
Contents lists available at ScienceDirect

Journal of Contextual Behavioral Science

journal homepage: www.elsevier.com/locate/jcbs

Empirical research

Trusting homeostatic cues versus accepting hedonic cues: A randomized
controlled trial comparing two distinct mindfulness-based intervention
components

Lindsay M. Martina,⁎, Hallie M. Espel-Huynha, Stephanie Marando-Blancka, Brittney C. Evansa,
Evan M. Formana, Meghan L. Butryna, Ruth A. Baerb, Ruth Q. Woleverc, James D. Herberta
a Drexel University, Department of Psychology, 3141 Chestnut St., Philadelphia, PA 19104, United States
b University of Kentucky, Department of Psychology, 115 Kastle Hall, Lexington, KY 40506, United States
c Vanderbilt Schools of Medicine and Nursing, 3401 West End Ave. Suite 380, Durham, NC 37203, United States

A R T I C L E I N F O

Keywords:
Obesity
Weight loss
Mindfulness
Hedonic
Homeostatic

A B S T R A C T

Objective: Mindfulness-informed cognitive behavioral interventions for obesity are promising. However, results
on the efficacy of such treatments are inconsistent which in part may be due to their substantially different
methods of practice. This study is the first direct comparison of two theoretically distinct mindfulness-based
weight loss approaches: increasing awareness of homeostatic/innate physiological cues versus hedonic/ex-
ternally-driven cues for eating.
Methods: Overweight adults were randomized to one of three group-based workshops: Mindful Eating (ME; n =
21), Mindful Decision-Making (MD; n = 17), or active standard behavioral control (SC; n = 19). Outcome
measures included percent weight change and reduction in caloric intake from baseline to 6 weeks.
Results: Differences in weight loss and calorie reduction did not differ significantly among groups. However, the
difference in weight loss between the MD and ME groups trended towards significance, with medium-large effect
sizes.
Conclusions: Results provide modest preliminary evidence for the utility of mindful decision-making strategies
over mindful eating for short-term weight loss and calorie reduction.

1. Introduction

Obesity is an alarming public health issue (Finkelstein, Trogdon,
Cohen, & Dietz, 2009), and gold standard behavioral treatment yields
equivocal long-term outcomes (Garner &Wooley, 1991; Wing & Jeffery,
1999). Behavioral interventions incorporating mindfulness have shown
recent promise for improving weight loss outcomes and promoting
successful long-term maintenance (Forman, Butryn,
Hoffman, &Herbert, 2009; Lillis, Hayes, Bunting, &Masuda, 2009;
Niemeier, Leahey, Palm Reed, Brown, &Wing, 2012; O'Reilly, Cook,
Spruijt-Metz, & Black, 2014). However, reports on the efficacy of the
various treatments are inconsistent. One factor clouding the support for
these approaches is that mindfulness-based interventions differ sub-
stantially in practice (Olson & Emery, 2015; O'Reilly et al., 2014;
Tapper, 2017). Mindful Eating (ME) and Mindful Decision-Making
(MD) are two such components with promising evidence, but with
theoretically distinct conceptualizations of how to apply mindfulness.

2. Mindful Eating in behavioral weight loss interventions

Mindful Eating (ME) is a component of Mindfulness-Based Eating
Awareness Training (MB-EAT; Kristeller &Wolever, 2011; Kristeller,
Wolever, & Sheets, 2014) that includes training in multiple skills aimed
to better engage the body's homeostatic mechanisms and decrease
mindless overconsumption. It is based on the theory that increasing
awareness and discernment of hunger and satiety cues improves the
body's natural ability to self-regulate food consumption
(Kristeller &Wolever, 2011). Research has shown that attending to
bodily sensations immediately before eating improves awareness of
hunger and satiety cues and adjusts further consumption (Van de Veer,
Van Herpen, & Van Trijp, 2016). Similarly, tuning in to sensory ex-
periences (e.g., taste, texture, flavor), specifically of tasty, high-calorie
foods, enhances enjoyment and awareness of satiety resulting in fewer
calories consumed (Arch et al., 2016). Overweight individuals have
difficulty recognizing and responding to physical hunger and satiety
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cues (Craighead & Allen, 1995; Lowe, 2003); thus, increasing awareness
of bodily cues should reduce consumption by allowing individuals to
recognize when they are hungry and/or satisfied by a food
(Kristeller &Wolever, 2011; Mathieu, 2009).

ME-based interventions have been shown to reduce over-
consumption and promote weight loss in overweight individuals
(Miller, Kristeller, Headings, Nagaraja, &Miser, 2012; Sloan,
Colleran, & Shelley, 2007; Timmerman & Brown, 2012) and to regulate
eating patterns in overweight/obese individuals with binge eating dis-
order (Kristeller et al., 2014). Components of ME treatment appear to
help reduce caloric intake in normal weight individuals (Jordan, Wang,
Donatoni, &Meier, 2014; Marchiori & Papies, 2014), decrease specific
intake of sweet foods (Mason et al., 2015), and yield reduced drives to
consume highly palatable food (Mason et al., 2016) in obese in-
dividuals.

Despite the promise suggested by the previously described results,
studies evaluating ME-based approaches specifically for weight loss
have yielded conflicting findings. The largest, most well-controlled
weight loss trial to date (n = 194) comparing an ME-based intervention
with an active control produced no significant weight loss differences
between groups (Daubenmier et al., 2016). Another smaller study
comparing an intensive four-month ME-focused intervention for over-
weight/obese individuals also reported no significant advantage for
weight loss over waitlist control (Daubenmier et al., 2011). One po-
tential explanation for conflicting findings among ME-based interven-
tions is that the positive and null results are driven by different me-
chanisms, and reflect distinct components of treatment that have been
bundled differently. Indeed, as ME is usually packaged with other
techniques (e.g., cognitive and behavioral techniques, psychoeduca-
tion, other acceptance-based strategies), different results may derive
from intervention components other than ME. It is thus unclear which
intervention component(s) drive behavioral changes (e.g., Katterman,
Goldstein, Butryn, Forman, & Lowe, 2014; Timmerman & Brown, 2012).

It is possible that training awareness of internal processes may not,
in fact, improve the ability to distinguish homeostatic cues from he-
donic cues (Lowe & Butryn, 2007). People may be unable to discern
these signals, and in fact may respond to greater internal awareness
with an enhanced hedonic drive to eat that increases food consumption.
This notion is consistent with the biobehavioral model of obesity, which
theorizes that humans possess a biologically-based, evolutionarily-
driven tendency to eat energy-dense foods and to default toward be-
havioral consumption of caloric surplus (Lowe, 2003; Stroebe,
Papies, & Aarts, 2008). This promotes exceptional difficulty resisting
the highly palatable foods that are persistently available in modern
society, and promoting a positive rather than homeostatic energy bal-
ance (Blundell & Gillett, 2001; Hill &Melanson, 1999; Lowe, 2003;
Stroebe et al., 2008). Drawing attention to these evolutionary drives
may serve only to exacerbate the problem of overconsumption. Em-
pirical research also provides support for this theory. While many fac-
tors are thought to contribute to development of obesity, responsive-
ness to hedonic cues for eating (Lowe & Butryn, 2007) rather than
physiological hunger/satiety cues (Hall, Hammond, & Rahmandad,
2014) has been implicated as one major contributing factor. Indeed,
self-reported hunger is only minimally associated with subsequent
consumption (Herman, Fitzgerald, & Polivy, 2003; Mattes, 1990).
Moreover, hedonically pleasing foods (e.g., high fat, high sugar) can
actually increase physical hunger signals to a degree that suppresses
satiety signaling, thus disrupting appetite regulation
(Erlanson‐Albertsson, 2005). In fact, evidence supporting the biobeha-
vioral model raises the possibility that discouraging reliance on
homeostatic cues to guide eating decisions may more effectively change
consumption than would training to discern and follow the “wisdom” of
homeostatic signals.

