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Abstract: Background: Because the prevalence of mental health concerns is high and access or full
responsiveness to pharmacological or psychotherapeutic treatment for many individuals is low, there
has been increased interest in yoga as a potential therapy for many mental health concerns. Approach:
We synthesize and critique current research on the efficacy of yoga relative to pharmacological approaches for anxiety disorders, mood disorders, posttraumatic stress disorder, obsessive-compulsive
disorder, and eating disorders. Results: Yoga has been tested mostly as a complementary treatment to
standard psychiatric and psychotherapeutic approaches. Findings from efficacy trials largely support
the notion that yoga can help reduce symptoms of many psychiatric conditions, including anxiety, depression, and PTSD symptoms, above and beyond the effects achieved by standard pharmacological
treatments alone; however, most evidence is of poor to moderate quality. Plausible transdiagnostic
bottom-up and top-down mechanisms of yoga’s therapeutic effects have been advanced but remain
untested. Conclusions: While results should be considered preliminary until more rigorous evidence
is available, yoga appears to have the potential to provide many people suffering with psychiatric
symptoms additional relief at relatively little cost. Yoga may be a viable complementary therapy to
psychiatric and psychotherapeutic approaches for people with mental health challenges.
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Mental health is an increasingly urgent global public health concern. Untreated, mental illnesses account for a large share of global disease burden, estimated at 7 to 19% of the
total [1]. Within 20 years, depression alone is expected to be the leading cause of global
disease burden [2]. The costs in terms of suffering and lost potential to individuals, families,
and society is immense. In spite of recent advances in technology, evidence-based treatments, and care delivery, many people suffering from mental illnesses remain untreated
or receive only marginally effective treatments. Given that full alleviation of suffering
from mental illness is uncommon, additional approaches are needed to complement these
treatments, extend efficacy, and offer options acceptable to people who desire treatments
other than or in addition to medication or psychotherapy.
One recently emerging approach to mental health is drawn from a very old Eastern
tradition: Yoga. Yoga is a broad umbrella term for a variety of philosophical tenets and
lifestyle practices, the most common of which in biomedical cultures is hatha yoga. Hatha
yoga comprises physical postures, regulation of breathing, and meditation (see [3] for
an overview).
While hatha yoga is often practiced as a form of physical exercise, it is now frequently
studied as a treatment for a variety of mental and physical health conditions. The prevalence of yoga practice has increased significantly in recent years. In the US, for example,
approximately 13.2% of adults report having practiced yoga, almost 163% more in 2012
than in 1998 [4]. Many individuals report practicing yoga to improve their mental health,
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reduce stress, or bolster their mood [5]. Because many people already practice yoga to
manage their mental health conditions and because many others may benefit, mental health
professionals may want to be conversant with this expanding body of research and may
consider integrating yoga into their treatment approaches.
In biomedicine, yoga is usually considered a complementary treatment; that is, a
practice that can be integrated into a larger treatment plan that is based primarily on
pharmacological treatment or psychotherapy. Earlier, yoga was sometimes considered part
of “alternative” medicine, a broad body of treatments that attempt to provide alternatives
to standard biomedicine. In the past few decades, many so-called alternative medical
modalities have been subjected to scientific scrutiny to determine their value in treating
a variety of health conditions. Those shown in clinical research to be of some value are
often integrated into standard psychiatric and psychotherapeutic approaches to provide
additional potential therapeutic benefit.
Because yoga is widely considered a way to promote mental health in the broader
culture, clinical studies of yoga have proliferated in the past few decades, resulting in a
large literature base. Many subsequent reviews and meta-analyses have been conducted in
efforts to integrate this work (cf. [6–10]); however, making sense of these reviews and metaanalyses is complicated and difficult. The body of studies on which they draw is riddled
with poor-quality clinical trials that fail to consider or eliminate bias. Further, definitions
of “yoga” vary widely; thus, these published reviews of yoga have often included any
intervention labeled as yoga by the authors, including Sudarshan Kriya yoga, which is
almost entirely pranayama-based (breathwork), and Sahaj yoga, which is primarily seated
meditation (cf. [7–9]). Most Westerners recognize yoga as including both of these aspects
but also see asanas (yoga postures) as essential to yoga practice.
To increase our understanding of the efficacy of yoga for mental health conditions,
we provide an overview of the broad body of empirical literature, focusing specifically
on studies of asana-based yoga, which often also includes elements of meditation and
breathwork. Extant published reviews and meta-analyses of yoga’s efficacy for people
with mental health diagnoses have generally not considered the other treatments in which
patients or participants may be engaged (e.g., psychiatric medicine and psychotherapy).
To better contextualize the efficacy of yoga with more mainstream treatments, we organized our overview according to whether the studies tested yoga as an alternative to
psychopharmacological or other first-line treatments or as an integrative or complementary
treatment used along with standard treatments. We reviewed studies on hatha yoga’s efficacy for five of the most common categories of mental illness: anxiety disorders, depression,
obsessive–compulsive disorder, PTSD, and eating disorders. Although we did not conduct a systematic review, we endeavored to include all published studies conducted with
reasonable rigor that addressed the issue of efficacy with these five categories of disorders.
2. Methods
To identify studies for this overview, we relied on a set of recently-published metaanalytic reviews of each category of mental health condition [6–10]. We considered each
of the studies cited within each review for inclusion and identified more recent studies
through searches of PubMed, PsycINFO, and Google Scholar using as the search terms
“yoga” and multiple variants of each of the diagnostic categories included here. Both
authors examined each study to determine their eligibility for inclusion. The retained
studies were those that had tested the efficacy of hatha yoga specifically, rather than
only described its use, and that included information on other treatments provided and
the nature of those treatments. We excluded studies that focused on pranayama- and
meditation-only styles of yoga (e.g., Sudarshan Kriya yoga and Sahaj yoga) if they did not
also include asanas as part of the yoga practice. Additionally, studies were not included
if the articles weakly communicated designs or outcomes and prevented comparison
or analysis of outcomes. These criteria meant we omitted some studies included in the
previously cited meta-analyses.
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In our overview, we distinguished between studies that consider yoga as a primary (alternative) or adjunctive (complementary or integrative treatment) treatment and
have endeavored to describe the role of other first-line treatments when this information
was reported.
3. Anxiety Disorders
Anxiety disorders are characterized by feelings of worry, anxiety, dread, or fear that are
strong enough to interfere with a person’s performance at work or school, in relationships,
or in other important domains. They are associated with autonomic arousal, thoughts of
impending danger, and avoidance or escape behavior [11]. Anxiety becomes problematic
when it is out of proportion to the situation or developmental stage, persistent beyond the
instigating stressor, and hinders functioning. Worldwide, prevalence estimates for anxiety
disorders are around 7.3%, ranging from 4.8% to 10.9% [12]. Diagnosed anxiety disorders
include generalized anxiety disorder, phobia, agoraphobia, panic disorder, social anxiety
disorder, and separation anxiety disorder.
First-line treatments for high levels of anxiety and anxiety disorders include psychotherapeutic approaches, especially cognitive–behavioral therapy (CBT), and medication [13]. Patients who receive psychiatric medications often experience suboptimal anxiety
reduction. For example, satisfactory responses to short-term selective serotonin reuptake
inhibitors (SSRIs) and serotonin–norepinephrine reuptake inhibitors (SNRIs) for the treatment of generalized anxiety disorder (GAD) occur in approximately 60% of patients [14].
Approximately 30% of patients recover with standard pharmacology treatments, while another 30–40% are considered improved [15]. Relapse rates are very high and discontinuing
medication greatly increases the odds of relapse [16].
Many people reporting high levels of anxiety do not seek medical treatment and
reject psychotherapeutic or psychiatric interventions [17]. Concerns regarding potential
side effects, high costs of treatment, potential addiction to medication, and dissatisfaction
with pharmacological treatments contribute to low treatment adoption and adherence
rates [18,19].
People suffering from anxiety disorders often choose to manage their anxiety on
their own rather than by seeking medical treatment or engaging in psychotherapy or
psychiatric interventions [20]. They often use self-help approaches such as support groups
and physical exercise [20] and may also rely on alcohol or other psychoactive substances to
alleviate their symptoms [21].
The appeal of yoga as an additional method to attempt to relieve anxiety has been
growing in recent years. Indeed, reducing stress and anxiety is a primary reason people give
