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A B S T R A C T

Yoga-based practices, derived from ancient Eastern mind-body practices, have grown in popularity in the West
over the past several decades. Increasing evidence supports the antidepressant effects of yoga-based interven-
tions (YBIs). However, despite yoga’s promise as a potential treatment for depression, the literature to date is
marked by substantial methodological limitations, which remain a barrier to the integration of YBIs into con-
ventional clinical care. We highlight five key areas of study that need further investigation to fill crucial gaps in
the literature-base to advance yoga research and yoga’s potential as an effective evidence-based treatment for
depression.

1. Introduction

Depression is the leading cause of disability worldwide, according to
the World Health Organization and affects more than 300 million
people per year globally.1 Depression is a chronic and recurring dis-
order associated with a host of negative outcomes and significant
morbidity.2 A number of evidence-based treatments exist for depres-
sion, most commonly a combination of psychotherapy and pharmaco-
logical treatments.3 However, current treatments remain un-
satisfactory, as a significant proportion of individuals who receive
treatment for depression do not achieve full remission and continue to
experience persistent depressive symptoms and/or recurrent episodes
over time.3–5 Only approximately one-third of depressed clients re-
spond (defined as greater than a 50% reduction in depressive

symptoms) to their initial trial of an antidepressant medication,6 and
remission rates (i.e., a reduction of symptoms to pre-morbid levels of
functioning) for Cognitive Behavioral Therapy (CBT), the standard-of-
care psychological intervention for depression, are no better than those
of antidepressants.7

These findings speak to a need for new approaches for treating
depression. In recent years, there has been growing interest in evalu-
ating the efficacy of mind-body practices to treat a range of psychiatric
disorders and symptoms.3 The general population has also demon-
strated increased use of these interventions, with 34% of adults in 2012
in the United States (US) reporting using alternative and com-
plementary health approaches.8 Yoga has been growing in popularity in
the US over the past decade, with a 2016 lifetime use prevalence rate of
13.2%.8,9 Similar trends of increasing yoga use have been reported
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around the world.10,11

The origins of yoga-based practices are rooted in ancient Eastern
cultures, as forms of spiritual and healing practices commonly asso-
ciated with eight limbs: (1) yamas (moral restraints), (2) niymas (ob-
servances), (3) asanas (postures), (4) pranayama (mindful breathing),
(5) pratyahara (turning inward), (6) dharana (concentration), (7)
dhyana (meditation), and (8) samadhi (union of the self with object of
meditation).12 In the West, yoga-based interventions (YBIs) often focus
on a combination of three core elements: meditation, breathing, and
postures.13 Modern Hatha yoga – a style that places a strong emphasis
on physical postures – is the most popular form of yoga practice in the
US, and the most cited in studies using YBIs to improve mental or
physical health.3,14 In a large survey of 30,044 yoga users in the US, a
majority of individuals reported turning to YBIs for general wellness, as
well as to address and treat various mental and physical health condi-
tions.9,15,16

Increasing evidence supports the antidepressant effects of YBIs. A
number of meta-analyses and systematic reviews have reported that
YBIs show promise for reducing symptoms of depression across a wide
range of populations.3,17 YBIs have been shown to be equally as effec-
tive as antidepressant medications and exercise in treating major de-
pressive disorder (MDD),3,14,18 and have been associated with both
decreases in depressive symptom severity and improved treatment re-
mission rates.17 The yoga literature is comprised of studies examining
the effectiveness of YBIs among clinical samples of individuals with
major depressive disorder (MDD), as well as samples of individuals with
depressive symptoms; evidence supports the effectiveness of YBIs for
both populations.3,18 Of note, studies involving individuals with de-
pressive symptoms but not a diagnosis of MDD does not necessarily
reflect the inclusion of less severe clinical populations, but might only
reflect the absence of a diagnostic evaluation as part of the research
process. Despite the heterogeneity in the inclusion/exclusion criteria in
studies of YBIs among depressed individuals, in practice, clinicians
often do not differentiate between these populations when con-
ceptualizing and implementing treatment programs. For this manu-
script, we will use the word “depression” to include studies of in-
dividuals who meet criteria for MDD and those who present with
elevated symptoms of depression, in order to fully capture the hetero-
geneity of the literature base.

