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Yoga and eating disorder prevention and treatment:
A comprehensive review and meta-analysis

Ashlye Borden and Catherine Cook-Cottone

Department of Counseling, School, and Educational Psychology, University at Buffalo, State University of
New York, Buffalo, NY, United States

ABSTRACT

Yoga is frequently used in conjunction with standard treatment
approaches for eating disorders. However, yoga’s efficacy and
effectiveness in preventing and treating eating disorders has
remained unclear. The aim of this comprehensive review and
meta-analysis is to review the extant literature and assess the
effects of yoga in the prevention and intervention of eating
disorder symptoms and correlates in both clinical and non-
clinical populations. Studies assessing yoga and its effect on
eating disorder symptoms and/or body image as related to
disordered eating, were eligible for inclusion. The comprehen-
sive review details correlational, non-controlled, non-
randomized controlled, and yoga comparison studies. For the
meta-analysis, only randomized controlled trials comparing
a yoga-based intervention to a non-yoga control group were
included. In total, 43 studies are included in this review, with 11
trials involving 754 participants included in the meta-analysis.
Results of the comprehensive review and meta-analyses results
indicated yoga interventions demonstrated a small, significant
effect on global eating disorder psychopathology, a moderate-
to-large effect on binge eating and bulimia, and a small effect
on body image concerns, as compared to the control condi-
tions. There was no statistically significant effect on dietary
restraint in either direction. Additionally, results indicated
a small-to-moderate effect on a composite measure of eating
disorder-related constructs. These findings suggest that yoga-
based interventions may be an effective approach supporting
the prevention and treatment of eating disorders.

Clinical implications

¢ Yoga interventions reduce global eating disorder psychopathology, binge
eating and bulimia, and eating disorder-related constructs.

¢ Yoga interventions have a positive effect on body image concerns.

¢ Yoga interventions have no significant effect on dietary restraint in either
direction.

e Yoga-based interventions may be an effective approach supporting the
prevention and treatment of eating disorders.

CONTACT Catherine Cook-Cottone @ cpcook@buffalo.edu @ Department of Counseling, School, and
Educational Psychology, University at Buffalo, State University of New York, Buffalo, New York, 14260, United States
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Introduction

Anorexia nervosa (AN), bulimia nervosa (BN), and binge eating disorder
(BED), the three primary eating disorders (EDs), are a set of complex disorders
affecting how a person relates to food, eating, and the body (American
Psychiatric Association, 2013; Cook-Cottone, 2020). In AN, individuals
restrict food, have a distorted experience of their body and body image,
demonstrate a drive for thinness, and may binge and purge (American
Psychiatric Association, 2013). In BN, individuals struggle with emotional
and physical dysregulation; body and body image concerns; and engage in
a binge-purge cycle (American Psychiatric Association, 2013). In BED, indi-
viduals engage in frequent binges, experience emotional and physical dysre-
gulation, and do not compensate with purging (American Psychiatric
Association, 2013). For those with EDs, the body and eating become the
central point of cognitive and emotional focus (Cook-Cottone, 2020). The
body is the perceived source of symptoms (e.g., body dissatisfaction, felt sense
of emotions) as well as the place where many of the symptoms take a toll (e.g.,
bone density issues, malnutrition, electrolyte imbalance, and other conse-
quences of extreme weight loss or gain; American Psychiatric Association,
2013).

Outcomes related to treatment for EDs have shown only moderate effects
with cognitive behavioral therapy, bonafide psychotherapy, and family-based
interventions showing the most promise (Cook-Cottone, 2020; Grenon et al.,
2019; Van den Berg et al., 2019). While comprehensive treatment programs
across methodologies address cognitive and emotional symptoms, rarely do
these manualized programs integrate somatic or body work. The same could
be said for prevention. Ariel-Donges et al. (2019) report that, for many years,
the gold standard for addressing body dissatisfaction has been cognitive
dissonance and media literacy interventions, both of which are cognitive
approaches. Those at risk for and struggling with EDs have little opportunity
to learn and practice positive embodiment, such as learning how to be and
work with their bodies in healthy ways and experiencing the body as a source
for grounding, connection, breathwork, emotional experience, relaxation, and
intuition (Cook-Cottone, 2020; Neumark-Sztainer et al., 2020; Perey & Cook-
Cottone, 2020; Piran & Neumark-Sztainer, 2020). Perhaps in response to this
gap in intervention, many treatment centers regularly include embodied
practices, such as yoga, in their therapeutic offerings.

Yoga, a mind-body practice, is frequently used in conjunction with standard
treatment approaches for EDs, with many treatment centers incorporating
yoga classes into their schedules, and practitioners referring patients to yoga.
Yoga is theorized to help support and maintain protective factors associated
with wellbeing, and reduce risk for disordered eating through active practice
being with and working with physical sensations, emotions, and cognitions
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(Cook-Cottone, 2020). However, despite the acceptance and utilization of
yoga among practitioners and the growing support for a positive embodiment
model for understanding the mechanism of change, yoga’s efficacy and effec-
tiveness in preventing and treating EDs is unclear (Cook-Cottone, 2020; Klein
& Cook-Cottone, 2013). In order to address this need in a comprehensive
manner, this review and meta-analysis was written as one component of
a special issue on yoga, embodiment, and eating disorders which includes
two articles on the theoretical connection among yoga, embodiment, and
disordered eating (see Perey & Cook-Cottone, 2020; Piran & Neumark-
Sztainer, 2020), an article detailing a conceptual model describing mechanisms
for how yoga practice may support positive embodiment (Cox & Tylka, 2020),
an article on social justice and inclusion issues as related to these three
constructs (Webb et al., 2020), as well as an article detailing potential future
directions in research (Cox, Cook-Cottone et al., 2020). The specific aim of
this review and meta-analysis, within the context of the larger special issue, is
to assess the effects of yoga on ED symptoms and correlates in both clinical
and non-clinical populations via a review and analysis of the extant literature.

Eating disorders, mechanisms of change, and yoga

When EDs are viewed from the perspective of being with and working with the
experiences of the body, there is a clear intersection among biopsychosocial
mechanisms associated with ED risk, the onset and maintenance of EDs,
factors associated with wellbeing and recovery, and the mechanisms and
benefits of yoga (Cook-Cottone, 2015, 2020). As the body of work exploring
yoga as a prevention and treatment intervention for disordered eating grows,
so does the theoretical framework for understanding its effectiveness. Yoga
and ED researchers have identified several factors that appear to be related to
risk and pathology that are also known to be positively affected by the practice
of yoga. These include: stress reactivity (Hopkins et al., 2016), negative affect
(e.g., depression and anxiety; Ariel-Donges et al., 2019; Carei et al., 2010;
Halliwell et al., 2018; Pacanowski et al., 2020), emotion regulation difficulties
(Brennan et al., 2020; Hopkins et al., 2016), self-objectification (Cox et al.,
2016; Daubenmier, 2005; Fredrickson & Roberts, 1997; Mahlo & Tiggemann,
2016), negative body image (Ariel-Donges et al., 2019; Halliwell et al., 2019),
body dissatisfaction (Halliwell et al., 2018; Pacanowski et al., 2020), body
surveillance (Halliwell et al., 2019, 2018), self-criticism (Brennan et al., 2020)
and loneliness and isolation (Pacanowski et al., 2020).