for practicing yoga [5]. In the context of anxiety, yoga intervention research has occasionally
considered yoga as an alternative to standard treatment but has almost always taken a
complementary approach, offering yoga in addition to whatever treatment individuals
were already receiving for their anxiety.
3.1. Yoga as an Alternative Approach for Anxiety Disorders
A few studies have directly compared yoga to pharmacotherapy. In an early study,
91 patients diagnosed as DSM-III “anxiety–neurotic” at a psychiatric outpatient clinic in
India were randomized to receive yoga for 40 min/day five days/week for three months
or given diazepam. Pre–post scores on an anxiety measures significantly improved for the
yoga group and did not significantly change for the medication group [22].
Some studies have directly compared yoga with standard psychotherapeutic treatments while psychiatric medication management was administered across conditions. A
recent study of 226 adult patients (mean age of 33, 70% female; 6% were on anxiolytics)
with a primary DSM-5 GAD diagnosis were randomized to a 12-week trial of Kundalini
yoga, CBT, or stress education [23]. The patients in the Kundalini yoga condition showed
significant pre-to-post trial improvements in anxiety relative to the stress education group,
although the CBT group improved even more. The authors concluded that Kundalini
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yoga was efficacious for GAD, although the results support CBT as first-line treatment. A
small study of 20 patients diagnosed with panic disorder were recruited from a Brazilian
psychology clinic and randomized to receive either yoga or a combination of yoga and psychotherapy [24]. No information on medication was provided. Both interventions occurred
weekly for 100 min and lasted 2 months. Significant reductions in anxiety levels associated
with panic disorder, panic-related beliefs, and panic-related body sensations were observed
in both treatment arms; however, the combined yoga and CBT group showed even further
reductions in anxiety.
3.2. Yoga as a Complementary or Integrative Approach for Anxiety Disorders
In most studies of yoga as a treatment for anxiety, yoga is implemented as an adjunct
to psychotherapy or medical treatment. A handful of these studies were conducted with
people with diagnosed anxiety disorders. In one single-arm study, 55 adults in an acute
inpatient psychiatric unit (with a variety of psychiatric diagnoses) participated in 1–2 yoga
sessions in addition to treatment as usual (TAU) [25]. Patients who completed at least one
session of yoga reported reductions in anxiety that lasted up to a full day; participants also
reported using yoga and meditation as coping mechanisms at discharge. A recent study
in India recruited 200 patients with anxiety-related disorders from a hospital psychiatry
clinic [26]. Patients were randomized into a 3 month yoga or relaxation intervention; the
yoga group demonstrated substantial reductions in anxiety relative to the relaxation group
from baseline to end of intervention. Another study tested the efficacy of two different
interventions and a non-interventional control group in mitigating the effects of depression
or anxiety [27]. Ninety college students diagnosed with anxiety or depression (58.20%
diagnosed with both; 31.34% anxiety only, 10.44% depression only; 56.6% were taking psychiatric medications) were randomized into an 8 week mindfulness meditation intervention
group, an 8 week yoga group, or a non-interventional control group. Anxiety symptoms
decreased significantly from baseline to end of intervention in both the mindfulness and
yoga intervention groups relative to the control group.
Other studies focused on non-patient community samples who were recruited on
the basis of reporting elevated levels of anxiety. For example, a clinical trial conducted
in Australia included 101 people with at least mild anxiety or depression as reported
on the DASS-21, a symptom measure [28]. Participants were randomized to receive
6 weeks of individualized yoga or be on a waitlist. Significant differences in anxiety
and distress symptoms were noted from pre-to-post assessment in the yoga group, while
anxiety and distress levels of those on the waitlist control did not change. A randomized
preference trial was conducted with 500 community-dwelling older adults (mean age was
66 years, 87% women, 44% were on psychotropic medications), who scored high on a worry
questionnaire [29]. Participants received 10 weekly sessions of CBT or 20 twice-weekly
group yoga classes. Both groups experienced substantial reductions in worry and anxiety
that did not differ between groups. Preference for yoga or CBT did not influence results.
Another randomized controlled trial was implemented in Australia with 131 community residents who reported experiencing mild to moderate levels of stress. Twenty-four
percent of the sample was taking psychotropic medication [30]. Participants received
10 weekly sessions of relaxation or hatha yoga. Pre-to-post intervention scores on anxiety
improved over time, but improvement did not differ by intervention.
Several studies have been conducted with medical patients with elevated anxiety. One
randomized clinical trial of 38 breast cancer outpatients undergoing conventional treatment
at a cancer center compared the anxiolytic effects of a yoga program to supportive therapy
prior to their primary treatment (i.e., surgery) [31]. About 40% were taking anxiolytics.
The results showed significant decreases in anxiety pre-to-post in the yoga group relative
to supportive therapy. Another non-psychiatric medical-patient-focused study examined
250 people with osteoarthritis who had received transcutaneous electrical stimulation
and ultrasound treatment [32]. They were randomly assigned to yoga or a TAU control
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group for three months. Anxiety decreased in both groups but substantially more so in the
yoga intervention.
Yoga was also studied in a healthy community sample with “normal” levels of anxiety.
In this study, 34 healthy community participants with no noted psychiatric disorders were
randomized to either 12 weeks of 3/week Iyengar yoga or walking. Those in the yoga
group experienced greater reductions in anxiety relative to those in the walking group [33].
Participants were allowed to be on psychotropic medications although no information on
medication use was reported. A study from India randomized women referred to a yoga
clinic to either a yoga (twice weekly, 90 min duration, for two months) or a waitlist control
group [34]. Both groups were evaluated at baseline and end of the two-month intervention.
Women participating in yoga classes reported significant decreases in both state and trait
anxiety, while women’s anxiety levels in the control condition did not change.
3.3. Summary of Yoga’s Anxiolytic Effects
In summary, yoga demonstrated substantial effects on anxiety in nearly all of the
studies reviewed, which cover a broad range of samples, types of yoga, and study designs.
Although some of the studies focused on diagnosed anxiety disorders, the majority were
conducted with people who self-identified as having high levels of anxiety symptoms. The
fact that in spite of this heterogeneity, yoga interventions were almost always efficacious
suggests a robust effect.
Yoga’s anxiolytic effects may be due to a number of different physiological, psychological, and behavioral mechanisms. Yoga may promote emotion regulation through
integrating bottom-up physiological and top-down psychological processes that facilitate
bidirectional communication between mind and body [35]. Yogic breathing and movement
enhance autonomic nervous system (ANS) regulation. Through practicing yoga, individuals develop skills in remaining calm in times of challenge through deep breathing, mindful
awareness, and attention. Yoga practices can stimulate the vagus nerve, helping to increase
the balance of the ANS through the proportions of GABA and glutamate [36]. Also of importance, practicing yoga facilitates autonomic balance by increasing heart rate variability
(HRV). Increased HRV is also associated with improved adaptation to changing environmental stimuli and physiological reactions to stress [37–39], while higher HRV promotes
recovery following stressful situations [40]. Other potential top-down processes include
attention control, emotional balance, coping abilities, and perspective and wisdom [35].
Although these studies are fairly consistent in demonstrating that yoga as an adjunct
to standard first-line therapies may bring about additional relief from anxiety, caution must
be taken in drawing firm conclusions. The studies reviewed were generally of fairly weak
design, often using waitlist or TAU controls, which do not permit separating the effects of
yoga from non-specific factors such as expectancies and attention. Further, the clinical trials
reported here are prone to many types of biases that are pervasive in nearly all clinical
trials [41]; thus, yoga may be considered a complementary option in treating a range of
anxiety disorders given its potential effectiveness and minimal disadvantages, although
stronger clinical trials are needed to build a firmer evidence base.
4. Major Depressive Disorder and Depressive Symptoms
Major depressive disorder (MDD) is characterized by changes in mood (depressed
mood), motivation (loss of interest or pleasure in daily activities), cognition (inappropriate
guilt, diminished concentration, and recurrent thoughts of death or death-furthering
thoughts and behaviors), and physical symptoms (increases or decreases in eating, sleeping,
activity, or energy), which significantly affect a person’s ability to function [11]. In the US,
the 12 month prevalence for MDD is 7%; women are more likely to be diagnosed with
MDD than men, and young people (18–29 years) are three times as likely to be diagnosed
as people who are 60 or older [11].
Recommendations for treating MDD often include antidepressants and cognitive and
interpersonal therapies. Antidepressants have a somewhat more rapid effect for people
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with moderate to severe MDD and is equivalent in efficacy to cognitive therapy by 16 weeks;
people receiving cognitive therapy are less likely to relapse following treatment [42].
