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1 | INTRODUCTION

Abstract

Mindfulness is a two-component skill that includes mindful awareness (attentional
monitoring of present moment experience) and mindful acceptance (adopting an atti-
tude of acceptance toward this experience). Although mindfulness-based interven-
tions (MBIs) are efficacious for many conditions, there is a lack of research on MBIs
for eating disorders (EDs). We propose that MBIs may be promising for EDs given
their potential to mobilize not one, but multiple associative-learning change mecha-
nisms in EDs-defined as adaptive processes of change involving one of two forms of
associative-learning: Pavlovian and operant learning. We hypothesize how MBIs-via
increasing either mindful awareness or mindful acceptance-may mobilize up to eight
associative-learning change mechanisms, two involving Pavlovian learning, and six
involving operant learning. We also elaborate on similarities and differences between
MBIs and CBT approaches for EDs, as well as opportunities for synergy. Finally, we
present recommendations for future research related to the development and evalu-
ation of novel MBI interventions for EDs and the testing of mechanisms and patient-

treatment matching hypotheses.
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addiction, and chronic pain (A-tjak et al., 2015; Goldberg et al., 2018;

Panos, Jackson, Hasan, & Panos, 2014). However, MBls have not

Mindfulness is a two-component skill including: (a) mindful aware-
ness—attentional monitoring of present moment experience, and
(b) mindful acceptance—adopting an attitude of acceptance toward
this experience (Lindsay & Creswell, 2017). Many interventions incor-
porate mindfulness training—including mindfulness-based stress
reduction (MBSR), mindfulness-based cognitive therapy (MBCT),
mindfulness-based relapse prevention (MBRP), acceptance and com-
mitment therapy (ACT), and dialectical behavior therapy (DBT)—and
are in the family of mindfulness-based interventions (MBIs). MBls are

efficacious for numerous conditions, including affective disorders,

been studied extensively for eating disorders (EDs)—binge-eating dis-
order being the one exception; see Turgon, Ruffault, Juneau, Blatier, &
Shankland, 2019). EDs can become chronic-relapsing disorders and
have high rates of psychiatric comorbidity (Bardone-Cone, Hunt, &
Watson, 2018). The lack of research on MBIs for EDs is surprising
given MBIs are efficacious for other chronic-relapsing conditions
(Goldberg et al., 2018), and for subpopulations with psychiatric com-
orbidities (Roos, Bowen, & Witkiewitz, 2017). Although limited,
research on MBIs for EDs shows promise. Randomized trials (see

Linardon, Fairburn, Fitzsimmons-Craft, Wilfley, & Brennan, 2017) of
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DBT and ACT show encouraging results among heterogenous ED
samples. Furthermore, a meta-analysis shows that trait mindfulness
has medium-size negative associations with ED pathology (Sala,
Shankar Ram, Vanzhula, & Levinson, 2020).

We propose that MBIs are promising for EDs given their potential
to mobilize multiple associative-learning change mechanisms—adaptive
processes of change involving Pavlovian or operant learning (Murray
et al., 2018; Schaumberg et al., 2020). First, we review the theorized
role of Pavlovian and operant learning in EDs. Then, we hypothesize
how MBIs—via enhancing mindful awareness or mindful acceptance—
may mobilize up to eight associative-learning change mechanisms. We
also elaborate on similarities/differences between MBIs and CBT for
ED and opportunities for synergy. Finally, we provide recommenda-

tions for future research.

2 | ASSOCIATIVE LEARNING IN EDs

Pavlovian learning. Pavlovian learning/classical conditioning occurs
when associations are formed between once-neutral stimuli and natu-
rally salient stimuli (rewarding or aversive), resulting in the neutral
stimuli eliciting an appetitive or threat-based response. Pavlovian
learning may underlie EDs (Anderson, Berg, Brown, Menzel, &
Reilly, 2021; Murray et al., 2018; Schaumberg et al., 2020; Zucker &
Bulik, 2020). For example, associations between thinness/weight-loss
and perceived/actual social praise about one's body may be formed,
resulting in conditioned appetitive urges for more social praise when
exposed to thinness/weight-loss cues. Associations between weight
gain/overweight status and perceived/actual social rejection may be
formed, resulting in conditioned fear responses to weight gain
(Murray et al., 2018). Individuals with EDs may learn associations
between foods and digestive discomfort, resulting in conditioned fear
or disgust responses to and avoidance of food (Anderson et al., 2021;
Zucker & Bulik, 2020). Finally, individuals may learn associations
between food-related cues (e.g., fast-food restaurant) and the reward-
ing effects of binge eating, resulting in conditioned appetitive urges
for food when exposed to cues.

