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Abstract: Background: Tai Chi, Qigong, and Yoga are recognized as the most popular complementary
approaches for alleviating musculoskeletal pain, improving sleep quality, and reducing blood
pressure. The therapeutic effects of these meditative movements for treating major depressive disorder
(MDD) is yet to be determined. Therefore, we examined whether meditative movements (Tai Chi,
Qigong, and Yoga) are effective for treating MDD. Seven electronic databases (SPORTDiscus, PubMed,
PsycINFO, Cochrane Library, Web of Science, CNKI, and Wanfang) were used to search relevant
articles. Randomized controlled trials (RCT) using Tai Chi, Qigong or Yoga as intervention for MDD
were considered for the meta-analysis (standardized mean difference: SMD). Results: Meta-analysis
on 15 fair-to-high quality RCTs showed a significant benefit in favor of meditative movement on
depression severity (SMD = —0.56, 95% CI —0.76 to —0.37, p < 0.001, 2= 35.76%) and on anxiety
severity (SMD = —0.46, 95% CI —0.71 to —0.21, p < 0.001, I? = 1.17%). Meditative movement
interventions showed significantly improved treatment remission rate (OR = 6.7, 95% CI 2.38 to
18.86, p < 0.001) and response rate (OR = 5.2, 95% CI 1.73 to 15.59, p < 0.001) over passive controls.
Conclusions: Emphasizing the therapeutic effects of meditative movements for treating MDD is
critical because it may provide a useful alternative to existing mainstream treatments (drug therapy
and psychotherapy) for MDD. Given the fact that meditative movements are safe and easily accessible,
clinicians may consider recommending meditative movements for symptomatic management in
this population.
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1. Background

Major depressive disorder (MDD), also known as clinical depression, is one of the most common
and debilitating mental illnesses in America [1]. It is estimated that 16.2 million US citizens aged
18 or above had a minimum of one major depressive episode in 2016, representing 6.7% of all
American adults [1]. Some common complaints (feeling of worthlessness, low self-esteem, tiredness,
impaired cognition, sleep disturbance, recurring thoughts of suicide, and unexplained musculoskeletal
pain) persistently present in patients with MDD, leading to reduced quality of life or even mortality [2].
In America, the economic burden of MDD increased by 21.5% between 2005 to 2010, from $173.2 billion
to $210.5 billion [3]. The incremental economic burden was attributed to direct costs (e.g., inpatient stay,
outpatients visits, rehabilitation, and medications) (45%), loss of productivity (50%), and suicide-related
costs (5%) [3]. Such substantial costs not only challenge the national healthcare system, but also place
a burden on families of patients with MDD.

The most widely recognized treatments for MDD are pharmacological (antidepressant) therapy
and psychotherapy [4]. Apart from the direct and indirect costs of MDD, however, the clinical
benefits of these two first-line treatments have been criticized [5-7]. When psychotherapy requires
time-consuming inputs from health professionals and patients with MDD, use of pharmacological
therapy could produce side effects (e.g., sleep disturbance, sexual dysfunction, digestive problems,
headache, dizziness, and increased blood pressure) [8]. In addition, previous studies indicated that
patients with MDD who took antidepressant medications had poor compliance, high dropout rates,
and low remission rates [9-12].

Given the disadvantages of the first-line treatments with more or less side effects, some researchers
recently have shifted their attention to explore the effectiveness of using exercise therapies for treating
MDD [13]. As the number of studies grows in this research area, Krogh et al. [14] recently conducted a
systematic review and meta-analysis to evaluate the antidepressant effects of non-meditative exercises
(cycling, strength training, swimming, jogging, resistance training, and stretching exercise) in patients
with MDD, but the aggregated results from the included randomized controlled trials (RCTs) with
high-quality traits showed no significant benefit. This finding may give a chance to validate meditative
exercises as alternative therapies in the symptomatic management of MDD. Meditative (mind-body)
movements, characterized by musculoskeletal stretching and relaxation, breath control, and a
meditative state of mind [15-17], have been shown to be effective for treating depression, anxiety,
and sleep problems in people with mental illness [18-21]. The National Health Interview Survey
reported that meditative movements including Tai Chi, Yoga, and Qigong are ranked as the top three
complementary therapies among American adults in workplace [22]. Cramera et al. [23] qualitatively
synthesized the effects of Yoga interventions on treating MDD, and no definition conclusion was made.
Indeed, there has been an increasing number of well-designed trials showing the positive effects of
Tai Chi and Qigong for treating MDD [24-28]. Therefore, a systematic review that critically evaluates
the efficacy of the three most popular meditative movements on treating MDD is needed. Findings of
this review would provide updated recommendations for researchers and clinicians to design and
develop effective meditative movement programs for treating MDD.

2. Methods

This review was performed in accordance with the Preferred Reporting Items for Systematic
Review and Meta-Analysis (PRISMA) guidelines [29].

2.1. Search Strategy

A literature search was conducted by the leading author (L.Z.) of this research, and both
Chinese (Wanfang and Chinese National Knowledge Infrastructure; CNKI) and English electronic
databases (SPORTDiscus, PsycINFO, PubMed, Cochrane Library, and Web of Science) were searched
from their inception to March 2018. Relevant terms were integrated with Boolean conjunction
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(OR/AND) for search based on three search levels: (i) Tai Chi/Taiji, Yoga, Qigong, mind-body exercise,
meditative exercise, meditative movement OR mindful exercise; AND (ii) major depressive
disorder, major depression, unipolar depression, OR clinical depression; AND (iii) randomized or
randomized controlled trial. Furthermore, reference lists of other reviews and relevant studies were
manually searched.

2.2. Eligibility Criteria and Study Selection

The leading review author (L.Z.) initially screened titles and abstracts to remove obviously
irrelevant documents and duplicates. This was followed by an examination of abstract and full-text
articles, administered by two independent reviewers (L.Z. and C.L.), to determine the eligible studies
according to the following inclusion and exclusion criteria. An article was included if it: (i) used a
randomized controlled design; (ii) was published in a peer-reviewed journal, (iii) included adult
participants diagnosed with MDD based on any valid and clinical diagnostic criteria, (iv) used an
intervention that was solely or mainly based on Tai Chi, Yoga, Qigong, or combined mode, (v) had the
same co-intervention between meditative movement and control groups, and (vi) reported at least
one of primary outcomes (remission rate, response rate, and depressive symptom severity) and
secondary outcomes (anxiety severity and sleep quality). Studies investigating two different dosages
of a meditative movement for MDD were excluded. Observational studies, case reports/series,
controlled trials with no randomization, and review studies were excluded. A third party (A.Y.) was
used to resolve disagreements between the two reviewers regarding study selection.

2.3. Data Items and Collection Process

Two review authors (L.Z. and C.L.) independently extracted data using a pre-created table.
Discrepancies in the data extraction were discussed or resolved by a third reviewer (A.Y.). Data items
in the extracted table included references (the first author, year of publication, and country),
participant characteristics (initial sample and attrition rate, the number of male/female, mean age/age
range, diagnostic criteria, percentage of female, and predominant ethnicity), intervention protocol
(weekly training dosage, type of meditative movement, qualification of instructors, total training time,
training mode, intervention duration follow-up assessment, and co-intervention), outcome measured,
and safety. To calculate the pooled effect size, we also extracted the mean and standard deviation of
the outcomes, along with the number of participants in each group.