Going beyond the amelioration of risk and dysregulation, yogic approaches
to disordered eating are also aligned with positive psychological approaches in
which flourishing and positive embodiment are emphasized (Cook-Cottone,
2015, 2020). Positive embodiment is defined as a way of being in which
awareness and experience is conceptualized as residing in and manifesting
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from the body (Cook-Cottone, 2020). In addition to shifting how individuals
think about their body, theories of embodiment hold that interventions must
also change how individuals inhabit and experience their bodies (Cook-
Cottone, 2020; Halliwell et al., 2019, 2018; Menzel & Levine, 2011; Piran,
2016). Existing interventions addressing body image components of disor-
dered eating have incorporated behavioral elements allowing for active prac-
tice of new ways of being; however, most are primarily cognitive and based on
models of attitude change (Halliwell et al., 2019). Notably, positive embodi-
ment practices such as yoga offer something beyond the reprieve from symp-
toms (Cook-Cottone, 2020). They offer skills for, and direction toward, a life
that an individual wants to be present in, a life in which the body is a resource
and connection with the self is the center of an unfolding experience of being
each and every day (Cook-Cottone, 2020).

Yoga has been identified as a specific and accessible approach to positive
embodiment (Cook-Cottone, 2015, 2020; Halliwell et al., 2019). Further, yoga
is readily available and cost effective (Ariel-Donges et al., 2019). Yoga culti-
vates a direct experience of the body (Karlsen et al., 2018). Yoga incorporates
concentration and meditation practices, physical awareness and movement, as
well as breath awareness (McIver et al., 2009). Yoga is believed to be a practice
in body awareness which involves attentive focus on, and awareness of,
internal body sensations, which has been found to be low among persons
with EDs (Karlsen et al., 2018). Yoga and ED researchers have identified
several constructs that are aligned with a positive embodiment approach to
prevention and recovery. These include: mindfulness (Brennan et al., 2020;
Douglass, 2009), self-compassion (Brennan et al., 2020), body appreciation
(Halliwell et al., 2018), positive body image (Halliwell et al., 2019; Tylka &
Wood-Barcalow, 2015), body connectedness (Halliwell et al., 2019), function-
ality appreciation (Halliwell et al., 2018), positive affect (Pacanowski et al.,
2020), and cultivating of a sense of community (Pacanowski et al., 2020).

To date there have been three comprehensive reviews, but no meta-
analyses, conducted on the research related to yoga and EDs (Domingues &
Carmo, 2019; Klein & Cook-Cottone, 2013; Ostermann, Vogel, Boehm et al,,
2019). In 2013, Klein and Cook-Cottone reviewed the extant research which
included 14 articles (40% cross sectional studies and 60% longitudinal designs)
that explored the effectiveness of yoga interventions for preventing and treat-
ing EDs. Overall, findings indicated that yoga practitioners were reported to be
at a decreased risk for EDs, and ED risk and symptoms were either reduced or
unchanged after yoga interventions.

In 2019, Domingues and Carmo reviewed 12 cross-sectional studies and
concluded that the results across studies were inconsistent. Yoga practice
was reported to be associated with healthier eating behaviors, lower dis-
ordered eating symptoms, higher positive body image, and stronger body
satisfaction. They also suggested that a high dosage of yoga may be
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associated with a higher prevalence of ED behaviors. The specific studies
that reported this were unique and relative outliers in terms of the specific
relevance to the larger question of yoga risk and ED recovery. For example,
one of the studies combined yoga and Pilates (a physical fitness system that
integrates the use of apparatus to complete strength and flexibility exer-
cises) as a single construct, finding increased risk of binge eating and
unhealthy and extreme weight control behaviors to occur only in male
survey respondents (Neumark-Sztainer et al., 2011). The second study
found higher rates of orthorexia (a condition involving obsessive behavior
organized around the pursuit of a healthy diet) among instructors of body/
mind classes (Herranz Valera et al, 2014). Note, orthorexia is not
a clinical ED.

Last, Ostermann, Vogel, Boehm et al. (2019) conducted a systematic
review on the effects of yoga on EDs, reviewing eight randomized controlled
trials and four non-randomized controlled trials on yoga for patients with
EDs and other individuals with disordered eating and/or body dissatisfac-
tion. The authors reported that comparison of yoga to untreated control
groups yielded effect sizes that were small to moderately sized and, in most
cases, not significant. This report concluded that there was limited evidence
on the safety and effectiveness of yoga among patients with EDs. This review
included citations through July 2018. A significant limitation of the review
was that it analyzed all eating-related symptoms as one construct, rather than
by specific symptoms relevant to the prevention and treatment of EDs.
Further, the statistical analysis was limited to the calculation of an effect
size for each outcome measure within each study. Without statistically
combining data across studies, the ability to meaningfully synthesize the
data is limited.

To meet the need for an updated review and meta-analysis of RCTs, this
study was conducted to integrate recently published studies as well as to
systematically analyze constructs relevant and specific to the prevention and
treatment of disordered eating. Note, 9 of the 43 articles (21%) included in this
review and meta-analysis were published in 2019 and 2020. This report is
detailed in two sections. The first section is a comprehensive literature review.
The second section includes a series of meta-analyses of the qualifying RCTs
comparing yoga to non-yoga (control) groups for ED prevention and inter-
vention. The meta-analyses address four domains of outcomes including:
global ED psychopathology; binge eating and bulimia; dietary restraint and
eating concerns; and body image concerns. A fifth meta-analysis measures an
overall, or summary, effect.
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Comprehensive review of the literature (2005 to 2020)

This section reviews correlational, non-controlled, non-randomized con-
trolled, and qualitative studies. Two RCTs were included in the section
under non-controlled trials as they explored various conditions under which
yoga was provided, rather than comparing a yoga intervention to a non-yoga
control group. Papers eligible for this review were found using the search
strategy and meeting the eligibility criteria detailed in the methods section
below.

