qigong therapy, Wu Xing Ping Gong, breathing train-
ing and two studies where Qigong type was not specified.
Similarly, the Tai Chi intervention period ranged from 8 to
20 weeks with 1 to at least 3 sessions per week of 30—120 min
duration per session. Tai Chi Interventions were Yang style
and Sun style Tai Chi.

3.3. Participants

In the included studies, there were 1425 participants (535
males and 890 females) given Qigong and 903 participants
(288 males and 615 females) given Tai Chi with a total of
2328 participants (823 males and 1505 females). Partici-
pants in the Qigong studies had a wide variety of different
co-morbid health conditions which included Parkinson’s dis-
ease, hypertension, coronary heart disease, type 2 diabetes,
allogenic haematopoietic stem cell transplantation, burnout
and exhaustion syndromes, chronic pain, asthma, depres-
sion and osteoarthritis. In some cases subjects were healthy
middle-aged adults. Participants in the Tai Chi studies also
had a wide variety of different co-morbid health condi-
tions including dementia, cerebral vascular disorder, chronic
obstructive pulmonary disease, and osteoarthritis.

3.4. Quality of the studies

When assessing the Cohen’s d outcome, the main quality
deficiencies in more than half of the Qigong studies included
were (1) the allocation of randomization results was not con-
cealed; (2) the outcome assessors were not blinded to the
nature of intervention; (3) the subjects were not blinded to
the nature of intervention or control; (4) the groups were

not similar at baseline in key confounding variables or steps
were not taken to achieve comparability of key confounders;
(5) intention-to-treat analyses were not conducted for the
outcome of interest. Similarly, the main quality deficiencies
in more than half of the Tai Chi studies included were (1) the
allocation of randomization results was not concealed; (2)
the subjects were not blinded to the nature of intervention
or control; (3) the interventions were not clearly defined; (4)
the groups were not similar at baseline in key confounding
variables or steps were not taken to achieve comparability
of key confounders.

When assessing the SMG outcome in individual study
arms, the main overall quality deficiencies in more than
half of the studies included (1) the outcome assessors were
not blinded to the nature of intervention; (2) researchers
did not record and adequately control for any impact from
change to concurrent intervention or exposure that could
affect outcome; and (3) intention-to-treat analyses were not
conducted for the outcome of interest.

3.5. Quantitative synthesis

3.5.1. Primary outcome
Across RCTs, the effect magnitude ranged between −2.23
and 0.45 for Qigong and between −2.44 and 0.47 for Tai
Chi (Fig. 2). The only significant overall effect (Fig. 2) was
found for the Qigong interventions (d −0.48, 95% CI −0.83
to −0.12). There was no significant overall effect seen with
Tai Chi (d −0.07, 95% CI −0.44 to 0.31).

3.5.2. Secondary outcome
Fig. 3 shows that the only overall effect in the reduction
of depressive symptoms was found for the Qigong inter-
ventions (SMG −0.52, 95% CI −0.79 to −0.26). There was
no significant overall effect seen with Tai Chi, usual care,
other exercises, education and the ‘miscellaneous’ cate-
gory (Fig. 3). Significant heterogeneity was seen with the
Qigong, Tai Chi, usual care, other exercises and education
interventions.

3.6. Sensitivity analyses

Table 5 shows the results of the sensitivity analysis for the
primary outcome. The Tai Chi studies showed a stronger
effect when studies were smaller, more recent, shorter
duration, had more severe symptoms at baseline and did not
have co-morbidities. There was no clear pattern discernable
for the Qigong studies.

There was gross evidence of publication bias favoring the
positive studies of both Qigong and Tai Chi studies. The Doi
and funnel plots (Figs. 4 and 5) demonstrated asymmetry
suggesting that either there was gross heterogeneity such
that small studies had systematically larger effects than
larger studies or that those with negative outcomes did not
get published and were therefore missing.

4. Discussion

The novel finding from the present review was that
Qigong demonstrated a significant effect on lessening the
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Fig. 1 Flow of literature extraction.

Fig. 2 Effect sizes for standardized mean difference in depressive symptoms at the end of follow-up. (a) Qigong. (b) Tai Chi
studies.

Downloaded from ClinicalKey.com at GOT-CILEA-Hospital Piacenza Civil January 13, 2017.
For personal use only. No other uses without permission. Copyright ©2017. Elsevier Inc. All rights reserved.



