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Third-wave cognitive behavioral interventions for weight

loss have shown promise. However, sparse data exists on

the use of dialectical behavior therapy for weight loss.

Adapted dialectical behavior therapy skills programs may

be especially well suited for adults who engage in emo-

tional eating and are seeking weight loss. Dialectical behav-

ior therapy is skills-based, shares theoretical links to

emotional eating, and is effective in treating binge eating.

The current study examined the feasibility, acceptability,

and preliminary efficacy of Live FREE: FReedom from

Emotional Eating, a 16-session group-based intervention.

A total of 87 individuals expressed interest in the program,

and 39 adults with overweight/obesity (BMI �25) and ele-

vated self-reported emotional eating were enrolled. Live

FREE targeted emotional eating in the initial sessions

1–9, and sessions 10–16 focused primarily on behavioral

weight loss skills while continuing to reinforce emotion

regulation training. Assessments were administered at

baseline, posttreatment, and 6-month follow up. Enrolled

participants were primarily female (97.4%) and Caucasian

(91.7%). Treatment retention was strong with participants

attending an average of 14.3 sessions and 89.7% of
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participants completing the intervention. On average, par-

ticipants lost 3.00 kg at posttreatment, which was main-

tained at follow-up. Intent-to-treat analyses showed

improvements in key outcome variables (self-reported emo-

tional eating, BMI, emotion regulation) over the course of

the intervention. Combining dialectical behavior therapy

skills with conventional behavioral weight loss techniques

may be an effective intervention for adults with over-

weight/obesity who report elevated emotional eating.

Keywords: emotional eating; dialectical behavior therapy; behav-
ioral weight loss

OVERWEIGHT AND OBESITY continue to be wide-
spread, harmful, and costly public health concerns
(Malik et al., 2013). Between 2017–2018, 31.1%
and 42.5% of adults in the United States had a
body mass index (BMI) that fell into the over-
weight and obese ranges, respectively (Fryar
et al., 2020). In addition to the well-documented
detrimental physical effects of overweight and obe-
sity (National Task Force on the Prevention and
Treatment of Obesity, 2000; Pi-Sunyer, 1999),
the psychosocial correlates are numerous (Sarwer
& Polonsky, 2018). Adults with overweight and
obesity are at risk for depression, binge eating,
body image disturbance, discrimination, and self-
stigma (see Sarwer & Polonsky, 2018, for review).
Efficacious interventions for adults with over-
weight and obesity are sorely needed.
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To date, the gold-standard behavioral interven-
tion for overweight/obesity is behavioral weight
loss (Alamuddin & Wadden, 2016). Behavioral
weight loss interventions incorporate a combina-
tion of dietary and physical activity education with
traditional behavioral change techniques including
goal-setting, self-monitoring, and problem solving.
Intervention content includes a minor emphasis on
the impact of psychological factors on eating and
weight. Behavioral weight loss interventions are
often delivered in a group-based setting over a
1-year time frame, with a 6-month active weight
loss phase.

Behavioral weight loss treatments demonstrate
moderate benefits in the short-term. For example,
a review conducted by the American College of
Cardiology/American Heart Association Task
Force showed that average weight loss in behav-
ioral weight loss programs is approximately 8 kilo-
grams, or 8% of initial body weight, at the end of
the active weight loss phase and at 1 year (Jensen
et al., 2014). Despite this, approximately one-
third of people fail to lose at least 5% of body
weight (Christian et al., 2010). In addition, stan-
dard behavioral weight loss is generally not effec-
tive in producing lasting weight change (Wadden
et al., 2011). After treatment ends, behavioral
weight loss participants tend to regain weight over
time, including regaining approximately one-third
of weight lost, in the year after treatment (Butryn
et al., 2011). Continuing to develop and test novel
weight management interventions is a critical pub-
lic health goal.

