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Abstract
Objectives Eating disorders are associated with significant physical, psychological, and social impairment, but existing treat-
ments are effective only half of the time and relapse rates are high. Mindfulness-based programs (MBPs) are growing in empirical
support and present a promising area of research to fill a crucial treatment gap for eating disorders. Several studies on MBPs for
eating disorders show promising results, but overall the research on the use of mindfulness in eating disorder treatment is still
lacking.
Methods The goal of this theoretical paper is to present a rationale for why and how mindfulness may be helpful in the treatment
of eating disorders.
Results Several potential mechanisms by which MBPs may produce change in the eating disorder symptoms are presented:
reduction in repetitive negative thinking and improvements in self-compassion, decentering, psychological flexibility, emotion
regulation, and interoceptive awareness of hunger and fullness cues.
Conclusions Research gaps and future directions for the study of mechanisms involved in MBPs for eating disorders are
discussed.
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Eating disorders are serious mental illnesses with the highest
mortality rate of all psychological disorders (Arcelus et al.
2011). Significant physical and psychological impairments asso-
ciated with eating disorders are compounded by treatment resis-
tance and high rates of relapse (Keel et al. 2005). More research
to improve the current state of eating disorder treatment is urgent-
ly needed. Mindfulness-based programs (MBPs) for other psy-
chological conditions such as stress, anxiety, and depression have
been gaining popularity and empirical support over the past
30 years (Goldberg et al. 2018). In a recent systematic review
and meta-analysis, MBPs were found to be superior to no treat-
ment and equally effective to other evidence-based treatments for
depression and anxiety (Goldberg et al. 2018). Furthermore,
Mindfulness-based cognitive therapy (MBCT) is a treatment of
choice for preventing relapse in individuals with recurrent and
treatment-resistant depression and MBPs outperformed other

evidence-based treatments for smoking and other addictions in
several trials (Goldberg et al. 2018, 2019; Kuyken et al. 2016).

Considering the success of MBPs in the treatment of other
psychological conditions, it may also be a promising intervention
for eating disorders, given that eating disorders are characterized
by many of the same traits as these disorders (Fairburn et al.
2003). However, aside from a few studies testing MBPs for
specific disordered eating behaviors, such as emotional eating
and binge eating, the application of mindfulness to treatment of
eating disorders has been limited (Warren et al. 2017). This trend
could be at least partially explained by the lack of understanding
of how mindfulness can be helpful in reducing eating disorder
symptoms and concerns about appropriateness of these interven-
tions for severe mental illness. Several mechanisms of action in
MBPs for other psychological conditions have been identified
(i.e., rumination, trait mindfulness, self-compassion), but it is
unclear whether they generalize to eating disorders (Alsubaie
et al. 2017; Gu et al. 2015).

The current theoretical paper aims to provide a rationale for
why and how MBPs can be useful in the treatment of eating
disorders and outline potential mechanisms of action to inform
future research. This article is not intended to be an exhaustive
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literature review, but rather presents a conceptual framework
to guide future research and treatment development. We will
accomplish our goal in several steps. First, we will define
eating disorders and mindfulness and provide a brief overview
of existing MBPs for eating disorders. Second, we will de-
scribe research on existing mechanisms of action in MBPs for
other psychological conditions and summarize theorized
mechanisms for how mindfulness may produce change in eat-
ing disorder symptoms. Third, we will review existing evi-
dence for each identified and hypothesized mechanism and
provide justification for why it may or may not apply to the
treatment of eating disorders. Finally, we will outline the pro-
posed model integrating these mechanisms of action and dis-
cuss directions for future research stemming from this model.

Eating Disorders

Eating disorders are characterized by maladaptive behaviors and
cognitions, such as food restriction, binge eating, purging, exces-
sive exercise, overvaluation of weight and shape, and fear of
weight gain. The three primary eating disorder diagnoses include
anorexia nervosa (AN), bulimia nervosa (BN), and binge eating
disorder (BED), but about 50% of individuals with eating disor-
ders fall into other specified feeding and eating disorder
(OSFED; Machado et al. 2007). Eating disorders affect individ-
uals between 7 and 70 years old (Watson and Bulik 2014), and
the lifetime prevalence of any eating disorder diagnosis is esti-
mated to be 8.4% for women and 2.2% for men (Galmiche et al.
2019). AN is characterized by significantly low body weight due
to restriction of food (reduction of energy intake) and other be-
haviors that prevent weight gain (i.e., exercise, self-induced
vomiting, or laxative use), fear of weight gain, and overvaluation
ofweight and shape. BN is characterized by reoccurring episodes
of binge eating (eatingwithin 2-h periodwhatmost peoplewould
consider an unusually large amount of food and experiencing
loss of control over eating) and purging (behaviors to prevent
weight gain such as self-induced vomiting, fasting, or over-
exercising) and overvaluation of weight and shape. BED is char-
acterized by reoccurring episodes of binge eating associated with
marked distress, but without any compensatory behaviors.
OSFED diagnosis is given when eating-related behaviors cause
a significant distress, but full criteria for one of the three above
diagnoses are not met (American Psychiatric Association 2013).

Eating disorders are associated with significant physical, psy-
chological, and social impairment, including potentially life-
threatening medical complications (Westmoreland et al. 2016).
Medical complications, high comorbidity rates (up to 90%), lack
of awareness of illness, and low motivation to change make
eating disorders very difficult to treat (Fassino and Abbate-
Daga 2013;Hudson et al. 2007). Resistance to treatment is some-
times conceptualized as one of the symptoms of eating disorders,
and treatment dropout rates reach 50–70% (Fassino et al. 2009).