3. Mindful Decision-Making in behavioral weight loss

Mindful Decision-Making (MD) is a mindfulness-based approach
theoretically in line with Acceptance and Commitment Therapy (Hayes,
Strosahl, &Wilson, 2011) and other acceptance-based behavioral
treatments (ABTs) specifically targeting weight loss (Forman, Butryn
et al., 2013; Niemeier et al., 2012). The approach aligns with the bio-
behavioral model of obesity and suggests that consumption is primarily
cued by hedonic hunger (appetitive drive to consume highly palatable
foods; Lowe et al., 2009). Thus, training an awareness of cues that
trigger urges to eat highly palatable foods and increasing one's will-
ingness to experience (versus avoid) these food-related internal ex-
periences will facilitate the behavioral control necessary to override
hedonic drives.

Converging evidence has demonstrated that ABT interventions (that
include MD) may be equally or more effective than traditional or
standard cognitive-behavioral interventions for the modification of
eating and weight-control behavior (Forman et al., 2009). One RCT of
128 overweight individuals comparing ABT to standard behavioral
treatment (SBT) found that ABT achieved superior weight loss and
maintenance at 6 months follow-up when delivered by clinicians with
weight-control experience (Forman, Butryn et al., 2013). A similar,
larger comparison of ABT and SBT (n=190) found greater weight losses
at 6-months mid- and 12-months post- treatment in the ABT condition,
as well as a greater likelihood of maintaining 10% weight losses at 12-
months (Forman, Butryn et al., 2016). Lillis et al. (2016) evaluated ABT
and SBT across 24-months and showed that ABT participants had a
greater mean weight loss and a higher proportion of participants
maintaining 5% weight loss at 24-months. Notably, MD-based inter-
ventions have effectively reduced chocolate consumption in normal
weight (Forman et al., 2007; Jenkins & Tapper, 2014) and overweight
samples (Forman, Hoffman, Juarascio, Butryn, & Herbert, 2013) and
compared to a psycho-educational control, reduced salty snack food
consumption (Forman, Martin, et al., 2013).

The mechanism by which ABT interventions provide an advantage
over traditional cognitive-behavioral approaches is still unclear. Some
have proposed that these interventions may be more effective at tar-
geting problematic eating patterns that are associated with poorer
treatment response (Forman & Butryn, 2015; Lillis & Kendra, 2014),
including hedonic hunger (appetitive drive to consume highly palatable
foods; Lowe et al., 2009) and emotional eating (tendency to eat in re-
sponse to negative affective states; Oliver, Wardle, & Gibson, 2000).
Forman, Butryn et al. (2013) found that individuals high in hedonic
hunger lost more weight in ABT relative to SBT only, a benefit that was
further mediated by changes in acceptance. Relative to receipt of SBTs,
individuals high in both hedonic hunger and emotional eating (either
alone or in combination) have also been shown to better minimize their
chocolate intake after learning awareness and acceptance-based (versus
control-based) strategies for managing strong cravings (Forman et al.,
2007; Hooper, Sandoz, Ashton, Clarke, &McHugh, 2012). Additional
evidence suggests that individuals high in hedonic hunger who are
assigned to ABTs versus SBTs also lose more weight and maintain their
losses better (Niemeier et al., 2012).

Similar to ME, most studies examining the efficacy of MD-based
interventions to date have utilized multi-component interventions that
include additional acceptance-based strategies (e.g., defusion, values
clarification; Forman et al., 2007; Forman &Hoffman, et al., 2013;
Forman, Martin, et al., 2013) or a combination of acceptance-based and
standard-behavioral strategies (Forman et al., 2009; Forman, Butryn
et al., 2013; Niemeier et al., 2012). Thus, no conclusions can be drawn
as to which specific strategies account for the changes observed.

Proponents of the ME component might argue that MD's emphasis
on intentionally abstaining from eating in response to urges to eat can
be counterproductive in that attention to external cues and not acting
on innate drives would disconnect individuals from their interoceptive
awareness, leading to further overeating in the long-term. ME is meant
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to cultivate awareness and discernment of internal processes (e.g.,
physical hunger and satiety, emotions) as a natural mechanism for
strengthening self-control and interrupting conditioned behavioral
patterns (e.g., automatic overeating behavior). Thus, based on the
premise of these ME components, re-regulating the body's innate
homeostatic processes is sufficient for guiding food-related decisions
(e.g., food choices, initiating and stopping the eating process) that lead
to a negative energy balance. Given that programs using ME utilize
multiple components which confounds the literature, this theory has
yet to be tested (Tapper, 2017).

4. Theoretical similarities and differences in components

Whereas MD draws on evidence that overconsumption is motivated
automatically through external stimuli (e.g., presence of food, container
size, plate size; Wansink & Kim, 2005; Wansink, Painter, & Lee, 2006;
Wansink & Park, 2001; Wansink & Sobal, 2007), both MD and ME rest
on the science showing that overconsumption is also driven by internal
cues (e.g., emotions, cognitions; Garaulet et al., 2012; Ozier et al.,
2008). Developers of both components also agree that inability to re-
cognize the automatic effect of cues on eating decisions produces
“mindless eating,” which is associated with overeating and weight gain
(Barkeling, King, Naslund, & Blundell, 2007; Wansink, 2010; Wansink,
Payne, & Chandon, 2007), and both concur that individuals need to
increase awareness of internal experience to shift behavior patterns. The
focus of awareness, however, is distinct in these two components.
Though both ME and MD components acknowledge the importance of
interrupting automaticity to allow more deliberate rather than im-
pulsive processes to occur, these two components attempt to interrupt
automaticity with highly distinct tactics.

Bidirectional interactions between higher cognitive processes and
other bodily mechanisms can be described via the heuristic of “bottom-
up” or “top-down” mechanisms (Gard, Noggle, Park, Vago, &Wilson,
2014; Taylor, 2010), and this heuristic is useful in describing the dis-
tinction of the two studied treatment components. Bottom-up me-
chanisms influence cognitive processes through peripheral stimulation
of somatosensory, viscerosensory and chemo-sensory receptors that
communicate to the brainstem and cortex through afferent/ascending
pathways. In contrast, top-down mechanisms are initiated at the level
of the cerebral cortex and are thought to involve mostly conscious and
intentional processes. ME relies primarily on “bottom-up” processes
that emphasize discernment of the physical cues for starting and stop-
ping eating; these mindful practices create a pause in automatic beha-
vior patterns allowing space for different decision-making to emerge.
MD trains individuals to consciously inhibit consumption by in-
tentionally choosing behavior that is aligned with longer-term goals,
using “top-down” processes (Forman & Shaw, et al., 2016). In MD, in-
dividuals are taught to observe their higher-order decision making
processes, and in particular their automatic reactivity to hedonic con-
sumption cues. MD aims to increase awareness and acceptance of drives
and cues to consume highly palatable foods to control one's eating
behavior. MD teaches nonjudgmental acceptance of these urges to eat
as understandable and expected, yet momentary, internal experiences.
Rather than trying to change, control, or relieve the urges (e.g., by
attempting to suppress thoughts or eating a craved food), individuals
are taught to build tolerance to the potential discomfort associated with
not giving in to urges.