Modifying behavioral weight loss interventions
to target mechanisms of obesity that vary across
subgroups may be an effective strategy for improv-
ing outcomes. Although research identifying obe-
sity subtypes is in its infancy (Gordon-Larsem,
2019), a recent study examining treatment-
seeking adults with overweight/obesity found that
four distinct classes of obesity emerged (Field
et al., 2018). One of these classes was character-
ized by disordered eating, including the tendency
to eat when not hungry. Emotional eating is one
behavioral phenotype that is characterized by an
urge to eat in response to emotional cues rather
than feelings of hunger (Arnow et al., 1995). Emo-
tional eating has been associated with poor weight
loss outcomes in an assortment of studies with
varying weight loss approaches (Braden et al.,
2016; Elfhag & Rössner, 2005; Niemeier et al.,
2007; Wedin et al., 2014). Emotional eating has
been explained by affect regulation models which
indicate that when people lack adaptive emotion
regulation strategies, they eat in attempt to regu-
late emotions (Telch et al., 2001). Adults who
engage in emotional eating and with overweight/
obesity may especially benefit from a modified
behavioral weight loss intervention that targets
underlying mechanisms (i.e., affect regulation diffi-
culties) contributing to weight gain.

A variety of third-wave cognitive-behavioral
interventions for weight loss have been developed
with the goal of promoting nonjudgmental aware-
ness and acceptance of internal and external cues
that interfere with weight loss (Forman et al.,
2015). Key features of third-wave cognitive behav-
ioral approaches include elements of mindfulness
and acceptance that are absent from traditional
behavioral weight loss methods (Forman et al.,
2015). These interventions emphasize acceptance
rather than avoidance of uncomfortable internal
sensations (e.g., negative emotions, food cravings)
and a commitment to making behavioral choices
(e.g., not overeating) that are consistent with per-
sonal values and goals. A recent systematic review
and meta-analysis found that third-wave behav-
ioral weight loss interventions produced greater
weight loss than standard behavioral weight loss
at posttreatment, 12-month, and 24-month
follow-up (Lawlor et al., 2020). Interestingly, the
review identified and examined only two published
studies that investigated dialectical behavior ther-
apy (DBT; Linehan, 2014), and both were nonran-
domized designs and thereby not included in the
meta-analysis. Consequently, although third-
wave cognitive behavioral weight management
approaches demonstrated superior efficacy com-
pared to traditional behavioral weight loss, defini-
tive conclusions about the efficacy of DBT could
not be made.

DBT (Linehan, 2014) is one third-wave cogni-
tive behavioral approach that may be promising
in the treatment of adults with emotional eating
and overweight/obesity. DBT originated as an
intervention for adults with borderline personality
disorder who were less responsive to standard
cognitive-behavioral approaches (Dimeff &
Linehan, 2001). As an alternative to traditional
cognitive-behavioral approaches, DBT incorpo-
rated acceptance and validation strategies, in addi-
tion to traditional change techniques. In DBT,
clients learn how to label and regulate emotions,
accept what cannot be changed, and tolerate dis-
tress. Traditional DBT is multifaceted and com-
prised of a skills group, individual therapy, and a
consultation team (Linehan, 2014). Since its incep-
tion, DBT has been modified to include fewer
treatment components (e.g., skills group only)
and target a variety of patient populations (e.g.,
eating disorders, substance abuse; Valentine
et al., 2014).
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DBT may be especially effective in the treatment
of adults with overweight/obesity and emotional
eating given its emphasis on emotion regulation
(Linehan, 2014), which is theoretically linked to
emotional eating (Evers et al., 2010). According
to Linehan’s biosocial model, which underlies
DBT, the combination of a biological predisposi-
tion to poor emotion regulation and environmen-
tal invalidation leads to emotion dysregulation
(Linehan, 2014). Emotion dysregulation is charac-
terized by a high level of emotional sensitivity,
greater emotional reactivity, and persistence of
heightened emotions. A recent study showed that
the association between key aspects of the bioso-
cial model (i.e., maternal and paternal invalidation
and emotional reactivity) and self-reported emo-
tional eating was mediated by emotional regula-
tion (Braden et al., 2020). Consequently, given
the theoretical basis, DBT may effectively target
the mechanisms of emotional eating, leading to
improved weight loss.

