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AND META-ANALYSIS

Background: Mind-body medical interventions are commonly used to cope with
depression and yoga is one of the most commonly used mind-body interventions.
The aim of this review was to systematically assess and meta-analyze the effective-
ness of yoga for depression. Methods: Medline/PubMed, Scopus, the Cochrane
Library, PsycINFO, and IndMED were searched through fanuary 2013. Ran-
domized controlled trials (RCTs) of yoga for patients with depressive disorders
and individuals with elevated levels of depression were included. Main outcomes
were severity of depression and remission rates, secondary outcomes were anxiety,
quality of life, and safety. Results: Twelve RCTs with 619 participanis were in-
cluded. Three RCTs had low risk of bias. Regarding severity of depression, there
was moderate evidence for short-term effects of yoga compared to usual care
(standardized mean difference (SMD) = —0.69; 95% confidence interval (CI)
—0.99, —0.39; P < .001), and limited evidence compared to velaxation (SMD =
—0.62; 95%CI —1.03, —0.22; P = .003), and aerobic exercise (SMD = —0.59;
95% CI —0.99, —0.18; P = .004). Limited evidence was found for short-term
effects of yoga on anxiety compared to relaxation (SMD = —0.79; 95% CI —1.3,
—0.26; P = .004). Subgroup analyses revealed evidence for effects in patients
with depressive disorders and in individuals with elevated levels of depression.
Due to the paucity and beterogeneity of the RCTs, no meta-analyses on long-
term effects were possible. No RCT reported safety data. Conclusions: Despite
methodological drawbacks of the included studies, yoga could be considered
an ancillary treatment option for patients with depressive disorders and individ-
uals with elevated levels of depression. Depression and Anxiety 30:1068-1083,
2013. © 2013 Wiley Periodicals, Inc.
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INTRODUCTION
DESCRIPTION OF THE CONDITION

Witha global annual incidence of 3.0%,!} major de-
pressive disorder is a common and disabling mental dis-
order. Subthreshold depression, i.e. elevated levels of
depression that do not fulfill full criteria of a depres-
sive disorder, is even more common.?] Elevated levels
of depression without a formal diagnosis of a depres-
sive disorder have consistently been associated with in-
creased disabilitr, reduced quality of life, and increased
healthcare costs*~) and often predict a later depressive

disorder.[9!

DESCRIPTION OF THE INTERVENTION

Mind-body medical interventions, i.e. interventions
that focus on the interactions among the brain, the
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rest of the body, the mind, and behavior,”! are com-
monly used to cope with a wide range of depression
severityl®] and yoga is one of the most commonly used
mind-body interventions.l”] Recently, a call has been
made to rigorously evaluate the effectiveness of yoga in
psychiatry.[10-12]

Yoga has its roots in Indian philosophy and has been
a part of traditional Indian spiritual practice for around
5000 years.['3] Traditional yoga is a complex interven-
tion that comprises advice for ethical lifestyle, spiri-
tual practice, pl}?zsical activity, breathing exercises, and
meditation.!>"1*] While the ultimate goal of traditional
yoga has been described as uniting mind, body, and spirit,
yoga has become a popular means to promote physi-
cal and mental well-being.!'*!# In North America and
Europe, yoga is most often associated with physical
postures (asanas), breathing techniques (pranayama),
and meditation (dyana).l'* Different yoga forms have
emerged that put varying focus on physical and mental
practices.['*] However, even exercise-based yoga inter-
ventions differ from purely gymnastic exercise as dur-
ing yoga the practitioner focuses his mind on the pos-
tures with inner awareness and a meditative focus of
mind.!1617]

Systematic reviews have shown that yoga can im-
prove comorbid mental symptoms in physical condi-
tions such as cancer,!'® 1) menopausal symptoms,?%) or
pain.l?!l As well, yoga has been shown to improve men-
tal disorders such as anxiety disorders??) and perhaps
schizophrenia.[?3:24]

HOW THE INTERVENTION MIGHT WORK

Depression has been described as reflecting a pri-
mary disorder of biochemical and neurophysiologi-
cal functions and there is evidence that alterations
in monoamine (noradrenaline, serotonin, dopamine)
metabolism play a major role in the pathophysiology
of depression.[>’! Other central neurotransmitters such
as gamma-aminobutyric acid (GABA) have also been
shown to be involved in depression.!?%27] There is pre-
liminary evidence from imaging studies that yoga prac-
tice can increase endogenous dopamine release in the
ventral striatum!?®) and thalamic GABA levels.!*’] More-
over, yoga practice was associated with increased plasma
serotonin in depressed patients.[’]

Another proposed mechanism of yoga for depression
is the decrease of dysregulation in the hypothalamic-
pituitary-adrenal axis; this is the stress response.l?’-3!]
Many depressed patients present with increased lev-
els of plasma cortisol that decrease to normal lev-
els after effective treatment.’?] Findings on salivary
cortisol levels in depressed patients are inconsistent
with some studies finding a higher cortisol awakening
responsel**] and other studies showing flatter diurnal
cortisol slopes.**3] Studies have shown that yoga can
reduce subjective stress in healthy adults!*®! and reduce
levels of plasma cortisol in individual with depression!*"!
or alcohol abuse.”) In cancer patients, reduced morn-

ing salivary cortisol levels have been found after a yoga
intervention3%3] toﬁgether with a steeper diurnal sali-
vary cortisol slope.*’T The latter finding is however lim-
ited by the small sample size of the study.l*”) While find-
ings on effects of yoga on cortisol levels are inconsistent
and limited by methodological shortcomings,!*?! a reg-
ulation of the stress response might be involved in an-
tidepressant effects of yoga.