Study characteristics

All studies included in the systematic review were published between 2005,
when research on eating disorders and yoga began, and 2020. Of the 43
included articles, 10 of them were correlational studies (Bak-Sosnowska &
Urban, 2017; Daubenmier, 2005; Delaney & Anthis, 2010; Dittmann &
Freedman, 2009; Flaherty, 2014; Mahlo & Tiggemann, 2016; Martin et al.,
2013; Neumark-Sztainer, MacLehose, et al., 2018; Prichard & Tiggemann,
2008; Zajac & Schier, 2011), 11 were non-controlled trials (Cook-Cottone
et al., 2008, 2010; Dale et al., 2009; Diers et al., 2020; Cox et al., 2016, 2019;
Hall et al., 2016; Impett et al., 2006; Kramer & Cuccolo, 2019; Rani & Rao,
2005; Scime et al., 2006), 5 were non-randomized controlled trials (Cook-
Cottone et al.,, 2017; Cox et al., 2017; Gammage et al., 2016; Norman et al,,
2014; Scime & Cook-Cottone, 2008), 2 were RCTs comparing yoga conditions
without a no-yoga control group (Cox, Ullrich-French, et al., 2020; Frayeh &
Lewis, 2018), 6 were qualitative studies (Diers et al., 2020; Dittmann &
Freedman, 2009; Mclver et al, 2009; Neumark-Sztainer, Watts
et al., 2018; Ostermann, Vogel, Starke et al., 2019; Pizzanello, 2016), and 11
were RCTs. Note, the Dittmann and Freedman (2009) article included two
studies and was therefore assigned to both the correlational and qualitative
categories. The Diers et al. (2020) study utilized a mixed-methods design and
was assigned to both the non-controlled trials and qualitative categories.

Correlational studies

The 10 correlational studies varied substantially: 8 compared yoga practi-
tioners to those who engaged in fitness exercise, and/or those who did no
yoga or exercise; 1 surveyed yoga practitioners; and 1 compared different types
of yoga. See Table 1 for study design, participants, and yoga-related outcomes.
Overall, these studies suggest that those who practice yoga have more body
awareness (Daubenmier, 2005; Dittmann & Freedman, 2009), body respon-
siveness (Daubenmier, 2005; Dittmann & Freedman, 2009), and body satisfac-
tion (Daubenmier, 2005; Dittmann & Freedman, 2009; Flaherty, 2014;
Neumark-Sztainer, MacLehose et al., 2018); score higher on body image and
esteem measures (Bak-Sosnowska & Urban, 2017; Mahlo & Tiggemann, 2016);
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410 A. BORDEN AND C. COOK-COTTONE

and show more embodiment (Mahlo & Tiggemann, 2016) and intuitive eating
(Dittmann & Freedman, 2009). Further, they have less self-objectification
(Daubenmier, 2005; Mahlo & Tiggemann, 2016; Prichard & Tiggemann,
2008), lower negative body-related emotions (Zajac & Schier, 2011), less
exercising for weight management and appearance reasons (Prichard &
Tiggemann, 2008; Zajac & Schier, 2011), and fewer ED symptoms
(Daubenmier, 2005; Martin et al., 2013). Notably, internalization of yoga
principles, regular yoga practice, positive body image, cultural nuances, and
reasons for exercise may all play a role in these relationships, mediating or
moderating yoga effects (e.g., Zajac & Schier, 2011). These studies are the
building blocks for more causal research, demonstrating associations and
relationships among variables. Risk of bias across all studies reported is high
as samples were secured via non-probabilistic sampling, leaving risk for
sampling bias high (Elfil et al., 2017). Additionally, there are no comparative
control groups. Further, with the exception of Neumark-Sztainer, MacLehose
et al. (2018), directionality remains unclear.

Non-controlled and non-randomized studies

In total there were 10 non-controlled trials and 5 non-randomized controlled
trials. Twelve of the studies were preventative in nature and three studies
explored the role of yoga in the treatment of EDs (see Table 2).

Prevention research

Overall, yoga for youth and adults may have a protective effect in terms of
increasing protective factors, as well as decreasing ED risk factors, correlates, and
symptoms. Five of these studies were part of a 10-year initiative assessing Girls
Growing Wellness and Balance: Yoga and Life Skills to Empower, a yoga-based
ED prevention program integrating psychoeducational, emotional regulation,
and dissonance content for 5™ grade, middle school girls (Cook-Cottone et al.,
2013). These studies found reductions in drive for thinness (Cook-Cottone et al.,
2010, 2017; Norman et al., 2014; Scime et al., 2006), body dissatisfaction (Cook-
Cottone et al.,, 2010, 2017; Norman et al., 2014; Scime & Cook-Cottone, 2008;
Scime et al., 2006), and bulimia symptoms (Cook-Cottone et al., 2010); and
increased social self-concept (Cook-Cottone et al., 2010; Scime & Cook-Cottone,
2008) and self-care (Cook-Cottone et al., 2017). Note, because this series of
studies combined yoga with psychoeducational content, it is difficult to ascertain
if the yoga, the psychoeducational content, or the combination was what caused
the positive effects (e.g., Cook-Cottone et al., 2013).

Several of the prevention studies investigated yoga classes (Cox et al.,
2016; Gammage et al., 2016), yoga courses (Cox et al,, 2016; Kramer &
Cuccolo, 2019), yoga immersions (Impett et al., 2006), yoga trainings (Rani
& Rao, 2005), or yoga physical education curriculum (Cox et al.,, 2017).
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These studies found yoga to be associated with decreased: body surveillance
(Cox et al., 2017, 2019), body dissatisfaction (Kramer & Cuccolo, 2019),
depression (Rani & Rao, 2005), negative affect (Impett et al., 2006), self-
objectification (Cox et al., 2016; Impett et al., 2006), social physique anxiety
(Gammage et al., 2016), and ED pathology (Kramer & Cuccolo, 2019).
Among these studies, yoga was reported to increase: mindfulness (Cox
et al., 2016), body awareness (Impett et al., 2006), body appreciation (Cox
et al., 2019; Kramer & Cuccolo, 2019), body satisfaction (Gammage et al.,
2016), positive body image (Cox et al., 2017; Gammage et al., 2016), exercis-
ing for health and fitness reasons (Cox et al., 2016), physical self-concept
(Cox et al., 2016), life satisfaction (Impett et al., 2006), self-compassion (Cox
et al,, 2019; Kramer & Cuccolo, 2019), and yoga self-efficacy (Kramer &
Cuccolo, 2019).

Among the non-controlled and non-randomized controlled studies, risk of
bias is higher in those studies with smaller sample sizes (e.g., Cox et al., 2017;
Gammage et al., 2016; Impett et al., 2006; Rani & Rao, 2005) and those without
controls (Cook-Cottone et al., 2010; Cox et al., 2016, 2019; Kramer & Cuccolo,
2019; Scime et al., 2006). Further, although causality can be inferred in some
cases, risk for bias remains a concern for non-controlled and non-randomized,
controlled studies. Without randomized group allocation to a yoga or no-yoga
condition, participants either self-select into a group or are placed into a group
based on convenience or scheduling demands clouding efficacy inferences.