In order to accurately outline the strengths of each selected study and to correctly interpret
the data, we contacted the corresponding author for extra information regarding the details of the
study, which may not have been clear in the published paper. We requested the details of 11 selected
studies, including the percentage of patients with MDD, eligibility criteria (DSM-IV) administered by
psychiatrist(s), percentage of ethnicity, qualification of instructors and/or therapists in the meditative
movement and control groups, co-intervention, and/or quantitative data for calculating the pooled
effect size of the effect of meditative movement versus control group on depression severity. In addition,
given that some researchers may not have clearly described the methodology in their published papers
that had been actually used in their studies, we also emailed the author to confirm the information,
such as randomization procedure(s) and allocation concealment, blinding of assessor(s), and/or use
of intent-to-treat analysis. Luckily, 90.9% (n = 10) of the authors emailed us back in response to our
questions accordingly.

2.4. Assessment of Methodological Quality for Selected Trials

Methodological quality of the selected trials was assessed using the Physiotherapy Evidence
Database (PEDro) scale [30]. The original PEDro scale consists of 11 items, including eligibility
criteria, random allocation, concealment of allocation, baseline equivalence, blinding of stakeholders
(participants, instructors, and assessors), retention rate of more than 85%, intention-to-treat analysis,
between-group statistical comparisons, and point measures, and measures of variability. Given the
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fact that blinding of participants and instructors are impractical during a meditative movement
intervention, these items were removed from the original scale, leading to a total of nine items.
Points were only awarded if a criterion was clearly satisfied, with high scores indicating better
methodological quality.

2.5. Data Synthesis and Analysis

Based on the random-effects model, effect sizes (standardized mean difference, SMD) across
individual studies were pooled in Comprehensive Meta-Analysis Software. The forest plots
were automatically generated for the severity of depression by entering the quantitative data
(mean, standard deviation, and the number of participants in each group). The magnitude of
SMD was classified according to the following cut-off values: (i) 0-0.19 = negligible effect,
(if) 0.2-0.49 = small effect, (iii) 0.5-0.79 = moderate effect, and (iv) 0.8 or above = large effect [31].
I-squared was also computed to determine the degree of homogeneity of effect sizes across the selected
individual trials: (i) 25% = small, (ii) 50% = medium, and (iii) 75% = large. The funnel plot was used to
visually assess publication bias, along with the Egger’s regression intercept test. We also calculated the
odd ratio (OR) for two dichotomous outcomes (response rate and remission rate).

To decrease the unit-analysis error, if there were trials with more than one control groups,
the sample size of the meditative movement group was equally divided for two comparisons,
with means and standard deviations of the meditative movement group remaining unchanged [32].
For those studies with two measuring scales on the depression severity, we selected the
clinician-administered scale [33]. For moderator analysis, subgroup meta-analysis and meta-regression
were individually performed for categorical variables and continuous variables, based on mixed-effects
models. The categorical moderators included attrition rate > 15% (Yes vs. No), 100% of MDD
(Yes vs. No), predominant ethnicity (Chinese/Indians vs. Caucasian/Hispanic), control type
(Yes vs. No), type of meditative movement (Tai Chi/Qigong vs. Yoga), intervention duration
(<12 weeks vs. >12 weeks), training mode (group vs. mixed), and concomitant drugs/psychotherapy
(Yes vs. No). Continuous moderators included the mean age of participants and total minutes of
meditative movement intervention. In our meta-analysis, subgroup analysis based on study quality
was not performed because none of the selected trials scored 5 (low quality) or below.

3. Results

3.1. Trial Selection

Both electronic and manual searches resulted in 814 records in total. Thirty-one full-text articles
were assessed according to the pre-determined inclusion criteria, leading to a final number of 16
eligible RCTs. The detailed process of trails selection is showed in Figure 1.
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Figure 1. The detailed process of trial selection (MDD = major depressive disorder; RCT = randomized
controlled).

3.2. Study Characteristics

The study characteristics of selected trials are summarized in Table 1. Eleven trials were conducted
in the US [24,26,27,34-41], two in India [42,43] and China (Hong Kong), [25,28] and one in Germany [44].
All trials were published in English-language journals. Standard diagnostic criteria (DSM-1V,
Structured Clinical Interview for Depression, or the Mini-International Neuropsychiatric Interview)
were used to determine the eligibility of participants. Diagnostic procedures were administered by
qualified assessors (psychiatrist, clinician, or trained research associate supervised by a psychiatrist).
The sample size ranged from 14 to 122 (attrition rate from 5.1% to 34.2%), with the mean age ranging
from 26.6 to 72.6. Only four trials did not include 100% of patients with MDD, and they were
90% [25], 81.5% [38], 75% [39], and 64.7% [40]. Female percentages in the selected trials ranged
from 36.7% to 100%. Predominant ethnicities were Chinese (including Chinese Americans) [25-28],
Caucasians [24,36—41,44], Indians [42,43], and Hispanic/and or black [34,35].
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Table 1. Characteristics of all randomized controlled trials.

6 of 16

Participant Characteristics

Intervention Protocol

Outcome Measured and Safety

Author, . . .
’ Diagnostic . Weekly Dosage Ind Duration Drug o _
Country Criteria, N (AT) MDD Female P;ﬁ(:;:;:lant (\?e g:r) (Type of ® and O, (;["I;I) or (Weeks), and/or :1\7[:::::11‘?;}’ ?::tfu:nsef\i;]-n:;i};lg:g:::
Assessor y Qualified Instructor [Yes/No]) Grp FU PSY 8 !
© (36): 1 x 120 min/ week (Tai
Lavretsky et .
) DSM-1V, a 73 o o 74% Chi, yes) . . 3 .
al. (2[(});2 [24] psychiatrist (6.8%) 100% 61.6% Caucasian 70.57 O (37): 1 x 120 min/ week 1200 Grp 10, No Yes 1. Depression severity (HAM-Dy4); No
(HE, yes)
Chou et al. s o © (7): 3 x 45 min/week
(2004) [25] DSM.IV,‘a 14 (0%) 90% 50% 1(.)0 o 72.6 (Tai Chi, yes) 1620 Grp 12, No Yes 1. Depression severity (CES-D); No
: psychiatrist Chinese T
China O (7): waitlist
Yeung et al. 100% © (26):2 x 60 min/week (Tai 1. Remission rate (FIAM-D; scores <7),
DSM-1V, a 39 o o - . Response rate (> 50% improvement on the
(2012) [26] L o 100% 77% Chinese 55 Chi, yes); 1440 Grp 12, No Yes . .
USA psychiatrist (5.1%) American O (13): waitlist HAM-D;7 score) and depression severity
: (HAM-D17); No
Yeung et al 100% © (23)(:"12"a;<C6}(1)im1er;§'week 1. Remission rate (HAM-Dy7 < 7),
& : DSM-1V, a 67 o o e '.y . Response rate (> 50% improvement on the
(2017) [27] e o 100% 72% Chinese 54 O (22):2 x 60 min x 2/week 1440 Grp 12,12 None . .
psychiatrist ~ (25.3%) . ! HAMA 7 score), and depression severity
USA American (HE, yes); (HAM-D 4 BDI); N
© (22): waitlist 17 an ;O
@ (25):1 x 90 min/week
Chan et al. 3 o (Qigong, yes); . . 3
(2012) [28] DSM-IV, a > 100% 80% 100% 46.48 O (25):1 x 90 min/week 900  Grp  10,No Yes 1. Depression severity (HAM-D;y
: psychiatrist  (33.3%) Chinese . and BDI); No
China (CBT, yes);
© (25): waitlist
DSM-1V, a
Field et al. RA 57% @ (46):1 x 20 min/ week (Tai . . .
(Qo13)[34]  supervised ) 89;,/ , o 100% 100% Hispanic, 26.6 Chi +Yoga, yes); 240 Grp  12,No None D(;f::s%f; tsi’rfgz <§:fvs;3;rz»)5£§ew
USA by a 270 40% Black O (46): waitlist y v
psychiatrist
Field et al SCID, aRA His 8a/unic ® (28):3\;; 25:10 n:sr)l/ ek
) supervised o o o o panic, 83, yes); 1. Depression severity (CES-D), 2. Anxiety
(2012) [35] 84 (11%) 100% 100% 40% Black, 28.57 O (28):1 x 20 min/week 240 Grp 12, No None . .
bya o . (State-Trait Anxiety Inventory); No
USA svchiatrist 12% (massage, yes);
psy Caucasian © (28): standard care
@ (15) :4-6 x 45 min/week
Janakiramaiah DSM-IV. a (Yoga, yes); 1. Remission rate (HAM-D;y score < 7),
et al. (2000) s chiatr/ist 45 (0%) 100% 44.4% 100% Indian 38.7 O (15): 3 times/week 900 Grp 4, No Noin®@ Depression severity (HAM-D;7
[42] India psy Electroconvulsive therapy; and BDI); No
© (15):150 mg/day (imipramine)
Sarubin et al. DSMAIV 2 100% ® (22):(1;; g6aO ;:Sr)l/ week 1. Response rate (> 50% improvement on
(2014) [44] psychiatrist 53 (0%) 100% 39.5% Caucasian 40.25 0 (31):300 mg/day (QXR) or 10 300 Grp 5, No Noin® the HAMA,; score) and depression severity