AIMS OF THE STUDY

The aim of this review was to systematically assess
and meta-analyze the effectiveness and safety of differ-
ent yoga forms in patients with depressive disorders and
individuals with elevated levels of depression.

MATERIALS AND METHODS

The review was planned and conducted in accordance with PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines!*'] and the recommendations of the Cochrane
Collaboration.[*!]

ELIGIBILITY CRITERIA

Types of Studies. Randomized controlled trials (RCTs) and
randomized crossover studies (only data from the first active treatment
phase were used). No language restrictions were applied.

Types of Participants.

1. Adults with depressive disorders diagnosed by the Diagnostic and
Statistical Manual, Fourth Edition (DSM-IV)[*2] or the Interna-
tional Classification of Disease 10 (ICD-10).[+]

2. (a) Adults with elevated levels of depression diagnosed by vali-
dated clinician-based or self-report depression symptom ques-
tionnaire, such as Hamilton Rating Scale for Depression,[*#!
the Beck Depression Inventory,[*] or the Center for Epi-
demiological Studies Depression Scale.!*0]

(b) Adults with depression diagnosed using any other clinician-
based diagnosis criterion.

Differences between the two types of participants were investigated
in a subgroup analysis.

Studies involving participants with comorbid physical or mental dis-
orders were eligible for inclusion, while studies that assessed depression
as a comorbid symptom of a specific physical or mental disorder (e.g.
depression in cancer patients) were excluded.

Types of Interventions.

Experimental.

1. Complex yoga interventions including physical exercise and at
least one of the following: breath control, meditation, and/or
lifestyle advice (based on yoga theory and/or traditional yoga
practices).

2. Exercise-based yoga interventions (based on yoga theory and/or
traditional yoga practices) without breath control, meditation, or
lifestyle advice.

3. Yoga interventions including at least one of the following:
breath control, meditation, and/or lifestyle advice (based on yoga
theory and/or traditional yoga practices) without an exercise
component.

Differences between the three types of experimental interventions
were investigated in a subgroup analysis.
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No restrictions were made regarding yoga tradition, length,
frequency, or duration of the program. Studies allowing individual
co-interventions besides the intervention that was formally included
in the study were eligible.

While mindfulness-based stress reduction (MBSR) is rooted in
Buddhist spiritual tradition, it has been developed in the USA as a
highly structured secular behavioral medicine intervention.[*/] MBSR
is mainly based on mindfulness meditation; although gentle yoga
postures are included in the MBSR program, they are only a mi-
nor part of the intervention.[*”] Mindfulness-based cognitive ther-
apy (MBCT) has been specifically developed for relapse prevention
in major depression and combines MBSR with cognitive-behavioral
techniques.[*¥] Therefore, it is normally regarded as part of the
“third wave” of cognitive-behavioral therapy.[*”] While there are
conceptual and technical overlaps, MBSR and MBCT are mostly
regarded as distinct from yoga and not normally included in re-
views of yoga interventions.[12%51 On the other hand, reviews
on mindfulness-based interventions normally do not include yoga
interventions.[*%31-3] A the effects of those interventions on de-
pression have been extensively reviewed, 472331 studies on MBSR
or MBCT for depression were excluded from this review.

Control.  Studies comparing yoga to usual care or any active control
intervention were eligible. Separate meta-analyses were conducted for
different control conditions.

Types of Outcome Measures. For inclusion, RCT's had to as-
sess at least one primary outcome:

1. Improvement in the severity of depression or symptoms of depres-
sion, measured by self-rating scales such as the Beck Depression
Inventory,[**] or by clinician-rated scales, such as the Hamilton
Rating Scale for Depression,[**] or any other validated scale.

2. Improvement in depression measured as the number of pa-
tients who reach remission as measured by Beck Depression
Inventory,[**] Hamilton Rating Scale for Depression,[**! or any
other validated depression scale.

Secondary outcomes included:

1. Improvement in anxiety symptoms, measured using clinician-rated
scales, such as the Hamilton Anxiety Scalel™] or self-report scales,
such as the Beck Anxiety Inventoryl®*! or any other validated scale.