Several non-pharmacological treatments have also been shown to be efficacious, including
aerobic exercise [43], behavioral activation [44], and mindfulness-based interventions [45].
Yoga may also be an effective treatment for MDD (cf. [7]).
4.1. Yoga as a Complementary or Integrative Approach for MDD and Depressive Symptoms
Studies of yoga as an integrative and complementary treatment compare participants
receiving treatment as usual (TAU) plus yoga to TAU alone. In this case, participants
may receive an antidepressant, cognitive therapy, or other treatments. For example, one
study randomly assigned participants in a psychiatric hospital diagnosed with an affective
disorder (42.5% with MDD) to either TAU or TAU plus a 30-day trial of asanas, breathwork,
and meditation [46]. Members of the yoga group reported a significantly greater decrease
in depression and anxiety scores and significantly greater clinical improvement relative
to the control group over the trial. Another clinical trial assigned people with MDD to
one of three groups: an 8-week Bikram group, aerobic exercise, or a waitlist control [47].
Remission rates in the yoga and aerobic exercise groups were similar at 61.1% and 60.0%,
respectively, of the levels at the start of treatment and were significantly higher than waitlist
controls (6.7%). Reductions in depressive symptoms in both active groups were mediated
by changes in rumination. About 20% of their full sample was on medication and about
20% were receiving psychotherapy.
On the other hand, a study compared an inpatient population receiving one of two
antidepressants or an antidepressant plus a 5 week course of weekly hatha yoga in a randomized trial [48]. Although both groups (yoga plus TAU vs. TAU) reported a significant
decrease in symptoms over time, the yoga plus TAU group did not report a significantly
greater decrease in symptoms. Similarly, comparable decreases in depressive symptoms
were reported in a study of women with diagnosed MDD or dysthymia who were randomly assigned to either an eight week weekly hatha yoga group with home practice or an
attention control group [49]. Nearly 70% of participants reported being in psychotherapy.
Almost two-thirds reported taking an antidepressant; somewhat less than 40% were taking
an anxiolytic. Those in the yoga plus TAU group reported significantly lower rumination
scores at the end of the trial than did participants in the attention-control plus TAU group.
Some intervention studies did not explicitly compare yoga to other treatments, but
rather only compared doses of yoga [50]. For example, one trial assigned people diagnosed
with MDD to receive either a high or low dose of home and studio Iyengar yoga (90 min
class, three vs. two times per week for 12 weeks); 87% of the high dose group and 73%
of the low dose group responded with more than a 50% decrease in scores on the Beck
Depression Inventory-II (BDI-II), while both groups experienced remission at the same rate
(BDI-II scores less than 14 at week 12: 93% of high dose group, 87% of low dose). In another
study from the same research group, participants diagnosed with MDD were randomly
assigned to either a low or high dose of home and studio Iyengar yoga, as above [51].
Eight of the nine participants who had been suicidal at the start of the study no longer
reported suicidality at the end of the intervention. Although their sample size was small,
the reported change did not appear to be dose-dependent. Note that the “low dose” of yoga
described in these studies was more intense and longer in duration than that described in
most other studies reported in the present review.
Other studies have directly compared participants with MDD receiving a trial of yoga
to participants receiving other treatments. For example, adults with untreated MDD were
randomly assigned to either an eight-week, twice-weekly hatha yoga class or an attentioncontrol education group [52]. Yoga participants reported significantly greater changes in
depressive symptoms and were more likely to experience remission from MDD during this
period; however, they did not report changes in self-esteem or self-efficacy. Another study
randomly assigned women with a diagnosis of MDD to either a 12-week mindfulness-based
yoga intervention (home-based yoga asana, breathwork, and meditation practice with
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telephone-delivered mindfulness education sessions) or a walking condition (home-based
walking sessions and telephone-delivered health education sessions) [53]. Both groups
reported similar and significant decreases in depressive symptoms over the course of the
study, although the yoga group reported a significant decrease in rumination symptoms
relative to the walking group. Another study randomly assigned women with diagnoses
of MMD or dysthymia to either a yoga intervention or a health education group [54]. Both
groups met weekly for 8 weeks for 75 min/week. The yoga group reported significant
decreases in symptoms of depression and rumination relative to the health education group,
and these decreases were maintained over a year; however, the one year follow-up results
are difficult to interpret due to high attrition from the study (only 7 of 15 members of the
yoga group and 2 of 12 of the health education group completed the follow-up assessment).
Yoga has also been tested with women diagnosed with MDD during pregnancy.
This is an especially important intervention target, as many pregnant women prefer nonpharmacological treatments for their depressive symptoms. In one group, 92 women
diagnosed with prenatal depression were randomly assigned to a hatha yoga group designed for women during their second and third trimester (20 min per week for 12 weeks)
or a leaderless social support group [55]. The yoga did not include either breathwork or
meditation. At the end of the trial, both groups reported significantly less depression,
anxiety, and anger and improved relationships, and the effects were similar across the two
groups. Changes in depression and anxiety were maintained at their follow-up postpartum.
In another study, 46 pregnant women with elevated anxiety or depression were randomly
assigned to eight weeks of prenatal yoga (8 weeks of 75 min sessions weekly) or TAU,
which was accessed outside of the study [56]. Yoga was perceived as safe, feasible, and
acceptable. Depression symptoms in the yoga group did not differ significantly from those
reported by the TAU group, although the yoga group experienced significantly greater
decreases in negative effects. Some members of the TAU and yoga groups used an antidepressant or received psychotherapy during the study period and four members of the TAU
group performed yoga on their own.
4.2. Summary of Yoga for MDD and Depressive Symptoms
Multiple studies suggest that yoga interventions reduce the psychological and physical
symptoms of depression in populations with clinical levels of depression and in those with
subclinical symptoms (cf. [7,57–59]). Participants with depression find yoga interventions
acceptable and beneficial (cf. [49,54,56]). In their meta-analysis, Haller et al. [57] concluded
that yoga’s effect on treating MDD was of a “large size” relative to TAU and “medium size”
relative to standard interventions. This conclusion was consistent with that of a review by
Cramer, Anheyer, Lauche, and Dobos [7]. Our review includes more articles than did the
review by Cramer et al. [7], but also concludes that yoga is a promising intervention for
MDD. We found that, relative to an active control, two of the four study groups performed
significantly better than the control group [52,54]. When compared with active controls
(e.g., walking or social support), they performed as well [53,55,56]. Both studies that looked
at changes in rumination reported significant decreases in symptoms [53,54]. Studies of
complementary interventions (interventions plus TAU) were more mixed in outcomes.
Some supported the use of yoga as a treatment for MDD [46,47]; others did not see any
additional advantage compared to TAU or an attention control [48,49].
Nonetheless, similarly to Haller and colleagues [57], we conclude that the data in
these studies were often of very low quality, as there were often very low doses of yoga,
no active control groups, considerable dropouts from the study, insufficient blinding of
participants and researchers, and other biasing factors.
5. Obsessive–Compulsive Disorder
Obsessive–compulsive disorder (OCD), although not technically classified as an anxiety disorder, can be a life-long disorder often featuring high levels of anxiety and psychosocial impairment. SSRIs are the primary pharmacological approach, but approximately
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50% of patients do not respond to this treatment. When combined with the standard
behavioral therapy for OCD, exposure and prevention, about 30% of OCD patients remain
non-responders [60].
We found just one study that examined yoga and OCD. A randomized clinical trial
compared Kundalini yoga to a relaxation response intervention in 48 patients who met
criteria for OCD; 52% were taking psychiatric medication [61]. Both groups improved
in OCD symptoms, although the yoga group demonstrated greater improvements than
did the relaxation response group, suggesting that Kundalini yoga may be considered an
effective add-on for OCD patients unresponsive to more traditionally used treatments.
6. Posttraumatic Stress Disorder
Many people experience posttraumatic stress symptoms after experiencing or witnessing a traumatic event such as a natural disaster, a serious accident, a terrorist act,
combat, or rape, or after being threatened with death, sexual violence, or serious injury [62].
These symptoms include intrusive thoughts of the trauma, avoidance, hyperarousal, and
disturbances in cognition and mood [11]. When symptoms are severe and last at least
one month, a diagnosis of posttraumatic stress disorder (PTSD) is applied. The annual
prevalence of PTSD in the US is 3.5% and the lifetime prevalence is 9% [62]. Women are
twice as likely as men to be diagnosed with PTSD [63].
Psychiatric treatment of PTSD typically consists of antidepressants such as SSRIs
and SNRIs, which are used either alone or in combination with psychotherapy or other
treatments. Recent meta-analyses reported small differences in outcomes between most