A systematic review and meta-analysis of the effects of Qigong and Tai Chi for depressive symptoms 531

Fig. 3 Standardized mean reduction in depressive symptoms from pre- to post-follow-up in single arms of (a) Qigong. (b) Tai Chi.
(c) Usual care. (d) Other excises. (e) Education. (f) Miscellaneous groups.
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Fig. 4 Qigong studies: Doi (left) and funnel (right) plots of
between-group outcomes demonstrating gross asymmetry of
both favoring stronger effects.

Fig. 5 Tai Chi studies: Doi (left) and funnel (right) plots of
between-group outcomes demonstrating gross asymmetry of
both favoring stronger effects.

severity of depressive symptoms, but not Tai Chi. In single
arm pre-post evaluations, usual care, other conventional
exercises or education were no better than Tai Chi. This
suggests that the traditional Qigong mind-body movement
therapy may be more effective than the martial arts based
Tai Chi exercise and conventional exercises in reducing
depressive symptoms. The current review did not support
the conclusions of two prior reviews published in 201012

and 201313 suggesting that Tai Chi was an effective inter-
vention for depressive symptom scores as the review found
that Tai Chi studies did not show significant improvement in
depressive symptom scores in study participants reviewed.
However, it should be noted that the majority of Qigong
interventions were <3 months and majority of Tai Chi
interventions were > 3 months, which could explain the
Qigong-Tai Chi difference if duration is an important variable
and effectiveness drops off. However, the Qigong studies
with short intervention duration showed a similar magnitude
of effect as those with longer intervention duration, sug-
gesting that the differences may not entirely be explained
by duration of intervention. In addition, Qigong (as a medi-
cal exercise) focuses more on ‘inside’ energy flow than Tai
Chi (as a martial arts) and this may partially explain the
differences in efficacy for reduction of depressive symptom
severity.

There were a wide variety of participants in terms of
demographic characteristics and health conditions. In addi-
tion, study methodology such as sample size and style and
dose of exercise interventions (including length, training
sessions and time) varied across the studies. Significant het-
erogeneity was detected in Qigong, Tai Chi, usual care, other
exercises and education. In terms of sensitivity analysis, Tai
Chi studies conducted at later time periods demonstrated
larger magnitudes of effect sizes on depressive symptoms
than those in less recent years, suggesting that the research
methodology might have been improved with time. The
Tai Chi studies with small sample sizes showed higher

magnitudes of effect sizes than those with larger sample
sizes, suggesting the studies with larger samples may have
been more rigorously designed and executed. There were
also larger effects for Tai Chi when co-morbidities were
absent. Such a differential did not seem to be present
with the Qigong studies. In addition, the Doi plots demon-
strated gross asymmetry, suggesting that the magnitude of
the effect seen for both Tai Chi and Qigong may partly be a
result of publication bias and may not reflect its real poten-
tial effect.

The strengths of the present review were analyses with
a systematic and transparent literature extraction, stan-
dardized inclusion and study evaluation criteria and quality
assessment as an essential part of the meta-analysis. Indeed,
this was the first review on the effects of Qigong and Tai Chi
on depressive symptoms that performed a stringent quality
assessment that was a major part of this quality adjusted
meta-analysis, and stratification by quality score was there-
fore unnecessary given its limitations.57 The strength of
this meta-analysis is therefore the use of tangible infor-
mation from studies to account for heterogeneity. This
addresses the numerous problems associated with using the
random effects model in meta-analysis, with particular ref-
erence to the interpretation of results and practicality of
its assumptions.58—60 Finally, limitations of this review were
that it did not include unpublished studies and could not
assess the dose response effect as most of the included stud-
ies had no or limited follow-up. In addition, the effects of
styles of intervention and environment and finally gender
difference across studies could not be assessed. However,
this heterogeneity increases the external validity of the
results.

In conclusion, Qigong appears to be effective in improving
depressive symptoms but not Tai Chi. Pre-post evaluation of
single arm control groups which included usual care, other
conventional exercises and education revealed no effect
akin to Tai Chi arm. However, these results are not conclusive
given the evidence of publication bias and overall poor qual-
ity of the reviewed studies, and therefore should be viewed
cautiously. Further studies with large sample size, longer
follow-up and cost-effectiveness analyses are required to
confirm the clinical effectiveness, cost-effectiveness and
maintenance of benefits with Qigong.
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