2. Health-related quality of life, measured by any validated scale such
as the Medical outcomes study short-form 36.16]

3. Safety of the intervention assessed as number of adverse effects.

SEARCH METHODS

The following electronic databases were searched from their in-
ception through January 17, 2013: Medline/PubMed, Scopus, the
Cochrane Library, PsycINFO, and IndMED. The literature search
was constructed around search terms for “yoga” and search terms
for “depression.” For PubMed, the following search strategy was
used: (“Depression”[Mesh] OR “Depressive Disorder”[Mesh] OR depress*
[Title/Abstract] OR  dysthymi*[Title/ Abstract]) AND (“Yoga”[Mesh]
OR yog*[Title/Abstract] OR asana*[Title/Abstract] OR pranayamal[Title/
Abstract] OR dbyana[Title/Abstract]). The search strategy was adapted
for each database as necessary. The System for Information on
Grey Literature in Europe (http://www.opengrey.eu/), CAM-Quest
(www.cam-quest.org), CAMbase (http://www.cambase.de), and Re-
searchGate (www.researchgate.net) were additionally searched to lo-
cate gray literature.

Reference lists of identified original articles or reviews were
searched manually. Additionally, the tables of contents of the Inter-
national Journal of Yoga Therapy and the Fournal of Yoga and Physical
Therapy were reviewed.
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Abstracts identified during literature search were screened by two
review authors independently. Potentially eligible articles were read in
tull by two review authors to determine whether they met the eligibil-
ity criteria. Disagreements were discussed with a third review author
until consensus was reached. If necessary, additional information was
obtained from the study authors.

DATA EXTRACTION AND MANAGEMENT

Data on patients (e.g. age, gender, diagnosis), methods (e.g.
randomization, allocation concealment), interventions (e.g. yoga
type, frequency, and duration), control interventions (e.g. type,
frequency, duration), outcomes (e.g. outcome measures, assessment
time points), and results were extracted by two authors independently
using an a priori developed data extraction form. Discrepancies
were discussed with a third review author until consensus was
reached. If necessary, the study authors were contacted for additional
information.

RISK OF BIAS IN INDIVIDUAL STUDIES

Risk of bias was assessed by two authors independently using the
risk of bias tool proposed by the Cochrane Back Review Group.[%7]
This tool assesses risk of bias on the following domains: selection bias,
performance bias, attrition bias, reporting bias, and detection bias
using 12 criteria. For each criterion, risk of bias was assessed as (1)
low risk of bias, (2) unclear, (3) high risk of bias. Conflicts of opinion
were discussed with a third review author until consensus is reached.
If necessary, additional information was retrieved from the study au-
thors. Studies that met at least six of the 12 criteria and had no serious
flaw were rated as having low risk of bias. Studies that met fewer than
six criteria or had a serious flaw were rated as having high risk of
bias.[%7]

DATA ANALYSIS

Effects of yoga compared to different control interventions were
analyzed separately as were short-term and long-term effects. Short-
term outcomes were defined as outcome measures taken closest to
12 weeks after randomization and long-term outcomes as measures
taken closest to 12 months after randomization.

Assessment of Overall Effect Size. Meta-analyses were con-
ducted using Review Manager 5 software (Version 5.1, The Nordic
Cochrane Centre, Copenhagen) if at least two studies assessing this
specific outcome were available. As only a limited number of studies
was expected to be eligible and random effects tests are regarded as
only approximate if the number of studies is small,[*®] a fixed effects
model was used.

For continuous outcomes, standardized mean differences (SMD)
with 95% confidence intervals (Cls) were calculated as the difference in
means between groups divided by the pooled standard deviation.[*1:5]
Where no standard deviations were available, they were calculated
from standard errors, CIs or t-values,[*!! or attempts were made to
obtain the missing data from the trial authors by email.

A negative SMD was defined to indicate beneficial effects of yoga
compared to the control intervention for all outcomes (e.g. decreased
depression) except for health-related quality of life where a positive
SMD was defined to indicate beneficial effects (e.g. increased well-
being). If necessary, scores were inverted by subtracting the mean from
the maximum score of the instrument.[*!]

Cohen’s categories were used to evaluate the magnitude of the over-
all effect size with (1) SMD = 0.2 to 0.5: small; (2) SMD = 0.5 to 0.8:
medium, and (3) SMD > 0.8: large effect sizes.l’”] Levels of evidence
were determined as (1) strong evidence: consistent findings among
multiple RCT's with low risk of bias; (2) moderate evidence: consistent
findings among multiple high-risk RCTs and/or one low-risk RCT;
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(3) limited evidence: one RCT with high risk of bias; 4) conflicting
evidence: inconsistent findings among multiple RCTs; and (5) No ev-
idence: no RCTs.190]

For dichotomous outcomes, risk ratios (RR) with 95% CI were
calculated by dividing the risk of event in the experimental group (i.e.
the number of participants with the respective outcome divided by
the total number of participants) by the risk of event in the control
group.[*!]

