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Major Depressive Disorder (MDD)
DSMV Criteria

(Diagnostic & Statistical Manual of Mental Disorders, 5th Ed)

5 or more symptoms for 2-weeks including symptom #1
or #2 below and clinically significant distress/impairment
in overall functioning

Depressed mood (sad, empty, hopeless)
Loss of interest/pleasure in daily activities
Weight or appetite change

Sleep disturbance

Psychomotor agitation or retardation

Fatigue or loss of energy

Feelings of worthlessness or guilt

Difficulty with concentration or indecisiveness
Suicidal ideation
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Sadness or Depressed Mood

Short term or temporary

Specific to a life event or circumstance

There is still interest/pleasure in other activities

No serious disruption of sleeping and eating patterns
No self-diminishing negative thought patterns

No suicidal ideation




Etiology of Depression

* biological

* genetic

e environmental

* childhood or developmental events
* stressful life events

 severe and prolonged stress




Stress and Depression

“Research has supported a strong association between
stress and depression...

...higher levels of significant stressors prior to the onset
of major depressive episodes in patients...

...stressors were 2.5 times more likely in depressed
patients...

... In community samples, 80% of depressed cases were
preceded by major life events...most episodes of major
depression are preceded by stressful life events”

From: Stress and depression. Hammen C. Annual Review of Clinical Psychology
1:293-319, 2005.




Stress and Depression

“...chronic stress (defined as stress ongoing for
more than 12 months) is a stronger predictor of
depressive symptoms than acute stressors.”

“Other research has found that continuing
adverse conditions, such as poverty, medical
disablilities, and lasting marital discord, are
associated with risk for depression.”

From: Stress and depression. Hammen C. Annual Review of Clinical Psychology
1:293-319, 2005.




Treatments for Depression

e Pharmaceuticals

o Psychotherapy

o Cognitive Behavioral Therapy
o EXxercise

o Relaxation Therapy

o Meditation

o Yoga
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Yoga Practices

Postures, Breathing, Relaxation, Meditation
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Fitness

1 Flexibility
1 Strength

1Coordination/Balance ‘

TRespiratory Function
1 Self-Efficacy

Self-Regulation

1 Stress Regulation
TEmotion Regulation
TResilience
TEquanimity
1 Self-Efficacy
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Awareness

T Attention
TMindfulness
1Concentration
1Cognition
TMeta-cognition
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Spirituality

TUnitive State
T Transcendence
1Flow
T Transformation
1Life Meaning/Purpose
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Global Human Functionality

TPhysical & Mental Health, 1Physical Performance
1Stress & Emotion Regulation, 1Awareness/Mindfulness, TMeta-cognition
TPositive Behavior, 1Wellbeing, 1Values, 1Life Purpose & Meaning, 1 Spirituality




Yoga Treatment of Depression
Mechanisms of Action

® Decreasing rumination

® Promoting decrease in stress reactivity
® Regulating neurotransmitters

® Promoting more adaptive thinking

® Promoting behavioral activation

® Increasing sleep regulation

From: Hatha yoga for depression: critical review of the evidence for efficacy,
plausible mechanisms of action, and directions for future research, Uebelacker LA,
Epstein-Lubow G, Gaudiano BA, Tremont G, Battle CL, Miller IW, Journal of
Psychiatric Practice, 16:22-33, 2010.
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“Yoga for Depression is a godsend: baautifully
written, medically accurate, and very practical

I highly recommend itl"—Christiane Northrup, M.D., |
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author of Women's Bodies, Women's Wisdom
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Boost Your Mood,
Memory, and
Concentration

with Easy 5-Minute, 10-Minute,
and 20-Minute Yoga Routines
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Background: The demand for clinically efficacious, safe, patient acceptable, and cost-
effective forms of treatment for mental illness is growing. Several studies have demon-
strated benefit from yoga in specific psychiatric symptoms and a general sense of well-
being.

Objective: To systematically examine the evidence for efficacy of yoga in the treatment of
selected major psychiatric disorders.

Methods: Electronic searcnes of The Cochrane Central Register of Controlled Trials and the
standard bibliographic databases, MEDLINE, EMBASE, and PsycINFO, were performed
through Agril 2011 and an updated in June 2011 using the keywords yoga AND psychiatry
OR depression OR anxiety OR schizophrenia OR cognition OR memory OR attention AND
randomized controlled trial (RCT). Studies with yoga as the independent variable and one of
the above mentioned terms as the dependent variable were included and exclusion criteria
were applied.