Another reason that DBT may be effective in
treating adults with emotional eating and over-
weight/obesity is that DBT is a skills-based
approach that has widespread appeal. In a com-
mentary by Swenson (2000), the author explained
that many clinicians are attracted to DBT because
it offers practical, concrete therapeutic interven-
tions. In contrast to Acceptance and Commitment
Therapy, another third-wave behavioral treat-
ment, DBT includes a greater focus on teaching cli-
ents behavioral skills (Chapman, 2006). For
example, in DBT, mindfulness is conceptualized
as a set of skills that reflect the primary compo-
nents of mindfulness. An assortment of distinct
skills are taught in didactic and manualized DBT
skills groups (Swenson, 2000). As a result, practi-
tioners in a variety of disciplines, including case
managers and counselors with a range of experi-
ences, are able to learn and implement DBT skills
in their work (Swenson, 2000). The skills-based
approach of DBT may be especially well-suited
to behavioral weight loss interventions that are
similarly structured and educational in nature.
Furthermore, since clinicians in a variety of fields
are able to teach DBT skills, dissemination of a
weight management intervention that incorporates
DBT skills may be achievable.

Given that adapted versions of DBT have been
used to successfully treat binge eating disorder
(Masson et al., 2013; Safer et al., 2009; Safer &
Jo, 2010; Telch et al., 2001), which often overlaps
with emotional eating (Arnow et al., 1995), DBT
may also effectively decrease emotional eating.
Several published pilot studies have observed
improvement in emotional eating among adults
with overweight/obesity who completed DBT skills
training interventions (Beaulac et al., 2019;
Cancian et al., 2019; Dastan et al., 2019; Roosen
et al., 2012). In two of these investigations, weight
change was not reported (Beaulac et al., 2019;
Cancian et al., 2019), and the other two showed
improvement in weight (Roosen et al., 2012) or
BMI (Dastan et al., 2019). Interestingly, in all of
these studies, the intervention only included DBT
skills training, and conventional weight manage-
ment techniques were not introduced. However,
in a recent study of adolescents, a treatment that
sequentially administered DBT skills followed by
behavioral weight loss components resulted in
improved emotional eating and a trend toward
weight loss (Boutelle et al., 2018). Thus, combining
DBT skills and behavioral weight loss techniques
may be an effective strategy for decreasing emo-
tional eating and promoting weight loss in adults
with emotional eating and overweight/obesity.

The current study was an open trial examining a
novel intervention (i.e., Live FREE: FReedom from
Emotional Eating) for adults with self-reported
emotional eating and overweight/obesity. Live
FREE is a 16-week group-based program that ini-
tially targets emotional eating via DBT skills train-
ing (sessions 1–9), followed by traditional weight
management techniques (sessions 10–16). Imple-
menting a sequential approach to treatment may
be effective since participants can initially learn
strategies for decreasing emotional eating, which
may encourage greater engagement and success
in adopting necessary weight loss behaviors in
the latter portion of the intervention. Primary aims
of the present study were to investigate treatment
feasibility and acceptability by measuring treat-
ment utilization (recruitment and eligibility rates),
treatment dose (sessions attended and homework
completion), and liking (acceptability ratings) of
Live FREE. A secondary aim was to examine ini-
tial efficacy by examining weight loss over the
course of the intervention and at a 6-month
follow-up. Self-reported emotional eating and
emotion regulation difficulties were examined as
possible mediators of change in body mass index
from baseline to posttreatment.