Some reasons for such high dropout rate and poor treatment
engagement include unwillingness to gain weight (e.g., intense
fear of weight gain) or accept a higher weight range and unwill-
ingness to give up eating disorder as a coping strategy (Watson
and Bulik 2014). Cognitive behavioral therapy for eating disor-
ders (CBT-E) is currently the treatment of choice for individuals
with BN andBEDbut is effective only 50%of the time (Fairburn
et al. 2009, 2015). Further, no empirically supported treatments
exist for adults with AN. Even among individuals for whom
treatment is effective, relapse rates for eating disorders are as high
as 60% (Keel et al. 2005).More research is urgently needed to fill
the eating disorder treatment gap. One form of treatment that is
gaining traction both outside of eating disorders and within the
eating disorder field are MBPs.

Mindfulness

Mindfulness was introduced to psychology by Kabat-Zinn
(2013) who defined it as “paying attention in a particular
way: on purpose, in the present moment, and nonjudgmen-
tally” (p. 4). Mindfulness is a complex construct comprised
of several aspects. State mindfulness refers to a temporary
experience of being mindful and trait mindfulness is a dis-
position to act mindfully across different situations (Brown
and Ryan 2003). Furthermore, the following facets are
commonly examined: non-reactivity (letting thoughts and
feelings come and go without getting caught up in them),
acting with awareness (attending to present moment activ-
ities), observing (noticing sensory experiences), describing
(labeling experiences such as sensations or cognitions with
words), non-judgment (refraining from an evaluation of
thoughts and feelings), and acceptance without judgment
(refraining from applying evaluative labels such as good/
bad or right/wrong, and to allow reality to be as it is with-
out attempts to avoid, escape, or change it; e.g., Baer et al.
2004). In the context of psychotherapy, mindfulness is
used to describe a psychological trait, a practice of culti-
vating mindfulness (e.g., mindfulness meditation), or a
mode or state of awareness (Germer et al. 2005).
Interventions that utilize mindfulness meditation have re-
ceived strong empirical support for the treatment of depres-
sion, generalized anxiety, and stress (Alsubaie et al. 2017;
Khoury et al. 2013) and showed preliminary support for
treatment of substance use, social anxiety, and post-
traumatic stress disorder (Boyd et al. 2018; Carroll and
Lustyk 2018; Norton et al. 2015). The primary difference
between MBPs and traditional cognitive-behavioral ap-
proaches is that instead of attempting to change the content
of thoughts, the focus is placed on developing awareness
and changing an individual’s relationship with thoughts
(Beck 2011).
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Mindfulness in the Treatment of Eating
Disorders

Overview Despite MBPs success with other psychological
conditions, their use with eating disorders has been limited.
Several MBPs for anxiety and depression, such as
mindfulness-based stress reduction (MBSR; Kabat-Zinn
1990) and mindfulness-based cognitive therapy (MBCT;
Segal et al. 2013), have been adapted to treat binge eating
disorder (BED) by increasing focus on eating practices, such
as mindful eating (i.e., Bankoff et al. 2012; Smith et al. 2006).
Mindful eating is a practice of eating slowly, without judg-
ment or distraction, and focusing on sensory qualities of the
food, such as smell, look, and taste (Courbasson et al. 2010).
One of the first MBPs specifically designed for BED was
conducted by Kristeller and Hallett (1999). Kristeller and
Wolever (2010) developed mindfulness-based eating aware-
ness training (MB-EAT) for BED, incorporating MBCT and
MBSR traditions but focusing primarily on emotions and cog-
nitions associated with binge eating. Later, a variety of
mindfulness-based groups for BED emerged that combined
a wide range of mindfulness and acceptance-based techniques
(i.e., informal mindfulness and metaphors; Courbasson et al.
2010; Duarte et al. 2017). Additionally, dialectical behavioral
therapy (DBT) was adapted for treatment of BED and BN
with good outcomes (Bankoff et al. 2012; Safer et al. 2001)
and acceptance and commitment therapy (ACT) showed pre-
liminary support for treatment of AN (Juarascio et al. 2013).
In this paper, DBTandACTare not includedwhen referring to
MBPs because the primary interest is in mechanisms of action
in MBPs with a strong mindfulness meditation component.
Because DBT and ACT primarily focus on acceptance, infor-
mal mindfulness practices, and use of metaphors, mechanisms
of action in these treatments may be different.

Theoretical Rationale The theoretical rationale for using mind-
fulness to treat eating disorders is based primarily on the affect
regulation model of eating disorders, which suggests that
many eating disorder behaviors (i.e., binge eating, purging,
and restricting) are methods to cope with negative affect
(Corstorphine 2006; Lavender et al. 2014). From a mindful-
ness perspective, these behaviors may be considered a form of
experiential avoidance and an attempt to find relief from neg-
ative emotional experiences that are perceived as uncontrolla-
ble (Baer et al. 2005). Mindfulness improves emotion regula-
tion by teaching acceptance of emotions and increases toler-
ance of negative emotional states (Baer et al. 2005; Garland
et al. 2017). Furthermore, mindfulness training helps individ-
uals identify emotions as transient and non-threatening events
that can be tolerated, which reduces the urge to avoid them by
engaging in binge eating, purging, or restricting (Hepworth
2010). Some eating disorder presentations (i.e., AN) are char-
acterized by poor awareness of emotional states and difficulty

identifying feelings (i.e., alexithymia; Nowakowski et al.
2013). Mindfulness may help increase such emotional aware-
ness (Baer et al. 2005).

Another common conceptual rationale for using MBPs for
eating disorders is related to physiological sensations of hunger
and fullness. Individuals with all eating disorders show disrupted
awareness of hunger and fullness cues (Kissileff et al. 1996;
Wierenga et al. 2015). It is hypothesized that long-term food
restriction and binge eating lead to loss of awareness of natural
appetite cues and individuals rely instead on external cues such
as the presence of food, boredom, emotional, and social triggers
(Lowe 1993). Lack of sensitivity to hunger maymake it easier to
avoid eating for long periods of time making it easier to restrict
food intake. Disrupted fullness awareness may make it easier to
ignore sensations of fullness and eat to the point of discomfort,
which may lead to purging (Kristeller and Wolever 2010).
Mindfulness practices, especially those specifically focused on
hunger and fullness, are hypothesized to help individuals learn to
recognize physiological cues of hunger and fullness and become
less reactive to external triggers, such as the presence of food
(e.g., Arch and Craske 2006).