Whereas a majority of findings regarding YBIs’ antidepressant ef-
fects are promising, recent meta-analyses report inconsistent findings.
These inconsistencies might be accounted for by the substantial meth-
odological limitations of many published studies to date, including
limitations of study design, data reporting, and descriptions of the in-
terventions.19 In fact, the relatively low-quality of many existing re-
search studies remains a significant barrier to the establishment of yoga
practice as an approved treatment for depression and the integration of
YBIs into clinical care.19 Some key questions need to be answered in
order to move yoga research forward and to potentially recommend the
increased use of YBIs as a complementary or integrative healthcare
strategy for depression.

We highlight five key questions needed to further address crucial
gaps in the literature to address methodological limitations of published
studies to date. These questions are designed to help guide researchers
towards designing high-quality efficacy studies to advance our under-
standing of if and how YBIs can be integrated into clinical care for
depression. The five unanswered questions are: 1) Are certain types of
YBIs more effective than others for the treatment of depression? 2)
What dose of YBIs is needed to achieve an antidepressant effect? 3) Are
YBIs safe for depressed populations? 4) How do YBIs interact with es-
tablished depression treatments? 5) What are some barriers that clients
may face in accessing YBIs?

2. Questions to move yoga research forward

2.1. Question 1: are certain types of YBIs more effective than others for the
treatment of depression?

There are many different styles of modern hatha yoga that are in-
corporated into YBIs, and different styles place differential emphasis on
the three most common components of YBIs: breathing, meditation, and
postures. This variability in yoga styles is reflected in the yoga litera-
ture, which is marked by significant heterogeneity in the types of yoga
interventions studied.18,19 Even within a particular style, yoga practices
can differ based on the particular teacher and the composition of the
class. Additionally, the majority of reports on YBIs do not provide much
information about the interventions themselves or the emphasis placed
on different components of the practice.20,22 Some researchers have
attempted to develop standardized yoga protocols to facilitate the
comparison of findings across studies.23,24 However, these interven-
tions may not reflect how yoga is taught outside of research settings, in
that most community classes do not adhere to strict standardized pro-
tocols. Thus, the generalizability of findings from highly standardized
interventions may not reflect the way yoga is naturalistically practiced
in community settings. Such variability, combined with the multi-
dimensional nature of YBIs, makes it difficult to compare findings
across studies and also limits our ability to determine what styles of
yoga practice, and what specific components of yoga practice, may be
particularly effective in the treatment of depression. Efficacy studies
designed to determine the effects of YBIs in controlled settings should
be followed by effectiveness studies to evaluate the interventions’
performance in the real world.25

While some preliminary evidence suggests that different yoga styles
are equally effective in reducing symptom burden across a range of
psychiatric and physical disorders, few studies directly compare the
efficacy of different styles of yoga and different yoga components (i.e.,
mindfulness, breath, and postures) in reducing symptoms of depres-
sion.26 Individual preferences must be considered when recommending
certain styles of yoga to clients. Evidence from the exercise literature
suggests that individual preferences for certain types of exercise is as-
sociated with actual exercise use,27 and the same could be true with
yoga practice. While it might not be desirable to standardize the de-
livery of YBIs in the community, researchers should strive to increase
transparency about YBIs in the reporting of research. Studies may also
compare yoga components or styles and evaluate whether preferences
play a role in continued practice and/or antidepressant effects. One
advancement to address the heterogeneity of yoga interventions and
facilitate more detailed reporting on YBIs in the literature is the de-
velopment of the Essential Properties of Yoga Questionnaire (EYPQ).28

The EYPQ-2 (27 questions) and EYPQ-4 (59 questions) provide re-
searchers with tools to describe and quantify the various components of
different YBIs, thus facilitating the comparison of findings across stu-
dies and guiding the descriptions of YBIs in the literature.