pharmacological treatments for PTSD and placebos; nonetheless, medication may be helpful
in controlling symptoms of PTSD, which may in turn help those with PTSD to engage in
psychotherapy more effectively [64,65].
Psychotherapy, especially trauma-specific therapies such as prolonged exposure therapy or cognitive processing therapy, appear to be superior to medication as first-line
treatments for PTSD [66]. These therapies typically focus on extinguishing conditioned
fear responses, requiring patients to manage intense emotions while focusing on conditioned stimuli, such as sensations from the environment or one’s memories [67]. Rates of
premature termination from psychotherapeutic treatments for PTSD can be high. These
high rates of attrition have been attributed to difficulties that many patients experience in
tolerating these treatments [67].
Given these treatment difficulties, complementary therapy approaches for individuals
with diagnosed PTSD or high levels of posttraumatic stress symptoms have received increasing interest by both mental healthcare providers and patients themselves. In particular,
mind–body approaches may decrease trauma-related symptoms and improve emotion
regulation [35], meaning they could help patients tolerate psychotherapy. Only a small
number of studies have yet examined the efficacy of yoga for treating PTSD; we were unable
to identify any articles directly comparing yoga to psychopharmacological approaches. All
of the reviewed studies either allowed participants to continue with their other treatments
as usual or did not mention other treatments at all in their published articles.
6.1. Yoga as a Complementary or Integrative Therapy for PTSD
In one of the earliest studies of yoga for PTSD, 64 women diagnosed with chronic,
treatment-resistant PTSD were randomly assigned to either a trauma-informed yoga or
supportive women’s health education group. Each intervention took place for one-hour
weekly over 10 weeks [68]. Study participants were required to be engaged in ongoing
supportive therapy and continue current pharmacologic treatment. Women in both conditions showed decreases in PTSD symptoms by the end of the intervention, although the
decreases in the yoga group were much larger.
Several yoga clinical trials have been conducted specifically with veterans with PTSD.
A quasi-experimental pilot study examined veterans diagnosed with PTSD who completed
a yoga intervention in gender-specific groups [69]. Improvements between baseline and
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postintervention were statistically significant for PTSD symptoms as well as for depression,
sleep, quality of life, and subjective neurocognitive complaints.
Another single-arm pilot yoga intervention designed for veterans with diagnosed
comorbid chronic pain and PTSD was conducted at a large urban Veterans Affairs Medical
Center [70]. The sample was primarily African American (69%) and male (61%), with
a mean age of 51.41 years. The results indicated reductions in overall PTSD symptoms.
Veterans reported significant improvements in their ability to participate in social activities and significant reductions in kinesiophobia, an especially helpful improvement for
treating pain.
A recent study randomly assigned participants (91.4% veterans; 66% male; 61.7%
White; 75.1% currently on psychiatric medication) who met diagnostic criteria for PTSD
to attend one of two weekly interventions, yoga or a wellness lifestyle program, for
16 weeks [71]. Participants in both groups showed substantial decreases in PTSD severity over the course of treatment, although those in the yoga group showed significantly
greater reductions in PTSD severity at treatment end than did those in the lifestyle program. Group differences persisted at 7 month follow-up but were no longer statistically
significantly different.
Several studies have focused on community residents self-reporting high levels of
PTSD symptoms. One clinical trial recruited people from the community who had PTSD
symptoms, with eligibility based on reporting clinically significant levels [72]. Approximately 60% of the sample reported having been diagnosed with PTSD and 47% reported
taking psychiatric medication. Participants were randomly assigned to eight weeks of
Kundalini yoga or a waitlist. Participants in both groups demonstrated decreases in PTSD
symptoms, although those in the yoga group reported a significantly greater decline. Participants in the yoga group also showed greater improvements in measures of sleep, positive
affect, perceived stress, anxiety, stress, and resilience relative to those on the waitlist.
A community sample of 38 women (52% White, mean age of 44, 25% veterans) with
self-reported full or subthreshold PTSD symptoms was recruited and randomized to a
12-week Kripalu yoga intervention or a waitlist [73]. Yoga participants reported fewer
reexperiencing and hyperarousal symptoms by the end of the intervention. The waitlist
control group, however, showed similar decreases in reexperiencing and anxiety symptoms,
which may be a result of the positive effect of self-monitoring on PTSD and associated
symptoms or may indicate regression to the mean.
Finally, a clinical trial in Colombia randomized ex-combatants from illegal armed
groups who had been diagnosed with PTSD (73% male, 9% reported prior treatment) to
either sixteen weeks of twice-weekly yoga or a waitlist control [74]. Both groups decreased
in their levels of PTSD symptomatology over the sixteen weeks, although the yoga group
reported a 19% greater reduction in symptoms.
6.2. Summary of Yoga for PTSD
Although preliminary, these studies collectively provide promising support for the
use of yoga as an adjunct to pharmacological or psychotherapeutic approaches to treating
PTSD. The effects are substantial and are in addition to any effects observed for other
treatments participants may have been receiving.
Adding yoga practice to standard treatments for PTSD is based on a solid theoretical
rationale. Although the specific mechanisms by which yoga improves outcomes for people
with PTSD have yet to be empirically established, several theories have been put forward.
Yoga, with its combination of controlled breathing, relaxation, meditation, and movement,
can shift autonomic balance towards the parasympathetic branch of the autonomic nervous
system, thereby reducing the hyperactivation of the amygdala and elevated cortisol levels
that often accompany PTSD [68]. Yoga can alleviate PTSD via psychological pathways as
well. As noted above, yoga can promote better emotion regulation, helping individuals
tolerate and persist in psychotherapy [35], and may increase mindfulness, which helps
reduce the avoidance that is characteristic of PTSD [75].
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7. Eating Disorders
Eating disorders are categorized into three main types: anorexia nervosa, bulimia
nervosa, and binge eating disorder. The 12 month prevalence rates of anorexia nervosa
and bulimia nervosa are, respectively, 0.4% and 1–1.5% of the population, with 10 times as
many females affected as males for both disorders [11]. For binge eating disorder, gender
ratios are much less skewed, with 12 month prevalence rates of 1.6% for women and 0.8%
for men [11]. The reported relapse rates for anorexia nervosa range between 9% and 52%,
with most studies reporting rates greater than 25% [76]. Although 45% of people with
bulimia nervosa were reported to be in remission and 27% improved at follow-up, 23%
had a chronic course [77]. The mortality rates are relatively high for anorexia nervosa
(4.0%) and bulimia nervosa (3.9%) and are further elevated by high rates of suicide [78].
Comorbidity with anxiety disorders and depression is common [79].
Yoga is frequently used in a multimodal treatment for people with eating disorders [80].
Yoga can address the comorbid depression and anxiety associated with eating disorders,
as well as body dissatisfaction and negative affect [81,82]. It also, in theory, addresses a
weakness of other cognitive therapies, as it focuses less on the cognitive aspects of the
disorder (e.g., judging) and more on accepting and being present in the body [83].
7.1. Yoga as Prevention of Eating Disorders
Young adults in a population-based survey who engaged in yoga and Pilates were not
at lower risk of engaging in disordered eating than those who did not [84]. Young women
who reported participating in yoga or Pilates were less likely to report body dissatisfaction
than those who did not, but they did not differ significantly in their weight control methods
and binge eating. On the other hand, young men were more likely to use extreme strategies
for controlling their weight and to binge eat.
Some studies examined changes in eating disorder symptoms and body satisfaction
in general community samples, focusing on preventing or reducing symptoms of eating
disorders. For example, in a naturalistic design, fifth grade girls self-selected either a
yoga intervention (N = 91, 14 weeks of 90 min yoga plus prevention curriculum) or a
waitlist control (N = 41) [83]. Over the course of the program, girls in the yoga intervention
group significantly decreased in their drive for thinness and body dissatisfaction and
increased their self-care at the post-test when compared to girls in the control group. This
study partially replicated an earlier study in a similar but somewhat shorter intervention without a control group [85]. That study reported decreased body dissatisfaction,
decreased tendencies to think about and engage in uncontrolled eating, and improved
social self-concept.
In another study, college students (N = 99, 77.8% female) completed a yoga class that
met for 50 min, three times per week, for eight weeks [86]. Relative to the beginning of the
course, body dissatisfaction and eating disorder pathology were significantly lower at the
end of the course, while body appreciation and self-compassion increased. Men reported
fewer concerns about being overweight and more improvements in body satisfaction as
a result of the course than did women. Finally, 113 women were randomly assigned to
a yoga intervention, a cognitive dissonance intervention, or a control group; 93 women
completed the post-intervention assessment [87]. Information about psychotherapy or
medication use was not provided. Both interventions met weekly for 45 min/week over six
weeks. Pre-to-post intervention, women in the cognitive dissonance group demonstrated