Germany

mg/day (ESC)

(HAM-D;); No
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Table 1. Cont.

Participant Characteristics Intervention Protocol Outcome Measured and Safety
Author, . . .
’ Diagnostic . Weekly Dosage Ind Duration Drug o _
Country Criteria, N (AT) MDD Female P;ﬁ(:;:;:lant (\?e g:r) (Type of ® and O, (;["I;I) or (Weeks), and/or :h;[ilrsl:;?;y ?::tfu:nsef\i;]-n:;i};lg:g:::
Assessor y Qualified Instructor [Yes/No]) Grp FU PSY 8 !
@ (20): 2 x 60-75 min/week
S gy ol
(2016) [36] P 40 (15%) 100% 100% ° 42.68 p P . ! 1740 Ind 12,4 Yes 1. Depression severity (BDI); No
USA bya Caucasian O (20): 2 x 65 min/week
psychiatrist (self-walking) + 15 min (weekly
telephone counselor)
Sharma et al. DSM-1V, @ (15):3 x 30 min/week 1. Remission rates (HAM-Dy7; score < 7).
(2005) [43] two 30 (0%) 100% 36.7% 100% Indian 31.77 (Yoga, yes); 720 Grp 8, No Yes depression severity (HAM-Dyy), 2. Anxiety
India psychiatrists O (15): sitting quietly (HAM-A;7); No
@ (13): 6 x 210 min for week 1 + 1. Remission rate (HAM-D;y score < 7),
Sharma et al. DSM-IV. a 99, 1 x 90 min for week 2-8 (Yoga, response rate (> 50% improvement on the
(2017) [37] vchia tr’is ¢ 25 (12%) 100% 72% Cauca;ian 37.19 yes) + 20-25 min daily 1890  Mixed 8, No Yes HAMA 7 score and Depression severity
USA psy home practice; (HAM-Dy7 and BDI), 2. Anxiety (Beck
O (12): waitlist Anxiety Inventory); No
Kinser et al. l\ggji’f 63% iérlfi: 1ra>1<c t7ic5en(1\1{r(;/ :veeé;;— 1. Depression severity (Patient Health
(2013) [38] i 27 (33%) 81.5% 100% ° 43.26 p 082, yes); 600 Mixed 8,52 Yes Questionnaire-9), 2. Anxiety (State Trait
certified Caucasian O (12): 1 x 75 min/week .
USA . Anxiety Inventory); No
clinician (HE, yes)
Uebelacker et gy 1y 75% o ;rffiﬁyxoéﬁ “;Zil; :
al. (2016) [39] psychiatrists 20 (10%) 75% 100% Caucasian 28.4 O (8): 1 x 75 min,/week 675 Mixed 9, No None 1. Depression severity (QIDS); No
USA
(WW, yes)
Ubelacker et SDM-LV, 122 84% o6 (2Y(>)< go 2;;/Week re51.0§§?;2:;02 g?)t; (g Drixslz(r);(e;’fg 0r51);he
al. (2017) [40] two . 64.7% 84.4% ° 465 83, yes); 1600 Grp 10,34 Yes P = 2070 Imp! !
USA svchologists (14.8%) Caucasian O (59): 1-2 x 60min/week QIDS), and depression severity
psycholog (HE, yes) (the QIDS); No
@ (20):2 x 90min/week
Prathikanti et MINL a 38 589 (Yoga, yes);
/ 4 0, 0, ° o 3 H 1 .
al. (2017) [41] psychiatrist  (34.2%) 100% 68% Caucasian 434 O (18):2 x 90 min/week 1440 Grp 8, No None 1. Depression severity (BDI); No

USA (Education on Yoga history&

philosophy, yes)

Note: N = sample size; AT = attrition rate; MDD = major depressive disorder; RA = research associate; y = year; Ind = individual training; Grp = group training; FU = follow-up;
PSY = psychotherapy; DSM-IV = Diagnostic Statistical Manual of Mental Disorders, Fourth Edition; SCID = Structured Clinical Interview for Depression; MINI = Mini-International
Neuropsychiatric Interview; HAM-Dy, = 24-Item Hamilton Depression Rating Scale; CES-D = Epidemiological Studies Depression Scale; HAM-D,; = 17-item Hamilton Depression
Rating Scale; BDI = Beck Depression Inventory; HAM-Dy; = 21-item Hamilton Depression Rating Scale; BAI = Beck Anxiety Inventory; QIDS = Quick Inventory of Depression
Symptomatology-Clinician Rating; HAM-A;7 = 17-item Hamilton Anxiety Rating Scale; TTT = Total training time; QXR = Quetiapine fumarate extended release; ESC = escitalopram;
BAI = Beck Anxiety Inventory; HE = health education; CBT = cognitive behavioral therapy; WW = wellness workshop; AE = adverse event; ®: Meditative movement intervention;
O: Control group 1; ©: Control group.
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The duration of meditative movement intervention varied greatly, ranging from four to
12 weeks. Of the trials, only three used follow-up assessment with four weeks [36], 52 weeks [38],
and 34 weeks [40]. Each training session varied greatly (20 to 210 minutes), and weekly training
frequency ranged from one to six times. While Yoga was the most frequently used meditative
movement intervention [35-44], Tai Chi and Qigong were only used in four trials [24-27] and
one trial [28], respectively. One trial reported a combined training of Tai Chi and Yoga [34].
When meditative movement as the primary intervention, co-intervention (drug therapy and/or
psychotherapy) was reported in nine trials [24-26,28,36,37,40,43]. Instructor-led group training
was the most frequently used training mode [24-28,34,35,40-44] followed by mixed method
(instructor-led group plus individual practice) in three trials [37-39]. Only one trial reported individual
practice [36]. There were trials investigating the effects of meditative movements on depression severity
(n = 16) [24-28,34—44], remission rate (n = 6) [26,27,37,40,42,43], response rate (n = 5) [26,27,37,40,44],
and anxiety (n = 5) [34,35,37,38,43]. No exercise-related adverse events were reported.