4.1. Current study

In summary, ME and MD represent two theoretically distinct com-
ponents of mindfulness-based approaches with unique implications for
weight loss and reduced caloric consumption. ME trains awareness and
discernment of physical hunger and satiety cues to be trusted as guides
for eating decisions, whereas MD trains awareness and acceptance of
consumption cues to promote deliberately overriding such cues. These

two apparently efficacious and highly unique mindfulness-based ap-
proaches have not previously been evaluated independently of one
another, and their comparative effects are yet unknown. To our
awareness, the current study is the first to directly compare these two
distinct intervention components. We aimed to 1) examine the in-
dependent and relative efficacy of ME and MD for weight loss and re-
duction in caloric consumption among overweight and obese in-
dividuals and 2) evaluate the moderating effects of hedonic hunger,
emotional eating, and food-related psychological acceptance on the
relationship between intervention type and weight loss/caloric reduc-
tion.

5. Methods

5.1. Participants and procedures

Participants were recruited through mass email announcements to
staff and faculty at an urban university. Eligibility was examined via a
semi-structured phone screen interview and confirmed in a brief in-
person clinical assessment. Participants were eligible to participate if
they were: interested in losing weight; aged 18–70 years; had a BMI
25–50 kg/m2 (inclusive); fluent in English; had access to a high-speed
Internet connection for completing the self-administered dietary as-
sessment (listed below). Participants were excluded if they were cur-
rently engaged in a lifestyle modification or weight loss program; had
type I or type II diabetes or polycystic ovarian syndrome (PCOS); were
pregnant or planning to become pregnant in the next two months; had
started, stopped, or changed a routine dose of medication affecting
weight or appetite within the last two months; had a current or his-
torical eating disorder diagnosis; or had severe psychiatric symptoms
that would limit ability to benefit from the program. Participants
completed a baseline assessment and follow-up measurements of caloric
intake, weight, and treatment acceptability/satisfaction for which they
received $40. The follow-up assessment occurred approximately six
weeks after baseline, approximately two weeks after the final inter-
vention session.

5.2. Measures

5.2.1. Percent change in body weight
Body weight was measured at baseline and six weeks later using a

digital, self-calibrating scale accurate to .1 kg; participants were in-
structed to remove their shoes and all jewelry. Percent weight loss was
then calculated by subtracting an individual's baseline weight from
post-treatment weight, and dividing by baseline weight. Larger positive
values correspond to greater weight loss.

5.2.2. Total caloric intake
Caloric intake was assessed using the Automated Self-Administered

24-h Dietary Recall (ASA24; National Cancer Institute, 2014), a web-
based tool that enables participants to report their food and beverage
intake over a 24-h period. Studies have shown that the ASA24 is su-
perior to traditional food diaries and questionnaires (Buzzard, 1998;
Moshfegh et al., 2008). Participants completed the ASA24 at baseline
and 6 weeks on three randomly selected, non-consecutive days across a
7-day period, including one weekend day. Three days were chosen, as
that is the number of days considered to be a representative of an in-
dividual's intake (Ma et al., 2009). Residualized change, rather than
raw change, was assessed to account for baseline differences in pre-
treatment caloric intake.

5.2.3. Treatment acceptability and participant satisfaction
At the 6-week visit, participants rated treatment acceptability (e.g.,

perceived helpfulness for losing weight and for minimizing consump-
tion: “How helpful do you believe that the treatment strategies were for
losing weight / minimizing your consumption?”) and overall treatment
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satisfaction (e.g., “How satisfied were you with your treatment ex-
perience?”) on a Likert-type scale ranging from 1 (not at all) to 5 (very).

5.2.4. Hedonic hunger
The Power of Food Scale (PFS; Lowe et al., 2009) is a 15-item self-

report scale which assesses individual differences in hedonic drives for
consumption of highly palatable foods (including general drives, and
those when such foods are present or tasted). The scale has good in-
ternal consistency (α = .91) and strong test-retest reliability (4-month
test-retest reliability r = .77).

5.2.5. Emotional eating
The Emotional Eating subscale of the Three-Factor Eating

Questionnaire-Revised (TFEQ-R; Stunkard &Messick, 1988) is a 6-item
subscale to assess tendency to eat in response to negative emotional
states. The TFEQ is widely used in obesity research and has strong
psychometric qualities (α = .78–.94; Stunkard &Messick, 1988).

5.2.6. Food-related acceptance
The Food-Related Acceptance and Action Questionnaire (Juarascio,

Forman, Timko, Butryn, & Goodwin, 2011) assesses one's ability to ex-
perience uncomfortable internal experiences (e.g., thoughts, feelings,
urges and cravings) versus attempting to change or control them; the
scale has adequate internal consistency (α = .66) and convergent and
divergent validity (Juarascio et al., 2011).

5.3. Intervention

Each intervention was delivered in a small-group, 6- to 12-partici-
pant format. All interventions lasted 4 h. Participants in all groups at-
tended two additional 60-min booster sessions, occurring two and four
weeks post-workshop. These sessions were designed to facilitate re-
inforcement of concepts learned during the workshop, and to provide
accountability for self-monitoring.

To ensure that treatment effects were attributable only to the dif-
ference in psychological/behavioral strategies introduced, participants
in all conditions were instructed that the strategies learned in group
would help them to achieve a negative energy balance of at least
500 kcal/day. This guideline was used as a general means by which to
convey to all participants that the interventions were designed to fa-
cilitate reductions in caloric intake. All participants were specifically
prohibited from counting calories and instead, encouraged to in-
tentionally rely on the psychological and/or behavioral strategies
taught in their treatment groups. Differences in the strategies by which
participants were instructed to reduce food intake in each treatment
condition are detailed below. Groups were led by doctoral level stu-
dents with behavioral weight loss experience. Level of experience of
group leaders was balanced across conditions.

5.3.1. Mindful Decision-Making (MD)
The MD intervention was adapted from previously studied MD-

based protocols for weight loss (Forman, Butryn et al., 2013; Niemeier
et al., 2012). The MD treatment rationale was as follows: gaining
awareness and acceptance of urges and cravings to consume, and the
cues that trigger them, is important to override the body's desire to
consume and reduce caloric intake. Participants were first instructed to
draw their attention to internal and external cues that typically drive
their consumption at each phase of the eating process. The intervention
also included exercises to help participants practice experiencing (ra-
ther than avoiding) urges to consume highly palatable foods (e.g., to eat
potato chips that were placed in front of them), without consuming as
much as was desired. Daily self-monitoring was conducted via a
tracking worksheet between intervention sessions. Participants were
asked to note at least one situation per day in which they intentionally
used MD strategies (increased awareness and acceptance of internal/
external drives to eat) to help override an urge to consume. Optimally,

participants were asked to attend to the cues that prompt urges to eat
all meals and snacks and to willingly experience any discomfort asso-
ciated with inhibiting their eating behaviors.

5.3.2. Mindful Eating (ME)
The ME workshop was adapted from 5 of the 8 ME components of

the MB-EAT protocol (Kristeller &Wolever, 2011) in consultation with
one of its authors (Ruth Wolever, Ph.D.). The ME workshop specifically
focused on cultivating awareness of physical hunger and satiety cues.
Interventionists began by providing the rationale that tuning in to the
body's homeostatic cues can serve as a guide to the decisions in-
dividuals make about when to start and stop eating, which can lead to
decreased caloric consumption. Group leaders guided experiential ex-
ercises including general mindfulness meditations and mindful eating
exercises designed to help individuals register homeostatic cues. Par-
ticipants engaged in exercises designed to help them tune in to physical
hunger, gastric or “stomach satiety” (i.e., sensation of fullness in the
stomach) and “taste-specific satiety” (i.e., bite-to-bite change in plea-
sure experienced by flavors on the tongue), three primary homeostatic
cues thought to guide eating behavior. Participants practiced tuning in
to their homeostatic drives throughout the workshop and rating mo-
mentary hunger and fullness on a scale from 1 (very hungry) to 10 (very
full). Daily self-monitoring between intervention sessions included re-
cording at least one daily snack or meal that was consumed using ME
strategies, along with hunger and fullness ratings before and after
consumption. Optimally, participants were encouraged to eat all meals
and snacks mindfully, and no limit was set as to the maximum fre-
quency with which hunger and fullness ratings could be monitored;
moreover, participants were encouraged to engage in a food or non-
food-related “mini-meditation” daily.