Treatment research

There are three non-controlled trials exploring the effect of yoga in adjunct to
treatment (Cook-Cottone et al., 2008; Hall et al., 2016) or among those with
a history of disordered eating (Dale et al., 2009). Outcomes suggest improve-
ment in some ED symptoms and correlates in some cases and no effect in
others. Overall, these studies found yoga to be associated with decreases in
drive for thinness (Cook-Cottone et al., 2008), body dissatisfaction (Cook-
Cottone et al., 2008), weight concern (Dale et al., 2009), shape concern (Dale
etal.,, 2009), AN symptoms (Hall et al., 2016), interoceptive deficits (Dale et al.,
2009), emotion dysregulation (Dale et al., 2009), affective problems (Dale et al.,
2009), depression (Hall et al., 2016), and anxiety (Hall et al., 2016). No
differences were found in these studies for bulimia symptoms (Cook-
Cottone et al., 2008; Dale et al., 2009). Dale et al. (2009) found no diftference
in multiple outcomes, including body dissatisfaction, drive for thinness, self-
esteem, perfectionism, eating disorder risk, and general psychological adjust-
ment. Hall et al. (2016) found no change in restraint and eating concern. For
all three studies, the risk of bias is high given the small sample sizes and
absence of control groups. Further, Cook-Cottone et al. (2008) combined yoga
and psychotherapeutic group content, making the contribution of yoga to
outcomes unclear.
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RCTs comparing yoga conditions

There are two RCTs that could not be included in the meta-analyses as they
compared different yoga conditions and did not include a no-yoga group (see
Table 2). However, these researchers are the first to take the needed, important
next steps of asking questions about the best way to teach a yoga class in order to
ameliorate risk for triggering or maintaining ED thoughts and behaviors (see
Cook-Cottone & Douglass, 2017 for guidelines). In 2018, Frayeh and Lewis found
that individuals in a mirrored yoga condition reported a significantly higher level
of state social physique anxiety and more appearance comparisons when com-
pared to the non-mirrored yoga condition. Further, the higher the state social
comparisons a person reported, the higher their physique anxiety. In 2020, Cox
et al. found significantly higher body surveillance and lower forecasted pleasure in
the appearance-based yoga class when compared to mindfulness-based and neu-
tral yoga instruction classes. These well-designed studies suggested that how yoga
is delivered has implications for the role yoga can play in ED prevention.

Qualitative studies

Qualitative findings were generally positive across a breadth of important con-
structs, with two cautions related to body image and yoga being used in service
of EDs. The six qualitative studies identified for this review explored the
experiences of women engaged in a yoga treatment program for binge eating
via data from personal journals (N = 20; Mclver et al., 2009), the insights of
women recovered from AN who used yoga as part of the recovery process using
interviews (N = 16; Pizzanello, 2016), the impact of yoga on young adults’ body
image using interviews (N = 34; Neumark-Sztainer, Watts et al., 2018), answers
to open-ended questions following a pilot yoga and body image intervention
(N = 67; Diers et al., 2020), experience of female yoga practitioners via interviews
(N = 18; Dittmann & Freedman, 2009), and the experience of a patient with AN
using an interview (N = 1; Ostermann, Vogel, Starke et al., 2019). Qualitative
study participants reported that their yoga practice was related to reduced ED
pathology and behaviors, such as reduced quantity of food eaten as related to
binge eating and decreased eating speed (Mclver et al., 2009). Further, partici-
pants reported a more positive connection with food (Mclver et al., 2009).
Positive effects on body image were fostered through developing gratitude for
one’s body (Neumark-Sztainer, Watts et al.,, 2018), self-confidence (Diers et al.,
2020; Neumark-Sztainer, Watts et al., 2018), a sense of accomplishment related
to yoga practice, and the benefit of witnessing different types of bodies practicing
yoga (Neumark-Sztainer, Watts et al., 2018).

In three studies, there were reports of a potentially negative influence of
yoga. For example, when participants made upward comparisons with others
(i.e., comparative critique) or engaged in negative self-talk (i.e., inner critique)
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yoga was perceived to have a negative impact on body image (Diers et al., 2020;
Neumark-Sztainer, Watts et al., 2018). Among those who were recovered from
AN, some participants cautioned that yoga could be used as a tool for the ED,
in the form of over-exercise, or as a pathway to perfectionism, stringent self-
discipline, and self-abuse (Pizzanello, 2016). Some participants reported feel-
ing that yoga exposed emotional challenges, as they felt vulnerable or con-
fronted feelings that they were uncomfortable with (Diers et al., 2020).

Qualitative participants also described yoga being associated with increased
embodiment and connection (Diers et al., 2020; Dittmann & Freedman, 2009;
Mclver et al., 2009; Ostermann, Vogel, Starke et al., 2019; Pizzanello, 2016).
Participants across studies reported feeling more aware of, connected to, and
positive about their physical and emotional well-being and accepting of their
bodies (Diers et al., 2020; Dittmann & Freedman, 2009; Mclver et al., 2009). One
woman with AN reported perceiving and feeling herself again and learning to
utilize her body to cope with her traumatic experiences (Ostermann, Vogel,
Starke et al., 2019). The practice of yoga was reported to help women shift from
judging the body’s appearance to appreciating its functionality; recognize the
body’s ability to ground and stabilize mood; and view embodiment as a pathway
for introspection or spiritual growth (Dittmann & Freedman, 2009).

Some participants reported yoga helped them move toward a more authentic
experience of self (Pizzanello, 2016), with less discrepancy between the real and
ideal self (Dittmann & Freedman, 2009). In three studies, participants reported
feeling empowered and in awe of what the body can do related to their yoga
practice (Dittmann & Freedman, 2009; Neumark-Sztainer, Watts et al., 2018;
Pizzanello, 2016). Other findings included: self-empowerment (Mclver et al.,
2009; Pizzanello, 2016), decreased perfectionism (Dittmann & Freedman, 2009),
and increased present moment awareness (Dittmann & Freedman, 2009; Mclver
et al., 2009).

Limitations and conclusions of the comprehensive review

Despite the trend toward positive outcomes in ED risk factors, correlates, and
behaviors across correlational; non-controlled; non-randomized, controlled;
RCTs comparing yoga conditions; and qualitative studies, the question of
efficacy of yoga for the prevention and treatment of EDs remains unanswered
due to non-probabilistic sampling, study design (no controls or lack of ran-
domization of assignment), and small samples sizes. The limitations of these
studies highlight the importance of RCTs exploring the efficacy of yoga for ED
prevention and treatment. The next section of this report aggregates and
analyzes the RCTs and makes recommendations for future research and
practice.
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Method

Protocol

PRISMA guidelines were followed to complete this review. Each study is cited,
summarized, and evaluated. A study protocol was not completed for this
review. To conserve space, we did not include web addresses for funding
sources for included studies. All other guidelines were followed and integrated
into this review and meta-analysis.