ASSESSMENT OF HETEROGENEITY

Statistical heterogeneity between studies was analyzed using the
P statistics, a measure of how much variance between studies can
be attributed to differences between studies rather than chance. The
magnitude of heterogeneity was categorized as (1) P = 0-24%:
low heterogeneity; I = 25-49%: moderate heterogeneity; I> = 50~
74%: substantial heterogeneity; and P = 75-100%: considerable
heterogeneity.[*1:611 The x? test was used to assess whether differ-
ences in results are compatible with chance alone. Given the low power
of this test when only few studies or studies with low sample size are
included in a meta-analysis, a P-value <.10 was regarded to indicate
significant heterogeneity.[*1]

SUBGROUP AND SENSITIVITY ANALYSES

Subgroup analyses were conducted for:

1. Type of participants (patients with depressive disorders; individuals
with elevated levels of depression).
2. Type of yoga intervention (complex; exercise-based; meditation-

based).

To test the robustness of significant results, sensitivity analyses were
conducted for studies with high versus low risk of bias. If statistical
heterogeneity was present in the respective meta-analysis, subgroup
and sensitivity analyses were also used to explore possible reasons for
heterogeneity.

RISK OF BIAS ACROSS STUDIES

If at least 10 studies were included in a meta-analysis, funnel
plots were generated using Review Manager 5 software. Funnel plots
are scatter plots of the intervention effect estimates from individual
studies against the studies’ sample size.[*!] As the precision of effect
estimates normally increases with sample size, effect estimates from
studies with smaller size will scatter more widely than those of larger
studies. Unpublished smaller studies with nonsignificant results,
i.e. publication bias, will therefore result in asymmetrical funnel
plots.[#1:62] Meta-analyses with substantial publication bias will likely
overestimate the effect sizes.[*1:%2] Publication bias was assessed by
visual analysis with roughly symmetrical funnel plots regarded to
indicate low risk and asymmetrical funnel plots regarded to indicate
high risk of publication bias.[36:2]

RESULTS

LITERATURE SEARCH

Nine hundred and sixty-three records were retrieved
through the literature search; two additional records
were retrieved from reference lists of identified original
articles; and one additional record was retrieved from
the Fournal of Physical Therapy and Yoga. After exclu-
sion of duplicates, 923 records were screened and 896
records were excluded because they were no RCT's, par-

ticipants were not depressed, and/or yoga was not an
intervention. Out of 27 full texts assessed for eligibil-
ity, 15 articles were excluded, because they were not
randomized,!%*-] participants did not need to be de-
pressed to be included,!*7! or no relevant outcome
measures were assessed.’7”] Twelve full-text articles
with a total of 619 patients were included in the qual-
itative analysis.”®%"] One RCT did not provide raw
data of outcome measures; and these data could not
be retrieved from trial authors.”®) Two RCTs had
unique control groups that could not be compared to
other RCTs in meta-analysis.[*%%2] Finally, nine stud-
ies with 452 patients were included in the meta-analysis

(Fig. 1).

STUDY CHARACTERISTICS

Characteristics of the sample, interventions, outcome
assessment and results are shown in Table 1.

Setting and Participant Characteristics. Of the
12 RCTs that were included, six originated from Asia
(five from Indial’®8%8%.85.871 " and one from Iran[%¢)),
five from North America (USA),78L8%891 and one
from Europe (UK).I%¥! Patients were recruited from
psychiatric outg)atient services,!”®87] psychiatric inpa-
tient services, %8 local physicians and mental health
professionals,l’”] medical school prenatal ultrasound
clinics,®®8! community cultural centers for older
women, %) student hostels,®*] or by press releases.”’]
Two RCTs did not report the setting patients were
recruited from.!®®% One study each included only
older women,®! female students,®! or dementia
caregivers!®*); and two studies included only women with
prenatal depression.[8%:81]

Six RCTs included patients with a DSM-IV di-
agnosis of a depressive disorder!’"82%.87]; three of
those included only patients with a major depression
diagnosis.[#>%:%7] Six RCTs included adults with el-
evated levels of depression diagnosed by the Hamil-
ton Rating Scale for Depression,®?! the Clinical Inter-
view Schedule,®] the Beck Depression Inventory, %]
the Yesavage Geriatric Depression Scale,!%¢! the Amrit-
sar Depressive Inventory and the Zung Depression Self
Rating Scale,!®3! or a clinician.!”®!

Patients’ mean age ranged from 21.5 years to 66.6
years with a median age of 33.7 years. Between 36.7
and 100.0% (median: 76.5%) of patients in each
study were female. Race was reported in only one
RCT.I*¥I

Intervention Characteristics. Three RCTs used
complex yoga interventions including physical postures
and either breathing exercises or meditation; one RCT
each used the Inner Resources program,’”! laughter
yoga,l®”] and the Broota Relaxation Technique./’®
Four RCTs used exercise-based yoga interventions;
one of those used Iyengar yoga,!®! the other three
RCTs did not define the yoga form used.%81:88] The
remaining five RCTs used yoga without physical
component including Kirtan Kriya,!®* Sudarshan Kriya

Depression and Anxiety
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963 records identified through

database searching
- 221 Medline/Pubmed

3 additional records identified
through other sources

- 485 Scopus
- 084 Cochrane
- 165 Psychinfo
- 008 IndMed

A 4

removed

923 records after duplicates

A 4

896 records excluded

A\ 4

for eligibility

27 full-text articles assessed

15 full-text articles excluded
- 03 not randomized

A 4

A 4
'

10 depression not an inclusion
criterion
- 02 no relevant outcome measures

12 full-text articles included in
qualitative synthesis

3 full-text article excluded

A 4

» - 1insufficient raw data
- 2 unique control group

9 full-text articles included in
quantitative synthesis
(meta-analysis)

Figure 1. Flowchart of the results of the literature search.