significant decreases in disordered eating, drive for thinness, body dissatisfaction, and
alexithymia. No significant differences over time were reported for the yoga or waitlist
group. No changes in anxiety or depression scores were reported for any group.
Other studies focused on at-risk adult populations in the community. Ninety overweight or obese participants from a community sample with a binge eating problem were
randomly assigned to a weekly 60 min hatha yoga session for 12 weeks or a waitlist control [88]. The yoga group’s binge eating scores and physical activity significantly decreased,
while the waitlist controls showed no changes. These differences were maintained at a
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three month follow-up. Five women with a history of both eating disorders and doing
yoga completed a six day Forrest yoga workshop (yoga, healthy cooking, and reflection)
with follow-ups one month after the workshop [89]. Over the course of the study, the
participants’ ability to recognize and respond to emotional states and affective problems
improved. They also reported decreases in eating disorder symptoms and psychological
maladjustment between baseline and postintervention, effects that were maintained at the
one month follow-up. Finally, a group of adult women (N = 52, 25–44 years old) who were
classified as restrained eaters with reported elevated stress were randomly assigned to
either a Bikram yoga intervention (two 90-min classes weekly for eight weeks) or a waitlist
control [90]. No participants were also receiving concurrent mental health treatment of any
kind. Yoga participants reported greater decreases in the frequency with which they were
binge eating and less eating to cope with negative emotions.
7.2. Yoga as a Complementary or Integrative Therapy for Eating Disorders and Disordered Eating
In a single-arm study, 20 adolescents with mixed eating disorder diagnoses (75%
diagnosed with “other specified feeding or eating disorder”) enrolled in a 12 week trial of
hatha yoga (between 60 and 90 min per week), although only 70% completed the baseline
assessment [91]. Of the total enrolled, 45% had prior experience with yoga; 55% completed
at least seven of the 12 sessions and the final assessment at 12 weeks. No information on
the nature of other treatments received was reported. Participants reported no changes in
restraint and eating concerns but significant decreases in weight concern, shape concern,
anxiety, and depression.
Norwegian adults who were solicited from sites with access to people with eating
disorders were randomly assigned to either a hatha yoga group (twice weekly for 90 min)
or a waitlist control [92]. Twenty-one completed assessments at the post-test, with 12 of 18
and 9 of 12 participants, respectively. Six were also receiving concurrent psychotherapy—
four in the yoga group, two in the control group. No information about medication was
reported. Scores on the global, restriction, eating concern, and weight concern scales of the
Eating Disorders Examination decreased across time for the yoga group but not the waitlist
control group. No changes in shape concern were observed. Changes were maintained at
six month follow-ups. In another trial, adults meeting criteria for either bulimia nervosa or
binge eating disorder were randomly assigned to either a Kripalu yoga (90 min weekly for
8 weeks; N = 26 completers) or a waitlist control group (N = 27 completers) [93]. Many had a
history of prior psychotherapy (79.2%) and current medication (30.19%). Relative to waitlist
controls, participants in the yoga group showed greater decreases in binge eating frequency,
emotional regulation difficulties, and self-criticism and improved self-compassion and
mindfulness skills over the course of the study.
Adolescents receiving outpatient treatment for an eating disorder were randomly
assigned to either a TAU waitlist or an eight-week trial of individual yoga (twice weekly for
an hour) plus TAU [81]. Participants were female (92%), diagnosed with anorexia nervosa
(55%), and had a history of hospitalization (45%) and overexercising (48%). At the end of
treatment, adolescents in the yoga group reported fewer symptoms of eating disorders,
which was maintained at a one month follow-up. Symptoms of depression and anxiety
declined across time for both groups, which were not significantly different from each
other. Food preoccupation declined between the start and end of each yoga session.
Thirty-eight participants in a residential eating disorders program (97.3% female, 58%
diagnosed with anorexia nervosa) were randomly assigned either to an hour-long hatha
yoga class for five days immediately before dinner or a control group completing regularly
scheduled residential activities during the same period [82]. Pre-meal but not post-meal
negative affect declined among participants in the yoga group.
7.3. Summary of Yoga for Eating Disorders and Disordered Eating
Yoga appears to be a promising adjunct for treating people with eating disorders and
may be an efficacious prevention strategy in reducing risk factors and symptoms when
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used in the community (e.g., [83,86,88]). Although the studies reviewed generally drew
positive conclusions about yoga’s efficacy with these populations and make sense from
a theoretical standpoint, the research evidence is weak, as many studies lacked a control
group and studies that did employ a control group often used waitlist controls rather than
active control groups. In a meta-analysis, however, effect sizes for global eating disorder
psychopathology and body image concerns were small but significant, and for binge eating
and bulimia were moderate to large [6]. Effect sizes for dietary restraint and eating concerns
were not significant.
8. Conclusions
Any general conclusions drawn from our review must be tempered by acknowledging
the lack of rigor of this body of research, and we discuss in some detail these limitations
below; however, the extant studies have fairly consistently yielded findings suggesting
that yoga may be a helpful addition to first-line therapies for people diagnosed with
anxiety, depression, and other psychiatric disorders. Yoga may be an appealing option
for many people who are hesitant about psychiatric medications or psychotherapy. Yoga
is widely available and can be made affordable [6]. Further, although occasional injuries
were described in the research reported here, yoga has few negative side effects, which are
mostly musculoskeletal issues such as strains and sprains [3]; nonetheless, some studies
of people with eating disorders reported problems with social comparisons or negative
self-talk [6].
Many plausible mechanisms by which yoga may affect symptoms have been identified,
although their function as the link between yoga practice and symptom reduction remains
to be tested. Importantly, many of these mechanisms are transdiagnostic. For example,
stress is known to exacerbate virtually every mental health symptom [94] and yoga’s
stress-reducing properties have been well-documented [3]. Yoga helps to shift autonomic
balance towards the parasympathetic nervous system, which provides a cascade of benefits
(increased frequency of heart rate variability, decreased GABA), manifesting as reductions
in many types of symptoms [3,9,33,36]. Stress reduction through yoga also provides myriad
psychological benefits that may reduce mental health symptoms, including increased
emotion regulation capability, improved health behaviors, better social connections and
support, and deeper spirituality [95].
The current review was based on studies identified in previous systematic reviews
along with additional literature searches, but does not constitute a full systematic review
of yoga for each disorder. In addition, the review is based on a body of literature that is
generally not strong; however, the current limitations of this body of literature provide
ample direction for more rigorous research in the future. Many of the reviewed studies
relied on treatment as usual or waitlist controls, which did not account for non-specific
factors such as expectancies and attention. Future well-designed clinical trials should
randomize participants into conditions of yoga and comparators, so that the added value
of yoga can be determined. Many of the studies we reviewed did not even report whether
participants were also receiving medication or psychotherapy let alone control for them in
analyses. We know little about the therapeutic “dose” of yoga, and most of the trials of
yoga reported here were very short; yoga’s beneficial effects likely accumulate over months
and years.
Hatha yoga is a wide umbrella of many distinct types of yoga that vary on many
dimensions. Studies should carefully select and tailor the yoga intervention to the targeted
symptoms, perhaps considering the specific mechanisms targeted. For example, yoga
that emphasizes breathwork and linking breath to movement may be particularly helpful
in improving vagal tone, while more gentle or restorative types of yoga may target the
relaxation response. More vigorous yoga may help patients to improve their cardiovascular
system and muscular strength, which may improve emotion regulation abilities [96]. To
date, however, different yoga styles do not appear to differ in their rates of positive
outcomes [4].
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In summary, yoga appears to be a viable complementary intervention approach for a
range of mental health challenges. The research evidence in support of its beneficial effects
is not yet strong but is becoming more robust over the years as researchers implement more
rigorous trials. It is appealing to many people and of low risk and low cost. Further, there
are many different types of yoga, meaning that people have options regarding different
styles and intensities and may be able to find the best fit for developing a yoga lifestyle
that helps them achieve and maintain better mental health.
Author Contributions: Conceptualization, writing of both the original draft and reviewing and
editing, C.L.P. and J.M.S. All authors have read and agreed to the published version of the manuscript.
Funding: This research received no external funding.
Conflicts of Interest: The authors declare no conflict of interest, financial or otherwise.