Operant learning. Operant learning/instrumental conditioning
occurs when associations are formed between behaviors and conse-
quences, influencing the probability of these behaviors recurring. Rein-
forcement occurs when associations are learned between a behavior
and desirable consequences—increases in rewarding experiences (pos-
itive reinforcement) or decreases in aversive experiences (negative
reinforcement)—whereby the likelihood of the behavior recurring
increases.

Operant learning may underlie EDs (Haynos, Lavender, Nelson,
Crow, & Peterson, 2020; Schaumberg et al., 2020; Walsh, 2013).
Research suggests that individuals with EDs engage in ED behaviors
(e.g., excessive exercise, vomiting) to increase positive emotions
(Selby et al., 2014, 2015) and decrease aversive cognitive, affective,
and interoceptive experiences (Engel et al., 2013; Fitzsimmons-Craft,
Ciao, & Accurso, 2016; Levinson et al., 2018; Levinson, Williams, &
Christian, 2020; Sala, Brosof, & Levinson, 2019).

3 | THEPOTENTIAL OF MBIs TO MOBILIZE
MULTIPLE ASSOCIATIVE-LEARNING
CHANGE MECHANISMS

Drawing upon research on mechanisms of MBIs (Barney, Murray,
Manasse, Dochat, & Juarascio, 2019; Brewer, Elwafi, & Davis, 2014;
Garland et al., 2010; Kristeller & Wolever, 2010; Levin, Luoma, &
Haeger, 2015; Lindsay & Creswell, 2017; Ludwig, Brown, &
Brewer, 2020; Shapiro, Carlson, Astin, & Freedman, 2006; Vanzhula &
Levinson, 2020), we hypothesize how MBIs may mobilize multiple
associative-learning change mechanisms in EDs.

Disrupting maladaptive Pavlovian learning. MBIs, primarily via
increasing mindful acceptance of distressing experiences (e.g., fear,
urges) elicited by cues, may reduce engagement in ED behaviors when
exposed to cues. Not engaging in ED behaviors when exposed to cues
can disrupt maladaptive Pavlovian conditioning via extinction, the
reduction over time in a conditioned response to cues. For example
(see Figure 1a), accepting difficult thoughts and emotions as they are
may facilitate eating meals with others (rather than avoiding/escaping
meals), which may reduce conditioned fear responses to meals. Or,
when driving by a fast-food restaurant, accepting and not acting on
urges to binge may subsequently reduce conditioned urges to binge
when exposed to fast-food restaurants.

Facilitating adaptive Pavlovian cue-food reward associations.
MBIs, primarily via increasing mindful awareness, may facilitate Pav-
lovian learning of associations between eating cues (e.g., presence of
food) and food-related rewards that increase regular eating patterns
(see Figure 1b). For example, focusing attention on sensory experi-
ences (e.g., smell, taste, sight) when in the presence of food may facili-
tate associations among food, appetitive desire to eat, and rewarding
eating experiences.

Disrupting maladaptive negative reinforcement of ED behaviors.
MBISs, primarily via increasing mindful acceptance of distressing expe-
riences (e.g., negative emotions, ED cognitions, physical discomfort),
may reduce engagement in ED behaviors to alleviate distress, thereby
disrupting negative reinforcement (see Figure 2a). There is preliminary
evidence that MBIs may weaken or “decouple” the associations
between distress and subsequent problematic behaviors (Levin
et al., 2015). For example, practicing mindful acceptance may involve
allowing thoughts and emotions to arise and letting them be, instead
of vomiting to alleviate the distress, thereby preventing negative
reinforcement.

Disrupting maladaptive positive reinforcement of ED behaviors.
MBIs, primarily via increasing mindful awareness, may prevent auto-
matic engagement in ED behaviors to increase/sustain positive affect,
thereby preventing positive reinforcement. When experiencing an
urge to keep running (to maintain/increase positive affect) after
already running for an hour, practicing mindful awareness
(e.g., consciously pausing, focusing on the breath) may prevent addi-
tional running, thereby preventing positive reinforcement of excessive
exercise (see Figure 2b).