Efficacy of MBPs for Eating Disorders The majority of research
testing MBPs for eating disorders focus on the treatment of
BED. Across studies, researchers observed a significant reduc-
tion in binge eating episodes, binge eating symptoms, and over-
all eating disorder symptoms, including weight and shape con-
cerns, restriction, body dissatisfaction, and fear of weight gain
(i.e., Courbasson et al. 2010; Hepworth 2010; Pinto-Gouveia
et al. 2016; Woolhouse et al. 2012). Research with non-clinical
populations observed a reduction in food cravings, emotional
eating, and external eating (eating triggered by being in
proximity to food; i.e., Alberts et al. 2012; Smith et al. 2006,
2008). Several studies observed an increase in psychological
flexibility and self-compassion (Duarte et al. 2017; Pinto-
Gouveia et al. 2016), non-judgment (Baer 2006) and improved
emotion regulation (Leahey et al. 2008). Only one study includ-
ed participants with all of the three eating disorders (i.e., BED,
BN, and AN) and found that there were no differences in out-
comes by diagnosis (Hepworth 2010). To our knowledge, only
two studies compared MBPs with other interventions. MB-
EAT intervention was equally effective to cognitive-
behavioral psychoeducation condition in reducing binge eating
episodes in individuals with BED, but both performed better
than the wait-list condition (Kristeller et al. 2014). MBSR was
more effective than cognitive-behavioral-stress reduction pro-
gram in reducing pain and increasing energy, but both condi-
tions were equal in reducing binge eating episodes in a non-
clinical population (Smith et al. 2008).

Although there is growing evidence for MBPs for eating
disorders, a recent systematic review of third-wave behavioral
therapies for the treatment of eating disorders found that no
third-wave intervention currently meets the criteria for an
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empirically supported treatment (Linardon et al. 2017). The
majority of symptom improvements seen in MBPs for BED
are pre-post or compared with wait-list controls. However,
when compared with other psychological interventions,
MBPs do not outperform treatments as usual or cognitive
behavioral interventions (Linardon et al. 2017). These results
indicate that additional research is needed to improve and test
MBPs for eating disorders, as well as expand its application to
AN and BN. Although there is a theoretical rationale for using
MBPs with all eating disorders (i.e., in addition to BED), very
few studies have applied MBPs with these populations.
Further, evidence suggests that MBPs are frequently used by
clinicians in the treatment of eating disorders (at least as often
as cognitive-behavioral therapy) as mindfulness gains more
and more popularity in the psychotherapy field (Cowdrey
and Waller 2015). Further investigation into how MBPs can
benefit eating disorders and move these interventions towards
meeting criteria of empirically supported treatments, poten-
tially filling eating disorder treatment gap.

The paucity of research onMBPs for eating disorders may be
at least partially explained by lack of understanding of how and
why mindfulness may be helpful for an eating disorder. The
clinicians may be ambivalent about using mindfulness with indi-
viduals with certain eating disorders, such as thosewith AN. One
concern in using MBPs for individuals who are underweight, in
starvation mode, or are severely depressed, is that mindfulness
strategies may feel too aversive and reinforce desire to avoid
thoughts and emotions possibly resulting in further restriction
(Cowdrey and Park 2012). To our knowledge, no research has
examined attitudes of individuals with eating disorders towards
using mindfulness in their treatment. Although evidence shows
that MBPs improve anxiety, depression, and stress by increasing
individual’s trait mindfulness and self-compassion and reducing
rumination, worry, and emotional avoidance (see section below
for a detailed description of mechanisms of action), it is still
unclear how MBPs may improve eating disorder symptoms. It
would be reasonable to theorize that some mechanisms may
generalize to eating disorders, but no theoretical model for the
use of mindfulness in the treatment of eating disorders has been
proposed. Such a theoretical model may help move forward
research on MBPs for eating disorders and inform design of
MBPs tailored for eating disorders. For example, if emotion
regulation is identified as a mechanism, then mindfulness strate-
gies that specifically target emotion regulation symptom should
be included in treatment. This theoretical paper aims to propose a
foundation for such a model.

Mechanisms of Action in Mindfulness-Based
Programs for General Psychopathology

Mechanisms of action are defined as “the processes or events
that are responsible for the change in therapy” (Kazdin 2007,

p. 3). Mechanisms are identified primarily through the use of
mediational analyses using longitudinal or experimental data
(see Kazdin 2007 for a detailed description of criteria for
mechanisms of action). Consistent with Kazdin’s recommen-
dations, when discussing mediators, we will only be referring
to the mediational analyses conducted in longitudinal treat-
ment data; cross-sectional mediation analyses are not includ-
ed. Mechanisms of action are usually studied after the efficacy
of the treatment has been established to understand how the
treatment works. However, understanding potential mecha-
nisms of action is important in the initial process of treatment
development and building a theory for why the treatment may
work for a certain condition. Theoretically informed interven-
tions produce better outcomes (Craig et al. 2008; Michie and
Prestwich 2010).

Mechanisms of action of MBPs for psychological condi-
tions other than eating disorders (i.e., anxiety, depression)
have been extensively studied. Increases in trait mindfulness
and self-compassion and decreases in rumination and worry
have been identified as primary mechanisms of action in
MBCT and MBRS (Alsubaie et al. 2017; Gu et al. 2015;
van der Velden et al. 2015). Some studies identify increases
in decentering or meta-cognitive awareness (ability to observe
thoughts and feelings as mental events) and decreases in cog-
nitive and emotional reactivity (the extent to which mild
stressor activates negative thinking and emotional response)
as mediators of MBPs (Alsubaie et al. 2017; Gu et al. 2015).
Several other models of mechanisms of actions of MBPs have
been proposed. For example, Shapiro et al. (2006) proposed
that self-regulation, value clarification, cognitive, emotional,
and behavioral flexibility, and exposure (extinction of fear of
emotions) as mechanisms of action in MBPs. Emotion regu-
lation is often theorized as one of the mechanisms of actions in
MBPs (Chambers et al. 2009; Hölzel et al. 2011; Roemer et al.
2015). There are currently few methodologically rigorous
studies testing the hypothesized mechanisms in statistical me-
diation analyses or experiments. Therefore, most of these pro-
posed mechanisms do not yet meet criteria for a mechanism of
action (see Kazdin 2007 for detailed criteria).