5.3.3. Standard behavioral control (SC)
The SC group received extensive dietary guidance based on the U.S.

Dietary Guidelines for Americans developed by the USDA and USDHHS.
Setting specific, personalized, and realistic behavioral goals for reduc-
tion of food intake was promoted as an essential tool for weight loss.
The intervention's approach was didactic, with exercises aiding parti-
cipants in interpreting food labels that varied in nutritional content,
identifying portion sizes, and calculating the calories in sample meals.
Participants were instructed to self-monitor daily, by selecting specific
goals for reduced consumption of a target high-calorie food, or other
nutrition strategies taught in group, and to note whether they met their
goals each day. Though participants frequently focused on reducing
intake of one or more specific high-calorie foods, they were explicitly
instructed not to count overall daily caloric intake.

5.4. Statistical analyses

All statistical analyses were completed using SPSS v. 23.0 (IBM
Corp.). Assumptions for Analysis of Variance (ANOVA) were checked
prior to conducting inferential analyses.

5.4.1. Primary outcomes analyses
The effect of group assignment (ME, MD, or SC) on each of the

primary outcome variables (% weight change and residualized change
in caloric intake) was evaluated using one-way ANOVA. Post-hoc
pairwise comparisons were assessed using Tukey's Honestly Significant
Difference. Due to small group sizes and limited power to detect sig-
nificant effects, we elected to focus primarily on effect size for all pri-
mary outcome and secondary moderation analyses.

5.4.2. Moderation analyses
The moderating effects of food-related acceptance, hedonic hunger,

and emotional eating on treatment outcome were assessed with three
separate between-subjects analysis of covariance tests (ANCOVAs). For
each outcome variable, the model included main effects of group and
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the continuous moderator variable, as well as the group by moderator
interaction term.

6. Results

6.1. Baseline participant characteristics & overall outcome

A total of 88 individuals consented to take part in the study and 79
were randomized to one of the three treatment conditions. Following
completion of data collection, cases meeting the a priori criterion for

gross outliers (per guidelines outlined in Bollen and Jackman, 1985)
were removed from analyses (n = 2 for weight loss and n = 4 for
calorie reduction) to avoid undue influence of single data points on the
overall pattern of results. Primary analyses were conducted with and
without outliers. See Fig. 1 for diagram of participant flow. The sample
was primarily female (71.9%) and White (54.3%), although consider-
able racial and ethnic diversity was observed (Black/African American:
24.6%; Asian: 17.5%; Latino/Hispanic: 7%). Mean age was
38.9±10.31 years and mean baseline BMI was 32.6±5.96 kg/m2. See
Table 1 for a summary of baseline sociodemographic and clinical

Fig. 1. CONSORT diagram.

Table 1
Baseline group characteristics.

Baseline variable SC (n = 20) MD (n = 18) ME (n = 24) Test statistic & p-value

n Female Participants (%) 14 (70.0%) 14 (77.8%) 18 (75.0%) χ2(2) = .31; p = .86
Race—n of group: χ2(8) = 6.43; p = .60
Caucasian 9 10 15
African-American 5 5 5
Asian 5 2 4
Pacific Islander 1 0 0
Other 0 1 0
Age 41.6 (15.5) 39.8 (15.7) 38.0 (18.0) F(2,59) = .26; p = .77
BMI 33.0 (5.8) 32.0 (5.4) 32.7 (6.4) F(2,59) = .13; p = .88
Daily Caloric Intakea 2422 (1015) 2324 (833) 2179 (596) F(2,47.2) = .47; p = .63
FAAQ 28.6 (6.9) 28.4 (9.0) 33.8 (8.6) F(2,59) = 2.96; p = .06
PFS 2.5 (.7) 2.8 (.7) 2.6 (.9) F(2,59) = .41; p = .54

BMI = Body Mass Index; FAAQ = Food Acceptance and Action Questionnaire; PFS = Power of Food Scale. Baseline characteristics comparisons shown here account for all individuals
who attended the first workshop session, including dropped out of treatment or were lost to follow-up (n = 8).

a Brown-Forsythe test of equality of means applied in place of one-way ANOVA due to inequality of variances among groups.
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characteristics among the three treatment groups. No significant base-
line group differences were detected.

Across six weeks, participants lost an average of 2.5 lbs (SD= 3.40),
or 1.2% of starting weight, and reduced their daily intake by approxi-
mately 437 cal (SD= 653.4). No significant differences between groups
were detected on ratings of perceived helpfulness for weight loss (F
(2,54) = .77, p = .47, ηp2 = .03), perceived helpfulness in minimizing
consumption (F(2,54) = .02, p = .98, ηp2< ; .01), and overall treat-
ment satisfaction ratings (F(2,54) = .27, p = .77, ηp2 = .01).

6.2. Effect of treatment assignment on weight loss

Results from a one-way ANOVA revealed an effect of group on
percent weight loss that trended towards significance, with a medium-
large effect size (p = .08, ηp2 = .09). Post-hoc comparisons indicated
that the effect was primarily driven by greater weight loss observed in
MD (M= 1.8%, SD= 1.87) versus ME (M= .6%, SD= 1.58), and that
the size of this difference was medium-large (pdiff = .07, Cohen's d =
.72). The percent weight loss for neither the MD nor the ME group was
significantly different from the control group. Full summary statistics
for both weight loss and caloric intake are given in Table 2.

6.3. Effect of treatment on reduction in caloric intake

The mean caloric reduction in the MD group was 624 kcal (SD =
660.1), relative to 264 kcal (SD= 634.7) in the ME group. The one-way
ANOVA for residualized change in caloric intake did not reach sig-
nificance (p = .18, ηp2 = .07).

6.4. Moderators of weight loss outcome

One-way ANCOVAs yielded no significant treatment group by
moderator interaction effects. A trend toward a main effect of hedonic
hunger (p = .10, ηp2 = .06) indicated the likelihood that, collapsed

across groups, participants with greater hedonic hunger tended to lose
less weight during treatment. Food-related acceptance was found to be
a significant moderator of weight loss outcome across treatment groups
(p = .05, ηp2 = .08); specifically, greater acceptance of food-related
thoughts and cravings was associated with greater overall weight loss.
No significant effect of emotional eating on total percent weight loss
was detected across groups. A summary of these results and corre-
sponding statistics can be found in Table 3.

6.5. Moderators of reduction in caloric intake

A group by hedonic hunger interaction trended towards significance
(p = .08, ηp2 = .10), suggesting that for individuals high in hedonic
hunger, the MD treatment appeared to provide particular benefit over
ME and SC for reductions in calorie intake. No significant group-by-
moderator interaction effects were observed for emotional eating or
acceptance. See Table 4 for full summary statistics.

7. Discussion

This study is the first to isolate two theoretically distinct mind-
fulness-based intervention components for obesity, i.e., Mindful Eating
(ME) and Mindful Decision-Making (MD) and examine their specific
efficacy relative to each other and to a control intervention that pro-
vided basic knowledge and behavioral skills for reducing caloric intake
(SC). Across all conditions, participants reported similarly high levels of
treatment satisfaction, and indicated that they believed the skills taught
would help them lose weight. Despite the high acceptability of all three
treatment approaches, findings provide modest empirical support only
for an advantage of MD over ME in producing short-term weight loss
that trended towards significance. The SC intervention demonstrated
intermediate performance, with no trend or statistically significant
differences between this intervention and either of the two mindfulness-
based interventions.