Yoga, 8% Sahaj yoga meditation,!®”! and Shavasana

yoga.[®¥] The length of the programs ranged from 3
days to 12 weeks with a median of 8 weeks. Yoga was
conducted by certified yoga teachers,[81:8%8%87.891 op
clinical psychologists.l””] Four RCTs did not report the
qualification of interventionists.!”%82,86,88]

Six RCT's compared yo(%a to no specific treatment, in-
cluding no treatment,!®*8”) standard care,°®) or a control
group that was not further specified.l”® %86 Four RCTs
compared yoga to a relaxation intervention including
progressive muscle relaxation,!”®! listeniné to relaxation
music,!’! partial Sudarshan Kriya Yoga,®! and sitting
quietly.[¥”] Two RCT's compared yoga to aerobic exer-
cise including stretching and running.[®¢:8%1 One RCT
each compared yoga to a pharmacological treatment,!5?]
group therapy with hypnosis,!”’! unsupervised social
support groups,l® electroconvulsive therapy,®?! or
massage.l®!] Control interventions were conducted by
licensed massage therapists,!3!] psychiatrists,!”’! clinical
psychologists,[””! or yoga teachers.*] Four RCTs did
not report the qualification of interventionists.! 7% 82,86, 88]

Antidepressant comedication was allowed in three
RCTs!787%87]; any co-intervention in one RCT®); and

Depression and Anxiety

no co-interventions in six RCT's.178:80,82,83,85,89] Tyq
RCTs did not report co-interventions.!8! 8¢

OUTCOME MEASURES

All 12 RCTs assessed severity of depression us-
ing the Beck Depression Inventory,8:8%858) the
Hamilton Rating Scale for Depression,[’% 828487 the
Yesavage Geriatric Depression Scale,®) the Cornell
Dysthymia Rating Scale Self Report,l’”) the Center
for Epidemiological Studies Deﬁ)ression Scale, 8981 the
Clinical Interview Schedule,®®) the Zung Depression
Self Ratin% Scale,[®] the Edinburgh Postnatal Depres-
sion Scale,®) or an unvalidated symptom check list.[’®!
Remission rates were assessed by four RCTs.!%8283,87]
Five RCTs assessed anxiety using the Beck Anxiety
Inventory,!®°) the Hamilton Anxiety Rating Scale,[®?] or
Spielberger’s State Anxiety Inventory.!8%51:8%1 Health-
related quality of life was assessed by one RCT using
the Short Form 36 Health Survey mental component
score.l®*l While all RCTs reported short-term effects,
only two RCTs also reported long-term effects.l’”- 8 No
RCT reported safety data.
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RISK OF BIAS IN INDIVIDUAL STUDIES

Three RCTs had low risk of bias,[%%8%85] and
nine RCTs had high risk of biasl’®7%81,83,84,86-89]
(Table 2). Risk of selection bias generally was high as
only three RCTs reported adequate random sequence
generation!”% 834 and no RCT reported adequate allo-
cation concealment. No RCT reported blinding of par-
ticipants or providers; and only three RCT's rePorted
adequate blinding of outcome assessors.!”®80:8
interventions were adequately re _Ported and comparable
between groups in seven RCTs.l79-83,85,89] Attrition bias
was high in most studies as only five RCT's had accept-
able and described dropout rates'®" ;s and onl¥ three
RCTs used an intention-to-treat analy51s (82,83,85

ANALYSES OF OVERALL EFFECTS

Depression. Meta-analyses revealed moderate evi-
dence for short-term effects of yoga compared to usual
care on severity of depression (SM = —0.69; 95%
CI —0.99 to —0.39; P < .001; heterogeneity: I* = 86%;

= 28.81; P < .001) (Fig. 2) Limited evidence for ef-
fects on severity of depression was found for yoga com-
pared to relaxation (SMD = —0.62; 95% CI —1.03 to
—0 22; P = .003; heterogenelty P =0%; x> = 0.22;
.90) and aeroblc exercise (SMD = —0.59, 95% CI
—0.99 to —0.18; P=.004; heterogeneity: I’ = 68%; x> =
3.08; P=.08). Based on Cohen’s categories, these effects
were of medium size.

Single RCTs found no significant short-term group
differences when comparing yoga to either group
therapy,”) social support groups,!®’] massage,!
pharmacological treatment.[®?] One RCT reported sig-
nificant group differences favoring electroconvulsive
therapy over yoga.[®?

At long-term follow-up, no significant group differ-
ences were found when comparing yoga to usual care,!”’]
group therapy,’”) or social support groups.®"!