Mechanisms of Action in Mindfulness-Based
Programs for Eating Disorders

The research on mechanisms of action in MBPs for eating
disorders is scarce. Most studies discuss hypothesized mech-
anisms, but only one study specifically tested mediators of
treatment change (Pinto-Gouveia et al. 2016). These re-
searchers found that increases in psychological flexibility
and self-compassion, reduction in body image cognitive fu-
sion, and self-judgment mediated a decrease in binge eating;
only psychological flexibility and non-reactivity mediated
change in overall eating psychopathology (Pinto-Gouveia
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et al. 2016). Other hypothesized mechanisms of action of
MBPs in eating disorders, in the order of being most frequent-
ly mentioned across studies, include increases in emotion reg-
ulation and distress tolerance, increases in awareness of phys-
ical sensation of hunger and fullness, and increases in psycho-
logical flexibility and decentering from weight and shape-
related concerns. However, no theoretical model of howmind-
fulness may produce change in eating disorders has been pro-
posed. A recent systematic review concluded that across all
types of MBPs for binge eating, study outcomes were consis-
tent with hypothesized mechanisms, but lack of proper study
designs and statistical analyses (i.e., mediation) makes it dif-
ficult to make any conclusions about mechanisms of action
(Barney et al. 2019).

Among hypothesized mechanisms of action in MBPs for
eating disorders, several received empirical support in studies
with other psychological disorders, such as trait mindfulness,
psychological flexibility, self-compassion, and decentering.
Non-reactivity is a facet of trait mindfulness, which was iden-
tified as a mechanism inMBCTandMBSR for depression and
anxiety (Alsubaie et al. 2017; Gu et al. 2015). Psychological
flexibility and self-compassion have some support as mecha-
nisms in MBSR (Gu et al. 2015). Reduction in body image
cognitive fusion is, in essence, decentering, which was iden-
tified as a mechanism in MBCT and MBSR (Alsubaie et al.
2017). Although there is plenty of evidence that mindfulness
improves emotion regulation and distress tolerance
(Chambers et al. 2009; Hölzel et al. 2011; Roemer et al.
2015), studies testing emotion regulation as a mediator in
MBPs are lacking. There is a compelling theoretical founda-
tion suggesting that emotion regulation may be one of the
mechanisms in MBPs, and future research should test this
theory. Rumination is not usually mentioned as one of the
hypothesized mechanisms in eating disorder literature, but it
may apply to eating disorders. Finally, increases in awareness
of physical sensation of hunger and fullness may be an eating
disorder-specific mechanism of action as it directly relates to
eating behavior. See Table 1 for a description of each mecha-
nism. In the following sections, we provide an overview of
evidence for eachmentioned mechanism. Specifically, we dis-
cuss all the mechanisms that have empirical support in MBPs
for varied psychological conditions (trait mindfulness, self-
compassion, rumination and worry, decentering, and
psychological flexibility) and also those that are hypothesized
in MBPs for eating disorders (emotion regulation and aware-
ness of hunger and fullness cues).

Trait Mindfulness as a Mechanism

During MBPs, repeated mindfulness meditation practice con-
tributes to the development of trait mindfulness (Kiken et al.
2015) by altering neurobiological activity (Hölzel et al. 2011).

Recent systematic reviews found that MBCT and MBSR re-
sulted in decreased anxiety, depression, and stress by increas-
ing participants’ level of trait mindfulness (van Aalderen et al.
2012; Gu et al. 2015). Specifically, the mindfulness facets
acceptance, non-reactivity, and acting with awareness re-
ceived the most support as mechanisms of action (Batink
et al. 2013; Labelle et al. 2015). Individuals with eating dis-
orders have lower trait mindfulness than those without eating
disorders, and trait mindfulness is inversely related to eating
disorder symptoms (Adams et al. 2012; Butryn et al. 2013;
Compare et al. 2012). Mindfulness facets that are most impli-
cated in eating disorders are acting with awareness and non-
reactivity. Two prospective studies found that non-reactivity
inversely predicted bulimic symptoms, and lower acting with
awareness predicted higher drive for thinness and bulimic
symptoms over time (Sala and Levinson 2017; Sala et al.
2019b). In a residential treatment setting, higher levels of
mindful acceptance predicted lower levels of eating disorder
symptoms at discharge (Espel et al. 2016). One study found
that non-reactivity facet of mindfulness mediated the effect of
MBP on eating disorder symptoms (Pinto-Gouveia et al.
2016). Although more research is needed to determine if
MBPs can increase levels of trait mindfulness in eating disor-
ders, it is proposed to be one of the mechanisms of action in
MBPs for eating disorders. Specifically, an increase in the
acting with awareness facet of mindfulness may help individ-
uals with eating disorders become more aware of maladaptive
cognitions that drive eating disorder behaviors (i.e., thought “I
am too full and will gain weight” leading to purging).
Increases in the non-reactivity facet of mindfulness may allow
inhibition of emotional and behavioral response to cognitions.
Self-compassion may be useful in reducing shape- and
weight-related self-judgments in EDs and interrupting the link
between body dissatisfaction and ED behaviors by promoting
body acceptance.