References
1.
2.

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

13.
14.

15.
16.

17.
18.
19.
20.

Rehm, J.; Shield, K.D. Global Burden of Disease and the Impact of Mental and Addictive Disorders. Curr. Psychiatry Rep. 2019, 21, 10.
[CrossRef]
Bennett, J.E.; Stevens, G.A.; Mathers, C.D.; Bonita, R.; Rehm, J.; Kruk, M.E.; Riley, L.M.; Dain, K.; Kengne, A.P.; Chalkidou, K.; et al.
NCD Countdown 2030: Worldwide trends in non-communicable disease mortality and progress towards Sustainable Development Goal target 3.4. Lancet 2018, 392, 1072–1088. [CrossRef]
Nyer, M.; Nauphal, M.; Roberg, R.; Streeter, C. Applications of yoga in psychiatry: What we know. Focus 2018, 16, 12–18.
[CrossRef]
Cramer, H.; Ward, L.; Steel, A.; Lauche, R.; Dobos, G.; Zhang, Y. Prevalence, patterns, and predictors of yoga use: Results of a US
nationally representative survey. Am. J. Prev. Med. 2016, 50, 230–235. [CrossRef]
Park, C.L.; Riley, K.E.; Besedin, E.; Stewart, V.M. Why practice yoga? Practitioners’ motivations for starting and continuing yoga.
J. Health Psychol. 2016, 21, 887–896. [CrossRef]
Borden, A. Cook-Cottone, C. Yoga and eating disorder prevention and treatment: A comprehensive review and meta-analysis.
Eat. Dis. 2020, 28, 400–437. [CrossRef]
Cramer, H.; Anheyer, D.; Lauche, R.; Dobos, G. A systematic review of yoga for major depressive disorder. J. Affect. Disord. 2017,
213, 70–77. [CrossRef]
Cramer, H.; Anheyer, D.; Saha, F.J.; Dobos, G. Yoga for posttraumatic stress disorder—A systematic review and meta-analysis.
BMC Psychiatry 2018, 18, 72. [CrossRef]
Cramer, H.; Lauche, R.; Anheyer, D.; Pilkington, K.; de Manincor, M.; Dobos, G.; Ward, L. Yoga for anxiety: A systematic review
and meta-analysis of randomized controlled trials. Depress. Anxiety 2018, 35, 830–843. [CrossRef]
Ostermann, T.; Vogel, H.; Boehm, K.; Cramer, H. Effects of yoga on eating disorders—A systematic review. Complement. Ther.
Med. 2019, 46, 73–80. [CrossRef]
America Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (DSM-5), 5th ed.; American Psychiatric
Publishing: Washington, DC, USA, 2013; p. 947.
Andrade, L.H.; Alonso, J.; Mneimneh, Z.; Wells, J.E.; Al-Hamzawi, A.; Borges, G.; Bromet, E.; Bruffaerts, R.; de Girolamo, G.; de
Graaf, R.; et al. Barriers to mental health treatment: Results from the WHO World Mental Health surveys. Psychol. Med. 2014, 44,
1303–1317. [CrossRef]
Katzman, M.A.; Bleau, P.; Blier, P.; Chokka, P.; Kjernisted, K.; Van Ameringen, M. Canadian clinical practice guidelines for the
management of anxiety, posttraumatic stress and obsessive-compulsive disorders. BMC Psychiatry 2014, 14, 1–83. [CrossRef]
Newman, M.G.; Llera, S.J.; Erickson, T.M.; Przeworski, A.; Castonguay, L.G. Worry and generalized anxiety disorder: A review
and theoretical synthesis of evidence on nature, etiology, mechanisms, and treatment. Annu. Rev. Clin. Psychol. 2013, 9, 275–297.
[CrossRef]
Bystritsky, A. Treatment-resistant anxiety disorders. Mol. Psychiatry 2006, 11, 805–814. [CrossRef]
Batelaan, N.M.; Bosman, R.C.; Muntingh, A.; Scholten, W.D.; Huijbregts, K.M.; van Balkom, A.J.L.M. Risk of relapse after antidepressant discontinuation in anxiety disorders, obsessive-compulsive disorder, and post-traumatic stress disorder: Systematic
review and meta-analysis of relapse prevention trials. BMJ 2017, 358, j3927. [CrossRef]
Morgan, A.J.; Jorm, A.F. Self-help strategies that are helpful for sub-threshold depression: A Delphi consensus study. J. Affect.
Disord. 2009, 115, 196–200. [CrossRef]
Sajatovic MThompson, T.R.; Nanry, K.; Edwards, S.; Manjunath, R. Prospective, open-label trial measuring satisfaction and
convenience of two formulations of lamotrigine in subjects with mood disorders. Patient Prefer. Adherence 2013, 7, 411. [CrossRef]
Zivin, K.; Madden, J.M.; Zhang, F.; Soumerai, S.B.; Graves, A.J. Cost-related medication nonadherence among beneficiaries with
depression following Medicare Part D. Am. J. Geriatr. Psychiatry 2009, 17, 1068–1076. [CrossRef]
Fredericks, S.; Lapum, J.; Lo, J. Anxiety, depression, and self-management: A systematic review. Clin. Nurs. Res. 2012, 21, 411–430.
[CrossRef]

Psychiatry Int. 2021, 2

21.
22.
23.

24.
25.
26.
27.
28.

29.
30.
31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44.
45.

46.
47.

399

Turner, S.; Mota, N.; Bolton, J.; Sareen, J. Self-medication with alcohol or drugs for mood and anxiety disorders: A narrative
review of the epidemiological literature. Depress. Anxiety 2018, 35, 851–860. [CrossRef]
Sahasi, G.; Mohan, D.; Kacker, C. Effectiveness of yogic techniques in the management of anxiety. J. Personal. Clin. Stud. 1989, 5,
51–55.
Simon, N.M.; Hofmann, S.G.; Rosenfield, D.; Hoeppner, S.S.; Hoge, E.A.; Bui, E.; Khalsa, S.B.S. Efficacy of yoga vs cognitive
behavioral therapy vs stress education for the treatment of Generalized Anxiety Disorder: A randomized clinical trial. JAMA
Psychiatry 2021, 78, 13–20. [CrossRef] [PubMed]
Vorkapic, C.F.; Rangé, B. Reducing the symptomatology of panic disorder: The effects of a yoga program alone and in combination
with cognitive behavioral therapy. Front. Psychiatry 2014, 5, 177. [CrossRef] [PubMed]
Bukar, N.K.; Eberhardt, L.M.; Davidson, J. East meets west in psychiatry: Yoga as an adjunct therapy for management of anxiety.
Arch. Psychiatr. Nurs. 2019, 33, 371–376. [CrossRef] [PubMed]
Khan, M.F.; Jain, J.; Gupta, R.; Gaur, K. Effect of yoga on anxiety: An interventional study. Int. Multispec. J. Health 2018, 4, 36–40.
Falsafi, N. A randomized controlled trial of mindfulness versus yoga: Effects on depression and/or anxiety in college students. J.
Am. Psychiatr. Nurses Assoc. 2016, 22, 483–497. [CrossRef]
de Manincor, M.; Bensoussan, A.; Smith, C.A.; Barr, K.; Schweickle, M.; Donoghoe, L.L.; Bourchier, S.; Fahey, P. Individualized
yoga for reducing depression and anxiety, and improving well-being: A randomized controlled trial. Depress. Anxiety 2016, 33,
816–828. [CrossRef]
Brenes, G.A.; Divers, J.; Miller, M.E.; Danhauer, S.C. A randomized preference trial of cognitive-behavioral therapy and yoga for
the treatment of worry in anxious older adults. Contemp. Clin. Trials Commun. 2018, 10, 169–176. [CrossRef]
Smith, C.; Hancock, H.; Blake-Mortimer, J.; Eckert, K. A randomised comparative trial of yoga and relaxation to reduce stress and
anxiety. Complement. Ther. Med. 2007, 15, 77–83. [CrossRef]
Rao, M.R.; Raghuram, N.; Nagendra, H.R.; Gopinath, K.S.; Srinath, B.S.; Diwakar, R.B.; Patil, S.; Bilimagga, S.R.; Rao, N.;
Varambally, S. Anxiolytic effects of a yoga program in early breast cancer patients undergoing conventional treatment: A
randomized controlled trial. Complement. Ther. Med. 2009, 17, 1–8. [CrossRef]
Ebnezar, J.; Nagarathna, R.; Yogitha, B.; Nagendra, H.R. Effect of integrated yoga therapy on pain, morning stiffness and anxiety
in osteoarthritis of the knee joint: A randomized control study. Int. J. Yoga 2012, 5, 28–36.
Streeter, C.C.; Whitfield, T.H.; Owen, L.; Rein, T.; Karri, S.K.; Yakhkind, A.; Perlmutter, R.; Prescot, A.; Renshaw, P.F.; Ciraulo,
D.A.; et al. Effects of yoga versus walking on mood, anxiety, and brain GABA levels: A randomized controlled MRS study. J.
Altern. Complement. Med. 2010, 16, 1145–1152. [CrossRef] [PubMed]
Javnbakht, M.; Hejazi Kenari, R.; Ghasemi, M. Effects of yoga on depression and anxiety of women. Complement. Ther. Clin. Pract.
2009, 15, 102–104. [CrossRef] [PubMed]
Gard, T.; Noggle, J.J.; Park, C.L.; Vago, D.R.; Wilson, A. Potential self-regulatory mechanisms of yoga for psychological health.
Front. Hum. Neurosci. 2014, 8, 770. [CrossRef] [PubMed]
Mehta, U.M.; Gangadhar, B.N. Yoga: Balancing the excitation-inhibition equilibrium in psychiatric disorders. Prog. Brain Res.
2019, 244, 387–413.
Appelhans, B.M.; Luecken, L.J. Heart rate variability as an index of regulated emotional responding. Rev. Gen. Psychol. 2006, 10,
229–240. [CrossRef]
Dishman, R.K.; Nakamura, Y.; Garcia, M.E.; Thompson, R.W.; Dunn, A.L.; Blair, S.N. Heart rate variability, trait anxiety, and
perceived stress among physically fit men and women. Int. J. Psychophysiol. 2000, 37, 121–133. [CrossRef]
Tyagi, A.; Cohen, M. Yoga and heart rate variability: A comprehensive review of the literature. Int. J. Yoga 2016, 9, 97.
Renna, M.E.; Hoyt, M.A.; Ottaviani, C.; Mennin, D.S. An experimental examination of worry and relaxation on cardiovascular,
endocrine, and inflammatory processes. Psychoneuroendocrinology 2020, 122, 104870. [CrossRef]
Marshall, I.J.; Kuiper, J.; Wallace, B.C. RobotReviewer: Evaluation of a system for automatically assessing bias in clinical trials. J.
Am. Med. Inform. Assoc. 2016, 23, 193–201. [CrossRef]
DeRubeis, R.J.; Siegle, G.J.; Hollon, S.D. Cognitive therapy versus medication for depression: Treatment outcomes and neural
mechanisms. Nat. Rev. Neurosci. 2008, 9, 788–796. [CrossRef] [PubMed]
Morres, I.D.; Hatzigeorgiadis, A.; Stathi, A.; Comoutos, N.; Arpin-Cribbie, C.; Krommidas, C.; Theodorakis, Y. Aerobic exercise
for adult patients with major depressive disorder in mental health services: A systematic review and meta-analysis. Depress.
Anxiety 2019, 36, 39–53. [CrossRef]
Cuijpers, P.; van Straten, A.; Warmerdam, L. Behavioral activation treatments of depression: A meta-analysis. Clin. Psychol. Rev.
2007, 27, 318–326. [CrossRef] [PubMed]
Wang, Y.-Y.; Li, X.-H.; Zheng, W.; Xu, Z.-Y.; Ng, C.H.; Ungvari, G.S.; Yuan, Z.; Xiang, Y.-T. Mindfulness-based interventions for
major depressive disorder: A comprehensive meta-analysis of randomized controlled trials. J. Affect. Disord. 2018, 229, 429–436.
[CrossRef]
Kumar, S.; Subramaniam, E.; Bhavanani, A.B.; Sarkar, S.; Balasundaram, S. Effect of adjunct yoga therapy in depressive disorders:
Findings from a randomized controlled study. Indian J. Psychiatry 2019, 61, 592–597.
La Rocque, C.L.; Mazurka, R.; Stuckless, T.J.R.; Pyke, K.; Harkness, K.L. Randomized controlled trial of Bikram yoga and aerobic
exercise for depression in women: Efficacy and stress-based mechanisms. J. Affect. Disord. 2021, 280, 457–466. [CrossRef]