Method

participants

Adults with overweight/obesity and elevated emo-
tional eating were recruited for participation in
Live FREE using the following methods: flyers,
newspaper and Facebook advertisements, emails
to university faculty, and emails to students’ par-
ents and faculty in a public-school system.
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Eligibility was determined by completion of a
phone screen followed by an in-person assessment.
Inclusion criteria included: body mass index (BMI)
of greater than or equal to 25, aged �22 and <65,
minimum 6th grade reading level of English, abil-
ity to attend assessment appointments and treat-
ment sessions, and denying plans to move from
their geographic location in the next year. Partici-
pants were also required to endorse elevated emo-
tional eating. Emotional eating cut-off scores were
based on mean scores calculated from an online
community sample of adults with overweight/obe-
sity (Braden et al., 2018), because normative emo-
tional eating data has not been published.
Participants were included if they scored above
the mean on at least one of the emotional eating
scale (EES) subscales (EES depression [Koball
et al., 2012], cutoff �21; EES anxiety/anger
[Koball et al., 2012], cutoff �17; EES boredom
[Koball et al., 2012], cutoff �21) or �4.70 on
the emotional appetite questionnaire (EAQ) posi-
tive subscale (Geliebter & Aversa, 2003).

Exclusion criteria included being pregnant or
currently breastfeeding; engaging in purging or
other compensatory behaviors (i.e., vomiting, mis-
using laxatives or diet pills, over-exercising) in the
last 3 months; experiencing psychosis, substance
abuse disorder, or severe depression with recent
suicidality; receiving concurrent psychotherapy;
taking weight altering medications; experiencing
changes to psychotropic medications in the past
3 months; having immediate plans for weight loss
surgery; and currently participating in another
weight control program. Participants who
endorsed a medical condition that would require
physician monitoring (e.g., history of cardiovascu-
lar disease, stroke, seizures, orthopedic problems
that would limit activity, diabetes, or uncontrolled
hypertension) were also excluded.

measures

Anthropometry
Height (cm) was measured using a Schorr measur-
ing board and weight (kg) was measured with a
Tanita Digital Scale. BMI (kg/m2) was then calcu-
lated using the CDC online BMI Calculator: http://
www.cdc.gov/healthyweight/assessing/bmi/adult_
bmi/english_bmi_calculator/bmi_calculator.html.
Waist circumference was measured in centimeters
with a tape measure.

Treatment Dose
Treatment dose was assessed by summing both the
number of sessions attended and homework com-
pletion. Homework completion was assessed by
percentage of worksheet completion, resulting in
the following categories: not completed (0 points;
0% completion), partially completed (0.5 points;
1–79% completed), or fully completed (1 point,
80–100% completion).

Acceptability
Acceptability of the treatment program was
assessed beginning with the third of five waves of
the program. Participants were administered ques-
tions related to helpfulness, length, and percep-
tions of the FREE program. Participants were
asked: “How much did you like the FREE weight
loss program?” and Likert response answers ran-
ged from (1) did not like it to (5) loved it. Next,
participants were asked: “How much do you
agree/disagree that the treatment has helped you
decrease emotional eating?” and Likert response
answers ranged from (1) strongly agree to (5)
strongly disagree. Participants were also asked to
rate the following statement, “I would recommend
the program to others,” on a Likert scale ranging
from (1) strongly agree to (5) strongly disagree.
Additional items explored the perceived helpful-
ness of the DBT and behavioral weight loss por-
tions of treatment, inquiring: “How helpful was
the first stage of treatment that taught Dialectical
Behavior Therapy (DBT) techniques?” and “How
helpful was the second stage of treatment that
taught traditional behavioral weight loss tech-
niques?” Participants indicated their responses on
a Likert scale ranging from (1) not at all helpful
to (5) very helpful.

Difficulties in Emotion Regulation Scale (DERS;
Gratz & Roemer, 2004)
The DERS is a 36-item measure used to assess
emotion regulation. Participants indicate how
often statements apply to them on a 5-point Likert
scale ranging from “almost never” to “almost
always.” The DERS evaluates different types of
emotion regulation difficulties through six sub-
scales: (1) nonacceptance of emotional responses
(e.g., “When I am upset, I become angry with
myself for feeling that way”), (2) difficulty engag-
ing in goal-directed behavior (e.g., “When I am
upset, I have difficulty thinking about anything
else”), (3) impulse control difficulties (e.g., “I
experience my emotions as overwhelming and
out of control”), (4) lack of emotional awareness
(e.g., “I am attentive to my feelings”), (5) limited
access to emotion regulation strategies (e.g.,
“When I’m upset, I believe that I will remain that
way for a long time”), and (6) lack of emotional
clarity (e.g., “I have no idea how I am feeling”).
Total scores are rendered by summing the items
for the scale. Higher scores indicate greater