Results:The search yielded a total of 124 trials, of which 16 met rigorous criteria for the final
review. Grade B evidence supporting a potential acute benefit for yoga exists in depression
(four RCTs), as an adjunct to pharmacotherapy in schizophrenia (three RCTs), in children
with ADHD (two RCTs), and Grade C evidence in sleep complaints (three RCTs). RCTs
in cognitive disorders and eating disorders yielded conflicting results. No studies looked
at primary prevention, relapse prevention, or comparative effectiveness versus pharma-
cotherapy.

Conclusion: There is emerging evidence from randomized trials to support popular beliefs
about yoga for depression, sleep disorders, and as an augmentation therapy. Limitations
of literature include inability to do double-blind studies, multiplicity of comparisons within
small studies, and lack of replication. Biomarker and neuroimaging studies, those compar-
ing yoga with standard pharmaco- and psychotherapies, and studies of long-term efficacy
are needed to fully translate the promise of yoga for enhancing mental health.
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Pathophysiology, etiology, and
prevalence of depression

Definition and prevalence

Major depressive disorder (MDD) is defined as a
period of 2 weeks or longer in which there is depressed
mood or loss of interest or pleasure and at least
four other symptoms involving changes in weight/
appetite, sleep, activity level, energy, self-image, con-
centration, or suicidality. To meet diagnostic criteria,
these symptoms must significantly impair social,
occupational, or other functioning. MDD is one of
the most common psychiatric conditions, estimated
to affect 350 million individuals worldwide (World
Health Organization, 2010). In 2012, 16 million
adults in the United States had at least one depressive
episode within the past year (Substance Abuse and
Mental Health Services Administration, 2012). It is
estimated that 20% of women and 12% of men will
experience major depression in their lifetime.

Etiology and pathophysiology

Major depression is a complex biopsychosocial dis-
order, frequently co-occurs with anxiety disorders
and substance use disorders (Kessler et al., 2003), and
is likely clinically and etiologically heterogeneous
(Hasler, 2010). Thus, many etiological hypotheses have
been proposed. Considerable evidence suggests that
alterations in metabolism of neurotransmitters such
as serotonin, norepinephrine, or dopamine in the
brain underlie the pathophysiology of depression
(Belmaker & Agam, 2008). There is also evidence that
acute depression is associated with decreased total
gamma-aminobutyric acid (GABA) in the prefrontal
and occipital cortex (Hasler et al., 2007). GABA is the
primary inhibitory neurotransmitter in the brain.

Chronic stress (Roy & Campbell, 2013) and impaired
emotion regulation (Compare, Zarbo, Shonin,

Van Gordon, & Marconi, 2014)—which affects how
one copes with stress—are risk factors for MDD.
'hus, MDD is considered to be a stress-related dis-
order, and some individuals show dysfunction of the
hypothalamic-pituitary-adrenal (HPA) axis and
have heightened levels of the stress hormone cortisol
(Pariante & Lightman, 2008). High levels of cortisol
release and abnormalities in the stress response are
hypothesized to account for associations between
volume loss in the hippocampus (an important brain
structure for learning and memory) and longer dura
tions of episodes of depression (Sheline, Gado, &
Kraemer, 2003). Relatedly, inflammatory-response
activation has been implicated in depression. Ele-
vated levels of proinflammatory cytokines, such as
interleukin-1, interleukin-6, and tumor necrosis fac
tor alpha, are seen in depression and associated with
activation of the HPA axis and disruption of the cen
tral serotonin system (Dantzer, O’Connor, Freund,
Johnson, & Kelley, 2008).

Genetic factors and heritability are implicated in
depression. Estimates suggest that genes account for
30-40% of the variance in susceptibility to MDD,
although there is little evidence for specific genes or
gene-by-environment interactions (Donnelly, 2008;
Kendler, Gardner, & Prescott, 2006). Environmen
tal factors are also likely to increase susceptibility to
or precipitate MDD. Specific environmental factors
may include childhood traumatic events, interper
sonal difficulties, interpersonal loss, isolation, and
ongoing stressors. Psychological factors, such as
increased anxiety and tendency to interpret events
in negative ways, may also be related to depression.
Similarly, cognitive biases and deficits in cognitive
control may be associated with poor emotion reg-
ulation and are common in depressive disorders,
and therefore could have implications for treatment
strategies (Joormann & Quinn, 2014).
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Abstract