Facilitating more accurate operant-based associative-learning.

MBISs, primarily via increasing mindful awareness, may facilitate more
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FIGURE 1 Hypothesized mechanisms
in which MBIs, via increasing mindfulness
skills, modify Pavlovian learning among

individuals with EDs Example 1
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accurate recognition of experiences after engaging in ED behaviors,
which may be critical for updating associations between ED behaviors
and consequences in a manner that reduces the composite motiva-
tional value of the behavior (based on anticipated rewards/aversive
experiences; Ludwig et al., 2020). After skipping meals, focusing
attention on momentary experiences may facilitate greater direct
recognition that initial increases in positive affect are short-lived,
and that aversive experiences (fatigue/irritability) arise soon after-
wards, thereby reducing the motivational value of skipping meals
(see Figure 2c).

Facilitating reinforcement of adaptive strategies for regulating
distress. MBIs, primarily via mindful acceptance, may facilitate use of
other adaptive regulatory strategies (e.g., cognitive reappraisal), which
are reinforced because these strategies produce desirable outcomes
(e.g., decreases in distress). Practicing mindful acceptance when
exposed to stressors may reduce “bottom up” affective reactivity to
stressors (Lindsay & Creswell, 2017), which may minimize the degree
to which negative affect interferes with “top down” cognitive control
during stressor exposure. This in turn can maximize opportunities to
deploy CBT skills (such as cognitive reappraisal) that depend on “top-
down” cognitive control and recruitment of the prefrontal cortex
(Kober, Buhle, Weber, Ochsner, & Wager, 2019).

Facilitating reinforcement of eating. MBIs, primarily via increas-
ing mindful awareness, may increase reinforcement of eating (see
Figure 2e). First, MBIs may increase awareness of natural hunger cues
(Kristeller & Wolever, 2010), which may increase eating when hungry,

thereby increasing the reinforcement value of eating (e.g., relief of

for food

Subsequently increases conditioned appetitive desire for food when in exposed to sight of food

hunger and/or increase in satiation). Second, MBIs may increase posi-
tive affect during/after eating (which positively reinforces eating) via
directing attention to pleasant present-moment sensory and affective
experiences while eating (Garland et al., 2010).

Facilitating reinforcement of other non-ED daily activities. MBlIs,
primarily via increasing mindful awareness of pleasant external and
internal experiences, may increase positive reinforcement of other
non-ED activities (see Figure 2f), such as listening to music, going on a
nature walk, or spending time with family, friends, or pets. Enhancing
recognition of positive emotions themselves may be particularly
important given emerging research showing that low positive emo-
tional differentiation (difficulty distinguishing among discrete positive

emotions) may underlie EDs (see Selby & Coniglio, 2020).

4 | COMPARING MBIs TO COGNITIVE-
BEHAVIORAL THERAPY (CBT) APPROACHES
FOR EDs

Similarities and differences. MBIs and CBTs are similar because both
focus on skills development. However, CBT teaches a different set of
skills, including cognitive reappraisal, meal planning, self-monitoring/
tracking, environmental stimulus control, cue exposure and response
prevention, problem solving, active communication, and activity plan-
ning. Similar to MBIs for EDs, CBTs are also theorized to modify
associative-learning change mechanisms (Murray et al, 2018;
Schaumberg et al., 2020). Overall, we propose that CBT and MBIs for
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FIGURE 2 Hypothesized mechanisms in which MBISs, via increasing mindfulness skills, modify operant learning among individuals with EDs

EDs are similar in that they exert their therapeutic effects by modify-
ing Pavlovian and operant learning mechanisms, but are different in
that they do so by enhancing different target proximal skills.