2.2. Question 2: what dose of YBIs is needed to achieve an antidepressant
effect?

A frequent question that might arise in both the research and clin-
ical realms is the frequency of practice needed to achieve anti-
depressant effects. Clients will likely want to know the minimum
amount of practice time (i.e., session duration and frequency) needed to
obtain symptomatic improvement, as well the duration needed to
achieve remission. Unfortunately, there is scant data on the “dosing”
effect of yoga practice among depressed populations (i.e., with a di-
agnosis of MDD and/or elevated depressive symptoms), and ever fewer
data on “dosing” effects across different styles of practice. Only one
study to date directly addressed the issue of “dosing” by examining the
effectiveness of two different doses of an Iyengar yoga and coherent
breathing intervention on depressive symptoms in adults with MDD.24
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In this study, 32 participants were randomized to two groups, a “high
dose” group that participated in three yoga classes a week with addi-
tional homework or a “low dose group” that participated in two classes
a week with homework.24 There were no significant differences be-
tween the two “dosing” groups in the number of participants who re-
sponded to the intervention (i.e., > 50% decrease in depressive symp-
toms) or who achieved remission (i.e., scores of< 14 on the BDI-II) at
the end of the study.24 However, the high dose group had significantly
more subjects with remission in depressive symptoms when defined as a
BDI-II score of ≤10. Overall, both “doses” of yoga practice had sig-
nificant antidepressant effects, with the twice-weekly yoga sessions
representing a lower time demand. These findings need to be replicated
and may have limited generalizability due to the small sample size and
lack of a non-treatment control-group. Other studies indirectly address
the question of dosing and suggest that even once weekly yoga classes
with homework is associated with measurable effects on depressive
symptoms.29 Surveys of experienced yoga instructors recommend more
frequent practice to achieve antidepressant effects, with the goal of
thirty-to-forty minutes a day, five days a week, for a total of six weeks,
although these dosing recommendations have not been scientifically
evaluated.30 Additional “doses” of yoga practice should be examined to
better understand how much yoga practice is “optimal” for clients with
depressive disorders, as well as explore the efficacy of “in class” versus
“at home” practice.

In addition to the relative dearth of “dosing” studies, this question is
further complicated by the variability in the duration and frequency of
YBIs across efficacy studies. Some studies focus on the acute effects of
YBIs immediately following practice, while others focus on short-term
effects (several weeks) and/or long-term effects (several months) of
practice, all of which include variations in the frequency of practice
(i.e., multiple times a day, multiple times a week, different durations of
sessions, with and without home practice, etc.). Additionally, there is
significant variability in the severity of depressive symptoms (i.e., study
inclusion/exclusion criteria) and methodology used to diagnose de-
pression or evaluate symptoms among yoga studies, which in turn
might influence the amount of yoga practice needed to observe
symptom improvement and/or remission.21 The variability in practice
frequency and depression severity makes it difficult to compare “dosing
effects” of yoga practice across studies and draw meaningful conclu-
sions about what frequency of practice is best suited for the treatment
of depression.

2.3. Question 3: are YBIs safe for depressed populations?

For clinicians and medical providers to comfortably recommend
YBIs to their clients, reliable safety data are needed. The lack of re-
ported safety data is one of the largest limitations in the YBI literature
to date.31 More specifically, only about one third of YBIs sufficiently
report yoga-related adverse events (AEs) to allow for quantifiable
analysis.32 Additionally, many YBI studies are conducted with younger
and fitter participants who may be better able to withstand the rigors of
practice, both in terms of the adherence to regular practice and the
challenges associated with more vigorous practice, thus limiting the
generalizability of safety findings to less “healthy” populations.21 Pro-
viders need further data on potential “side effects” and/or AEs asso-
ciated with different components of YBIs and contraindications of the
various components of practice in different populations. This is espe-
cially important given the recent increase in reports of yoga-related
injuries in lay press articles.32,33 Data on AEs would facilitate discussion
of risks and benefits between providers and clients and may decrease
unrealistic expectations and allow for appropriate cautions to be put
into place.

Reviews of available safety data report inconsistent findings. In a
systematic review of randomized-controlled trials (RCTs) of YBIs, the
overall frequency of AEs was relatively low (2.2%), and yoga practice
was not associated with more AEs compared to other exercise-based

interventions.32 However, a review of epidemiological observational
studies reported high rates of yoga-related AEs, with a lifetime pre-
valence of yoga-related injuries ranging from 21.3% to 61.8%.31 The
large range may be due to the different time periods assessed: some
studies assess for lifetime prevalence of AEs and others asses for AEs
over the course of a study period. Regardless of the time frame assessed,
yoga-related AEs tended to be mild, transient, and musculoskeletal in
nature.31 Of note, the predominance of posture-related AEs reported in
the YBI literature is likely a reflection of the emphasis that modern
hatha yoga practices place on physical postures. Younger populations
reported more frequent AEs (likely due to more intense practice), while
elderly populations experienced more SAEs, which the authors explain
is likely due to a decreased ability to handle physical strain and longer
recovery times following AEs.31,34 These findings speak to the need to
evaluate the safety of yoga practice across diverse populations, with a
focus on age, mobility, overall physical health, and mental health. The
majority of reviews that examine the safety of YBIs do not do so ex-
plicitly among depressed populations and do not examine AEs that
might be specific to individuals with depressive disorders, such as
worsening symptoms of depression or suicidality.