Though preliminary and limited in scope, these results have

Table 2
Primary outcomes: weight change and calorie reduction.

Outcome variable SC M (SD) MD M (SD) ME M (SD) F (df) p η2p Post-hoc comparisons

% Weight loss 1.3 (1.47) 1.8 (1.87) .6 (1.58) 2.66 (2,52) .08 .09 MD vs. ME: p = .07 d = .72
MD vs. SC: p = .55 d = .34
SC vs. ME: p = .41, d = .45

Calorie reduction 444.3 (653.35) 624.1 (660.10) 264.7 (634.65) 1.78 (2,50) .18 .07 –

SC = Standard Behavioral Control; MD=Mindful Decision Making; ME=Mindful Eating. For the Calorie Reduction model, analyses were conducted on residual gain scores; raw change
scores are listed here for ease of interpretation.

Table 3
Hedonic hunger, food-related acceptance, and emotional eating as moderators of weight
loss outcomes.

Moderation model F df p η2p & 95% CI
Factor/Covariate

Hedonic Hunger 2.85 1,49 .10 .06 [.00, .22]
PFS Score 1.34 2,49 .27 .05 [.00, .21]
Group .62 2,49 .54 .03 [.00, .16]
Group * PFS
Food-Related Acceptance 4.22 1,49 .05 .08 [.00, .25]
FAAQ Score .98 2,49 .38 .04 [.00, .19]
Group .51 2,49 .60 .02 [.00, .15]
Group * FAAQ
Emotional Eating
TFEQ-EE .40 1,49 .53 < .01 [.00, .12]
Group 1.14 2,49 .33 .04 [.00, .20]
Group * TFEQ-EE .92 2,49 .40 .04 [.00, .18]

PFS = Power of Food Scale; TFEQ-EE = Three-Factor Eating Questionnaire-Emotional
Eating Subscale; FAAQ = Food Acceptance and Action Questionnaire.

Table 4
Hedonic hunger, food-related acceptance, and emotional eating as moderators of calorie
reduction.

Moderation Model F df p η2p & 95% CI
Factor/Covariate

Hedonic Hunger .86 1,47 .36 .02 [.00, .15]
PFS Score 2.09 2,47 .14 .08 [.00, .26]
Group 2.66 2,47 .08 .10 [.003, .29]
Group * PFS
Food-Related Acceptance
FAAQ Score 2.55 1,47 .12 .05 [.00, .21]
Group 1.72 2,47 .19 .07 [.00, .24]
Group * FAAQ 1.63 2,47 .21 .07 [.00, .23]
Emotional Eating .05 1,47 .82 < .01 [.00, .72]
TFEQ-EE 1.52 2,47 .23 .06 [.00, .23]
Group 1.82 2,47 .17 .07 [.00, .24]
Group * TFEQ-EE

PFS = Power of Food Scale; TFEQ-EE = Three-Factor Eating Questionnaire-Emotional
Eating Subscale; FAAQ = Food Acceptance and Action Questionnaire.

L.M. Martin et al.



implications for behavioral weight loss intervention strategies. When
considering only mindfulness-based interventions, individuals seeking
to lose weight may benefit more from mindfulness skills emphasizing
increased awareness, acceptance and overriding of hedonic drives to eat,
rather than those promoting reliance on homeostatic cues to reduce
consumption. These findings reflect previously reported evidence sup-
porting MD (Forman, Butryn, et al., 2013; Forman, Butryn, et al., 2016;
Forman, Hoffman, et al., 2013; Niemeier et al., 2012), and parallel
findings showing that ME did not promote weight loss (Daubenmier
et al., 2016; Kristeller et al., 2014). However, the short-term advantage
of either of these mindfulness-based approaches relative to standard
behavioral weight loss treatment was not supported by the present re-
sults. The preliminary nature of these results must be emphasized.
Rather than supporting firm conclusions about the advantage of one
treatment over another, these results instead emphasize the need for
larger, longer-term trials.

It is interesting to consider why the ME intervention demonstrated a
modest disadvantage relative to MD in terms of short-term weight loss.
The limited timeframe in which this study was conducted is an im-
portant factor to consider when interpreting these results. It is possible
that MD skills may be easier to acquire, and that participants were able
to enact these strategies competently within the six-week timeframe,
whereas ME participants may have had difficulty obtaining the per-
ceptual skills trained in ME. In ME, learning to tune into and discern
one's hunger and satiety cues may be a process that requires sub-
stantially more time and practice (in or out of treatment) than other
strategies, and effects on weight loss may only be observable after
several weeks or months. Indeed, anecdotal evidence from our parti-
cipants revealed challenges both noticing and trusting their hunger and
satiety cues early on in treatment. For example, participants in the ME
group endorsed difficulty achieving a “mindful” state during meal
times, particularly during the first two to three weeks following the
workshop.

The present study may have provided insufficient time for partici-
pants to master the skill of mindful eating and incorporate it into their
daily eating routines. Indeed, in their review, Katterman, Kleinman,
Hood, Nackers, and Corsica (2014) described a need for longer-term
treatment studies, with more extensive follow-up periods, to determine
whether ME skills may provide overall advantages for weight man-
agement once mastered and incorporated into daily life. Notably, re-
sults from the ME treatment study with longest follow-up to date (18
months) found no significant weight loss effects at end of treatment
(Daubenmier et al., 2016). However, participants in the ME-like con-
dition exhibited very little weight regain at one-year follow-up (.3 kg),
compared to the consistent and significant weight regain typical of most
behavioral weight loss trials.

The fact that SC yielded outcomes similar to MD was contrary to our
initial hypothesis about the relative added benefit of mindfulness-based
approaches for weight loss. However, the finding is perhaps not sur-
prising given the active nature of the control intervention and its si-
milarity to standard behavioral weight loss treatment approaches
(Standard Behavioral Therapy, SBT; Butryn, Webb, &Wadden, 2011).
In fact, given that SBT has been shown to be equally as effective over
the short-term as multicomponent acceptance-based SBTs that include
MD (Forman, Butryn et al., 2013), this finding may be considered a
mere replication of past work. What is notable here is that MD was
delivered without standard behavioral strategies or other acceptance-
based components (i.e., cognitive defusion, values-guided behavioral
control) and still performed similarly to SC across 6 weeks. Notwith-
standing these results, it is still important to acknowledge that MD and
SC both have room for improvement given that participants in each
condition lost on average one pound.

Results from moderation analyses also have implications for beha-
vioral weight loss intervention strategies. Across conditions, greater
baseline acceptance was associated with modestly greater overall
weight loss. This suggests that a willingness to accept chronic drives to

eat, and willingness to experience uncomfortable internal experiences
associated with these drives, may be associated with better response to
weight-loss interventions, regardless of the treatment type offered.
Importantly, this study only assessed acceptance at baseline. In the
future, it will be important to continue targeting psychological accep-
tance and evaluate the effect of change in psychological acceptance as a
predictor of weight loss (Niemeier et al., 2012) and mediator of treat-
ment outcome (Forman, Butryn et al., 2013). Results also suggested that
higher levels of hedonic hunger predicted smaller weight losses across
conditions, which is consistent with previous results in other weight
loss samples (Forman, Butryn et al., 2013; Schultes, Ernst, Wilms,
Thurnheer, & Hallschmid, 2010). Furthermore, MD appeared to provide
a trend level advantage in reducing caloric intake among individuals
higher in baseline hedonic hunger. MD emphasized increased aware-
ness and acceptance of both internal (cognitive, affective) and external
(environmental cues) triggers for eating, and it is possible that this
approach proved most effective among individuals who struggle more
with these triggers.