Potential synergy. First, given that MBIs and CBTs may modify
associative-learning change mechanisms via distinct pathways
(i.e., use of different skills), delivering MBI and CBTs together may
offer a potent, well-rounded dose of skills training to produce durable
changes in associative-learning change mechanisms. Second, MBIs
may increase use of CBT skills. Implementing mindful acceptance
when exposed to stressors may reduce affective reactivity (Lindsay &
Creswell, 2017), thereby minimizing the extent to which negative

affect interferes with “top down” cognitive control, and maximizing

opportunities to deploy CBT skills that rely of substantial cognitive
resources (Roos, Bowen, & Witkiewitz, 2020). Third, MBIs may poten-
tiate the efficacy of CBT skills. For example, mindful awareness may
potentiate the efficacy of positive activity planning. Increased atten-
tional engagement during planned activities may maximize increases
processing of rewards during/following these activities. Fourth, MBls
may potentiate the efficacy of CBT exposure/response prevention
procedures (Treanor, 2011). Practicing mindful acceptance during
exposure to a feared cue can prevent overt (walking away) and covert
attempts (cognitive distraction) to avoid the cue, thus augmenting
inhibitory learning. Moreover, mindful awareness may enhance accu-

rate recognition of consequences following exposure to feared cues,
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thereby maximizing expectancy violations (Craske, Treanor, Conway,
Zbozinek, & Vervliet, 2014).

5 | RECOMMENDATIONS FOR FUTURE
RESEARCH

Next, we provide specific recommendations to guide future research
on the application of MBIs for EDs.

Developing and evaluating novel interventions. Development of
mindfulness-based dftercare treatments for preventing relapse is a promis-
ing next step. Future trials could compare a mindfulness-based aftercare
intervention to a CBT-based aftercare intervention (e.g., Fichter
et al,, 2012). Delivering an MBI for EDs after weight restoration (in the
case of anorexia nervosa) and/or completion of acute care may be suit-
able because individuals may have greater cognitive capacity and motiva-
tion to fully engage in an MBI. Future research could also evaluate if
MBIs are differentially efficacious at varying phases of ED treatment.

Given the potential synergy of MBIs and CBT for EDs
(as discussed above), another valuable direction is the development of
novel interventions that combine MBI and CBT components into one
protocol (e.g., mindfulness meditation training prior to exposure and
response prevention).

Technology-based MBIs for EDs may be promising. Web- and
app-based MBIs are efficacious among clinical populations
(Spijkerman, Pots, & Bohlmeijer, 2016). Web-based MBIs, such as
online mindfulness-based cognitive therapy (MBCT) for depression
(see Segal et al., 2020), circumvent the need for therapist training and
can be made widely available. Smartphone apps (although more
expensive to develop than web-based program) have the key advan-
tage of being able to track fluctuating states and situational contexts
and then provide in-the-moment intervention, such as prompting indi-
viduals to use mindfulness skills during critical high-risk moments—
which may directly modify associative-learning change mechanisms in
daily life. Finally, virtual reality may be a promising approach for creat-
ing highly evocative exposures in which individual can practice
mindfulness skills.

Research is needed to clarify the limitations of MBIs for EDs, such
as whether MBIs are safe, acceptable, and efficacious among adoles-
cents with EDs or when delivered as stand-alone interventions.
Potential harms of MBIs need to be considered too. Mindful accep-
tance could be used to “accept” hunger and not eat. Qualitative data
could reveal potential harms or misuse of mindfulness skills.

Testing mechanisms. Ecological momentary assessment (EMA)
(i.e., intensive longitudinal measurement via smartphone) may be par-
ticularly useful for studying the hypothesized mechanisms proposed
in this article. EMA can illuminate intra-individual processes (how vari-
ables are related to each other within the same person over time) and
can be integrated into clinical trials to capture how change unfolds
over time within individuals. For example, EMA could be used to eval-
uate whether MBIs “decouple” the intra-individual associations
between triggers (e.g., meals, negative affect, urges) and subsequent
ED behaviors in daily life. For further guidelines on using EMA to

EATING DISORDER

study mechanisms related to regulatory skills, like mindfulness, see
Roos, Kober, et al. (2020).

Testing patient-treatment matching hypotheses. We hypothe-
size that MBIs for EDs (as adjunctive interventions) will have the most
pronounced therapeutic effects among a subpopulation of individuals
with “complex EDs,” who are characterized by more severe ED
pathology and comorbid affective disorders. First, as others have pro-
posed (Haynos & Fruzzetti, 2011), CBT alone for EDs may not ade-
quately target emotion dysregulation. Second, MBIs have been shown
to enhance emotion regulation across many clinical populations
(Lindsay & Creswell, 2017), sometimes to a greater extent than CBT
(Kober, Brewer, Height, & Sinha, 2017). Third, others have theorized
that MBls are most effective among subpopulations in which affective
distress drives psychopathology (Creswell & Lindsay, 2014). Fourth,
preliminary empirical evidence shows that MBRP for substance use
disorder may be more efficacious than CBT among individuals with
affective comorbidities (Roos et al., 2017).