Eligibility criteria

Studies were eligible for inclusion in the review and meta-analysis if they met
the following criteria: (a) published in a peer-reviewed journal; (b) yoga was
a primary component of intervention or target of inquiry; and (c) investigated
ED symptoms and behaviors, or body image as related to disordered eating
(e.g., related to risk or maintenance of EDs as indicated in text or by other
measures used), as a primary outcome. Articles were excluded if EDs or
disordered eating were not the target of study (e.g., body image in the context
of cancer or pregnancy), the study explored mindfulness-based practices not
explicitly identified as yoga, or the primary aim of the study was weight loss.
Studies were also excluded if they were conference abstracts or dissertations/
theses, or were not published in English. Clinical guidelines, opinion papers,
and reflection papers were excluded.

Search strategy

Studies were identified through electronic database searches of Academic
Search Complete, Alt HealthWatch, CINAHL Plus, Health Source: Nursing/
Academic Edition, MEDLINE, PsycARTICLES, Psychology and Behavioral
Sciences Collection, and PsycINFO. The following search terms were used
with Boolean search logic: [(yoga) AND (ED OR disordered eating OR eating
pathology OR anorexia OR bulimia OR dietary restraint OR binge eating OR
purge OR body image OR body dissatisfaction OR body esteem OR drive for
thinness OR body image disturbance OR body preoccupation OR eating
attitudes OR food preoccupation)]. Searches were limited to articles written
in English. The search was last conducted on January 6, 2020. Additionally, the
table of contents of the International Journal of Yoga Therapy (through volume
29, issue 1), International Scientific Yoga Journal SENSE (through volume 6,
number 6), and Journal of Yoga and Physical Therapy (through volume 9,
issue 3) were searched manually. Separate searches of author names were also
conducted. Finally, reference lists of previous reviews were also checked.

Study selection and data collection
The selection process for studies is displayed in Figure 1. After duplicates were
removed, both authors independently screened the titles and abstracts of the
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identified papers for eligibility. Full-text papers were then reviewed.
Disagreements were resolved through discussion between authors. All 11 RCTS
included in the meta-analysis were published between 2007 and 2020 (Ariel-
Donges et al., 2019; Brennan et al., 2020; Carei et al., 2010; Halliwell et al., 2019,
2018; Hopkins et al., 2016; Karlsen et al., 2018; Mclver et al., 2009; Mitchell et al.,
2007; Pacanowski et al., 2020, 2017). One author (AB) performed data extraction
on participants (e.g., age, gender), style of yoga, yoga dosage (e.g., session duration
and frequency), control type, measures, measurement time points, and outcome.
Extracted data was double-checked for accuracy by author CCC.

Methods for assessing risk to internal validity

Risk of bias of individual studies was rated independently by each author using
the Cochrane Collaboration’s tool, which assesses risk of bias on the following
criteria: random sequence generation, allocation concealment, blinding of
participants and personnel, blinding of outcome assessment, incomplete out-
come data, selective reporting, and other sources of bias.

Calculation of effect sizes

All analyses were performed using Comprehensive Meta-Analysis (CMA; ver-
sion 3) software. CMA calculated the standardized mean difference (SMD) for
individual studies, which was then converted to Hedge’s g to correct for small
sample sizes (Borenstein et al., 2009). Mean scores for some scales were multi-
plied by —1 to correct for differences in the direction of the scales. When a study
included multiple measures of the same outcome, a mean effect size was
computed so that only one effect size for each study was included in the meta-
analysis. When a study included a waitlist control and an active comparison
group, only the data from the participants in the waitlist control group were
used in order to minimize study heterogeneity. A negative g indicates that those
in the yoga condition had lower levels of ED behaviors and body image
concerns at post-test relative to the control condition. The weight of each
study was calculated using the inverse of the variance, as recommended by
Borenstein et al. (2009). We conducted analyses using random effects models
due to the assumed heterogeneity between studies (Borenstein et al., 2009).

Heterogeneity and subgroup analyses

Q-statistic and I’ were used to assess heterogeneity of effect sizes between
studies. The Q-statistic is used to evaluate the statistical significance of the
heterogeneity of effect sizes, while the I* statistic measures the proportion of
observed variance that is due to true heterogeneity rather than chance
(Borenstein et al., 2009). The I? statistic ranges from 0-100%, with values of
25%, 50%, and 75% suggesting low, moderate, and high levels of heterogeneity,
respectively (Higgins et al., 2003). Outcomes that had significant effect size
heterogeneity across studies were further explored using subgroup analyses to
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identify possible sources of the heterogeneity. All subgroup analyses were
conducted using random effects models with the estimate of T> pooled across
subgroups. This approach is reccommended when there are few studies within
each subgroup (Borenstein et al., 2009).

Outcome variables
Between-group analyses were performed on the following outcomes:

(1) Global eating disorder psychopathology. This outcome consisted of self-
report and clinical interview measures that assessed ED symptoms and
behaviors.

(2) Dietary restraint and eating concerns. This outcome consisted of self-
report and clinical interview measures of the cognitive and behavioral
aspects of restricting food, concern about eating particular foods, drive
to be thinner, and fear of gaining weight. This relates cognitive fears
with the dietary restraint that is unique to ED behaviors.

(3) Binge eating and bulimia. This outcome consisted of self-report and
clinical interview measures of the frequency of binge eating episodes,
number of binge eating episodes, and number of days of binge eating in
previous 30 days.

(4) Body image concerns. This outcome consisted of self-report and clinical
interview measures that assessed body dissatisfaction, weight and shape
concerns, thin-ideal internalization, and extent of investment in one’s
appearance.

(5) Overall summary effect. This outcome consisted of a composite mea-
sure of all ED-related constructs, including those that did not fit into
one of the aforementioned categories (i.e., body surveillance).

Meta-analysis results

Characteristics of included studies
Figure 1 presents a flowchart of the literature search. Database searches yielded
a total of 284 articles, and an additional 10 articles were identified through
manual searches of journals, manual searches of authors, and reviewing
reference lists. After duplicates were removed, the titles and abstracts of 155
articles were screened for eligibility. Of these, 77 full texts were assessed. There
was a total of 11 RCTs that met criteria for inclusion in the meta-analysis.
Among the RCTs, sample sizes ranged from 30 to 344 with a median sample
size of 52. The majority of RCTs (k = 9) sampled adults only, while 1 study
sampled children/adolescents only, and 1 study sampled adolescents and
young adults. Five studies utilized a clinical sample. Six of the RCTs were
conducted in the United States. The remaining RCTs were conducted in the
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Figure 1. Flowchart of the study selection process.

United Kingdom (Halliwell et al., 2019, 2018), Australia (Mclver et al., 2009),
Norway (Karlsen et al., 2018), and Canada (Brennan et al., 2020).