The purpose of this article was to systematically review yoga interventions aimed at improving depressive symptoms. A total of 23
interventions published between 201 | and May 2016 were evaluated in this review. Three study designs were used: randomized
control trials, quasi-experimental, and pretest/posttest, with majority being randomized control trials. Most of the studies were in
the United States. Various yoga schools were used, with the most common being Hatha yoga. The number of participants par-
ticipating in the studies ranged from [4 to 136, implying that most studies had a small sample. The duration of the intervention
period varied greatly, with the majority being 6 weeks or longer. Limitations of the interventions involved the small sample sizes
used by the majority of the studies, most studies examining the short-term effect of yoga for depression, and the nonutilization of
behavioral theories. Despite the limitations, it can be concluded that the yoga interventions were effective in reducing depression.

“...it can be concluded that the yoga interventions
were effective in reducing depression.”

https://www.ncbi.nlm.nih.qov/pmc/articles/PMC5871291/pdf/10.1177 2156587217715927.
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A systematic review of yoga for major depressive disorder ) o

Holger Cramer™”", Dennis Anheyer’, Romy Lauche’, Gustav Dobos’

* Department of Internal and Integrative Medicine, Klintken Essen-Mitte, Faculty of Medicine, University of Duisburg-Essen, Essen, Germany
Y Australian Research Centre in Complementary and Integrative Medicine (ARCCIM), Faculty of Health, University of Technology Sydney, Sydney, Australia

“This review found some evidence for
positive effects beyond placebo and
comparable effects compared to evidence-
based interventions.”




Yoga Treatment of Depression

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

Std diff Lower Upper
in means limit limit p-Value

Lavretsky etal [24] TC vs HE HAM-D24 -060 -1.09 -0.12 0.02

“ T Yeungetal [26] TCvs WL HAM-D17 -0.14 -0.81 0.53 0.68
medltatlve Yeungetal [27] TCvs HE HAM-D17 -0.95 -1.83 -0.07 0.03
Yeungetal [27] TCvs WL HAM-D17 -0.68 -1.50 0.13 0.10
Chanetal  [28] QGvs CBTHAM-D17 -0.04 -0.85 076 0.91
movements may have Chanetal  [28] QGvs WL HAM-D17 -0.82 -1.70 0.06 0.07
Field et al (34] TYvs WL CES-D  -059 -1.06 -0.13 0.01
e ﬁ h Field et al (35] YGvsMS CES-D 049 -1.14 0.16 0.14
positive effects on the S I g = R YRR P P
Jana et al (36] YG vs ECTHAM-D17 -1.35 -2.30 -041 0.00
fMDD Jana et al (36] YG vs IMNHAM-D17 -0.05 -0.95 0.85 0.91
treatment 0 . Sarubinetal  [37] YGvs DT HAM-D21 -020 -0.74 0.35 0.48
Schuveretal [38] YG vs SW BDI 028 -0.95 040 043
and |m Ortantl W|th Sharmaetal [39] YG vs SQ HAM-D17 -1.17 -1.95 -0.40 0.00
p y, Sharmaetal  [40] YG vs WL HAM-D17 -1.71 -263 -0.79 0.00
Kinseretal  [41]YGvsHE PHQ-9  -044 -143 055 0.39
no occurrence Of Uebelacker et al [42] YG vs WWQIDS 025 -1.25 075 0.62
Uebelacker et al [43] YG vs HE QIDS 018 -053 018 0.33
| . Prathikanti et al [44] YG vs HP BDI .30 -2.00 -0.59 0.00

significant adverse 0% 076 037 000 ‘
-2.00 -1.00 0.00 1.00 2.00

Meditative Control

events.”

Meta Analysis

Figure 3. Effects of meditative movements on depression.

From: Effects of Meditative Movements on Major Depressive Disorder: A Systematic
Review and Meta-Analysis of Randomized Controlled Trials. Zou L, Yeung A, Li C, Wei GX,
Chen KW, Kinser PA, Chan JSM, Ren Z, Journal of Clinical Medicine, 1;7(8), 2018.

https.:.//www.ncbi.nlm.nih.qov/pmc/articles/PMC6111244/pdf/icm-07-00195. pdf
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Yoga Treatment of Chronic Depression

Study Effect size

Kinser 2013 5 112[-2.28,

i .data Of thirteen Mitchell 2012 -0.84[-1.58, -
RCTS ” Uebelacker 2015 -0.36 [-1.59,
“...a Comparison Of yoga Butler 2008 0.14 [-0.39,
to psychoeducation
control showed that

Prathikanti 2017 : -1.12[-1.86, -

Uebelacker 2017 -0.30[-0.72,

hatha yoga led to Total(95% C) 0520095,
reductions of symptoms :
Of depreSSiOn i ’ -;}OVOLH‘;Z - EOVOLH’S1

treatment control
Observed Outcome

Fig 3. Effect of yoga versus psychoeducation control conditions on depressive symptoms.