Only one study to date examines the safety of yoga practice among
individuals with MDD, with a focus on the effects of yoga use on sui-
cidal ideation (SI) without intent (subjects who had suicidal ideation
with intent were excluded from the study).35 This study reported that
Iyengar yoga and coherent breathing practice were associated with the
resolution of SI in 8 out of 9 participants throughout the 12-week study.
Additionally, no SAEs were reported over the course of the study and
non-serious AEs were primarily musculoskeletal, which is consistent
with prior reviews.31 Of note, only one participant reported an AE that
was not uniquely associated with physical postures (i.e., increased ne-
gative thoughts); all other AEs were posture-related (e.g., musculoske-
letal injuries, headache, dizziness). As such, additional research on AEs
associated with other components of YBIs, namely breathing and
meditation, in depressed populations specifically is warranted. While
the available data suggest that YBIs have an acceptable risk profile,
there is a need for consistent reporting of AEs associated with YBIs. The
need to clearly characterize the safety of yoga practice for various age
groups warrants additional research before clinicians will be able to
integrate YBIs into routine care.

2.4. Question 4: how do YBIs interact with established depression
treatments?

Currently, YBIs lack the evidence base to be prescribed as a
monotherapy to treat depressive disorders. Rather, unless new evidence
emerges to support YBIs as a monotherapy for depression, YBIs will
likely assume a complementary or augmentative role in the treatment
of depression. As such, it is crucial to examine how YBIs interact with
already established treatments for depression – namely, psychotherapy
and/or pharmacological treatments. The addition of yoga practice as an
augmentative therapy to established interventions might be beneficial
among individuals who do not respond or only partially respond to
existing treatments or who are poor candidates for polypharmacy, due
to proneness to medication-related side effects or medical comorbidity.
Most research on the efficacy of yoga practice as an augmentative in-
tervention explores the use of yoga as an add-on practice to pharma-
cological treatment among adults who are still symptomatic when
treated with antidepressant medications alone. However, this literature
regarding the use of YBIs as an adjunctive intervention to anti-
depressant treatment has produced inconsistent findings.3 A recent RCT
by Sharma and colleagues (2017) reported that the combination of SKY
yoga (a breathing-based yoga practice) and antidepressant medications
resulted in greater improvements in depressive symptoms compared to
medication-only treatment among adults with treatment resistant de-
pression,36 supporting the use of YBIs as an augmentation to anti-
depressant medication. Another recent RCT by Uebelacker and
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colleagues (2017) compared the effect of augmenting antidepressant
treatment in those with persistent depression (i.e., on an adequate dose
of antidepressant medication and still meeting study inclusion criteria)
with at least once per week (up to twice per week) hatha yoga classes
that included a combination of yogic breathing practices, postures, and
brief meditation versus an active control intervention.29 While no dif-
ferences were observed between groups at the end of the 10-week in-
tervention period, individuals in the yoga group showed lower severity
of depressive symptoms and a greater number of treatment responders
at 3 and 6-months follow-up, suggesting that the effects of yoga practice
might accumulate over time.29 In contrast, another study reported no
differences in depressive symptom reduction when weekly hatha yoga
practice was added to either an antidepressant or antipsychotic medi-
cation among adults with MDD.37

Only one study to date examined the efficacy of adding a YBI to
psychotherapy for the treatment of depression. A yoga-enhanced CBT
intervention was effective for improving symptoms of anxiety and de-
pression, though the lack of a control group limited the authors’ ability
to isolate the unique contributions of the yoga practice on symptom
improvement.38 Overall, it appears that the addition of yoga to tradi-
tional treatments for depression has not been shown to be harmful and
might be beneficial. Heated forms of yoga, however, may require more
careful attention to determine the risk of AEs specifically related to
exercising in a heated environment, such as dehydration. Additional
research is needed to better elucidate how YBIs can best be combined
with existing interventions to maximize treatment effects. This in-
formation would allow treaters to better conceptualize treatment plans
to include YBIs for clients who might already be receiving standard
depression treatments, as well as provide empirical evidence to support
augmenting already existing treatments with YBIs.