http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi_calculator.html
http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi_calculator.html
http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi_calculator.html
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emotion regulation difficulties. The DERS has
shown good psychometric properties (Gratz &
Roemer, 2004). In the present study, the DERS
showed good internal consistency at baseline
(a = .91), posttreatment (a = .92), and follow-up
(a = .88).

Emotional Eating Scale–Revised (EES-R; Koball
et al., 2012)
The EES-R consists of 25 items that assess the urge
to eat in response to emotions. Participants rate
their urge to eat in response to emotions on a 5-
point Likert scale ranging from “no desire to eat”
to “an overwhelming urge to eat.” The scale con-
sists of subscales assessing eating in response to
depression (e.g., sad, upset, discouraged), bore-
dom (e.g., disinterested, unstimulated, restless),
and anxiety/anger (e.g., nervous, irritated, furi-
ous). Subscale scores were calculated by comput-
ing the mean of the items in each subscale.
Higher scores indicate a greater urge to eat in
response to emotions. The EES-R has shown good
psychometric properties (Koball et al., 2012). In
the present study, the EES-R showed good internal
consistency at baseline (a = .88), posttreatment
(a = .92), and follow-up (a = .94).

Binge Eating Scale (BES; Gormally et al., 1982)
The BES is a 16-item self-report questionnaire that
assesses behavioral and other psychological symp-
toms of binge eating (e.g., “I feel incapable of con-
trolling urges to eat”). Each item includes 3 or 4
statements, and respondents select the statement
that most applies to them. Items are summed to
create a total score. Total scores can range from
0–32, and higher scores indicate more severe binge
eating. Cutoff scores of 18 and 27 are used to indi-
cate mild to moderate and severe levels of binge
eating, respectively (Marcus et al., 1988). Evidence
for the reliability and validity of the BES exists in
clinical samples of adults (Greeno et al., 1995;
Timmerman, 1999). Internal consistency of the
BES in our sample was adequate at baseline
(a = .77), posttreatment (a = .84), and follow-up
(a = .86).

Emotional Appetite Questionnaire (EAQ; Nolan
et al., 2010)
The EAQ measures eating behavior in response to
emotional states and situations. The scale includes
both positive and negative emotions and
situations. However, only the positive emotions
(e.g., confident, enthusiastic) and situations (e.g.,
“when falling in love”) subscales were used for this
study. Participants rate how much they typically
eat in response to emotions on a 9-point Likert
scale with 1 through 4 indicating “much less,” 5
representing “the same,” and 6 through 9 indicat-
ing “much more.” Responses for each item also
include the options “not applicable” and “don’t
know.” These latter two options were not included
in scoring. The positive emotion and positive situ-
ation scores were calculated by averaging the
items. An overall positive emotional eating score
was calculated by averaging the scores for the
two subscales. Higher scores indicate greater food
intake in response to positive emotions and situa-
tions. The EAQ has shown good psychometric
properties (Nolan et al., 2010). In the present
study, the EAQ showed adequate internal consis-
tency at baseline (a = .87), posttreatment
(a = .92), and follow-up (a = .78).

study design and procedure

Given the preliminary nature of the research, a
single-group study design was used. Individuals
who met criteria after the initial phone screen were
invited to attend an in-person orientation. An
overview of the study was presented, and inter-
ested, individuals gave informed consent before
proceeding. Then, an in-person baseline assess-
ment was conducted which included measurement
of anthropometric data and completion of several
self-report questionnaires. Assessments were then
administered at posttreatment, following the 16-
week intervention, and again at a 6-month
follow-up appointment. Participants were com-
pensated with a 25-dollar gift card following the
completion of each assessment. The present study
was approved by the Institutional Review Board
at a midwestern university.
treatment