3.3. Study Quality Assessment

Study quality of all the selected trials is summarized in Table 2. The selected trials demonstrated
fair-to-high (sum scores ranged from 6 to 9) study quality, with a mean value of 7.6 and a median of 8.
It was noted that allocation concealment was not used in half of the selected trials [25,27,36-38,42—-44].
Three trials did not use intention-to-treat analysis for missing data [28,36,39].

Table 2. Study quality assessment of all selected trials.

Reference Item1 Item2 Item3 Item4 Item5 Itemé6 Item7 Item8 Item9 Sum Score
Lavretsky et al. (2011) [24] 1 1 1 1 1 1 1 1 1 9/9
Chou et al. (2004) [25] 1 1 0 1 1 1 1 1 1 8/9
Yeung et al. (2012) [26] 1 1 1 1 1 1 1 1 1 9/9
Yeung et al. (2017) [27] 1 1 0 1 0 0 1 1 1 6/9
Chan et al. (2012) [28] 1 1 1 1 1 0 0 1 1 7/9
Field et al. (2013) [34] 1 1 1 1 1 0 1 1 1 8/9
Field et al. (2012) [35] 1 1 1 1 1 1 1 1 1 9/9
Janakiramaiah et al. (2000) [42] 1 1 0 1 1 1 1 1 1 8/9
Sarubin et al. (2014) [44] 1 1 0 1 0 1 1 1 1 7/9
Schuver et al. (2016) [36] 1 1 0 1 1 0 0 1 1 6/9
Sharma et al. (2005) [43] 1 1 0 1 0 1 1 1 1 7/9
Sharma et al. (2017) [37] 1 1 0 1 1 1 1 1 1 8/9
Kinser et al. (2013) [38] 1 1 0 1 1 0 1 1 1 6/9
Uebelacker et al. (2016) [39] 1 1 1 1 1 1 0 1 1 8/9
Ubelacker et al. (2017) [40] 1 1 1 1 1 1 1 1 1 8/9
Prathikanti et al. (2017) [41] 1 1 1 1 1 0 1 1 1 8/9

Note: Item 1 = eligibility criteria; Item 2 = randomization; Item 3 = concealed allocation; Item 4 = similar baseline;
Item 5 = blinding of assessors; Item 6 = more than 85% retention; Item 7 = missing data management (intent-to-treat
analysis); Item 8 = between-group comparison; Item 9 = point measure and measures of variability; 1 = explicitly
described and present in details; 0 = absent, inadequately described, or unclear.

3.4. Effects of Meditative Movements on Dichotomous and Continuous Outcomes

Based on control type (active and passive conditions), two sub-analyses were performed to
determine the effects of meditative movements on remission rate (8 arms) [26,27,37,40,42,43] and
response rate (six arms) [26,27,37,40,44], respectively. Meditative movement interventions showed a
significantly improved treatment remission rate (HAM-D17 = 17-item Hamilton Depression Rating
Scale (HAM-D;7 score) < 7 or Quick Inventory of Depression Symptomatology-Clinician Rating
(QIDS scores) < 5) (OR = 6.7, 95% CI 2.38 to 18.86, p < 0.001) over passive control, but not active control
(OR =1.06, 95% CI 0.38 to 2.92, p = 0.91). Similarly, meditative movement interventions showed a
significantly improved treatment response rates (over 50% improvement on the QIDS or HAM-D;y;
scores) (OR =5.2,95% CI 1.73 to 15.59, p < 0.001) over passive control, but not active control (OR = 1.58,
95% CI10.8 to 3.13, p = 0.19).

To detect the consistency of the effects of meditative movements on depression severity,
a sensitivity analysis was performed by removing a trial with an outlying effect size (SMD = —2.37) [25],
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based on the visually asymmetrical Funnel plot (Figure 2) and the Egger’s Regression Test
(Egger’s regression intercept = —2.172, p = 0.01). While this outlier was removed for further
analysis, the funnel plot of remaining trials showed a symmetrical Funnel plot (Egger’s regression
intercept = —1.71, p = 0.07). For the meta-analysis in 15 trials with 19 treatment arms, compared with
the control group, the aggregated result showed a significant benefit in favor of meditative movements
on depression severity (SMD = —0.56, 95% CI —0.76 to —0.37, p < 0.001, I* = 35. 76%; Figure 3).
Because the anxiety severity was not considered as the primary outcome in a small number of trials,
a pooled effect size was calculated to determine the magnitude of treatment effects on the anxiety
severity with no subgroup analysis of control type and other potential moderators. The results of the
meta-analysis indicated a significant benefit in favor of meditative movements on anxiety severity
(SMD = —0.46, 95% CI —0.71 to -0.21, p < 0.001, I? = 1.17%; Figure 4).
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Figure 2. Funnel plot of publication bias for depression.

Study name Compare Outcome Statistics for each study Std diff in means and 95% CI

Std diff Lower Upper
in means limit limit p-Value

Lavretsky et al [24] TC vs HE HAM-D24 -0.60 -1.09 -0.12 0.02 T—o—
Yeung et al [26] TC vs WL HAM-D17 -0.14 -0.81 0.58 0.68 ——
Yeung et al [27] TCvs HE HAM-D17 -0.95 -1.83 -0.07 0.03

Yeung et al [27] TC vs WL HAM-D17 -0.68 -1.50 0.13 0.10 *

Chan et al [28] QG vs CBTHAM-D17 -0.04 -0.85 0.76 0.91 —_——
Chan et al [28] QG vs WL HAM-D17 -0.82 -1.70 0.06 0.07 ®

Field et al [34] TY vs WL CES-D -0.59 -1.06 -0.13 0.01 ——

Field et al [35] YG vs MS CES-D -049 -1.14 0.16 0.14 T——
Field et al [35] YG vs SC CES-D -047 -112 018 0.15 T——1
Jana et al [36] YG vs ECTHAM-D17 -1.35 -2.30 -0.41 0.00 &

Jana et al [36] YG vs IMNHAM-D17 -0.05 -0.95 085 0.91

Sarubinetal [37] YGvs DT HAM-D21 -0.20 -0.74 0.35 048 ——
Schuveretal [38] YG vs SW BDI -0.28 -095 040 043 ——

Sharmaetal [39] YGvs SQ HAM-D17 -1.17 -1.95 -0.40 0.00
Sharmaetal [40] YGvs WL HAM-D17 -1.71 -2.63 -0.79 0.00 >

Kinser et al [41] YG vs HE PHQ-9 -044 -143 055 0.39 ®
Uebelacker et al [42] YG vs WWQIDS -0.256 -1.25 0.75 0.62 *
Uebelacker et al [43] YG vs HE QIDS -0.18 -0.53 0.18 0.33 —&+
Prathikanti et al [44] YG vs HP BDI -1.30 -2.00 -0.59 0.00 4

-0.566 -0.76 -0.37 0.00
-2,00 -1.00 0.00 1.00 2.00

Meditative Control

Meta Analysis

Figure 3. Effects of meditative movements on depression.
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Study name CompareOutcome  Statistics for each study Std diff in means and 95% CI

Std diff Lower Upper

in means limit limit p-Value
Fieldetal [34] WL STAl -0.52 -0.98 -0.06 0.03 .
Fieldetal [35] MS  STAI -0.03 -055 050 0.92
Fieldetal [35] SC STAI -0.44 -097 0.09 0.10 &
Sharma et al [39] SQ HAM-A  -1.02 -1.78 -0.26 0.01 g
Sharmaetal [40] WL BAI -065 -145 016 0.11 &
Kinseretal [41] HE  STAl -0.57 -156 043 0.27 *

-046 -0.71 -0.21 0.00 ‘
-1.50 -0.75 0.00 0.75 1.50
Meditative Control

Meta Analysis

Figure 4. Effects of meditative movements on anxiety.