With regard to the use of YBIs as a monotherapy for the treatment of
depression, additional research on both the efficacy and safety of YBIs is
needed before clinicians can safely make recommendations. It is im-
portant to note that no evidence to date supports the efficacy and safety
of yoga practices in lieu of existing treatments shown to be effective for
depression. Future research on the use of YBIs as a monotherapy for
depression should consider the implications of comparing group-de-
livered (e.g., yoga classes) and/or individually-delivered (e.g., at-home
practice, homework) YBIs, in order to determine their efficacy relative
to control conditions and already-established treatments for depression.
Of note, in class practices provide the additional benefit of social en-
gagement and as such, the use of control conditions that do not consider
interpersonal dynamics and interaction with research staff are a less
than optimal.

2.5. Question 5: what are some barriers that clients may face in accessing
YBIs?

Arguably one of the greatest barriers to integrating yoga practice
into clinical care is the issue of access. If clients are not able to establish
a regular yoga practice, they may not be able to obtain the anti-
depressant effects associated with yoga use. A national survey of US
yoga users reported that the majority of yoga practitioners are white,
female, young, and at least college educated.15 These statistics highlight
that the benefits of YBIs are not equally distributed among the US po-
pulation. The limited demographic of yoga users is reflected in the yoga
research and makes up the majority of participants in YBI trials to date,3

with some notable exceptions for lower back pain but not depression.
The homogeneity of the samples significantly limits our ability to
generalize these findings to larger, more diverse populations. Ad-
ditionally, in the literature to date, some of the most commonly cited
barriers to frequent yoga practice include time, cost, and yoga studio
location.16 Efforts to reduce barriers to access by conducting YBIs at
community health centers in underserved neighborhoods have shown
that time remains a significant barrier to practice.39 One potential so-
lution to this access issue and the burden of cost associated with YBIs

would be insurance coverage. More evidence-based studies are needed
to document the clinical effectiveness of YBIs before insurance com-
panies will provide reimbursement. Additionally, it is important to
consider the implications of insurance companies covering YBIs, in-
cluding: who will be able to provide yoga “services,” what training/
certification on the part of instructors will be required to receive re-
imbursements from insurance companies, whether or not “prescrip-
tions” for YBIs will be required, and who will provide them. Ad-
ditionally, home-based YBIs might offer another promising solution to
overcoming some of the barriers to accessing in-person YBIs. Online
delivery of YBIs could help with dissemination to larger audiences and
provide instruction and guidance to individuals interested in devel-
oping a home practice. One study examined the feasibility and ac-
ceptability of an online yoga class for individuals with mood disorders
(i.e., bipolar disorder, major depressive disorder, cyclothymia, or
schizoaffective disorder).40 Following a single online hatha yoga class,
participants rated the course highly and reported significant decreases
in negative affect.40 Future efforts to encourage and facilitate home-
based YBIs might offer a promising solution to increasing access to yoga
interventions.

Two other significant and interrelated barriers to regular yoga
practice among depressed populations in particular are motivation and
compliance.21,41 Depressed individuals might find it especially difficult
to attend and complete yoga classes and sustain the consistent practice
needed to achieve and maintain antidepressant effects.42 More data are
needed on patterns and predictors of attrition in yoga interventions to
better understand how best to maximize adherence and motivation
among depressed populations, among whom these barriers remain
symptoms of the disorder. Taken together, these findings suggest the
need to increase the accessibility of yoga practices to a wider range of
populations, to reduce attrition rates from yoga studies, and to include
more diverse samples in research studies moving forward.

3. Conclusion

In the past two decades, research on the therapeutic effects of YBIs
has grown rapidly, with mounting evidence suggesting that YBIs are
promising for individuals with depressive symptoms and MDD.
However, demonstrating the efficacy of YBIs for reducing depressive
symptoms will not be sufficient to fully integrate yoga practice into
standard clinical care. Additional research is needed to address the
methodological limitations of published YBI studies to date and to allow
providers to “prescribe” yoga practice to their clients in a safe and
personalized manner. In particular, the mental health professions need
more reliable data on what types of yoga interventions to recommend,
the desired “dose” of different YBIs to prescribe, the potential “side
effects” associated with YBIs and ways to mitigate them, and what
barriers might prevent clients from attending regular YBI sessions.
Additionally, providers will need to consider the role of YBIs in treat-
ment plans, and how YBIs can best be combined with existing treat-
ments for depression to maximize outcomes and minimize side effects.
Future research should also examine YBIs’ potential as stand-alone
treatments for depression, as well as investigate which individuals
might benefit most from integrating yoga practice into their treatment
plan.
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