From: Hatha yoga for acute, chronic and/or treatment-resistant mood and anxiety disorders:
A systematic review and meta-analysis. Vollbehr NK, Bartels-Velthuis AA, Nauta MH,
Castelein S, Steenhuis LA, Hoenders HJR, Ostafin BD, PLoS One, 1;13:€0204925, 2018

https://journals.plos.orqg/plosone/article/file 2id=10. 137 1/journal.pone.0204925&type=printable
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Perceptions of hatha yoga amongst persistently depressed individuals @Cmsmk
enrolled in a trial of yoga for depression

Lisa A. Uebelacker™”", Morganne Kraines‘", Monica K. Broughton i Geoffrey Tremont™®,
L. Tom Gillette', Gary Epstein-Lubow™"”“, Ana M. Abrantes™", Cynthia Battle™”, Ivan W. Miller™"

@ Butler Hospital, Providence, RI, United States
® Alpert Medical School of Brown University, Providence, Rl, United States

“...comments reinforced the importance of aspects of mindfulness, such as attention
to the present moment and acceptance of one’s self and one’s experience...”
“Practicing mindfulness in class is likely associated with some of the notable effects
of yoga cited by our participants, including learning to focus, concentrate, or be in
the present moment; learning self-acceptance; and learning self-awareness.”

“Many participants discussed the use of breathing techniques in the context of their
life outside of yoga class, and particularly to cope with stressful situations.”

“...not only did participants report engaging in home practice, but they found they
found breathing practices in particular to be helpful.”

https.://www.ncbi.nlm.nih.qov/pmc/articles/PMC5679431/pdf/nihms904085.pdf
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Weeks of Assessment

From: Antidepressant efficacy of Sudarshan Kriya Yoga (SKY) in melancholia: a
randomized comparison with electroconvulsive therapy (ECT) and imipramine,
Janakiramaiah N et al., Journal of Affective Disorders 57:255-259, 2000.
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From: Adjunctive yoga v. health
education for persistent major
depression: a randomized
controlled trial. Uebelacker LA, = =
Tremont G, Gillette LT, Epstein- Weeks From Baseline
Lubow G, Strong DR, Abrantes
AM, Tyrka AR, Tran T, Gaudiano
BA, Miller IW, Psychological
Medicine, 47:2130-2142, 2017

Fig. 2. Mean unadjusted Quick Inventory of Depression
Symptomatology — Clinician Rating (QIDS) scores for yoga
and Healthy Living Workshop (HLW) participants across
assessments. Shaded areas represent standard errors.

https..//www.ncbi.nlm.nih.qov/pmc/articles/PMC5548599/pdf/nihms852580. pdf
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Yoga Treatment of Depression

MDD Therapy Remission (%)

“Patients who had ,, mY0ch gow
susceptible polymorphisms

and were poor responders to
SSRI treatment showed
significant improvement of
depressive symptoms with
yoga therapy.”

M;ld Moderate Se\}erc
MDD stratified by severity

From: 5-HTTLPR and MTHFR 677C>T polymorphisms and response to yoga-based
lifestyle intervention in major depressive disorder: A randomized active-controlled trial.
Tolahunase MR, Sagar R, Dada R, Indian Journal of Psychiatry, 60:410-426, 2018.

https.:.//www.ncbi.nlm.nih.qov/pomc/articles/PMC6278208/?report=printable
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From: Psychological Function,
lyengar Yoga, and Coherent
Breathing: A Randomized Controlled
Dosing Study. Scott TM, Gerbarg
PL, Silveri MM, Nielsen GH, Owen L, Baseline Weekd4 Week8 Week 12
Nyer M, Brown RP, Streeter CC,
Journal of Psychiatric Practice,
25:437-450, 2019. Cumulative Yoga Mins HDG

Cumulative Yoga Mins LDG




Yoga, Thalamic GABA, Mood & Anxiety

Left-Thalamus
Proton-VIRS

YOGA Post-Yoga

. r/\w/\w

FIG. 2. Spectral data show-
ing an increase in the area of
the edited y-aminobutyric acid
(GABA) resonance doublet at
3.00 parts per million (ppm)
from scan 2 to scan 3 for the
left thalamu. voxel in the yoga
group. Glx, glutamate and
glutamine u)mple\ MRS,
magnetic resonance spectros-
copy; NAA, N-acetylaspartate;
MM, macromolecules.