3.5. Moderator Analysis

There were no significant moderator effects on both categorical and continuous variables using
mixed-effects model analyses (Table 3). When moderator analysis was performed using the fixed-effects
model, a significant difference between two control conditions existed (Q = 4.2, df = 1, p = 0.04):
(1) meditative movements vs. active control (SMD = —0.42); (2) meditative movements vs. passive
control (SMD = —0.76). For training mode, although no significant difference was observed, there was
an increasing trend in terms of the magnitude of effects of meditative movement on the depression
severity: Individual (SMD = —0.28) < group (SMD = —0.55) < mixed mode (SMD = —0.84).
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Table 3. Moderator analysis for depression severity.

Test for between-Group

) No. of % { 2, % .
Categorical Moderator Outcome Level Studies/ Hedges'g 95% Igf:rf,l:]ence Homogeneity
Comparisons Q-Value df(Q) p-Value
. o . Yes 8 —0.59 —0.96 to —0.32 5.42% 0.33 1 0.57
Attrition Rate >15% Depression No 1 05 077 to —0.26 48.39%
. Yes 16 —0.62 —0.83 to —0.42 35.21% 2.37 1 0.12
% D
100% of MDD epression No 3 ~023 ~0.68t0 0.22 0%
. - . Caucasian/Hispanic 11 —0.54 —0.78 to —0.29 41.18% 0.00 1 0.97
Predominant Ethnicity  Depression "y i1 e /Indians 8 —0.62 —097t0 —028  33.3%
: Q® _ _ 0 Q
Control Type Depression Actlye 13 —0.45 0.67 to —0.23 11.8% 2.76 1 0.15
Passive 6 —0.79% —1.13 to —0.46 51.05%
. . . >:< _ _ _ 0,
Mindfulness Type Depression Taichi/Qigong 6™ 0.64 1.04 to —0.23 44.07% 0.02 1 0.87
Yoga 12 % 0.7 —1.35 to —0.04 72.83%
Int tion Durati Depression <12 weeks 12 —0.61 —0.87 to —0.35 56.14% 0.3 1 0.59
ntervention Huration P >12 weeks 7 -05 —0.82 to —0.17 0%
Training mode Depression Group 15 —055® —0.77 to —0.33 32.3% 0.71 1 0.4
] P Mixed 3 —0.84® —1.47 to —0.21 63.21%
Drug and/or Depression Yes 9 —0.52 —0.80 to —0.23 49.94% 0.21 1 0.65
psychotherapy P No 10 —0.61 —0.89 to —0.33 19.19%
Continuous No. of Studies/ o .
Moderator Level Comparisons B 95% Confidence Interval Q-Value df p
Mean age Depression 19 0.00292 —0.00923 to 0.01506 0.22 1 0.63
Total minutes in Depression 19 —0.00003 —0.0003 to —0.22368 0.05 1 0.82

practice

@®: When the fixed-effects model was set, a significant difference between two different control types existed (Q = 4.2, df = 1, p = 0.04), meditative movement vs. passive control
(SMD = —0.76) and meditative movement vs. active control (SMD = —0.42); 3¢: A trial by Field [34] used a mixed meditative movement of Tai Chi and Yoga, so it was not included for data
synthesis and the total treatment arms was 18; ®: A trial by Sshuver et al. [36] used the individual training mode (DVD-guided, self-practice) found a treatment effect (SMD = 0.28).
Thus, although no significant differences among the three training modes, the magnitude of the treatment effects showed an increased trend: individual (SMD = 0.28) < group (SMD = 0.55)
< Mixed (SMD = 0.84).
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4. Discussion

As the first systematic review and meta-analysis synthesize the evidence of the effects of
meditative movements (specifically Tai Chi, Qigong, and Yoga) on MDD, we found that meditative
movements may have positive effects on the treatment of MDD, and importantly, with no occurrence
of significant adverse events. This evidence suggests that there is a possibility for using these exercises
as an alternative and/or augmentation approach to conventional treatments for MDD. In addition,
our findings also suggests that mixed training modes may be an optimal method for treating MDD,
as compared to instructor-led group practices or self-practice alone.

The potential mechanism for how meditative movements work to treat MDD symptoms remains
elusive. According to the traditional Chinese medicine theories, Qi or life energy circulates via
12 main meridians (pathways) within the human body [45]. Traditional Chinese physicians believe
that somatopsychic disorders occur when the flow of Qi becomes stagnant or blocked, whereas a
free flowing and balanced Qi is a sign of good health and spirit [45]. Meditative movements as a
mind-body healing art, are believed to cultivate the life energy and enhance its flow [45], which may
potentially alleviate the progression of depressive symptoms. Qi is usually carried out by regulating
breathing. Qigong, Yoga, and Tai Chi practitioners use typical breathing techniques (in a form of
abdominal breathing) during the whole practice. Some studies indicated that abdominal breathing
could significantly decrease negative affect and reduce cortisol levels [46]. Abdominal breathing might
serve as a bridge linking the autonomic nervous system and the central nervous system to mobilize
vagal activation of GABA (gamma-aminobutyric acid) pathways from the prefrontal cortex and insula,
and to inhibit amygdala overactivity [47]. This might partly explain why meditative movements have
a positive influence on depression.

Recently, advances in brain imaging techniques have provided another option for researchers to
investigate the possible neurophsyiological mechanisms underlying the beneficial effects of meditative
movements for treating MDD [48]. A neurophysiological study by Chan et al. [49] indicates that a
holistic intervention (i.e., Chinese Chan-based mind-body movements, plus health education and diet
modification for 10 weeks) significantly elevated left-side anterior activation (an index of positive
mood) in individuals with MDD, whereas such encouraging findings were not found in either cognitive
behavioral therapy nor waitlist groups. The author further explained that the significant elevation in
the brain region in the holistic intervention group of MDD was positively associated with decreased
depression severity, as measured by the BDI [49]. Thus, the depression-alleviated effect of meditative
movements for patients with MDD may be meditated by elevating the left-side anterior activation.

In this study, we searched empirical studies published in both English and Chinese. We feel that
it is important to do so because traditionally, research on Tai Chi and Qigong were predominantly
performed in China and Asian countries. Surprisingly, no Chinese-language studies were found to
investigate the therapeutic effects of meditative movements for MDD. The medium-to-high quality
RCTs in this systematic review showed that meditative movements are a safe and effective treatment
for patients with MDD. Such result is attributed to data request by contacting the original of all selected
trials and to confirm the unclear report of methodological procedures in some published papers.
As suggested by Chen et al. the quality of RCTs may directly affect the magnitude of the pooled effect
size [50], but the procedure of data request was not employed in the recently published review that
evaluates the effects of Yoga on MDD [23]. To accurately address the strengths of selected RCTs and to
objectively interpret the study findings, data requests are necessary in future review studies.