Finally, deploying mindfulness to regulate emotions/cravings does
not appear to rely on recruitment of the prefrontal cortex (Kober
et al., 2017, 2019; Westbrook et al., 2013). This stands in contrast to
the CBT strategy of cognitive reappraisal, which does rely on the
recruitment of the prefrontal cortex (Kober et al., 2010; Suzuki
et al., 2020). This is critical because individuals with complex EDs may
be susceptible to stress interfering with top-down regulation of ED
urges, and may thus particularly benefit from strategies such as mind-
fulness that may work less via top-down mechanisms and more via
“bottom-up” mechanisms (i.e., reduced neural activity in subcortical

affective regions).

6 | CONCLUSIONS

MBIs for EDs (except for binge-eating disorder) remain under-
researched despite promising preliminary findings. In this article we:
(a) delineated our hypotheses about how MBIs for EDs may mobilize
multiple associative-learning change mechanisms; (b) explored similari-
ties and differences between MBIs and CBTs for EDs, and opportuni-
ties for synergy; and (c) provided specific recommendations for future
research. We hope this article is helpful for advancing research on the

application of MBIs for EDs.

DATA AVAILABILITY STATEMENT
N/A

ORCID
Corey R. Roos "= https://orcid.org/0000-0002-0086-770X
https://orcid.org/0000-0001-8323-1290

https://orcid.org/0000-0002-8098-6943

Irina A. Vanzhula

Cheri A. Levinson

REFERENCES

Anderson, L. M., Berg, H., Brown, T. A., Menzel, J., & Reilly, E. E. (2021).
The role of disgust in eating disorders. Current Psychiatry Reports,
23(2), 1-12.

85UB017 SUOWILIOD 3A 111D 3|edl|dde auy Ag pausenob a1e saole WO ‘@SN JO SaINn1 10} Aeiq1T8UIIUO AB|IM UO (SUOIPUD-PUR-SWIRY0D A8 | 1M ARe1q | U1 |UO//:SONY) SUORIPUOD PUe SWiB L 83U 89S *[2202/TT/ST] uo ArigiTauluo A|IM ‘AisRAIUN B A Ad $9SEZ 1B9/200T 0T/I0P/LI0D A8 | ImAReiq Ul |UO//:SARY WOy papeo|uMOq ‘6 ‘T20Z ‘XB0TS60T


https://orcid.org/0000-0002-0086-770X
https://orcid.org/0000-0002-0086-770X
https://orcid.org/0000-0001-8323-1290
https://orcid.org/0000-0001-8323-1290
https://orcid.org/0000-0002-8098-6943
https://orcid.org/0000-0002-8098-6943

ROOS ET AL.

1606 |
WILEY—gATING DISORDERS

A-tjak, J. G., Davis, M. L., Morina, N., Powers, M. B., Smits, J. A, &
Emmelkamp, P. M. (2015). A meta-analysis of the efficacy of accep-
tance and commitment therapy for clinically relevant mental and phys-
ical health problems. Psychotherapy and Psychosomatics, 84(1), 30-36.

Bardone-Cone, A. M., Hunt, R. A., & Watson, H. J. (2018). An overview of
conceptualizations of eating disorder recovery, recent findings, and
future directions. Current Psychiatry Reports, 20(9), 79.

Barney, J. L., Murray, H. B., Manasse, S. M., Dochat, C., & Juarascio, A. S.
(2019). Mechanisms and moderators in mindfulness-and acceptance-
based treatments for binge eating spectrum disorders: A systematic
review. European Eating Disorders Review, 27(4), 352-380.

Brewer, J. A., Elwafi, H. M., & Davis, J. H. (2014). Craving to quit: Psycho-
logical models and neurobiological mechanisms of mindfulness training
as treatment for addictions. Psychology of Addictive Behaviors, 27(2),
366-379.

Craske, M. G., Treanor, M., Conway, C. C., Zbozinek, T., & Vervliet, B.
(2014). Maximizing exposure therapy: An inhibitory learning approach.
Behaviour Research and Therapy, 58, 10-23.