Reduction in Repetitive Negative Thinking
as a Mechanism

Repetitive negative thinking is a transdiagnostic process de-
fined as repetitive thinking focused on negative content that is
difficult to control (Ehring and Watkins 2008). Two common-
ly identified forms of repetitive negative thinking are rumina-
tion and worry. The differences between these processes are
that rumination is predominantly past oriented and worry is
future oriented (Dar and Iqbal 2015; Nolen-Hoeksema et al.
2008). It is suggested that mindfulness helps individuals dis-
engage from reflective repetitive negative thinking responses,
about the past or future, and bring their attention to the present
moment (Teasdale 2004). Rumination has strong empirical
support as a mechanism of action in MBCT and MBSR for
anxiety and depression (Alsubaie et al. 2017; Gu et al. 2015).
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Specifically, brooding rumination (focusing on negative
symptoms), but not reflective thinking (contemplating symp-
toms to better understand or eliminate them) is implicated.
Worry has also been identified as a mediator in several
MBSR and MBCT, but less studies investigated worry
(Batink et al. 2013; Labelle et al. 2015). These results suggest
that the reduction in repetitive negative thinking, whether past
or future oriented, is proposed to be a mechanism of action in
MBPs.

Repetitive negative thinking is a salient feature of eating
disorder psychopathology (Smith et al. 2018). Rumination
and worry are associated with higher eating disorder symp-
toms (Naumann et al. 2015; Sternheim et al. 2012), and

individuals with eating disorders have higher rates of both
rumination and worry than controls (Nolen-Hoeksema et al.
2007; Rawal et al. 2010). Longitudinal studies show that ru-
mination and worry predict higher eating disorder symptoms
over time (Holm-Denoma and Hankin 2010; Sala et al. 2019a;
Sala and Levinson 2016). Repetitive negative thinking is often
considered to be a maladaptive coping strategy (Nolen-
Hoeksema 2000). Specifically, in individuals with eating dis-
orders, a rumination style of coping increases body dissatis-
faction and negative mood (Svaldi and Naumann 2014).
Additionally, individuals with eating disorders experience
high levels of eating disorder-specific rumination and worry
related to food, weight control, and body shape (Rawal et al.

Table 1 Studied and hypothesized mechanisms of action in MBPs in eating disorders and other psychological conditions

Mechanism Definition Eating disorders Other psychological conditions

1. Trait mindfulness Disposition to act mindfully across
different situations
(Brown and Ryan 2003)

Hypothesized as mechanism of BMTs
for binge eating (Baer et al. 2005;
Courbasson et al. 2010; Duarte et al.
2017; Kristeller et al. 2014)

Preliminary evidence for non-reactivity
as mediator of MBP for binge eating
(Pinto-Gouveia et al. 2016)

Strong evidence as mechanism of
action in MBSR and MBCT for
stress, anxiety, and depression,
according to Alsubaie et al. 2017
Gu et al. (2015), van der Velden
et al. (2015)

2. Reduction in repetitive
negative thinking
(rumination and worry)

Repetitive thinking focused on negative
content that is difficult to control
(Ehring andWatkins 2008). Rumination
is predominantly past oriented and
worry is future oriented (Dar and Iqbal
2015; Nolen-Hoeksema et al. 2008

– Strong evidence as mechanism of
action in MBSR and MBCT for
stress, anxiety, and depression,
according to Alsubaie et al.
(2017), Gu et al. (2015), and van
der Velden et al. (2015)

3. Self-compassion Practicing kindness to oneself instead of
criticism and judgment, seeing one’s
experience as part of common human
experience rather than isolating, and
maintaining awareness of negative
thoughts and feelings without avoiding
them or overidentifying with them
(Neff 2003)

Preliminary evidence as mediator of
MBP for binge eating
(Pinto-Gouveia et al. 2016)

Evidence as mediator in MBSR and
other MBPs for stress, social
anxiety, generalized anxiety, and
depression (Gu et al. 2015; Gu
et al. 2017; Ștefan et al. 2018;
Takahashi et al. 2019)

4. Decentering Ability to recognize and observe thoughts
and emotions as temporary
psychological events rather than true
descriptions of reality
(Safran and Segal 1990)

– Evidence as mediator in MBSR for
generalized anxiety disorder
(Hoge et al. 2015)

5. Psychological
flexibility

Ability to remain in the present moment
and accept arising thoughts and
emotions while engaging in behaviors
consistent with one’s values
(Hayes et al. 2006)

Preliminary evidence as mediator of
MBP for binge eating
(Pinto-Gouveia et al. 2016)

Evidence as mediator in MBP for
mood, stress, and anxiety (Duarte
and Pinto-Gouveia 2017;
Labelle et al. 2010)

6. Emotion regulation Variety of strategies that can be
implemented at different times, from
when emotions arise to when they are
experienced and expressed (Goldin and
Gross 2010)

Hypothesized as mechanism of MBPs
for binge eating (Baer et al. 2005;
Courbasson et al. 2010; Hepworth
2010; Kristeller and Hallett 1999;
Leahey et al. 2008)

Preliminary evidence as mediator of
MBP for negative affect
(Garland et al. 2017)

7. Interoceptive
awareness of hunger
and fullness cues

Increased awareness of physical sensations
of hunger and fullness and ability to
recognize hunger and fullness cues
(Kristeller and Wolever 2010)

Hypothesized as mechanism of MBPs
for binge eating (Hepworth 2010;
Kristeller and Hallett 1999; Kristeller
et al. 2014; Leahey et al. 2008)

–

The table summarizes the evidence for each proposedmechanism of action reviewed in the manuscript. The table is not based on a systematic review and
some studies may be missing
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2010; Seidel et al. 2016; Wang et al. 2017). Overall, based on
this evidence, reduction in repetitive negative thinking as a
mechanism of action in MBPs is proposed to generalize to
eating disorders. A reduction in rumination and worry may
lower depression and anxiety frequently associated with eat-
ing disorders. A decrease in repetitive negative thinking about
body shape and weight may lower their impact on one’s self-
worth and reduce body dissatisfaction (Svaldi and Naumann
2014). Lower rumination and worry about eating and food
may reduce shame and anxiety associated with eating and,
thus, lead to less compensatory behaviors and restriction.