Remission Rates. One RCT compared yoga to
usual care and reported 11 patients that were free of
symptoms of depression after the intervention com}{ared
to none in the control group at the short-term.!
other study found no significant short-term differences
in remission rates when comparing yoga to pharmaco-
logical treatment and electroconvulsive therapy.!®?] A
third RCT reported significant short-term group dif-
ferences favoring yoga over relaxation. %]

At long-term follow-up, one RCT reported signifi-
cantly higher remission rates in the yoga group than in
the usual care group but no s1gn1ﬁcant differences when
comparing yoga to group therapy.!”"!

Anxiety. No evidence for short-term effects on anx-
iety was found when comparing yoga to usual care
(SMD = —0.00; 95% CI —0.44 to 0.44; P = .99; het-
erogeneity: I = 86%; x° = 7.04; P = .008). Limited
evidence was found for short-term effects of yoga com-
pared to relaxation on anxiety (SMD = —0.79; 95%CI
—1.3, —0.26; P = .004; heterogeneity: I = 6%; x*> =
1.06; P = 30).

TABLE 2. Risk of bias assessment of the included studies using the Cochrane Back Review Group risk of bias tool

Detection bias:

Reporting bias:

Attrition bias:

Performance bias:

Selection bias:

Bias

Adequate outcome  Similar timing

No selective

Inclusion of an
intention-to-treat

Acceptable and

Similar or

Adequate

Similar Adequate

Adequate

Adequate
random sequence

Total:

(max. 12)?

of outcome

assessor
blinding

outcome

described
drop-out rate

Acceptable

no co-

participant  provider

baseline

concealment characteristics

allocation

assessment

reporting

analysis

blinding interventions compliance

blinding

generation

Author, year
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Depression

Yoga Control Std. Mean Difference Std. Mean Difference
Comparison/ Study Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Yoga vs. Usual Care
Butler et al. (2008) 1425 899 12 129 814 11 13.5% 0.15 [-0.67, 0.97] ™
Field et al. (2012b) 20.12 10.51 28 19.27 10.12 28 33.0% 0.08 [-0.44, 0.61] N
Khumar et al. (1993) 57.52 13.49 25 7792 6.04 25 19.6% -1.92 [-2.60, -1.24] L]
Sahidi et al. (2011) 10 69 20 152 64 20 21.7%  -0.78 [-1.43,-0.14] —
Woolery et al. (2004) 39 466 13 11 432 15 122%  -1.54[-2.40,-068 —  *
Subtotal (95% Cl) 98 99 100.0% -0.69 [-0.99, -0.39] ‘

Heterogeneity: Chi? = 28.81, df = 4 (P < 0.00001); I> = 86%
Test for overall effect: Z = 4.48 (P < 0.00001)

Yoga vs. Relaxation

Lavretsky etal. (2012) -7.4 37 23 -53 45 16 39.4%  -0.51[-1.16,0.14] —&
Rohinietal. (20000 111 52 15 156 7.7 15 305%  -0.67 [-1.40, 0.07] ——
Sharmaetal. (2005) 827 4.37 15 1153 426 15 30.1%  -0.74 [-1.48, 0.01] ——
Subtotal (95% Cl) 53 46 100.0%  -0.62 [-1.03, -0.22] <o

Heterogeneity: Chi? = 0.22, df =2 (P = 0.90); I1>= 0%
Test for overall effect: Z=3.01 (P = 0.003)

Yoga vs. Aerobic Exercise

Sahidi et al. (2011) 10 69 20 111 62 20 423%  -0.16[-0.79, 0.46] ——
Vealeetal. (1992) 1331 1.86 22 1496 1.8 46 57.7%  -0.90[-1.43,-0.37] |
Subtotal (95% Cl) 42 66 100.0%  -0.59 [-0.99, -0.18] 2

Heterogeneity: Chi? = 3.08, df =1 (P = 0.08); I> = 68%
Test for overall effect: Z =2.85 (P = 0.004)

Test for subgroup differences: Chi?=0.17, df =2 (P =0.92), I?= 0% f f i
-2 -1 0 1

2

Favours yoga Favours control

Anxiety

Yoga Control Std. Mean Difference Std. Mean Difference
Comparison / Study Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Yoga vs. Usual Care
Field et al. (2012b) 426 8.85 28 38.96 9.11 28 68.6% 0.40[-0.13, 0.93] I E
Woolery et al. (2004) 396 6.2 13 4585 7.44 15 31.4% -0.88 [-1.66, -0.10] —
Subtotal (95% Cl) 4 43 100.0%  -0.00 [-0.44, 0.44] <o

Heterogeneity: Chi? = 7.04, df = 1 (P = 0.008); I = 86%
Test for overall effect: Z=0.01 (P = 0.99)

Yoga vs. Relaxation

Rohini et al. (2000) 4 61 15 75 68 15 52.9% -0.53 [-1.26, 0.20] —
Sharmaetal. (2005) 256 885 15 4167 1834 15 471%  -1.09[-1.86, -0.31] i
Subtotal (95% Cl) 30 30 100.0%  -0.79 [-1.32, -0.26] ‘