The Live FREE program included 16 weekly 2-
hour sessions co-led by a licensed clinical psychol-
ogist and a doctoral clinical psychology student.
The intervention included nine sessions of DBT
skills training followed by seven sessions of com-
bined focus on behavioral weight loss and DBT
techniques. The Live FREE treatment protocol
was refined in an initial study (Braden &
O’Brien, 2020), which ultimately resulted in a
slightly revised protocol that was implemented in
the present study. Intervention content was
informed by Safer et al. (2009) DBT for binge eat-
ing and bulimia treatment protocol, Linehan’s
DBT Skills Training Manual (2014), Brownell’s
LEARN program (2004), Boutelle and colleagues’
(2018) PEER program, and the 2015–2020 Diet-
ary Guidelines for Americans (USDA, 2015). A
total of five waves of treatment groups were con-
ducted with 5 to 10 participants in each group.
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Treatment began with each participant com-
pleting a 30-minute individual session with the
intervention leader, the clinical psychologist. Con-
sistent with Safer et al. (2009) DBT for binge eat-
ing intervention, pretreatment sessions serve to
build rapport, introduce the affect regulation
model of eating, and build commitment and
motivation.

Participantswereweighed at the start of all inter-
vention sessions. In the first several sessions (1–9),
participants were discouraged from paying close
attention to their weight. Instead, they were asked
to focus on learning DBT skills that would promote
decreased emotional eating, which would ulti-
mately support their weight loss efforts. Then, in
sessions 10–16, traditional behavioral weight loss
skills were introduced, and participants were
encouraged to lose weight (i.e., 1–2 pounds per
week).

All sessions began with a required check-in
where participants reported on specific questions.
During DBT-focused sessions, questions were used
to examine whether participants engaged in emo-
tional eating, which skills were practiced, and
whether the diary card and behavior chain analysis
were completed. During behavioral weight loss
sessions, group members reported on emotional
eating and skills use, as well as self-monitoring
of food intake, weight, and physical activity. Addi-
tional detail about the intervention content and
process can be found in a recently published case
study (Braden, Ferrell, et al., 2020).

DBT Session Content
In the first two sessions of Live FREE, the emotion
dysregulation model of emotional eating was
introduced (Safer et al., 2009). Dialectical absti-
nence was introduced to help participants commit
to stopping emotional eating while simultaneously
holding the willingness to fully recommit should
one engage in emotional eating. Diaphragmatic
breathing was also taught. Then, the following
DBT-focused sessions centered on three of the four
core DBT skill areas: Mindfulness, Emotion Regu-
lation, and Distress Tolerance (Linehan, 2014).
Participants were asked to record problematic eat-
ing behaviors, emotions, and skills practice using a
daily diary card (see Table 2, Braden et al., 2020).
Participants were also taught how to perform a
behavior chain analysis to understand and prevent
emotional eating episodes. Participants were asked
to complete a weekly behavior chain.

Mindfulness. Participants learned about wise
mind, the skill of finding a balance between “emo-
tion mind,” when emotions guide behavior, and
“reasonable mind,” when logic guides behavior.
Participants were also introduced to the concept
of mindful eating. Then, mindfulness “how” skills
were introduced. “How” skills focus on imple-
menting mindfulness by approaching situations
nonjudgmentally (using just the facts of the situa-
tion, not labeling things as “good” or “bad”),
one-mindfully (focusing on one thing at a time
and being fully present in the moment), and effec-
tively (engaging in value-driven behaviors, using
pragmatism in decision making).

Emotion Regulation. Participants learned about
the function of emotions (e.g., emotions can be
an alarm to indicate something is happening). Par-
ticipants were encouraged to observe their emo-
tions, increase awareness of bodily sensations,
and distinguish themselves from their emotional
experience. Participants also learned strategies
for changing emotions, including “checking the
facts” (i.e., objectively describing situations with-
out using emotional words) and “opposite action”
(i.e., acting opposite to emotions that are not
effective).