From: Effects of yoga versus walking on mood, anxiety, and brain GABA levels: a
randomized controlled MRS study, Streeter CC, Whitfield TH, Owen L, Rein T, Karri

SK, Yakhkind A, Perimutter R, Prescot A, Renshaw PF, Ciraulo DA, Jensen JE.
Journal of Alternative and Complementary Medicine, 16:1145-52, 2010.

https.://www.ncbi.nlm.nih.qov/pmc/articles/PMC3111147/pdf/acm.2010.0007.pdf
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Thalamic Gamma Aminobutyric Acid Level Changes
in Major Depressive Disorder After a 12-Week

lyengar Yoga and Coherent Breathing Intervention

Chris C. Streeter, MD, ~® Patricia L. Gerbarg, MD,” Richard P. Brown, MD;?
Tammy M. Scott, PhD,**'° Greylin H. Nielsen, BA,* Liz Owen, BArch; Osamu Sakai, MD, PhD,"
Jennifer T. Sneider, PhD,*®> Maren B. Nyer, PhD*'? and Marisa M. Silveri, PhD'**

13

..one of the mechanisms through which yoga
improves mood is by increasing the activity of the
GABA system. The observed increase in GABA levels
following a Y| [yoga intervention] that was no longer
observed 8 days after a Yl suggests that the
associated increase in GABA after a Yl is time limited
such that at least one Y| a week may be necessary to
maintain the elevated GABA levels.”




Restorative Neurology and Neuroscience 36 (2018) 423-442
DOI 10.3233/RNN-170810
10S Press

Original Research Article

Yoga- and meditation-based lifestyle
intervention increases neuroplasticity
and reduces severity of major depressive
disorder: A randomized controlled trial

Madhuri R. Tolahunase?, Rajesh Sagar®, Muneeb Faig® and Rima Dada®*
ADepartment of Anatomy, Lab for Molecular Reproduction and Genetics, All India Institute
of Medical Sciences (AIIMS), New Delhi, India

bDepartment of Psychiatry, All India Institute of Medical Sciences (AIIMS), New Delhi, India

“...decrease in depression severity after [yoga and
meditation-based lifestyle intervention] YMLI in MDD is
associated with improved systemic biomarkers of
neuroplasticity. Thus YMLI can be considered as a
therapeutic intervention in MDD management.”
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Yoga for the treatment of depression: Five questions to move the evidence- | M)
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base forward

Maya Nauphal®™', David Mischoulon™*", Lisa Uebelacker®*?, Chris Streeter"#"":*,
Maren Nyer"“*

* Department of Psychology, Boston University, Boston MA, United States

® Department of Psychiatry, Harvard School of Medicine, Boston MA, United States

“ Department of Psychiatry, Massachusetts General Hospital, Boston MA, United States

4 Alpert Medical School, Brown University, Providence RI, United States
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* Department of Psychiatry, Boston University School of Medicine, Boston MA, United States
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Substantial research has been done on many of the populations and parts of the body that COVID-19
preys on most. Use this section of Yoga Alliance's website to learn more about scientific research on
the effects of yoga on the elderly, respiratory function, anxiety, and depression, to name a few.
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Review Papers (what's this?) Notable Publications (what's this?)

Body-Centered Interventions for Psychopathological Conditions: A Review. Thalamic Gamma Aminobutyric Acid Level Changes in Major Depressive Disorder
Tarsha MS, Park S, Tortora S. After a 12-Week lyengar Yoga and Coherent Breathing Intervention.
Front Psychol. 2020 Jan 24;10:2907. Streeter CC, Gerbarg PL, Brown RP, Scott TM, Nielsen GH, Owen L, Sakai O, Sneider
[ full text | JT, Nyer MB, Silveri MM
J Altern Complement Med. 2020 Mar;26(3):1%0-197
Yoga for the treatment of depression: Five questions to move the evidence-base [ abstract]
forward.
Nauphal M, Mischoulon D, Uebelacker L, Streeter C, Nyer M Effect of adjunct yoga therapy in depressive disorders: Findings from a
Complement Ther Med. 2019 Oct;46:153-157 randomized controlled study.
[ abstract] Kumar S, Subramaniam E, Bhavanani AB, Sarkar S, Bal
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