Several study limitations of this systematic review should be acknowledged while interpreting
our research findings. One of the most important drawbacks is that the concealment of the intervention
was difficult as subjects knew whether they received meditative movement intervention, even though
a centralized randomization procedure was used. This might lead to subjectivity and expectation
bias by the participants. Second, allocation concealment in half of the selected trials was absent in
this systematic review. Such inadequate concealment of allocation was associated with exaggerated
estimates of meditative movement treatment benefits for MDD [51]. Third, meditative movements
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were not offered as mono-therapy in half number of studies, but as adjunctive treatments to existing
interventions (drug or psychological therapy). It may be difficult to conclude whether the positive
outcomes were attributed to the meditative movement alone, a synergetic intervention effect, or to the
conventional treatment received by the patients. This was also confounded by the fact that a variety of
interventions were received by control groups. When sub-analysis was performed on two dichotomous
outcomes using six trials, meditative movements did not have significant effects on remission rate and
response rate when more stringent (active) controls were used. Nevertheless, results from our overall
analysis provide support for meditative movements as an adjunctive treatment or as a mono-therapy
for reducing depressive symptoms. Fourth, the duration of the meditative movement interventions
varied a greatly across included studies, leading to difficulties in recommending an optimal dose
of intervention. It is possible that in most studies, participants had attained the minimal duration
needed to obtain the psychological benefits. Fifth, because the follow-up period varies greatly in a
small number of trials on the outcomes, meta-analysis was not performed to investigate the long-term
effects of meditative movements for MDD in this present review. Sixth, the findings of this study
may not apply to patients with very severe depression (HAMD score >23). These patients are
usually excluded in the selected studies since many ethics committees require conventional treatment,
rather than meditative movements as interventions for this group, considering the severity of their
illnesses. Thus, interpretation of this systematic review is limited to the immediate effects of meditative
movements on alleviating MDD symptoms.

5. Conclusions

This systematic review, based on the existing literature, suggests that meditative movements
may be effective interventions to alleviate MDD symptoms. Emphasizing the therapeutic effects of
meditative movements for treating MDD symptoms is critical because it may provide a useful option to
existing mainstream treatments (drug therapy and psychotherapy) for patients with MDD. Given the
fact that meditative movements are safe and easily accessible, clinicians may consider recommending
meditative movements for patients of MDD. It must be addressed that significant methodological
limitations were found in most of the empirical studies to date, which may have impacted the
interpretation of these findings. More randomized controlled trials with rigorous research design are
warranted to establish the therapeutic effects of meditative movements for MDD, and its potential use
for prevention and as an adjunctive treatment for MDD.

Author Contributions: L.Z.,, A.Y.,, KW.C,, GX.W,, ZR. and ].5.M.C. contributed to the conception and design
of the review. L.Z. applied the search strategy. L.Z., C.L., A.Y. applied the selection criteria. L.Z., C.L. and A.Y.
completed assessment of risk of bias. All authors analyzed and interpreted the data. L.Z., A.Y., Z.R. and C.L.
wrote this manuscript. C.L., KW.C. and P.A K. edited this manuscript. L.Z. is responsible for the overall project.

Funding: This research was funded by [Humanities and Social Science, ShenZhen University, Young Teacher
Award] grant number [17QNFC59].

Acknowledgments: The leading author would like to thank his family members (wife, son, daughter, and parents)
for their consistent support.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Hasin, S,; Sarvet, L.; Meyers, L. Epidemiology of adult DSM-5 major depressive disorder and its specifiers in
the United States. JAMA Psychiatry 2018, 75, 336-346. [CrossRef] [PubMed]

2. Woo, M.; Jeon, ].; Noh, J. Importance of remission and residual somatic symptoms in health-related quality
of life among outpatients with major depressive disorder: A cross-sectional study. Health Qual. Life Outcomes
2014, 12, 188. [CrossRef] [PubMed]

3. Greenberg, E.; Fournier, A; Sisitsky, T. The economic burden of adults with major depressive disorder in the
United States (2005 and 2010). J. Clin. Psychiatry 2015, 76, 155-162. [CrossRef] [PubMed]


http://dx.doi.org/10.1001/jamapsychiatry.2017.4602
http://www.ncbi.nlm.nih.gov/pubmed/29450462
http://dx.doi.org/10.1186/s12955-014-0188-y
http://www.ncbi.nlm.nih.gov/pubmed/25519704
http://dx.doi.org/10.4088/JCP.14m09298
http://www.ncbi.nlm.nih.gov/pubmed/25742202

J. Clin. Med. 2018, 7, 195 14 of 16

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Leichsenring, F; Steinert, C.; Hoyer, J. Psychotherapy versus pharmacotherapy of depression: What'’s the
evidence? Z. Psychosom. Med. Psychother. 2016, 62, 190-195. [CrossRef] [PubMed]

Jakobsen, C.; Katakam, K.; Schou, A. Selective serotonin reuptake inhibitors versus placebo in patients
with major depressive disorder: A systematic review with meta-analysis and trial sequential analysis.
BMC Psychiatry 2017, 17, 58.

Jakobsen, C.; Hansen, L.; Storebg, J. The effects of cognitive therapy versus “no intervention” for major
depressive disorder. PLoS ONE 2011, 6, €28299. [CrossRef] [PubMed]

Jakobsen, C.; Hansen, L.; Simonsen, E. The effect of interpersonal psychotherapy and other psychodynamic
therapies versus “treatment as usual” in patients with major depressive disorder. PLoS ONE 2011, 6, e19044.
[CrossRef]

Ferguson, J. SSRI antidepressant medications: Adverse effects and tolerability. Prim. Care Companion ].
Clin. Psychiatry 2001, 3, 22-27. [CrossRef] [PubMed]

Kirsch, I.; Deacon, J.; Huedo-Medina, B. Initial severity and antidepressant benefits: A meta-analysis of data
submitted to the Food and Drug Administration. PLoS Med. 2008, 5, e45. [CrossRef] [PubMed]

Cipriani, A.; Furukawa, A.; Salanti, G. Comparative efficacy and acceptability of 12 new-generation
antidepressants: A multiple treatments meta-analysis. Lancet 2009, 373, 746-758. [CrossRef]

Mathew, J.; Charney, S. Publication bias and the efficacy of antidepressants. Am. J. Psychiatry 2009, 166,
140-145. [CrossRef] [PubMed]

Pigott, E.; Leventhal, M.; Alter, G. Efficacy and effectiveness of antidepressants: Current status of research.
Psychother. Psychosom. 2010, 79, 267-279. [CrossRef] [PubMed]

Ravindran, V,; Balneaves, G.; Faulkner, G. Canadian network for mood and anxiety treatments (CANMAT)
2016 clinical guidelines for the management of adults with major depression disorder: Section 5:
Complementary and alternative medicine treatments. Can. ]. Psychiatry 2016, 61, 576-587. [CrossRef]
[PubMed]

Krogh, H.; Speyer, H.; Gluud, C. Exercise for patients with major depression: A systematic review with
meta-analysis and trial sequential analysis. BM] Open 2017, 7, €014820. [CrossRef] [PubMed]

Zou, L.; Wang, C.; Chen, X. Baduanjin exercise for stroke rehabilitation: A systematic review with
meta-analysis of randomized controlled trials. Int. J. Environ. Res. Public Health 2018, 15, 600. [CrossRef]
[PubMed]

Zou, L.; Wang, H.; Xiao, Z. Tai Chi for health benefits in patients with multiple sclerosis: A systematic review.
PLoS ONE 2017, 12, €0170212. [CrossRef] [PubMed]

Zou, L.; SasaKi, J.; Wang, H. A systematic review and meta-analysis baduanjin qigong for health benefits:
Randomized controlled trials. Evid.-Based Complement. Altern. Med. 2017, 2017, 4548706. [CrossRef]
[PubMed]

Zou, L.; Wang, H.; Li, T. Effect of Health-Qigong on spinal mobility and disease activity in people with
ankylosing spondylitis. Le Trav. Hum. 2017, 80, 1585-1597.