Creswell, J. D., & Lindsay, E. K. (2014). How does mindfulness training
affect health? A mindfulness stress buffering account. Current Direc-
tions in Psychological Science, 23(6), 401-407.

Engel, S. G., Wonderlich, S. A., Crosby, R. D., Mitchell, J. E., Crow, S.,
Peterson, C. B,, ... Gordon, K. H. (2013). The role of affect in the main-
tenance of anorexia nervosa: Evidence from a naturalistic assessment
of momentary behaviors and emotion. Journal of Abnormal Psychology,
122(3), 709-719.

Fichter, M. M., Quadflieg, N., NissImdller, K., Lindner, S., Osen, B.,
Huber, T., & Wiinsch-Leiteritz, W. (2012). Does internet-based pre-
vention reduce the risk of relapse for anorexia nervosa? Behaviour
Research and Therapy, 50(3), 180-190.

Fitzsimmons-Craft, E. E., Ciao, A. C., & Accurso, E. C. (2016). A naturalistic
examination of social comparisons and disordered eating thoughts,
urges, and behaviors in college women. International Journal of Eating
Disorders, 49(2), 141-150.

Garland, E. L., Fredrickson, B., Kring, A. M., Johnson, D. P., Meyer, P. S., &
Penn, D. L. (2010). Upward spirals of positive emotions counter down-
ward spirals of negativity: Insights from the broaden-and-build theory
and affective neuroscience on the treatment of emotion dysfunctions
and deficits in psychopathology. Clinical Psychology Review, 30(7),
849-864.

Goldberg, S. B., Tucker, R. P., Greene, P. A, Davidson, R. J,
Wampold, B. E., Kearney, D. J., & Simpson, T. L. (2018). Mindfulness-
based interventions for psychiatric disorders: A systematic review and
meta-analysis. Clinical Psychology Review, 59, 52-60.

Haynos, A. F., & Fruzzetti, A. E. (2011). Anorexia nervosa as a disorder of
emotion dysregulation: Evidence and treatment implications. Clinical
Psychology: Science and Practice, 18(3), 183-202.

Haynos, A. F., Lavender, J. M., Nelson, J., Crow, S. J., & Peterson, C. B.
(2020). Moving towards specificity: A systematic review of cue fea-
tures associated with reward and punishment in anorexia nervosa.
Clinical Psychology Review, 79, 101872.

Kober, H., Brewer, J. A, Height, K. L., & Sinha, R. (2017). Neural stress
reactivity relates to smoking outcomes and differentiates between
mindfulness and cognitive-behavioral treatments. Neurolmage, 151,
4-13.

Kober, H., Buhle, J., Weber, J., Ochsner, K. N., & Wager, T. D. (2019). Let it
be: Mindful acceptance down-regulates pain and negative emotion.
Social Cognitive and Affective Neuroscience, 14(11), 1147-1158.

Kober, H., Mende-Siedlecki, P., Kross, E. F., Weber, J., Mischel, W.,
Hart, C. L., & Ochsner, K. N. (2010). Prefrontal-striatal pathway under-
lies cognitive regulation of craving. Proceedings of the National Acad-
emy of Sciences, 107(33), 14811-14816.

Kristeller, J. L., & Wolever, R. Q. (2010). Mindfulness-based eating aware-
ness training for treating binge eating disorder: The conceptual foun-
dation. Eating Disorders, 19(1), 49-61.

Levin, M. E., Luoma, J. B., & Haeger, J. A. (2015). Decoupling as a mecha-
nism of change in mindfulness and acceptance: A literature review.
Behavior Modification, 39(6), 870-911.

Levinson, C. A, Sala, M., Fewell, L., Brosof, L. C., Fournier, L., & Lenze, E. J.
(2018). Meal and snack-time eating disorder cognitions predict eating
disorder behaviors and vice versa in a treatment seeking sample: A
mobile technology based ecological momentary assessment study.
Behaviour Research and Therapy, 105, 36-42.

Levinson, C. A., Williams, B. M., & Christian, C. (2020). What are the emo-
tions underlying feeling fat and fear of weight gain? Journal of Affective
Disorders, 277, 146-152.

Linardon, J., Fairburn, C. G., Fitzsimmons-Craft, E. E., Wilfley, D. E., &
Brennan, L. (2017). The empirical status of the third-wave behaviour
therapies for the treatment of eating disorders: A systematic review.
Clinical Psychology Review, 58, 125-140.