Self-Compassion as a Mechanism

Self-compassion is a multifaceted construct that includes three
components: practicing kindness to oneself instead of criti-
cism and judgment, seeing one’s experience as part of com-
mon human experience rather than isolating, and maintaining
awareness of negative thoughts and feelings without avoiding
them or overidentifying with them (Neff 2003). Neff (2003)
states that although cultivation of mindful attitude is necessary
for developing self-compassion, they are separate psycholog-
ical constructs. A systematic review by Gu et al. (2015) ini-
tially identified only preliminary support for self-compassion
as mediator in MBSR and MBCT (Keng et al. 2012; Kuyken
et al. 2010). Since then, several other studies emerged
supporting self-compassion as a mechanism of action in
MBSR and other MBPs (Gu et al. 2017; Ștefan et al. 2018;
Takahashi et al. 2019). Overall, there is evidence supporting
self-compassion as mechanism of action in mindfulness inter-
ventions, even without specifically targeting self-compassion.
Some suggest that self-compassion is one of the outcomes of
mindfulness practice (Bishop et al. 2006; Brown et al. 2007).

Individuals with eating disorders have lower levels of self-
compassion than control samples (Ferreira et al. 2013), and
self-compassion is inversely associated with eating disorder
pathology (Fresnics et al. 2019). Self-compassion may be par-
ticularly relevant to constructs related to body dissatisfaction,
as it is negatively associated with shape and weight concerns,
body preoccupation, eating guilt, and overall eating disorder
symptoms in both clinical and non-clinical samples (Ferreira
et al. 2013). Several self-compassion interventions have been
tested in clinical eating disorder samples resulting in an in-
crease in self-compassion and decrease in body dissatisfaction
and overall eating disorder symptoms (Albertson et al. 2015;
Kelly and Carter 2015; Pinto-Gouveia et al. 2016). Further,
increased self-compassion early in treatment predicted a great-
er decrease in eating disorder symptoms (Kelly et al. 2014).
Body dissatisfaction was found to predict future eating disor-
der symptoms in individuals with low self-compassion, but
not those high in self-compassion (Stutts and Blomquist
2018). Regarding mechanisms of action, one study found that

self-compassion mediated the effect of MBP on binge eating
(Pinto-Gouveia et al. 2016). Considering these results, it is
proposed that self-compassion may be a mechanism in
MBPs for eating disorders. Self-compassion may be useful
in reducing shape- and weight-related self-judgments in eating
disorders and interrupt the link between body dissatisfaction
and eating disorder behaviors by promoting body acceptance.

Decentering as a Mechanism

Decentering refers to the ability to recognize and observe
thoughts and emotions as temporary psychological events
rather than true descriptions of reality (Safran and Segal
1990). Decentering is also sometimes referred to as
metacognitive awareness (Teasdale et al. 2002) and is closely
related to diffusion (Hayes et al. 1999) and reperceiving
(Shapiro et al. 2006). It is suggested that repeated mindfulness
meditation practice leads to the increase of decentering ability
(Carmody et al. 2009). We are aware of only one study that
tested decentering as a mediator of MBP. Hoge et al. (2015)
found that decentering mediated the effect of MBSR on gen-
eralized anxiety symptoms. Other studies found that increase
in decentering and meta-cognitive awareness was associated
with symptom improvement in MBPs (Hargus et al. 2010).

Little research exists on the relationship between
decentering and eating disorders. Several studies found that
decentering ability was significantly negatively associated
with eating disorder symptoms (Mendes et al. 2017;
Palmeira et al. 2014). Future research should examine longi-
tudinal relationship between decentering and eating disorder
symptoms. Although limited evidence is available,
decentering has potential to be one of the mechanisms of
action in MBPs for eating disorders. Decentering skills may
help individuals with eating disorders see their body and food-
related cognitions and emotions as transient events in their
mind rather than reality. For example, decentering may help
individuals recognize the thought “I ate too much food” as a
thought that will pass instead of a fact that necessitates behav-
ioral response.

Psychological Flexibility as a Mechanism

Psychological flexibility is defined as the ability to remain in
the present moment and accept arising thoughts and emotions
while engaging in behaviors consistent with one’s values
(Hayes et al. 2006). A few studies found psychological flex-
ibility to be a mediator of MBPs’ effect on stress, mood, and
anxiety (Duarte and Pinto-Gouveia 2017; Labelle et al. 2015).
Psychological flexibility is at the center of the conceptual the-
ory of acceptance and commitment therapy (ACT) and is con-
sidered to be a core mechanism of action (Stockton et al.
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2019). Both mindfulness and psychological flexibility foster
present moment awareness and non-attachment to thoughts
and emotions (Hayes et al. 1999). Therefore, it is probable
that psychological flexibility may be one of the mechanisms
of action in MBPs.

Psychological flexibility is inversely associated with eating
disorder symptoms (Masuda and Latzman 2012). Merwin
2011suggested that high need to attend to emotional and
body-related experiences drives eating disorder behaviors
and improvements in psychological flexibility may help these
individuals detach from these experiences and engage in
value-driven action. Treatments that target psychological flex-
ibility were shown to reduce eating disorder symptoms (i.e.,
Juarascio et al. 2013). Additionally, body image psychological
flexibility has been studied in the context of eating disorders.
Body image psychological flexibility refers to engaging in
value-driven behaviors in the presence of distressing internal
experiences related to body dissatisfaction (Sandoz et al.
2013). Body image psychological flexibility is associatedwith
greater body acceptance and lower eating disorder pathology
and predicted lower eating disorder symptoms in patients with
eating disorders at discharge from residential treatment center
(Bluett et al. 2016). One study found that increases in psycho-
logical flexibility mediated the effect of MBP on eating disor-
der symptoms (Pinto-Gouveia et al. 2016). Overall, the evi-
dence for psychological flexibility as a mechanism of action in
MBPs for eating disorders is preliminary, but promising.
Psychological flexibility could facilitate following treatment
recommendations. For example, eating a meal despite feeling
fat or guilty because individual values being healthy and re-
covering to spend more time with family.