Psychiatry Int. 2021, 2

48.

49.

50.

51.

52.
53.
54.

55.
56.
57.
58.
59.
60.

61.

62.
63.

64.

65.

66.

67.
68.
69.
70.

400

Sarubin, N.; Nothdurfter, C.; Schüle, C.; Lieb, M.; Uhr, M.; Born, C.; Zimmermannc, R.; Bühner, M.; Konopka, K.;
Rupprecht, R.; et al. The influence of Hatha yoga as an add-on treatment in major depression on hypothalamic–pituitary–adrenalaxis activity: A randomized trial. J. Psychiatr. Res. 2014, 53, 76–83. [CrossRef]
Kinser, P.A.; Bourguignon, C.; Whaley, D.; Hauenstein, E.; Taylor, A.G. Feasibility, acceptability, and effects of gentle hatha yoga
for women with major depression: Findings From a randomized controlled mixed-methods study. Arch. Psychiatr. Nurs. 2013, 27,
137–147. [CrossRef]
Streeter, C.C.; Gerbarg, P.L.; Whitfield, T.H.; Owen, L.; Johnston, J.; Silveri, M.M.; Gensler, M.; Faulkner, C.L.; Mann, C.; Wixted,
M.; et al. Treatment of major depressive disorder with Iyengar yoga and coherent breathing: A randomized controlled dosing
study. J. Altern. Complement. Med. 2017, 23, 201–207. [CrossRef] [PubMed]
Nyer, M.; Gerbarg, P.L.; Silveri, M.M.; Johnston, J.; Scott, T.M.; Nauphal, M.; Owen, L.; Nielsen, G.H.; Mischoulon, D.;
Brown, R.P.; et al. A randomized controlled dosing study of Iyengar yoga and coherent breathing for the treatment of major depressive disorder: Impact on suicidal ideation and safety findings. Complement. Ther. Med. 2018, 37, 136–142. [CrossRef]
Prathikanti, S.; Rivera, R.; Cochran, A.; Tungol, J.G.; Fayazmanesh, N.; Weinmann, E. Treating major depression with yoga: A
prospective, randomized, controlled pilot trial. PLoS ONE 2017, 12, e0173869. [CrossRef]
Schuver, K.J.; Lewis, B.A. Mindfulness-based yoga intervention for women with depression. Complement. Ther. Med. 2016, 26,
85–91. [CrossRef]
Kinser, P.A.; Elswick, R.K.; Kornstein, S. Potential long-term effects of a mind-body intervention for women with Major
Depressive Disorder: Sustained mental health improvements with a pilot yoga intervention. Arch. Psychiatr. Nurs. 2014, 28,
377–383. [CrossRef] [PubMed]
Field, T.; Diego, M.; Delgado, J.; Medina, L. Yoga and social support reduce prenatal depression, anxiety and cortisol. J. Bodyw.
Mov. Ther. 2013, 17, 397–403. [CrossRef]
Davis, K.; Goodman, S.H.; Leiferman, J.; Taylor, M.; Dimidjian, S. A randomized controlled trial of yoga for pregnant women
with symptoms of depression and anxiety. Complement. Ther. Clin. Pract. 2015, 21, 166–172. [CrossRef]
Haller, H.; Anheyer, D.; Cramer, H.; Dobos, G. Complementary therapies for clinical depression: An overview of systematic
reviews. BMJ Open 2019, 9, e028527. [CrossRef]
Pilkington, K.; Kirkwood, G.; Rampes, H.; Richardson, J. Yoga for depression: The research evidence. J. Affect. Disord. 2005, 89,
13–24. [CrossRef]
Uebelacker, L.A.; Tremont, G.; Epstein-Lubow, G.; Gaudiano, B.A.; Gillette, T.; Kalibatseva, Z.; Miller, I.W. Open Trial of vinyasa
yoga for persistently depressed individuals: Evidence of feasibility and acceptability. Behav. Modif. 2010, 34, 247–264. [CrossRef]
Fineberg, N.A.; Reghunandanan, S.; Simpson, H.B.; Phillips, K.A.; Richter, M.A.; Matthews, K.; Stein, D.; Sareen, J.; Brown, A.;
Sookman, D. Obsessive–compulsive disorder (OCD): Practical strategies for pharmacological and somatic treatment in adults.
Psychiatry Res. 2015, 227, 114–125. [CrossRef] [PubMed]
Shannahoff-Khalsa, D.; Fernandes, R.Y.; de BPereira, C.A.; March, J.S.; Leckman, J.F.; Golshan, S.; Vieira, M.S.; Polanczyk, G.V.;
Miguel, E.C.; Shavitt, R.G. Kundalini yoga meditation versus the relaxation response meditation for treating adults with
obsessive-compulsive disorder: A randomized clinical trial. Front. Psychiatry 2019, 10, 793. [CrossRef] [PubMed]
Kilpatrick, D.G.; Resnick, H.S.; Milanak, M.E.; Miller, M.W.; Keyes, K.M.; Friedman, M.J. National estimates of exposure to
traumatic events and PTSD prevalence using DSM-IV and DSM-5 criteria. J. Trauma. Stress 2013, 26, 537–547. [CrossRef] [PubMed]
Lehavot, K.; Goldberg, S.B.; Chen, J.A.; Katon, J.G.; Glass, J.E.; Fortney, J.C.; Simpson, T.L.; Schnurr, P.P. Do trauma type, stressful
life events, and social support explain women veterans’ high prevalence of PTSD? Soc. Psychiatry Psychiatr. Epidemiol. 2018, 53,
943–953. [CrossRef] [PubMed]
Cipriani, A.; Williams, T.; Nikolakopoulou, A.; Salanti, G.; Chaimani, A.; Ipser, J.; Cowen, P.J.; Geddes, J.R.; Stein, D.J. Comparative
efficacy and acceptability of pharmacological treatments for post-traumatic stress disorder in adults: A network meta-analysis.
Psychol. Med. 2017, 48, 1975–1984. [CrossRef]
Hoskins, M.; Pearce, J.; Bethell, A.; Dankova, L.; Barbui, C.; Tol, W.A.; Van Ommeren, M.; De Jong, J.; Seedat, S.; Chen, H.; et al.
Pharmacotherapy for post-traumatic stress disorder: Systematic review and meta-analysis. Br. J. Psychiatry 2015, 206, 93–100.
[CrossRef]
Lee, D.J.; Schnitzlein, C.W.; Wolf, J.P.; Vythilingam, M.; Rasmusson, A.M.; Hoge, C.W. Psychotherapy versus pharmacotherapy
for posttraumatic stress disorder: Systemic review and meta-analyses to determine first-line treatments. Depress. Anxiety 2016, 33,
792–806. [CrossRef] [PubMed]
Rothbaum, B.O.; McSweeney, L.B. Patients need to remain in treatment for PTSD to receive the full benefit. J. Anxiety Disord.
2019, 68, 102156. [CrossRef]
van der Kolk, B.A.; West, J.; Rhodes, A.; Emerson, D.; Suvak, M.; Spinazzola, J. Yoga as an adjunctive treatment for posttraumatic
stress disorder: A randomized controlled trial. J. Clin. Psychiatry 2014, 75, e559–e565. [CrossRef]
Zaccari, B.; Callahan, M.L.; Storzbach, D.; McFarlane, N.; Hudson, R.; Loftis, J.M. Yoga for veterans with PTSD: Cognitive
functioning, mental health, and salivary cortisol. Psychol. Trauma Theory Res. Pract. Policy 2020, 12, 913–917. [CrossRef]
Chopin, S.M.; Sheerin, C.M.; Meyer, B.L. Yoga for warriors: An intervention for veterans with comorbid chronic pain and PTSD.
Psychol. Trauma Theory Res. Pract. Policy 2020, 12, 888–896. [CrossRef]