Lindsay, E. K., & Creswell, J. D. (2017). Mechanisms of mindfulness train-
ing: Monitor and acceptance theory (MAT). Clinical Psychology Review,
51,48-59.

Ludwig, V. U., Brown, K. W., & Brewer, J. A. (2020). Self-regulation with-
out force: Can awareness leverage reward to drive behavior change?
Perspectives on Psychological Science, 15(6), 1382-1399.

Murray, S. B., Strober, M., Craske, M. G., Griffiths, S., Levinson, C. A., &
Strigo, I. A. (2018). Fear as a translational mechanism in the psychopa-
thology of anorexia nervosa. Neuroscience & Biobehavioral Reviews, 95,
383-395.

Panos, P. T., Jackson, J. W., Hasan, O., & Panos, A. (2014). Meta-analysis
and systematic review assessing the efficacy of dialectical behavior
therapy (DBT). Research on Social Work Practice, 24(2), 213-223.

Roos, C. R, Bowen, S., & Witkiewitz, K. (2017). Baseline patterns of sub-
stance use disorder severity and depression and anxiety symptoms
moderate the efficacy of mindfulness-based relapse prevention. Jour-
nal of Consulting and Clinical Psychology, 85(11), 1041-1051.

Roos, C. R, Bowen, S., & Witkiewitz, K. (2020). Approach coping and sub-
stance use outcomes following mindfulness-based relapse prevention
among individuals with negative affect symptomatology. Mindfulness,
11(10), 2397-2410.

Roos, C. R, Kober, H., Trull, T. J., MacLean, R. R., & Mun, C. J. (2020). Inten-
sive longitudinal methods for studying the role of self-regulation strate-
gies in substance use behavior change. Current Addiction Reports, 7, 1-16.

Sala, M., Brosof, L. C., & Levinson, C. A. (2019). Repetitive negative think-
ing predicts eating disorder behaviors: A pilot ecological momentary
assessment study in a treatment seeking eating disorder sample.
Behaviour Research and Therapy, 112, 12-17.

Sala, M., Shankar Ram, S., Vanzhula, I. A., & Levinson, C. A. (2020). Mind-
fulness and eating disorder psychopathology: A meta-analysis. Interna-
tional Journal of Eating Disorders, 53(6), 834-851.

Schaumberg, K., Reilly, E. E., Gorrell, S., Levinson, C. A., Farrell, N. R,
Brown, T. A, ... Anderson, L. M. (2020). Conceptualizing eating disor-
der psychopathology using an anxiety disorders framework: Evidence
and implications for exposure-based clinical research. Clinical Psychol-
ogy Review, 83, 101952.

Segal, Z. V., Dimidjian, S., Beck, A., Boggs, J. M., Vanderkruik, R.,
Metcalf, C. A, ... Levy, J. (2020). Outcomes of online mindfulness-
based cognitive therapy for patients with residual depressive symp-
toms: A randomized clinical trial. JAMA Psychiatry, 77(6), 563-573.

Selby, E. A, Cornelius, T., Fehling, K. B., Kranzler, A., Panza, E. A,
Lavender, J. M., ... Grange, D. L. (2015). A perfect storm: Examining
the synergistic effects of negative and positive emotional instability on
promoting weight loss activities in anorexia nervosa. Frontiers in Psy-
chology, 6, 1260.

Selby, E. A., & Coniglio, K. A. (2020). Positive emotion and motivational
dynamics in anorexia nervosa: A positive emotion amplification model
(PE-AMP). Psychological Review, 127(5), 853-890.

Selby, E. A., Wonderlich, S. A.,, Crosby, R. D., Engel, S. G., Panza, E.,
Mitchell, J. E,, ... Le Grange, D. (2014). Nothing tastes as good as thin

85UB017 SUOWILIOD 3A 111D 3|edl|dde auy Ag pausenob a1e saole WO ‘@SN JO SaINn1 10} Aeiq1T8UIIUO AB|IM UO (SUOIPUD-PUR-SWIRY0D A8 | 1M ARe1q | U1 |UO//:SONY) SUORIPUOD PUe SWiB L 83U 89S *[2202/TT/ST] uo ArigiTauluo A|IM ‘AisRAIUN B A Ad $9SEZ 1B9/200T 0T/I0P/LI0D A8 | ImAReiq Ul |UO//:SARY WOy papeo|uMOq ‘6 ‘T20Z ‘XB0TS60T



ROOS ET AL.