Heterogeneity: Chi? = 1.06, df =1 (P = 0.30); I?=6%
Test for overall effect: Z=2.92 (P = 0.004)

Test for subgroup differences: Chi2 = 5.03, df =1 (P =0.02), ?=80.1% 5 ‘1 6 1‘

2

Favours yoga Favours control

Figure 2. Forest plots of short-term effects of yoga on severity of depression and anxiety.
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TABLE 3. Effect sizes of (A) different patient samples and (B) different yoga interventions

No. of No. of Standardized mean
No. of patients patients difference (95% P (overall Heterogeneity
Outcome? studies (yoga) (control) confidence interval) effect) B; x% P
A) Patient sample
Depressive disorder
Depression
Yoga vs. usual care 2 40 39 0.10 (—=0.34; 0.54) .65 0%; 0.02; .89
Yoga vs. relaxation 2 30 30 —0.70 (—1.22; —0.18) .009 0%; 0.02; .90
Anxiety
Yoga vs. relaxation 2 30 30 —0.79 (—1.32; —0.26) .004 6%; 1.06; .30
Elevated levels of depression
Depression
Yoga vs. usual care 3 58 60 —1.37 (—1.78; —0.96) <.001 66%; 5.86; .05
Yoga vs. acrobic exercise 2 42 66 —0.59 (—=0.99; —0.18) .004 68%; 3.08; .08
B) Yoga intervention
Complex yoga interventions
Depression
Yoga vs. usual care 2 32 31 —0.42 (—0.93; 0.08) .10 68%; 3.08 ;.08
Exercise-based yoga interventions
Depression
Yoga vs. usual care 2 41 43 —0.36 (—0.80; 0.09) 12 90% ;9.93; .002
Anxiety
Yoga vs. usual care 2 41 43 —0.00 (—0.44; 0.44) .99 86%; 7.04; .008
Meditation-based yoga interventions
Depression
Yoga vs. relaxation 3 53 46 —0.62 (—1.03; —0.22) .003 0% 0.22; .90
Anxiety
Yoga vs. relaxation 2 30 30 —0.79 (—1.32; —0.26) .004 6% 1.06; .30

?Outcomes are only shown if sufficient data for meta-analysis were available.

Single RCT's found no short-term group differences
when comparing yoga to massage!®!); and no short- or
long-term group differences when comparing yoga to
social support groups.!®"!

Health-Related Quality of Life. Inone RCT, sig-
nificantly more patients in the yoga group reported an
improvement of 50% or greater on mental quality of life
than in the relaxation control group.!

SUBGROUP ANALYSES

Type of Participants. In RCTs that included pa-
tients with depressive disorders diagnosed by DSM-1V,
there was no evidence for short-term effects on severity
of depression when comparing yoga to usual care. There
was limited evidence for short-term effects on severity of
depression and anxiety when comparing yoga to relax-
ation (Table 3). In RCTs that included individuals with
elevated levels of depression, limited evidence for effects
on severity of depression was found when comparing
yoga to usual care or aerobic exercise (Table 3).

Type of Yoga Interventions. In RCTs that com-
pared complex yoga interventions to usual care, no evi-
dence for short-term effects on severity of depression was
found (Table 3). In RCT's that compared exercise-based
yoga interventions to usual care, there was no evidence
for short-term effects on severity of depression or anx-
iety (Table 3). In RCTs that compared meditation- or

breathing-based yoga interventions to relaxation, there
was limited evidence for short-term effects on severity
of depression and anxiety (Table 3).

SENSITIVITY ANALYSES

Sensitivity analyses demonstrated a significant short-
term effect on severity of depression in RCT's with high
risk of bias that compared yoga to usual care,!”%-81,83,86,8]
relaxation,3*%7] or aerobic exercise!®>®8]; and one RCT
with high risk of bias found significant group differ-
ences in anxiety favoring yoga over relaxation.!®’! A sin-
gle RCT with low risk of bias that compared yoga to
relaxation found significant short-term effects on sever-
ity of depression and anxiety.!’]

RISK OF BIAS ACROSS STUDIES

As less than 10 studies were included in each meta-
analysis, funnel plots were not analyzed.

DISCUSSION

SUMMARY OF EVIDENCE

In this systematic review of 12 studies on yoga for de-
pression, limited-to-moderate evidence for short-term
improvements in severity of depression and anxiety
was found. A subgroup analysis revealed evidence of

Depression and Anxiety
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effectiveness for studies on individuals with elevated lev-
els of depression as well as for studies on patients with de-
pressive disorders. However, a further subgroup analysis
found evidence only for studies with meditation-based
yoga interventions but not for studies with complex or
exercise-based yoga interventions. Only sparse evidence
was found for effects on remission rates or health-related
quality of life. Effects of yoga were comparable to that of
pharmacological treatment, group therapy, social sup-
port groups, and massage. No RCT reported adverse
events; therefore the safety of yoga in this patient pop-
ulation cannot be evaluated. However, prior systematic
reviews of yoga interventions in other conditions found
no evidence for severe adverse events.!1?-+%]