Psychiatry Int. 2021, 2

71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

91.
92.
93.
94.
95.
96.

401

Davis, L.W.; Schmid, A.A.; Daggy, J.K.; Yang, Z.; O’Connor, C.E.; Schalk, N.; Do, A.-N.L.; Maric, D.; Lazarick, D.; Knock, H.
Symptoms improve after a yoga program designed for PTSD in a randomized controlled trial with veterans and civilians. Psychol.
Trauma Theory Res. Pract. Policy 2020, 12, 904–912. [CrossRef]
Jindani, F.; Turner, N.; Khalsa, S.B.S. A yoga intervention for posttraumatic stress: A preliminary randomized control trial.
Evid.-Based Complement. Altern. Med. 2015, 2015, 351746. [CrossRef] [PubMed]
Mitchell, K.S.; Dick, A.M.; DiMartino, D.M.; Smith, B.N.; Niles, B.; Koenen, K.C.; Street, A. A pilot study of a randomized
controlled trial of yoga as an intervention for PTSD symptoms in women. J. Trauma. Stress 2014, 27, 121–128. [CrossRef] [PubMed]
Quinones, N.; Maquet, Y.G.; Velez, D.M.; Lopez, M.A. Efficacy of a Satyananda yoga intervention for reintegrating adults
diagnosed with posttraumatic stress disorder. Int. J. Yoga Ther. 2015, 25, 89–99. [CrossRef] [PubMed]
Aliche, C.J.; Ifeagwazi, C.M.; Mefoh, P.C.; Eze, J.E.; Chukwuorji, J.C. Experiential avoidance mediates the relations between
mindfulness and PTSD symptoms severity in terrorist attack survivors. Nord. Psychol. 2020, 73, 191–207. [CrossRef]
Khalsa, S.S.; Portnoff, L.C.; McCurdy-McKinnon, D.; Feusner, J.D. What happens after treatment? A systematic review of relapse,
remission, and recovery in anorexia nervosa. J. Eat. Disord. 2017, 5, 1–12. [CrossRef] [PubMed]
Steinhausen, H.C.; Weber, S. The outcome of bulimia nervosa: Findings from one-quarter century of research. Am. J. Psychiatry
2009, 166, 1331–1341. [CrossRef]
Crow, S.J.; Peterson, C.B.; Swanson, S.A.; Raymond, N.C.; Specker, S.; Eckert, E.D.; Mitchell, J.E. Increased mortality in bulimia
nervosa and other eating disorders. Am. J. Psychiatry 2009, 166, 1342–1346. [CrossRef] [PubMed]
Fink, E.L.; Smith, A.R.; Gordon, K.H.; Holm-Denoma, J.M.; Joiner, T.E., Jr. Psychological correlates of purging disorder as
compared with other eating disorders: An exploratory investigation. Int. J. Eat. Disord. 2009, 42, 31–39. [CrossRef]
Frisch, M.J.; Herzog, D.B.; Franko, D.L. Residential treatment for eating disorders. Int. J. Eat. Disord. 2006, 39, 434–442. [CrossRef]
Carei, T.R.; Fyfe-Johnson, A.L.; Breuner, C.C.; Brown, M.A. Randomized controlled clinical trial of yoga in the treatment of eating
disorders. J. Adolesc. Health 2010, 46, 346–351. [CrossRef]
Pacanowski, C.R.; Diers, L.; Crosby, R.D.; Neumark-Sztainer, D. Yoga in the treatment of eating disorders within a residential
program: A randomized controlled trial. Eat. Disord. 2017, 25, 37–51. [CrossRef]
Cook-Cottone, C.; Talebkhah, K.; Guyker, W.; Keddie, E. A controlled trial of a yoga-based prevention program targeting eating
disorder risk factors among middle school females. Eat. Disord. 2017, 25, 392–405. [CrossRef] [PubMed]
Neumark, S.D.; Eisenberg, M.E.; Wall, M.; Loth, K.A. Yoga and Pilates: Associations with body image and disordered-eating
behaviors in a population-based sample of young adults. Int. J. Eat. Disord. 2011, 44, 276–280. [CrossRef] [PubMed]
Scime, M.; Cook-Cottone, C. Primary prevention of eating disorders: A constructivist integration of mind and body strategies.
Int. J. Eat. Disord. 2008, 41, 134–142. [CrossRef] [PubMed]
Kramer, R.; Cuccolo, K. Yoga practice in a college sample: Associated changes in eating disorder, body image, and related factors
over time. Eat. Disord. 2020, 28, 494–512. [CrossRef]
Mitchell, K.S.; Mazzeo, S.E.; Rausch, S.M.; Cooke, K.L. Innovative interventions for disordered eating: Evaluating dissonancebased and yoga interventions. Int. J. Eat. Disord. 2007, 40, 120–128. [CrossRef] [PubMed]
McIver, S.; O’Halloran, P.; McGartland, M. Yoga as a treatment for binge eating disorder: A preliminary study. Complement. Ther.
Med. 2009, 17, 196–202. [CrossRef]
Dale, L.P.; Mattison, A.M.; Greening, K.; Galen, G.; Neace, W.P.; Matacin, M.L. Yoga workshop impacts psychological functioning
and mood of women with self-reported history of eating disorders. Eat. Disord. 2009, 17, 422–434. [CrossRef]
Hopkins, L.B.; Medina, J.L.; Baird, S.O.; Rosenfield, D.; Powers, M.B.; Smits, J.A.J. Heated hatha yoga to target cortisol reactivity
to stress and affective eating in women at risk for obesity-related illnesses: A randomized controlled trial. J. Consult. Clin. Psychol.
2016, 84, 558–564. [CrossRef]
Hall, A.; Ofei-Tenkorang, N.A.; Machan, J.T.; Gordon, C.M. Use of yoga in outpatient eating disorder treatment: A pilot study. J.
Eat. Disord. 2016, 4, 38. [CrossRef]
Karlsen, K.E.; Vrabel, K.; Bratland-Sanda, S.; Ulleberg, P.; Benum, K. Effect of yoga in the treatment of eating disorders: A
single-blinded randomized controlled trial with 6-months follow-up. Int. J. Yoga 2018, 11, 166–169. [CrossRef]
Brennan, M.A.; Whelton, W.J.; Sharpe, D. Benefits of yoga in the treatment of eating disorders: Results of a randomized controlled
trial. Eat. Disord. 2020, 28, 438–457. [CrossRef] [PubMed]
Shields, G.S.; Slavich, G.M. Lifetime stress exposure and health: A review of contemporary assessment methods and biological
mechanisms. Soc. Personal. Psychol. Compass 2017, 11, e12335. [CrossRef] [PubMed]
Park, C.L.; Finkelstein-Fox, L.; Sacco, S.J.; Braun, T.D.; Lazar, S. How does yoga reduce stress? A clinical trial testing psychological
mechanisms. Stress Health 2021, 37, 116–126. [CrossRef] [PubMed]
Park, C.L.; Finkelstein-Fox, L.; Groessl, E.J.; Elwy, A.R.; Lee, S.Y. Exploring how different types of yoga change psychological
resources and emotional well-being across a single session. Complement. Ther. Med. 2020, 49, 102354. [CrossRef] [PubMed]