This research must be considered in the context of important
strengths and limitations. This is the first study to our knowledge that
has conducted a component analysis of mindful cultivation of homeo-
static cues versus mindful decision-making. Our study was also
strengthened by the use of an active control group, which allowed for
direct comparison of the two strategies, as well as consideration of their
effects relative to skills provided in standard behavioral weight loss
treatments. In addition, treatment groups were characterized by high
rates of participant retention, and similar satisfaction rates across
groups; thus, differences in outcome are likely not attributable to dif-
ferential levels of participant treatment engagement. Despite significant
strengths, this study has several limitations. Recruitment was limited
from the outset by personnel, time and money, which likely led to
limited power to detect significant effects. Even when assuming a
medium-large true effect size, an a priori power analysis indicated that
a total of 84 participants would have been required to achieve a power
of .80 to detect a significant effect at an α-level of .05. (computer with
G*Power software v3.1.9.2). For this reason, we sought to emphasize
effect size in combination with significance levels, but also acknowl-
edge that results should be interpreted with caution. The study was also
limited by the brief nature of the workshop intervention. To demon-
strate clinically significant effects on weight and food intake, most
behavioral weight loss treatments require treatment lasting several
months to one year (Butryn et al., 2011). Replication with larger sample
sizes, as well as longer intervention and follow-up periods, is war-
ranted.

In summary, the present study contributes to a growing body of
evidence for the potential value of mindfulness-based intervention
components for behavioral weight loss. This investigation is the first to
examine the specific comparative effects of two distinct mindfulness-
based treatment approaches. Results from this study suggest that dif-
ferent intervention strategies that are captured under the umbrella of
“mindfulness-based interventions” may have differential effects on
weight-related treatment outcomes. Specifically, our findings provide
modest preliminary evidence for the utility of acceptance-based
mindful decision-making strategies over mindful eating for the pro-
motion of short-term weight loss. Reliance on the body's physiological
hunger and satiety cues may not provide an accurate indication of what
and how much to eat in order to achieve a negative energy balance.
Instead, learning to override one's internal cues (including but not
limited to homeostatic sensations) in the interest of reducing con-
sumption, may be a more effective strategy. Though both of these
strategies are considered to be mindfulness-based, they appeared to
yield different effects on short-term weight loss outcomes. As mind-
fulness-based interventions continue to grow in popularity and em-
pirical support, it will be important for future researchers to identify
which components of mindfulness-based interventions are the most
effective in promoting weight loss and weight loss maintenance, and
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also in determining whether these interventions show any benefit be-
yond that of standard behavioral weight loss interventions.

References

Arch, J. J., Brown, K. W., Goodman, R. J., Della Porta, M. D., Kiken, L. G., & Tillman, S.
(2016). Enjoying food without caloric cost: The impact of brief mindfulness on la-
boratory eating outcomes. Behaviour Research and Therapy, 79, 23–34. http://dx.doi.
org/10.1016/j.brat.2016.02.002.

Barkeling, B., King, N. A., Naslund, E., & Blundell, J. E. (2007). Characterization of obese
individuals who claim to detect no relationship between their eating pattern and
sensations of hunger or fullness. International Journal of Obesity (London), 31(3),
435–439. http://dx.doi.org/10.1038/sj.ijo.0803449.

Blundell, J. E., & Gillett, A. (2001). Control of food intake in the obese. Obesity research,
9(S11), 263S–270S.

Bollen, K. A., & Jackman, R. W. (1985). Regression diagnostics: An expository treatment
of outliers and influential cases. Sociological Methods & Research, 13(4), 510–542.

Butryn, M. L., Webb, V., & Wadden, T. A. (2011). Behavioral treatment of obesity. The
Psychiatric clinics of North America, 34(4), 841.

Buzzard, M. (1998). 24-hour dietary recall and food record methods. Monographs in
Epidemiology and Biostatistics, 1(30), 50–73.

Craighead, L. W., & Allen, H. N. (1995). Appetite awareness training: A cognitive beha-
vioral intervention for binge eating. Cognitive and Behavioral Practice, 2(2), 249–270.
http://dx.doi.org/10.1016/S1077-7229(95)80013-1.

Daubenmier, J., Kristeller, J., Hecht, F. M., Maninger, N., Kuwata, M., Jhaveri, K., ... Epel,
E. (2011). Mindfulness intervention for stress eating to reduce cortisol and abdominal
fat among overweight and obese women: exploratory randomized controlled study.
Journal of Obesity, 2011.

Daubenmier, J., Moran, P. J., Kristeller, J., Acree, M., Bacchetti, P., Kemeny, M. E., ...
Nixon, D. F. (2016). Effects of a mindfulness‐based weight loss intervention in adults
with obesity: A randomized clinical trial. Obesity, 24(4), 794–804.

Erlanson‐Albertsson, C. (2005). How palatable food disrupts appetite regulation.
Basic & Clinical Pharmacology & Toxicology, 97(2), 61–73.

Finkelstein, E. A., Trogdon, J. G., Cohen, J. W., & Dietz, W. (2009). Annual medical
spending attributable to obesity: payer-and service-specific estimates. Health Affairs,
28(5), w822–w831.

Forman, E. M., Butryn, M., Hoffman, K., & Herbert, J. (2009). An open trial of an ac-
ceptance-based behavioral intervention for weight loss. Cognitive and Behavioral
Practice, 16(2), 223–235.

Forman, E. M., Butryn, M., Juarascio, A., Bradley, L., Lowe, M., Herbert, J., & Shaw, J.
(2013). The mind your health project: a randomized controlled trial of an innovative
behavioral treatment for obesity. Obesity, 21(6), 1119–1126.

Forman, E. M., & Butryn, M. L. (2015). A new look at the science of weight control: How
acceptance and commitment strategies can address the challenge of self-regulation.
Appetite, 84, 171–180.

Forman, E. M., Butryn, M. L., Manasse, S. M., Crosby, R. D., Goldstein, S. P., Wyckoff, E.
P., & Thomas, J. G. (2016). Acceptance‐based versus standard behavioral treatment
for obesity: Results from the mind your health randomized controlled trial. Obesity,
24(10), 2050–2056.

Forman, E. M., Hoffman, K., McGrath, K., Herbert, J., Brandsma, L., & Lowe, M. (2007). A
comparison of acceptance-and control-based strategies for coping with food cravings:
An analog study. Behaviour Research and Therapy, 45(10), 2372–2386.

Forman, E. M., Hoffman, K. L., Juarascio, A. S., Butryn, M. L., & Herbert, J. D. (2013).
Comparison of acceptance-based and standard cognitive-based coping strategies for
craving sweets in overweight and obese women. Eating Behaviors, 14(1), 64–68.

Forman, E. M., Martin, L. M., Shaw, J. A., Butryn, M. L., Goldstein, S. P., Tilson A. M., …
Meiran, N. (2013). Mindful awareness training versus computer-based inhibitory
control-training for decreasing hedonic eating. Paper presented at the 31st annual
scientific meeting of the obesity society, Atlanta, GA.

Forman, E. M., Shaw, J. A., Goldstein, S. P., Butryn, M. L., Martin, L. M., Meiran, N., ...
Manasse, S. M. (2016). Mindful decision making and inhibitory control training as
complementary means to decrease snack consumption. Appetite, 103, 176–183.
http://dx.doi.org/10.1016/j.appet.2016.04.014.

Garaulet, M., Canteras, M., Morales, E., López-Guimera, G., Sánchez-Carracedo, D., &
Corbalán-Tutau, M. (2012). Validation of a questionnaire on emotional eating for use
in cases of obesity; the Emotional Eater Questionnaire (EEQ). Nutricion Hospitalaria,
27(2), 645–651.