Intervention duration ranged from five consecutive days (Pacanowski et al.,
2017) to 12 weeks (Ariel-Donges et al., 2019; Mclver et al., 2009), with an
average duration of 7.6 weeks. Each yoga session ranged from 40 minutes
(Halliwell et al., 2018) to 90 minutes (Hopkins et al., 2016; Karlsen et al., 2018)
in length, with an average of about one hour. In the majority of the studies,
yoga sessions were once (k = 5) or twice (k = 4) per week. Styles of yoga used in
the in interventions varied widely and included Bikram, Hatha, Iyengar, and
Viniyoga.
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Finally, the risk of bias ratings for each study varied. Allocation conceal-
ment, blinding, and selective outcome reporting were judged by the authors to
be unclear in the majority of the studies (k = 10). Risk of bias ratings for each
study are shown in Table 4.

Synthesis of results

Effect sizes for the five RCT outcomes (global ED psychopathology, dietary
restraint and eating concerns, binge eating and bulimia, body image concerns,
and overall effects) are displayed in Figure 2.

Global eating disorder pathology

Six of the RCTS included a measure of global ED psychopathology. The effect
size for global ED psychopathology was g = — 0.237, 95% CI [-0.466, —0.008],
p = .043, indicating a small but statistically significant effect in favor of the
yoga condition. Effect sizes did not significantly differ between studies, Q
(5) =3.231, p = .664.

Dietary restraint and eating concerns

Six of the RCTs included a measure of dietary restraint and eating concerns.
The effect size for dietary restraint and eating concerns was non-significant,
g=-0.132,95% CI [-0.373, 0.109], p = .284.

Binge eating and bulimia

Five of the RCTs included a measure of binge eating and bulimia. The
summary effect for binge eating and bulimia was moderate-to-large,
g=—-10.609, 95% CI [-1.214, —0.004], p = .049, with significant heterogeneity
of effect sizes between studies, Q(4) = 22.965, I* = 82.582. We performed
a subgroup analysis that compared studies with clinical samples to studies with
non-clinical samples. The point estimate for clinical samples was g = — 1.280,
se = 0.285, z = — 4.485, p < .001, indicating that there was a large, statistically
significant effect of yoga on binge eating and bulimia symptoms in clinical
samples. The point estimate for non-clinical samples was g = — 0.148,
se =0.221, z = — 0.671, p = .502, indicating that there was no significant effect
of yoga interventions on binge eating and bulimia symptoms in non-clinical
samples. The difference between groups was significant, Q(1) = 9.824, p =.002,
indicating that the effect of yoga on binge eating and bulimia was significantly
different between clinical and non-clinical samples.

Body image concerns

Seven of the RCTs included a measure of body image concerns. On average,
yoga participants reported significantly lower levels of body image concerns
compared to controls. The summary effect size was small, g = — 0.311, 95% CI
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Pacanowski 2017 -0.186 0.332 13.8% -0.19 [-0.84, 0.46] I
Pacanowski 2020 -0.54 0.287 18.4% -0.54 [-1.10, 0.02] D —
Total (95% CI) 100.0% -0.13 [-0.37,0.11] q
Heterogeneity: Tau? = 0.00; Chi? = 4.70, df = 5 (P = 0.45); I> = 0% _52 _’1 ) i i
Test for overall effect: Z = 1.07 (P = 0.29) Favors yoga Favors control
Overall effects.
Std. Mean Difference Std. Mean Difference
Study or Subgroup  Std. Mean Difference SE Weight v, 95% ClI v, 95% CI
Ariel-Donges 2019 -0.572 0.234 10.2% -0.57 [-1.03,-0.11]
Brennan 2020 -0.867 0.284  9.2% -0.87 [-1.42,-0.31]
Carei 2010 0.051 0.279  9.3% 0.05 [-0.50, 0.60] ]
Halliwell 2018 0.065 0.12 12.2% 0.07 [-0.17, 0.30] T
Halliwell 2019 -0.606 0.318 8.6% -0.61[-1.23, 0.02] D
Hopkins 2016 -0.196 0.304 8.9% -0.20 [-0.79, 0.40] —_—T1
Karlsen 2018 -0.418 0.487 5.9% -0.42 [-1.37,0.54] -1
Mclver 2009 -1.772 033 8.4% -1.77[-2.42,-1.13] ————
Mitchell 2007 0.076  0.25 9.9% 0.08 [-0.41, 0.57] .
Pacanowski 2017 -0.36 0.336 8.3% -0.36 [-1.02, 0.30] — 1
Pacanowski 2020 -0.342 0.284 9.2% -0.34 [-0.90, 0.21] —
Total (95% CI) 100.0% -0.42 [-0.73, -0.11] >
Heterogeneity: Tau? = 0.19; Chi? = 39.23, df = 10 (P < 0.0001); I = 75% _52 =+ + é

Test for overall effect: Z = 2.65 (P = 0.008)

Figure 2. Meta-analysis results.
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[-0.568, —0.053], p = .018. Effect sizes did not significantly differ between
studies, Q(6) = 8.355, p = .213, I* = 28.185.

Overall effect

All 11 RCTs were included in a meta-analysis examining the overall effect on
ED-related measures. The summary effect size was small-to-moderate,
g =—0.422, 95% CI [-0.734, —0.110], p = .008. There was significant hetero-
geneity between studies Q(10) = 39.209, I’ = 74.496. Results of the subgroup
analysis indicated that the point estimate for clinical samples was g = — 0.676,
se = 0.231, z = — 2.927, p = .003. The point estimate for non-clinical samples
was g = — 0.240, se = 0.190, z = — 1.265, p = .206. The difference between groups
was not statistically significant, Q(1) = 2.121, p = .145. However, this does not
necessarily indicate that the true effect sizes were the same. It is possible that
the effect is either small or that there was not enough statistical power to detect
an effect, particularly given the limited number of studies included in each
subgroup (Borenstein et al., 2009).

Discussion

Overall, the comprehensive review and meta-analysis of the 43 qualifying
articles found yoga to be generally effective for the prevention and treatment
of EDs. Specifically, the comprehensive review of studies showed a trend in the
reduction of ED risk, correlates and symptoms in prevention and treatment
conditions among the 10 correlational, 11 non-controlled, 5 non-randomized
controlled, 2 RCTS comparing yoga conditions, and 6 qualitative studies. The
first on this topic, the meta-analysis of 11 RCTs comparing yoga to control
conditions in the prevention and treatment of EDs found a significant reduc-
tion in global ED psychopathology, binge eating and bulimia symptoms, and
body image concerns. There was no effect on dietary restraint and eating
concerns.