1607
| WILEY_ L%~

feels: Low positive emotion differentiation and weight-loss activities
in anorexia nervosa. Clinical Psychological Science, 2(4), 514-531.

Shapiro, S. L., Carlson, L. E., Astin, J. A., & Freedman, B. (2006). Mecha-
nisms of mindfulness. Journal of Clinical Psychology, 62(3), 373-386.

Spijkerman, M. P. J., Pots, W. T. M., & Bohlmeijer, E. T. (2016). Effective-
ness of online mindfulness-based interventions in improving mental
health: A review and meta-analysis of randomised controlled trials.
Clinical Psychology Review, 45, 102-114.

Suzuki, S., Mell, M. M., O'Malley, S. S., Krystal, J. H., Anticevic, A., &
Kober, H. (2020). Regulation of craving and negative emotion in alco-
hol use disorder. Biological Psychiatry: Cognitive Neuroscience and Neu-
roimaging, 5(2), 239-250.

Treanor, M. (2011). The potential impact of mindfulness on exposure and
extinction learning in anxiety disorders. Clinical Psychology Review, 31
(4), 617-625.

Turgon, R., Ruffault, A., Juneau, C., Blatier, C., & Shankland, R. (2019). Eating
disorder treatment: A systematic review and meta-analysis of the efficacy
of mindfulness-based programs. Mindfulness, 10(11), 2225-2244.

Vanzhula, I. A., & Levinson, C. A. (2020). Mindfulness in the treatment of
eating disorders: Theoretical rationale and hypothesized mechanisms
of action. Mindfulness, 11, 1-15.

EATING DISORDER

Walsh, B. T. (2013). The enigmatic persistence of anorexia nervosa. Ameri-
can Journal of Psychiatry, 170(5), 477-484.

Westbrook, C., Creswell, J. D., Tabibnia, G., Julson, E., Kober, H., &
Tindle, H. A. (2013). Mindful attention reduces neural and self-
reported cue-induced craving in smokers. Social Cognitive and Affective
Neuroscience, 8(1), 73-84.

Zucker, N. L., & Bulik, C. M. (2020). On bells, saliva, and abdominal pain or dis-
comfort: Early aversive visceral conditioning and vulnerability for anorexia
nervosa. International Journal of Eating Disorders, 53(4), 508-512.

How to cite this article: Roos, C. R., Sala, M., Kober, H.,
Vanzhula, I. A., & Levinson, C. A. (2021). Mindfulness-based
interventions for eating disorders: The potential to mobilize
multiple associative-learning change mechanisms. International
Journal of Eating Disorders, 54(9), 1601-1607. https://doi.org/
10.1002/eat.23564

85UB017 SUOWILIOD 3A 111D 3|edl|dde auy Ag pausenob a1e saole WO ‘@SN JO SaINn1 10} Aeiq1T8UIIUO AB|IM UO (SUOIPUD-PUR-SWIRY0D A8 | 1M ARe1q | U1 |UO//:SONY) SUORIPUOD PUe SWiB L 83U 89S *[2202/TT/ST] uo ArigiTauluo A|IM ‘AisRAIUN B A Ad $9SEZ 1B9/200T 0T/I0P/LI0D A8 | ImAReiq Ul |UO//:SARY WOy papeo|uMOq ‘6 ‘T20Z ‘XB0TS60T


https://doi.org/10.1002/eat.23564
https://doi.org/10.1002/eat.23564

	Mindfulness-based interventions for eating disorders: The potential to mobilize multiple associative-learning change mechanisms
	1  INTRODUCTION
	2  ASSOCIATIVE LEARNING IN EDs
	3  THE POTENTIAL OF MBIs TO MOBILIZE MULTIPLE ASSOCIATIVE-LEARNING CHANGE MECHANISMS
	4  COMPARING MBIs TO COGNITIVE-BEHAVIORAL THERAPY (CBT) APPROACHES FOR EDs
	5  RECOMMENDATIONS FOR FUTURE RESEARCH
	6  CONCLUSIONS
	  DATA AVAILABILITY STATEMENT

	REFERENCES