Gard, T., Noggle, J., Park, C., Vago, D., & Wilson, A. (2014). Potential self-regulatory
mechanisms of yoga for psychological health. Frontiers in Human Neuroscience, 8.

Garner, D. M., & Wooley, S. C. (1991). Confronting the failure of behavioral and dietary
treatments for obesity. Clinical Psychology Review, 11(6), 729–780.

Hall, K. D., Hammond, R. A., & Rahmandad, H. (2014). Dynamic interplay among
homeostatic, hedonic, and cognitive feedback circuits regulating body weight.
American Journal of Public Health, 104(7), 1169–1175. http://dx.doi.org/10.2105/
ajph.2014.301931.

Hayes, S. C., Strosahl, K., & Wilson, K. (2011). Acceptance and commitment therapy: The
process and pratice of mindful change (2nd ed). Guilford Press.

Herman, C. P., Fitzgerald, N. E., & Polivy, J. (2003). The influence of social norms on
hunger ratings and eating. Appetite, 41(1), 15–20.

Hill, J. O., & Melanson, E. L. (1999). Overview of the determinants of overweight and
obesity: current evidence and research issues. Medicine and science in sportsS and
exercise, 31(11 Suppl), S515–S521.

Hooper, N., Sandoz, E. K., Ashton, J., Clarke, A., & McHugh, L. (2012). Comparing
thought suppression and acceptance as coping techniques for food cravings. Eating

Behaviors, 13(1), 62–64.
Jenkins, K. T., & Tapper, K. (2014). Resisting chocolate temptation using a brief mind-

fulness strategy. British Journal of Health Psychology, 19(3), 509–522.
Jordan, C. H., Wang, W., Donatoni, L., & Meier, B. P. (2014). Mindful eating: Trait and

state mindfulness predict healthier eating behavior. Personality and Individual
Differences, 68, 107–111.

Juarascio, A., Forman, E. M., Timko, C. A., Butryn, M., & Goodwin, C. (2011). The de-
velopment and validation of the food craving acceptance and action questionnaire
(FAAQ). Eating Behaviors, 12(3), 182–187.

Katterman, S. N., Goldstein, S., Butryn, M., Forman, E. M., & Lowe, M. (2014). Efficacy of
an acceptance-based behavioral intervention for weight gain prevention in young
adult women. Journal of Contextual Behavioral Science, 3(1), 45–50.

Katterman, S. N., Kleinman, B. M., Hood, M. M., Nackers, L. M., & Corsica, J. A. (2014).
Mindfulness meditation as an intervention for binge eating, emotional eating, and
weight loss: A systematic review. Eating Behaviors, 15(2), 197–204.

Kristeller, J., & Wolever, R. Q. (2011). Mindfulness-Based Eating Awareness Training for
treating binge eating disorder: The conceptual foundation. Eating Disorders, 19(1),
49–61.

Kristeller, J., Wolever, R. Q., & Sheets, V. (2014). Mindfulness-based eating awareness
training (MB-EAT) for binge eating: A randomized clinical trial. Mindfulness, 5(3),
282–297.

Lillis, J., Hayes, S. C., Bunting, K., & Masuda, A. (2009). Teaching acceptance and
mindfulness to improve the lives of the obese: a preliminary test of a theoretical
model. Annals of Behavioral Medicine, 37(1), 58–69.

Lillis, J., & Kendra, K. E. (2014). Acceptance and commitment therapy for weight control:
Model, evidence, and future directions. Journal of contextual behavioral science,
3(1), 1–7.

Lillis, J., Niemeier, H. M., Thomas, J. G., Unick, J., Ross, K. M., Leahey, T. M., ... Wing, R.
R. (2016). A randomized trial of an acceptance‐based behavioral intervention for
weight loss in people with high internal disinhibition. Obesity, 24(12), 2509–2514.
http://dx.doi.org/10.1002/oby.21680.

Lowe, M. R. (2003). Self‐regulation of energy intake in the prevention and treatment of
obesity: Is it feasible? Obesity Research, 11(S10), 44S–59S.

Lowe, M. R., & Butryn, M. L. (2007). Hedonic hunger: a new dimension of appetite?
Physiology & Behavior, 91(4), 432–439.

Lowe, M. R., Butryn, M. L., Didie, E. R., Annunziato, R. A., Thomas, J. G., Crerand, C. E.,
... Wallaert, M. (2009). The power of food scale: A new measure of the psychological
influence of the food environment. Appetite, 53(1), 114–118.

Ma, Y., Olendzki, B. C., Pagoto, S. L., Hurley, T. G., Magner, R. P., Ockene, I. S., & Hébert,
J. R. (2009). Number of 24-hour diet recalls needed to estimate energy intake. Annals
of Epidemiology, 19(8), 553–559. http://dx.doi.org/10.1016/j.annepidem.2009.04.
010.

Marchiori, D., & Papies, E. K. (2014). A brief mindfulness intervention reduces unhealthy
eating when hungry, but not the portion size effect. Appetite, 75, 40–45.

Mason, A. E., Epel, E. S., Aschbacher, K., Lustig, R. H., Acree, M., Kristeller, J., ...
Bacchetti, P. (2016). Reduced reward-driven eating accounts for the impact of a
mindfulness-based diet and exercise intervention on weight loss: Data from the
SHINE randomized controlled trial. Appetite, 100, 86–93.

Mason, A. E., Epel, E. S., Kristeller, J., Moran, P. J., Dallman, M., Lustig, R. H., ... Hecht, F.
M. (2015). Effects of a mindfulness-based intervention on mindful eating, sweets
consumption, and fasting glucose levels in obese adults: data from the SHINE ran-
domized controlled trial. Journal of behavioral medicine, 1–13.

Mathieu, J. (2009). What should you know about mindful and intuitive eating? Journal of
the American Dietetic Association, 109(12), 1982–1987.

Mattes, R. (1990). Hunger ratings are not a valid proxy measure of reported food intake in
humans. Appetite, 15(2), 103–113.

Miller, C. K., Kristeller, J. L., Headings, A., Nagaraja, H., & Miser, W. F. (2012).
Comparative effectiveness of a mindful eating intervention to adiabetes self-man-
agement intervention among adults with type 2 diabetes: a pilot study. Journal of the
Academy of Nutrition and Dietetics, 112(11), 1835–1842.

Moshfegh, A. J., Rhodes, D. G., Baer, D. J., Murayi, T., Clemens, J. C., Rumpler, W. V., ...
Ingwersen, L. A. (2008). The US Department of Agriculture Automated Multiple-Pass
Method reduces bias in the collection of energy intakes. American Journal of Clinical
Nutrition, 88(2), 324–332.

National Cancer Institute (2014). Automated self-administered 24-hour recall (ASA24).
Bethesda, MD: National Cancer Institute.

Niemeier, H. M., Leahey, T., Palm Reed, K., Brown, R. A., & Wing, R. R. (2012). An
acceptance-based behavioral intervention for weight loss: a pilot study. Behavior
Therapy, 43(2), 427–435.

O'Reilly, G. A., Cook, L., Spruijt‐Metz, D., & Black, D. S. (2014). Mindfulness‐based in-
terventions for obesity‐related eating behaviours: a literature review. Obesity reviews,
15(6), 453–461.

Oliver, G., Wardle, J., & Gibson, E. L. (2000). Stress and food choice: a laboratory study.
Psychosomatic medicine, 62(6), 853–865.

Olson, K. L., & Emery, C. F. (2015). Mindfulness and weight loss: A systematic review.
Psychosomatic Medicine, 77(1), 59–67. http://dx.doi.org/10.1097/psy.
0000000000000127.