The comprehensive review demonstrated the growing breadth of research
in this area, beginning with the first studies published on yoga and EDs (2005).
Correlational studies found a trend toward yoga practice being associated with
increased body awareness, body responsiveness, body satisfaction, body image
and esteem, embodiment, and intuitive eating, and less self-objectification,
negative body-related emotions, and exercising for weight and appearance
reasons, as well as fewer ED symptoms. Further, these studies showed that
internalization of yoga principles, regular yoga practice, positive body image,
cultural nuances, and reasons for exercise may play a role in these relation-
ships. Non-controlled and controlled studies addressed yoga as prevention for
and support in the treatment of EDs. Prevention studies suggested that yoga
for youth and adults may have some protective effect in terms of increasing
protective factors, as well as decreasing ED risk factors, correlates, and
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symptoms. The three noncontrolled treatment studies had mixed findings,
with improvement in some ED symptoms and correlates, but no effect on
others. The two RCTs with different yoga conditions showed that the condi-
tions in a yoga class matter, and that some conditions (e.g., mirrors, appear-
ance-related instruction) can place yoga practitioners at increased risk or
attenuate positive outcomes. Qualitative studies support positive findings
and echoed the potential risk of yoga in some conditions and contexts,
reporting that comparative critiques, negative self-talk and use of yoga as
a pathway to perfectionism, stringent self-discipline, and accomplishment
may increase risk.

Meta-analytic findings

First, findings indicate that yoga is beneficial as related to the reduction in
global ED psychopathology (small and significant effect). This is consistent
with positive findings explicated in reviews by Klein and Cook-Cottone (2013)
and Domingues and Carmo (2019), and inconsistent with Ostermann, Vogel,
Boehm et al.’s (2019) finding that yoga has no effect on eating related symp-
toms. It is likely that the superior methodology (i.e., meta-analysis) and
addition of recent, well-designed studies contributed to our positive findings.
Further, the meta-analytic portion of our study focused exclusively on ED
symptoms and behaviors. To increase translational utility, separate analyses
were conducted for each distinct ED symptom and behavior rather than a sole
focus on general outcomes.

Next, as related to specific ED symptoms, our study found that yoga was
significantly beneficial in the reduction of binge eating and bulimia symptoms
(medium effect) and body image concerns (small effect). Our results on the
binge eating and bulimia outcome are consistent with the findings of Klein and
Cook-Cottone (2013); binge eating and bulimia symptoms were not specifi-
cally reported on by Domingues and Carmo (2019) or Ostermann, Vogel,
Boehm et al. (2019). The body image concerns results are consistent with
findings reported by Klein and Cook-Cottone (2013) as well as Domingues
and Carmo (2019), who reported that yoga was correlated with higher body
image and stronger body satisfaction. Interestingly, participation in yoga did
not have an effect on dietary restraint and eating concerns. It may be that yoga
is able to support interoceptive/body awareness, body image, body connection,
affect regulation (reduce negative affect, increase positive affect), body image
other factors more specifically supportive of reductions in binge eating and
purging behaviors (Dale et al., 2009; Diers et al., 2020; Hall et al., 2016; Klein &
Cook-Cottone, 2013). It is important to note that food restriction is one of the
primary symptoms of anorexia nervosa, the most difficult to treat ED, with
food avoidance and restriction requiring very specific treatment techniques,
including food exposure and activities like family meals (Cardi et al., 2019).
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These behaviors appear to be more resistant to treatment in general and may
take longer to address. The relative short durations of yoga trials may not be
sufficient to show effect on restraint. Last, as mentioned in qualitative findings
yoga can be utilized, by some and in specific circumstances, in a way that
aligns with traits associated with restraint such as perfectionism, stringent self-
discipline, and self-abuse (e.g., Pizzanello, 2016). Notably and importantly,
these findings suggest that yoga does not appear to cause an increase in dietary
restraint and eating concerns.

Limitations and future directions

This meta-analysis had several limitations. First, despite the growing body of
literature on yoga and eating disorders, there were still a relatively small
number of RCTs we were able to include in the meta-analysis. Second, due
to the limited number of studies, we were unable to run subgroup analyses for
a variety of important study characteristics, including dosage (Cook-Cottone,
2013), style of yoga, and use of active vs. waitlist control groups. Third, we
were unable to conduct a meta-analysis using positive embodiment and
related positive constructs as an outcome because these variables were
included in only two studies. A random-effects meta-analysis with only two
studies is likely to produce an inaccurate summary effect and misleading
confidence interval (Borenstein et al., 2009). Finally, each meta-analysis exam-
ined the effects of the yoga interventions only at post-test; due to high
variability in follow-up measurement dates, we were unable to examine the
long-term effects of the interventions.

Future directions should include continued encouragement of use of best
practices for RCT research (e.g., manualization, treatment integrity assess-
ments, active control groups). Within the current body of research, there is
insufficient attention paid to the factors listed in the Cochrane risk of bias
tool including adequate sequence generation (related to randomization
procedures), allocation concealment, blinding (participants and study per-
sonnel), selective outcome reporting, and other sources of bias (see
Table 4). Further, future designs should target specific mechanisms of
change (e.g., the content of instructor guidance; style of yoga; sequences
and specific practices designed to manage body image, mood, stress, or
trauma symptoms) and include detailed reports of protocols so that they
can be replicated and extended. More detailed guidance in these areas
follows.

Specific to the delivery of yoga, the authors should report the style of yoga,
describe in detail the dose and delivery of yoga, manualize the components of
the yoga intervention, explicate the specific class sequences for replicability
and treatment integrity measures, consider the size of classes (e.g., Brennan
et al., 2020 kept all class sizes under 12 to ensure individual attention), and
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describe how instructors will deal with modifications (Ariel-Donges et al.,
2019; Sherman, 2012). The specific yoga protocol should be published as
a manual and treatment integrity measures should be utilized. There are
a variety of methods for conducting treatment integrity checks. For example,
Ariel-Donges et al. (2019) audio recorded all sessions to allow replication by
other researchers. Further, a trained research coordinator evaluated 12.5% of
the yoga classes offered, using a treatment fidelity checklist based on
Sherman’s (2012) guidelines to assess consistency across instructors and
adherence to protocols.

Exposure to yoga prior to the intervention (naivety to yoga) as well as
home/studio practice during the study are critical variables to assess. Among
published studies there is substantial variability in regard to yoga experience
with limited or no yoga experience part of inclusion criteria for some studies
(e.g., Brennan et al., 2020; Karlsen et al., 2018; Pacanowski et al., 2020), regular
yoga practice part of exclusion criteria for other studies (Hopkins et al., 2016;
Mclver, O’Halloran, et al., 2009) and many studies do not address the issue at
all. Some studies explicitly encouraged at home practice (e.g., Karlsen et al,,
2018; Mclver, McGartland, et al., 2009) with many studies not addressing
home practice with intervention or control participants. Given the popularity
of yoga, assessing this in both the treatment and control group is necessary.
Further, requesting that the control group not engage in mind/body and yoga-
based activities during the study may be necessary.