Zou, L,; Yeung, A.; Quan, X. Mindfulness-based Baduanjin exercise for depression and anxiety in people
with physical or mental illnesses: A systematic review and meta-analysis of randomized controlled trials.
Int. |. Environ. Res. Public Health 2018, 15, 321. [CrossRef] [PubMed]

Zou, L.; Yeung, A.; Quan, X. A systematic review and meta-analysis of mindfulness-based (Baduanjin)
exercise for alleviating musculoskeletal pain and improving sleep quality in people with chronic diseases.
Int. ]. Environ. Res. Public Health 2018, 15, 206. [CrossRef] [PubMed]

Zou, L.; Wang, C.; Yeung, A. A review study on the beneficial effects of Baduanjin. J. Altern. Complement. Med.
2018, 24, 324-335. [CrossRef] [PubMed]

Kachan, D.; Olano, H.; Tannenbaum, L. Prevalence of mindfulness practices in the US workforce:
National health interview survey. Prev. Chronic Dis. 2017, 14, EO1. [CrossRef] [PubMed]

Cramer, H.; Anheyer, D.; Lauche, R. A systematic review of yoga for major depressive disorder.
J. Affect Disord. 2017, 213, 70-77. [CrossRef] [PubMed]

Lavretsky, H.; Alstein, L.; Ercoli, O. Complementary use of Tai Chi Chih augments escitalopram treatment of
geriatric depression: A randomized controlled trial. Am. J. Geriatr. Psychiatry 2011, 19, 839-850. [CrossRef]
[PubMed]


http://dx.doi.org/10.13109/zptm.2016.62.2.190
http://www.ncbi.nlm.nih.gov/pubmed/27439555
http://dx.doi.org/10.1371/journal.pone.0028299
http://www.ncbi.nlm.nih.gov/pubmed/22174786
http://dx.doi.org/10.1371/annotation/d74286e2-e872-4a7b-87d1-dfa230ff612d
http://dx.doi.org/10.4088/PCC.v03n0105
http://www.ncbi.nlm.nih.gov/pubmed/15014625
http://dx.doi.org/10.1371/journal.pmed.0050045
http://www.ncbi.nlm.nih.gov/pubmed/18303940
http://dx.doi.org/10.1016/S0140-6736(09)60046-5
http://dx.doi.org/10.1176/appi.ajp.2008.08071102
http://www.ncbi.nlm.nih.gov/pubmed/19188290
http://dx.doi.org/10.1159/000318293
http://www.ncbi.nlm.nih.gov/pubmed/20616621
http://dx.doi.org/10.1177/0706743716660290
http://www.ncbi.nlm.nih.gov/pubmed/27486153
http://dx.doi.org/10.1136/bmjopen-2016-014820
http://www.ncbi.nlm.nih.gov/pubmed/28928174
http://dx.doi.org/10.3390/ijerph15040600
http://www.ncbi.nlm.nih.gov/pubmed/29584623
http://dx.doi.org/10.1371/journal.pone.0170212
http://www.ncbi.nlm.nih.gov/pubmed/28182629
http://dx.doi.org/10.1155/2017/4548706
http://www.ncbi.nlm.nih.gov/pubmed/28367223
http://dx.doi.org/10.3390/ijerph15020321
http://www.ncbi.nlm.nih.gov/pubmed/29439556
http://dx.doi.org/10.3390/ijerph15020206
http://www.ncbi.nlm.nih.gov/pubmed/29370149
http://dx.doi.org/10.1089/acm.2017.0241
http://www.ncbi.nlm.nih.gov/pubmed/29227709
http://dx.doi.org/10.5888/pcd14.160034
http://www.ncbi.nlm.nih.gov/pubmed/28055821
http://dx.doi.org/10.1016/j.jad.2017.02.006
http://www.ncbi.nlm.nih.gov/pubmed/28192737
http://dx.doi.org/10.1097/JGP.0b013e31820ee9ef
http://www.ncbi.nlm.nih.gov/pubmed/21358389

J. Clin. Med. 2018, 7, 195 150f 16

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Chou, K;; Lee, P; Yu, E. Effect of Tai Chi on depressive symptoms amongst Chinese older patients with
depressive disorders: A randomized clinical trial. Int. ]. Geriatr. Psychiatry 2004, 19, 1105-1107. [CrossRef]
[PubMed]

Yeung, A.; Lepoutre, V.; Wayne, P. Tai chi treatment for depression in Chinese Americans: A pilot study.
Am. ]. Phys. Med. Rehabil. 2012, 91, 863Y870. [CrossRef] [PubMed]

Yeung, S.; Feng, R.; Kim, H. A pilot randomized controlled study of Tai Chi with passive and active controls in
the treatment of depressed Chinese Americans. J. Clin. Psychiatry 2017, 78, e522-e528. [CrossRef] [PubMed]
Chan, A.; Wong, Q.; Sze, S. A Chinese Chan-based mind-body intervention for patients with depression.
J. Affect Disord. 2012, 142, 283-289. [CrossRef] [PubMed]

Moher, D.; Liberati, A.; Tetzlaff, J. Preferred reporting items for systematic reviews and meta-analyses:
The PRISMA Statement. PLoS Med. 2009, 6, €1000097. [CrossRef] [PubMed]

Elkins, R.; Moseley, M.; Sherrington, C. Growth in the Physiotherapy Evidence Database (PEDro) and use of
the PEDro scale. Br. ]. Sports Med. 2013, 47, 188-189. [CrossRef] [PubMed]

Biihlmayer, L.; Birrer, D.; Rothlin, P. Effects of mindfulness practice on performance-relevant parameters
and performance outcomes in sports: A meta-analysis review. Sports Med. 2017, 47, 2309-2321. [CrossRef]
[PubMed]

Higgins, T.; Green, S. Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0.
Available online:  http://www.cochrane-handbook.org/Selezione%20a%20cura%20di%20Liliana%
20LeoneSeminario%?2030/03/2010 (accessed on 15 May 2018).