Emotional Regulation as a Mechanism

Emotion regulation is a multifaceted construct with heteroge-
neity of definitions. Broadly, emotion regulation refers to a
variety of strategies that can be implemented at different
times, fromwhen emotions arise to when they are experienced
and expressed (Goldin and Gross 2010). Mindfulness may (a)
help build awareness and acceptance of emotions, (b) let go of
judgmental evaluations of emotions as good and bad, (c) in-
crease the ability to engage in valued action in the presence of
distressing emotions (similar to psychological flexibility), (d)
inhibit impulsive behaviors (similar to non-reactivity facet),
(e) enhance the ability to tolerate, and (f) willingness to expe-
rience negative emotions as a part of life (Gratz and Tull
2010). The latter is referred to as distress tolerance, which is
a dimension of emotion regulation (Gratz and Roemer 2004).
Although there is wealth of evidence that mindfulness medi-
tation improves emotion regulation (Chambers et al. 2009;
Hölzel et al. 2011; Roemer et al. 2015), very few studies have
examined emotional regulation as a mediator of MBPs using

longitudinal data. One study found evidence to suggest that
increased attentional control from mindfulness training leads
to less reactivity, which in turn results in better emotion regu-
lation via cognitive reappraisal, and subsequently increases
positive affect (Garland et al. 2017). An experimental study
found that participants who completed a short breathing exer-
cise experienced significantly less negative affect viewing
negative slides than those who were instructed to worry or
focus their attention on nothing in particular (Arch and
Craske 2006). Neuroimaging studies show that mindfulness
training reduces reactivity in brain regions responsible for
emotional response (Guendelman et al. 2017; Kral et al.
2018).

Emotion dysregulation is a core feature of eating disorders
and individuals with eating disorders report higher levels of
emotion regulation difficulties compared with controls
(Mallorquí-Bagué et al. 2018; Pisetsky et al. 2017).
Additionally, the severity of eating pathology is associated
with emotion regulation difficulties (Svaldi et al. 2012). The
cognitive-behavioral model of eating disorders identifies
mood intolerance (i.e., low distress tolerance) as one of the
risk factors for developing an eating disorder (Fairburn et al.
2003). Indeed, Lampard et al. (2011) found that individuals
with eating disorders showed intolerance of both negative and
positive affect. All eating disorders are sometimes conceptu-
alized as disorders of emotion dysregulation, and binge eating,
purging, and restricting are considered maladaptive and inef-
fective ways to regulate negative affect (Merwin 2011).
Treatments targeting emotion regulation difficulties in eating
disorders (i.e., dialectical behavioral therapy [DBT]) show
good outcomes (Godfrey et al. 2015; Haynos et al. 2016).
Overall, emotion regulation (and the distress tolerance aspect
specifically) is proposed to be one of the mechanisms of action
inMBPs for eating disorders. Future research should test emo-
tion regulation as a mediator in MBPs. Reduced emotional
reactivity to triggers and ability to effectively regulate and
tolerate emotions may reduce the need to engage in eating
disorder behaviors, such as binge eating, purging, restricting,
excessive exercising, and body checking.

Awareness of Hunger and Fullness
as a Mechanism

Increased awareness of physical sensations of hunger and full-
ness is at the core of the theoretical rationale for using mind-
fulness in the treatment of eating disorders (Kristeller and
Wolever 2010), but to our knowledge, it has not been exam-
ined as a potential mechanism of action. Some evidence exists
that mindfulness meditation increases awareness of hunger
and fullness cues beyond solely improving eating outcomes
(Beshara et al. 2013; Hong et al. 2014; Kristeller et al. 2014).
Sensations of hunger and fullness, along with other bodily
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sensations such as heartbeat, body temperature, and pain are
part of interoceptive awareness, which has been more exten-
sively studied. Interoceptive awareness is described as the
processes of perception and interpretation of internal signals
relating to body states (Khalsa and Lapidus 2016). Formal
mindfulness practices aim to purposefully bring attention to
interoceptive sensations and increase body awareness (i.e.,
body scan). MBPs were shown to improve interoceptive sen-
sitivity across a variety of physical and psychological condi-
tions (Bornemann et al. 2015; Fischer et al. 2017; Fissler et al.
2016). Individuals with eating disorders have marked deficits
in interoceptive awareness (Brown et al. 2017; Khalsa et al.
2015). One study found that interoceptive awareness had an
indirect effect on the relationship between mindfulness and
eating disorder symptoms above and beyond emotion dysreg-
ulation (Lattimore et al. 2017). To our knowledge, no studies,
however, examined interoceptive awareness as a mediator in
MBPs. Considering the preliminary evidence, improvements
in interoceptive awareness of hunger and fullness cues may be
one of the mechanisms of action inMBPs for eating disorders.
Better awareness of physiological sensations of hunger may
help individuals with eating disorders eat intuitively rather
than relying on rules, urges, or external triggers and re-learn
how to guide food intake based on body’s needs rather than
dieting rules.

Discussion

MBPs are gaining popularity in the treatment of eating disor-
ders, but none currently meet criteria of evidence-based treat-
ments. However, MBPs represent a potentially promising so-
lution to fill the treatment gap in eating disorders. Although
research on the use of mindfulness for other psychological
conditions is flourishing, the field of eating disorders trails
behind. Describing the rationale for how mindfulness may
be useful in treating eating disorders and providing a theoret-
ical model of potential mechanisms of action may help stim-
ulate additional research in this area. In an effort to provide a
foundation for such model, we have examined evidence for
hypothesized mechanisms of action in MBPs for eating disor-
ders and how known mediators of MBPs in other psycholog-
ical disorders may generalize to eating disorders. Overall, we
identified seven potential mechanisms of action with various
levels of empirical support: reduction in repetitive negative
thinking and improvements in self-compassion, decentering,
psychological flexibility, emotion regulation, and interocep-
tive awareness of hunger and fullness cues. See Fig. 1 for an
illustration of our theorized model.