Yoga instructors are key to the delivery of yoga. Each author should explain
their selection criteria and process for choosing instructors. Instructors should
be certified and trained and their certification and training specifically detailed
(Ariel-Donges et al., 2019). To avoid biases introduced by within-class inter-
actions, follow the exemplar detailed by Ariel-Donges et al. (2019). These
researchers balanced the exposure to individual instructors by requiring the
participants to attend classes taught by at least two of the three instructors.
Using one instructor is not a sufficient way to address this issue. For example,
Carei et al. (2010) used the same instructor for all individual sessions, making
it impossible to parse out interventionist and intervention effects.

Overall, the studies included in this meta-analysis used waitlist controls or
treatment/school as usual (e.g., Ariel-Donges et al., 2019; Brennan et al., 2020;
Carei et al., 2010; Halliwell et al., 2018). Mitchell et al. (2007) and Halliwell et al.
(2019) used active controls. Mitchell et al. (2007) found that a dissonance
induction intervention worked more effectively than yoga when offered over
6 weeks at a low dose of 45 minutes per week, with no differences found between
the yoga and assessment-only control groups. Karlsen et al. (2018) used an active
control (i.e., two 90-minute educational meetings) to account for the group
effect. Halliwell et al. (2019) used pamphlets on yoga, finding positive effects for
the yoga vs. control group. Future studies should consider using dissonance-
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based and exercise-only control groups for prevention yoga interventions, and
exercise-only control groups for treatment-based yoga interventions.

More research on the possible contraindications, safety, and conditions
under which yoga may be detrimental should be conducted (see Cook-
Cottone & Douglass, 2017 for guidelines). Certain conditions may be less
helpful, harmful, or more helpful than others (e.g., mirrors; Frayeh & Lewis,
2018; mindfulness vs weight and shape focused instruction; Cox, Ullrich-
French, et al., 2020). Qualitatively, some participants cautioned that yoga
could be used as tool for the ED as a form of over-exercise or a pathway to
perfectionism, stringent self-discipline, and self-abuse (Pizzanello, 2016). How
might a yoga intervention counter such phenomena and what approach is
most effective?

A specific concern for those with AN is that participation in yoga may be
associated with weight loss. In three studies that assessed BMI at pre and
posttest, there were mixed findings. Carei et al. (2010) reported no change in
BMI among participants that included those diagnosed with AN as well as
those with other clinical EDs. Mclver et al. (2009) found that those who
participated in yoga did have a significant decrease in BMI. However, the
participants were adult females diagnosed with BED; it is understandable that
a reduction in bingeing would correspond with a reduction in BMI. Hopkins
et al. (2016) also measured BMI at pre—and post-test in their study with
a community sample of participants. Although there was evidence of
a decrease in BMI in the yoga group, it was not statistically significant.
Despite evidence suggesting that yoga is likely safe in the prevention and
treatment of EDs, more research is needed to better understand the nuances,
contexts, and unique risks that yoga participation may pose for some.

Although there are trends emerging in the data, the current body of research
is not comprehensive enough to offer specific prescriptions for age, gender, or
risk/psychopathology level. In terms of age, correlational, non-controlled, and
non-randomized controlled, studies have focused primarily college students
and adults with the exception of the series of studies completed by Cook-
Cottone’s team focusing on 5™ grade females (i.e., Cook-Cottone et al., 2010,
2017; Norman et al., 2014; Scime et al., 2006; Scime & Cook-Cottone, 2008)
and the study completed by Cox studying adolescents (Cox et al., 2017)
suggesting yoga has protective benefits related to ED risk and symptoms (see
Tables 1 and 2). Most of the more rigorous studies have been conducted on
college age or older participants with only two RCTs assessing outcomes
among youth (Carei et al., 2010; Halliwell et al., 2018; Table 3). Overall studies
have included mostly females. About a third of correlational studies included
males (Table 1) and among the non-controlled, non-randomized controlled
studies 33% included males (Table 2). Nearly all the RCTs have been con-
ducted with girls and women with only two RCTs also including boys and
young men (Carei et al., 2010; Halliwell et al., 2018; Table 3). Therefore, despite
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the growing body of evidence, we cannot readily generalize these findings to
males or those under college age.

Potential differential efficacy for clinical and non-clinical populations
should be further explored. More research is needed to fully understand
the best approaches and research protocols for impact among those at risk
and those who are already struggling. All of the correlational studies were
conducted among non-clinical populations (see Table 1). Twenty percent
of the non-controlled and non-randomized controlled studies were con-
ducted among clinical populations (Table 2). The RCT studies were split
about equally between clinical and non-clinical populations (Table 3).
Currently, most of the intervention studies focus on reducing psycho-
pathology and ED correlates, whereas prevention studies integrate more
positive psychology and embodiment variables.

Finally, in terms of exploring mechanisms of change, specific mechan-
isms associated with the delivery of the yoga class need to be specifically
explored such as the nature and extent of mindfulness teachings (Ariel-
Donges et al.,, 2019; Brennan et al., 2020) and the effect of specific poses,
breathing exercises, and relaxation techniques (Ariel-Donges et al., 2019).
Further, there is currently insufficient data to know if yoga should be
offered individually or within the group context and for whom one or
the other might be best (Norman et al, 2014). Moreover, studies should
continue to look at outcomes related to ED risk, etiology, and maintenance
as well as integrate positive psychology constructs and assessments that can
effectively explore positive embodiment.

Practice implications and conclusions

Yoga is an affordable and relatively accessible practice for those both in and out
of treatment (Ariel-Donges et al., 2019). Overall, these findings suggest that
there appears to be a benefit in participation in yoga sessions for those at-risk for
and struggling with disordered eating. Findings suggest that yoga may be helpful
in reducing global ED psychopathology, binge eating and bulimia symptoms,
and body image concerns. Further, there appears to be no effect on dietary
restraint and eating concern, neither increasing nor decreasing restriction beha-
viors. Last, with no studies reporting safety issues, there is no indication that
yoga is not safe for those with EDs. However, specific research asking safety-
related questions is needed. Additionally, Halliwell et al. (2019) warn that there
has been an increase in yoga classes being offered that focus on appearance ideals
(e.g., Beach Body Yoga) with less focus on important mindfulness constructs
such as mindfulness, body appreciation, self-compassion, and acceptance. They
assert that these developments in the yoga industry make it difficult to simply
recommend yoga as a pathway to wellbeing. Therefore, offering referrals to
vetted classes, styles, and instructors may be important. Given the right referral,
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yoga may be a place of reprieve from risk and struggle, as described by this
participant with a clinical ED after participating in yoga classes as part of the
intervention, “This is the only hour in my week when I don’t think about my
weight.” (Carei et al., 2010, p. 350).
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