AGREEMENTS WITH PRIOR SYSTEMATIC
REVIEWS

The results of this review are in line with those of prior
qualitative reviews on yoga for depression: an early sys-
tematic review that included RCT's that were published
before 2005 concluded that yoga might be effective for
depressive disorders but that the findings must be in-
terpreted with caution due to heterogeneity of yoga in-
terventions and poor methodological reporting.l”’ An-
other more recent qualitative review also found evidence
of effectiveness of yoga for both major depression and
other mood disorders.[”?] This review concluded that
yoga should be considered a treatment option for affec-
tive disorders but that more RCTs were needed. An-
other prior qualitative review on yoga for depression
concluded that yoga might be effective in improving
depression in individuals with major depression or ele-
vated levels of depression but that methodological draw-
backs and heterogeneitﬁf of yoga interventions hindered
definite conclusions.[”] More specifically, this review
asked to investigate the contribution of physical pos-
tures, breathing exercises, and meditation to the over-
all effect of yoga.l”?! No prior review included a meta-
analysis and/or subgroup analyses.

EXTERNAL AND INTERNAL VALIDITY

Patients with diagnosed depressive disorders in the in-
cluded studies were recruited from psychiatric inpatient
and outpatient services, physicians, and mental health
professionals in North America and Asia. Participants
with elevated levels of depression were recruited from
somatic clinics, cultural centers for older women, and
student hostels in North America, Europe, and Asia, and
included participants from the general population, pre-
natal women,!®"8!1 older women,#¢) caregivers,®* and
students.®3] The majority of patients were females and
in the reproductive age range. Four RCTs specifically
included only women.[8%-81:%3,86] "The results of this re-
view therefore seem to be applicable to the vast majority
of patients with depressive disorders in clinical practice.
Applicability might however be limited for males.

All but three RCTs!8%82:85] had high risk of bias. Most
importantly, no RCT reported adequate allocation con-
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cealment. As it has been demonstrated that inadequate
allocation concealment is the most important source of
bias in RCTs,[?* this strongly limits the interpretability
of results. High risk of attrition and performance bias
further limits the quality of evidence found in this re-
view. The evidence for reduced severity of depression
and anxiety was present in studies with high risk of bias
as well as in the only study with low risk of bias that could
be included in the meta-analyses. Therefore, the effects
found in this review seem to be robust against potential
methodological bias. However, more studies with low
risk of bias are necessary before firm conclusions can be
drawn.

STRENGTHS AND WEAKNESSES

This is the first meta-analysis available on yoga for
depression. Subgroup analyses were conducted to assess
the effects of different forms of yoga, and in different
participant groups. The applicability of the results!®’]
was assessed. No language restrictions were imposed.

The primary limitation of this review is the low
methodological quality of the included RCTs. As prior
reviews have concluded,”>?] the interpretation of the
findings is clearly limited due to the insufficient report-
ing of research methodology. As only two RCTs re-
ported longer-term effects, the results of this review are
only applicable to the short-term. As no RCT reported
safety adverse events, the preplanned analysis of safety
of yoga interventions in this patient population could
not be conducted. Forms and intensity of yoga inter-
ventions were heterogeneous. While subgroup analy-
ses were conducted to analyze effectiveness of different
yoga forms, the small number of RCT's in each subgroup
limits their expressiveness. The exclusion of studies on
MBSR and MBCT could be regarded as a further lim-
itation. Although mindfulness-based interventions are
mostly excluded from systematic reviews on yoga inter-
ventions and vice versa, the distinction between mindful-
ness (Buddhist) meditation and yogic meditation could
be regarded as artificial.

IMPLICATIONS FOR FURTHER RESEARCH

In line with prior reviews,[’:%*] the interpretability
of evidence found in this meta-analysis is limited by
the low methodological quality of the included studies.
Future RCTs should ensure rigorous methodology and
reporting, mainly adequate sample size, adequate ran-
domization, allocation concealment, intention-to-treat
analysis, and blinding of at least outcome assessors.!”]
As exercise seems to be an effective means to improve
depressive symptoms in depressed individuals and
patients with depressive disorders!?>%% it is somewhat
surprising that complex and exercise-based yoga in-
terventions seem to be less effective in this patient
population than meditation-based yoga interventions.
It might be worthwhile to directly compare different
yoga forms to eliminate possibly confounding context
effects in this comparison. Further RCT's that compare
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yoga to standard intervention for depression such as
psychotherapy or pharmacotherapy seem warranted.

IMPLICATIONS FOR CLINICAL PRACTICE

Yoga, in particular meditation-based yoga forms seem
to be effective for treating depression. While the low
methodological quality of the included studies limits the
interpretability of the results and safety of the interven-
tion remains unclear, yoga, especially meditation-based
yoga forms, could be considered an ancillary treatment
option for patients with depressive disorders and indi-
viduals with elevated levels of depression.
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