Williams, W. A structured interview guide for the Hamilton Depression Rating Scale. Arch. Gen. Psychiatry
1998, 45, 742-747. [CrossRef]

Field, T.; Diego, M.; Delgado, J. Tai Chi/yoga reduces prenatal depression, anxiety and sleep disturbance.
Complement. Ther. Clin. Pract. 2013, 19, 6-10. [CrossRef] [PubMed]

Field, T.; Diego, M.; Medina, L. Yoga and massage therapy reduce prenatal depression and prematurity.
J. Body Mov. Ther. 2012, 16, 204-209. [CrossRef] [PubMed]

Schuver, K., Lewis, B. Mindfulness-based yoga intervention for women with depression.
Complement. Ther. Med. 2016, 26, 85-91. [CrossRef] [PubMed]

Sharma, A.; Barrett, M.; Cucchiara, A. A breathing-based meditation intervention for patients with major
depressive disorder following inadequate response to antidepressants: A randomized controlled pilot study.
J. Clin. Psychiatry 2017, 78, e59-e63. [CrossRef] [PubMed]

Kinser, P.; Bourguignon, C.; Whaley, D. Feasibility, acceptability, and effects of gentle Hatha yoga for women
with major depression: From a randomized controlled mixed methods study. Arch. Psychatry Nurs. 2013, 27,
137-147. [CrossRef] [PubMed]

Uebelacker, L.; Battle, C.; Sutton, K. A pilot randomized controlled trial comparing prenatal yoga to perinatal
health education for antenatal depression. Arch. Women's Ment. Health 2016, 19, 543-547. [CrossRef]
[PubMed]

Uebelacker, L.; Tremont, G.; Gillette, L. Adjunctive yoga vs. health education for persistent major depression:
A randomized controlled trial. Psychol. Med. 2017, 47, 2130-2142. [CrossRef] [PubMed]

Prathikanti, S.; Rivera, R.; Cochran, A. Treating major depression with yoga: A prospective, randomized,
controlled trial. PLoS ONE 2017, 12, e0173869. [CrossRef] [PubMed]

Janakiramaiah, N.; Gangadhar, B.; Murthy, N. Antidepressant efficacy of SudarshanKriya Yoga (SKY)
in melancholia: A randomized comparison with electroconvulsive therapy (ECT) and imipramine.
J. Affect Disord. 2000, 57, 255-259. [CrossRef]

Sharma, V.; Mondal, S.; Goswami, U. Effect of Sahaj Yoga on depressive disorders. Indian J. Physiol. Pharmacol.
2015, 49, 462-468.

Sarubin, N.; Nothdurfter, C.; Schule, C. The influence of Hatha yoga as an add-on treatment in major
depression on hypothalamic-pituitary-adrenal-axia activity: A randomized controlled trial. J. Psychiatry Res.
2014, 53, 76-83. [CrossRef] [PubMed]

Yeung, A.; Chan, J.; Cheung, J. Qigong and Tai Chi for mood regulation. J. Lifelong Learn Psychiatry 2018, 16,
40-47. [CrossRef]

Ma, X.; Yue, Z.; Gong, Z. The effect of diaphragmatic breathing on attention, negative affect and stress in
healthy adults. Front. Psychol. 2017, 8, 874. [CrossRef] [PubMed]


http://dx.doi.org/10.1002/gps.1178
http://www.ncbi.nlm.nih.gov/pubmed/15497192
http://dx.doi.org/10.1097/PHM.0b013e31825f1a67
http://www.ncbi.nlm.nih.gov/pubmed/22790795
http://dx.doi.org/10.4088/JCP.16m10772
http://www.ncbi.nlm.nih.gov/pubmed/28570792
http://dx.doi.org/10.1016/j.jad.2012.05.018
http://www.ncbi.nlm.nih.gov/pubmed/22840618
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/pubmed/19621072
http://dx.doi.org/10.1136/bjsports-2012-091804
http://www.ncbi.nlm.nih.gov/pubmed/23134761
http://dx.doi.org/10.1007/s40279-017-0752-9
http://www.ncbi.nlm.nih.gov/pubmed/28664327
http://www.cochrane-handbook.org/Selezione%20a%20cura%20di%20Liliana%20LeoneSeminario%2030/03/2010
http://www.cochrane-handbook.org/Selezione%20a%20cura%20di%20Liliana%20LeoneSeminario%2030/03/2010
http://dx.doi.org/10.1001/archpsyc.1988.01800320058007
http://dx.doi.org/10.1016/j.ctcp.2012.10.001
http://www.ncbi.nlm.nih.gov/pubmed/23337557
http://dx.doi.org/10.1016/j.jbmt.2011.08.002
http://www.ncbi.nlm.nih.gov/pubmed/22464118
http://dx.doi.org/10.1016/j.ctim.2016.03.003
http://www.ncbi.nlm.nih.gov/pubmed/27261987
http://dx.doi.org/10.4088/JCP.16m10819
http://www.ncbi.nlm.nih.gov/pubmed/27898207
http://dx.doi.org/10.1016/j.apnu.2013.01.003
http://www.ncbi.nlm.nih.gov/pubmed/23706890
http://dx.doi.org/10.1007/s00737-015-0571-7
http://www.ncbi.nlm.nih.gov/pubmed/26385456
http://dx.doi.org/10.1017/S0033291717000575
http://www.ncbi.nlm.nih.gov/pubmed/28382883
http://dx.doi.org/10.1371/journal.pone.0173869
http://www.ncbi.nlm.nih.gov/pubmed/28301561
http://dx.doi.org/10.1016/S0165-0327(99)00079-8
http://dx.doi.org/10.1016/j.jpsychires.2014.02.022
http://www.ncbi.nlm.nih.gov/pubmed/24655586
http://dx.doi.org/10.1176/appi.focus.20170042
http://dx.doi.org/10.3389/fpsyg.2017.00874
http://www.ncbi.nlm.nih.gov/pubmed/28626434

J. Clin. Med. 2018, 7, 195 16 of 16

47.

48.

49.

50.

51.

Brown, P; Gerbarg, L. Muench. Breathing practices for treatment of psychiatric and stress- related medical
conditions. Psychiatry Clin. North Am. 2013, 36, 121-140. [CrossRef] [PubMed]

Yu, A.; Tam, B.; Lai, C. Revealing the neural mechanisms underlying the beneficial effects of Tai Chi:
A neuroimaging perspective. Am. J. Chin. Med. 2018, 46, 231-259. [CrossRef] [PubMed]

Chan, A; Han, Y.; Sze, S. A randomized controlled neurophysiological study of a Chinese Chan-based
mind-body intervention in patients with major depressive disorder. Evid.-Based Complement. Altern. Med.
2013, 2013, 812096. [CrossRef] [PubMed]

Chen, K,; Berger, C.; Manheimer, E. Meditative therapies for reducing anxiety: A systematic review and
meta-analysis of randomized controlled trials. Depress. Anxiety 2012, 29, 545-562. [CrossRef] [PubMed]
Niiesch, E.; Reichenbach, S.; Trelle, S. The importance of allocation concealment and patient blinding
in osteoarthritis trials: A meta-epidemiologic study. Arthritis Care Res. 2009, 61, 1633-1641. [CrossRef]
[PubMed]

@ © 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1016/j.psc.2013.01.001
http://www.ncbi.nlm.nih.gov/pubmed/23538082
http://dx.doi.org/10.1142/S0192415X18500131
http://www.ncbi.nlm.nih.gov/pubmed/29542330
http://dx.doi.org/10.1155/2013/812096
http://www.ncbi.nlm.nih.gov/pubmed/24489591
http://dx.doi.org/10.1002/da.21964
http://www.ncbi.nlm.nih.gov/pubmed/22700446
http://dx.doi.org/10.1002/art.24894
http://www.ncbi.nlm.nih.gov/pubmed/19950329
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Background 
	Methods 
	Search Strategy 
	Eligibility Criteria and Study Selection 
	Data Items and Collection Process 
	Assessment of Methodological Quality for Selected Trials 
	Data Synthesis and Analysis 

	Results 
	Trial Selection 
	Study Characteristics 
	Study Quality Assessment 
	Effects of Meditative Movements on Dichotomous and Continuous Outcomes 
	Moderator Analysis 

	Discussion 
	Conclusions 
	References