Ozier, A. D., Kendrick, O. W., Leeper, J. D., Knol, L. L., Perko, M., & Burnham, J. (2008).
Overweight and obesity are associated with emotion-and stress-related eating as
measured by the eating and appraisal due to emotions and stress questionnaire.
Journal of the American Dietetic Association, 108(1), 49–56.

Schultes, B., Ernst, B., Wilms, B., Thurnheer, M., & Hallschmid, M. (2010). Hedonic
hunger is increased in severely obese patients and is reduced after gastric bypass
surgery. American Journal of Clinical Nutrition, 92(2), 277–283.

Sloan, A., Colleran, K., & Shelley, B. (2007). A pilot study investigating the association
between mindful eating and living (Meal), weight loss, and biologic markers of

L.M. Martin et al.

http://dx.doi.org/10.1016/j.brat.2016.02.002
http://dx.doi.org/10.1016/j.brat.2016.02.002
http://dx.doi.org/10.1038/sj.ijo.0803449
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref3
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref3
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref4
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref4
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref5
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref5
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref6
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref6
http://dx.doi.org/10.1016/S1077-7229(95)80013-1
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref8
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref8
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref8
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref8
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref9
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref9
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref9
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref10
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref10
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref11
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref11
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref11
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref12
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref12
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref12
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref13
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref13
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref13
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref14
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref14
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref14
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref15
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref15
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref15
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref15
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref16
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref16
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref16
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref17
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref17
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref17
http://dx.doi.org/10.1016/j.appet.2016.04.014
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref19
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref19
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref19
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref19
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref20
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref20
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref21
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref21
http://dx.doi.org/10.2105/ajph.2014.301931
http://dx.doi.org/10.2105/ajph.2014.301931
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref23
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref23
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref24
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref24
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref25
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref25
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref25
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref26
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref26
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref26
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref27
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref27
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref28
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref28
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref28
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref29
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref29
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref29
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref30
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref30
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref30
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref31
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref31
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref31
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref32
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref32
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref32
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref33
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref33
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref33
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref34
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref34
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref34
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref35
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref35
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref35
http://dx.doi.org/10.1002/oby.21680
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref37
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref37
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref38
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref38
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref39
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref39
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref39
http://dx.doi.org/10.1016/j.annepidem.2009.04.010
http://dx.doi.org/10.1016/j.annepidem.2009.04.010
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref41
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref41
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref42
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref42
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref42
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref42
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref43
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref43
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref43
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref43
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref44
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref44
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref45
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref45
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref46
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref46
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref46
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref46
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref47
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref47
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref47
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref47
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref48
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref48
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref49
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref49
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref49
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref50
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref50
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref50
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref51
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref51
http://dx.doi.org/10.1097/psy.0000000000000127
http://dx.doi.org/10.1097/psy.0000000000000127
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref53
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref53
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref53
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref53
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref54
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref54
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref54
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref55
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref55


inflammation and metabolism in obese subjects.: 114. Journal of Investigative
Medicine, 55(1), S95.

Stroebe, W., Papies, E. K., & Aarts, H. (2008). From homeostatic to Hedonic Theories of
Eating: Self-Regulatory Failure in Food-RichEnvironments. Applied Psychology,
57(s1), 172–193. http://dx.doi.org/10.1111/j.1464-0597.2008.00360.x.

Stunkard, A. J., & Messick, S. (1988). Eating Inventory: Manual, The Psychological
Corporation. Harcourt Brace Jovanich.

Tapper, K. (2017). Can mindfulness influence weight management related eating beha-
viors? If so, how? Clinical Psychology Review, 53, 122–134. http://dx.doi.org/10.
1016/j.cpr.2017.03.003.

Taylor, A. G. (2010). Top-down and bottom-up mechanisms in mind-body medicine:
Development of an integrative framework for psychophysiological research. Explore:
The Journal of Science and Healing, 6(1), 29–41.

Timmerman, G., & Brown, A. (2012). The effect of a mindful restaurant eating inter-
vention on weight management in women. Journal of Nutrition Education and
Behavior, 44(1), 22–28. http://dx.doi.org/10.1016/j.jneb.2011.03.143.

Van de Veer, E., Van Herpen, E., & Van Trijp, H. M. (2016). Body and mind: Mindfulness
helps consumers to compensate for prior food intake by enhancing the responsiveness

to physiological cues. Journal Of Consumer Research, 42(5), 783–803. http://dx.doi.
org/10.1093/jcr/ucv058.

Wansink, B. (2010). From mindless eating to mindlessly eating better.
Physiology & Behavior, 100(5), 454–463.

Wansink, B., & Kim, J. (2005). Bad popcorn in big buckets: portion size can influence
intake as much as taste. Journal of nutrition education and behavior, 37(5), 242–245.

Wansink, B., Painter, J. E., & Lee, Y.-K. (2006). The office candy dish: proximity's influ-
ence on estimated and actual consumption. International Journal of Obesity, 30(5),
871–875.

Wansink, B., & Park, S. (2001). At the movies: how external cues and perceived taste
impact consumption volume. Food Quality and Preference, 12(1), 69–74.

Wansink, B., Payne, C. R., & Chandon, P. (2007). Internal and external cues of meal
cessation: The french paradox redux? Obesity, 15(12), 2920–2924.

Wansink, B., & Sobal, J. (2007). Mindless eating the 200 daily food decisions we overlook.
Environment and Behavior, 39(1), 106–123.

Wing, R. R., & Jeffery, R. W. (1999). Benefits of recruiting participants with friends and
increasing social support for weight loss and maintenance. Journal of Consulting and
Clinical Psychology, 67(1), 132.

L.M. Martin et al.

http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref55
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref55
http://dx.doi.org/10.1111/j.1464-0597.2008.00360.x
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref57
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref57
http://dx.doi.org/10.1016/j.cpr.2017.03.003
http://dx.doi.org/10.1016/j.cpr.2017.03.003
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref59
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref59
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref59
http://dx.doi.org/10.1016/j.jneb.2011.03.143
http://dx.doi.org/10.1093/jcr/ucv058
http://dx.doi.org/10.1093/jcr/ucv058
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref62
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref62
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref63
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref63
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref64
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref64
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref64
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref65
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref65
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref66
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref66
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref67
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref67
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref68
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref68
http://refhub.elsevier.com/S2212-1447(17)30080-7/sbref68

	Trusting homeostatic cues versus accepting hedonic cues: A randomized controlled trial comparing two distinct mindfulness-based intervention components
	Introduction
	Mindful Eating in behavioral weight loss interventions
	Mindful Decision-Making in behavioral weight loss
	Theoretical similarities and differences in components
	Current study

	Methods
	Participants and procedures
	Measures
	Percent change in body weight
	Total caloric intake
	Treatment acceptability and participant satisfaction
	Hedonic hunger
	Emotional eating
	Food-related acceptance

	Intervention
	Mindful Decision-Making (MD)
	Mindful Eating (ME)
	Standard behavioral control (SC)

	Statistical analyses
	Primary outcomes analyses
	Moderation analyses


	Results
	Baseline participant characteristics&overall outcome
	Effect of treatment assignment on weight loss
	Effect of treatment on reduction in caloric intake
	Moderators of weight loss outcome
	Moderators of reduction in caloric intake

	Discussion
	References