The model shows that reduction in repetitive negative
thinking and improvements in trait mindfulness, self-compas-
sion, decentering, psychological flexibility, emotion regula-
tion, and interoceptive awareness of hunger and fullness cues

may partially or fully mediate the effect of MBPs on improve-
ment in eating disorder symptoms. First, two facets of trait
mindfulness, non-reactivity and acting with awareness, may
be particularly relevant to eating disorders. Increases in acting
with awareness may help individuals with eating disorders
become more aware of maladaptive cognitions that drive eat-
ing disorder behaviors (i.e., thought “I am too full and will
gain weight” leading to purging), and increases in non-
reactivity may allow them to inhibit the emotional and behav-
ioral response to such thought. Second, a reduction in rumi-
nation and worry may lower depression and anxiety frequent-
ly associated with eating disorders. Additionally, a decrease in
repetitive negative thinking about body shape and weight may
lower their impact on one’s self-worth and reduce body dis-
satisfaction. Third, self-compassion may be useful in reducing
shape- and weight-related self-judgments in eating disorders
and interrupt the link between body dissatisfaction and eating
disorder behaviors by promoting body acceptance. Fourth,
decentering skills may help individual with eating disorders
see their body and food-related cognitions and emotions as
transient events in their mind rather than reality. Fifth, psycho-
logical flexibility may help facilitate following treatment rec-
ommendations, such as adhering to a meal plan despite nega-
tive thoughts and emotions. Sixth, reduced emotional reactiv-
ity to triggers and ability to effectively regulate and tolerate
emotions may reduce the need to engage in eating disorder
behaviors, such as binge eating, purging, restricting, excessive
exercising, and body checking. Finally, interoceptive aware-
ness of hunger and fullness cues may be an eating disorder-
specific mechanism that helps individuals with eating disor-
ders regulate their eating based on the needs of their body.
Future research should test if this model fully or partially
explains how MBPs may be helpful in treating eating
disorders.

Limitations and Future Directions

The current theoretical paper has several limitations that
should be acknowledged. First and foremost, we have
attempted to provide a complete and up-to-date overview of
the literature on the topics, but we have not conducted a sys-
tematic review of the literature. Therefore, it is possible that
some studies may have been omitted, including those that do
not support our proposedmechanisms of action. The proposed
model has been formulated based on prior research and has
not been empirically tested. We hope that development of this
model will lead to future research. Third, the model of mech-
anisms of actions in MBPs for eating disorders proposed here
is meant to lay a foundation for future research and we do not
claim that it fully explains how mindfulness works in the
treatment of eating disorders. Only some mechanisms
(reduction in repetitive negative thinking and improvements
in trait mindfulness, self-compassion, and decentering) have
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empirical support and the rest are hypothesized based on lim-
ited available research. Further, the hypotheses are based pri-
marily on correlational and treatment studies, whereas exper-
imental studies are required to establish true causal effect
(Kazdin 2007). At this time, we are not able to suggest wheth-
er each proposed mechanism makes a unique contribution to
change in MBPs or if some overlap exists. It is also not clear
whether the proposed mechanisms would function concur-
rently or whether one occurs before the other (i.e., increase
in decentering before improvement in emotion regulation).
Moreover, other mechanisms, not mentioned in this paper,
may be relevant in MBPs for eating disorders. For example,
we did not consider neurological mechanisms of MBPs
(Hölzel et al. 2011). Lastly, this model may not apply to all
eating disorder diagnoses.

This paper presents a preliminary model of how and
why MBPs may be effective at treating eating disorders
to inform future research. Additionally, we identified
several gaps in the literature that should be addressed.
Increases in trait mindfulness and self-compassion and
reduction in repetitive negative thinking were separately
identified as mechanisms of action in MBPs, but it is not
clear whether they occur simultaneously. Future research
should examine whether an increase in trait mindfulness
as a result of meditation practice leads to reduced repet-
itive negative thinking and increased self-compassion.
Although research shows that repetitive negative thinking
is a salient feature of eating disorder psychopathology,
future studies should test whether interventions focused
on decreasing repetitive negative thinking lead to the
reduction of eating disorder symptoms. Similarly, more

research on self-compassion interventions for eating dis-
orders is needed. Although decentering and psychologi-
cal flexibility are clearly important in the process of
MBPs, very little is known about their potential role in
eating disorder treatment. More research is needed to
examine whether increased awareness of hunger and full-
ness cues corresponds with improvements in eating dis-
order symptoms in MBPs. Another question to be an-
swered is whether mindfulness meditation or mindful
eating on their own is sufficient for a change in eating
disorder symptoms or if they need to be combined.

To gather further support for the proposed model, ex-
perimental studies can be useful to establish causal links
between MBPs and proposed mechanisms and between
mechanisms and eating disorder outcomes. fMRI scans
done before and after mindfulness exercise can help illu-
minate the neurological processes of emotion regulation.
Additionally, brief mindfulness induction in an experimen-
tal setting may not be sufficient to induce changes in out-
comes. Future research should use mediational analyses to
examine if reduction in repetitive negative thinking and
improvements in trait mindfulness, self-compassion,
decentering, psychological flexibility, emotion regulation,
and interoceptive awareness of hunger and fullness cues
mediate the effect of MBPs on eating disorder symptoms
independently and in a combined model. The latter will
help clarify if each mechanism contributes to the process
of change individually or if their effects overlap. We hope
that future research testing the proposed model helps im-
prove MBPs for eating disorders and potentially help fill
the eating disorder treatment gap.

Fig. 1 Hypothesized initial model of mindfulness mechanisms in treatment of eating disorders. Dashed arrows indicate hypothesized paths that currently
lack empirical support. Solid arrows indicate that there are some treatment and/or longitudinal studies supporting this relationship
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