Distress Tolerance. Distress tolerance skills were
also introduced. Distracting (e.g., engaging in a
behavior that distracts from emotions) and self-
soothing (e.g., engaging in a relaxing or enjoyable
activity) behaviors were described. To reduce suf-
fering, radical acceptance was taught to help par-
ticipants accept emotions and experiences that
cannot be changed.

Behavioral Weight Loss Content. The behavioral
weight loss content (sessions 10 through 16)
focused on dietary recommendations, physical
activity education, and behavior modification
strategies. During these sessions, participants con-
tinued to complete the same diary card that they
completed during the beginning of the interven-
tion, but they were also asked to record their daily
food intake. In addition, DBT content was consis-
tently reviewed throughout these sessions via skills
tracking on diary cards and completion of a behav-
ior chain analysis as a group at the end of each
session.

Dietary Recommendations. The dietary recom-
mendations given to the participants were based
on the 2015–2020 Dietary Guidelines for Ameri-
cans published by the USDA (USDA, 2015). A
daily calorie range of 1,200 to 1,500 calories for
participants weighing <114 kg (250 pounds) and
1,500 to 1,800 calories for participants weighing
�114 kg was recommended. It was advised that
participants produce a calorie deficit that would
result in weight loss of 1–2 pounds per week
(i.e., calorie reduction of 500–750 calories per
day). Dietary education was provided, focusing



Table 1
Characteristics of Study Sample

Enrolled participants

(n = 39)

Participants who completed the

intervention (n = 35)

Participants who dropped

out (n = 4)

Mean (SD) age (n = 38) 49.21 (10.91) 49.23 (11.16) n = 3, 49 (9.17)

Female (n = 39) 97.4% 97.1% 100%

Mean (SD) BMI (n = 39) 35.77 (6.84) 35.40 (6.86) 39.07 (6.67)

Caucasian, non-Hispanic

(n = 36)

91.7% 94.3% n = 1, 0%

Married or living with partner

(n = 35)

65.7% n = 34, 67.6% n = 1, 0%

College degree (n = 38) 76.3% 74.3% n = 3, 100%

Working full-time (n = 36) 69.4% 68.6% n = 1, 100%

Household income (n = 36)

�75k 44.4% 45.7% n = 1, 0%

50k–74.9k 27.8% 28.6% n = 1, 0%

<49.9k 27.8% 25.7% n = 1, 100%
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on daily serving recommendations for each food
group. Participants were encouraged to include a
variety of vegetables, fruits, low-fat or nonfat
dairy items, proteins, and oils in their diet.

Physical Activity Education. The physical activity
recommendation was �150 minutes of moderate
intensity exercise per week (CDC, 2008), and par-
ticipants were encouraged to increase their physi-
cal activity to reach a goal of �300 minutes per
week. Information about different types of moder-
ate (e.g., brisk walking) and vigorous (e.g., jog-
ging) intensity exercises were provided. Strategies
for addressing barriers to physical activity and
meeting physical activity goals were discussed.

Behavior Modification Strategies. As noted above,
participants were instructed to implement self-
monitoring of food intake, physical activity, and
twice weekly self-weighing. Goal-setting was
taught with the use of the SMART (i.e., specific,
measurable, attainable, realistic, timely) goals
acronym. Time was also spent identifying high-
risk food situations and describing stimulus con-
trol methods that can be used to alter the environ-
ment and promote healthy eating and physical
activity behaviors.

Final Session. During the final session, partici-
pants were invited to reflect on their progress
throughout the program. Relapse prevention
strategies were addressed. Participants also spent
time setting goals to continue pursuing after
treatment.

Results

treatment utilization

Prior to study enrollment, 87 adults completed
telephone screens to assess study eligibility. Of
these individuals, 28 were excluded from partici-
pation based on exclusion criteria. The remaining
59 participants were invited to an in-person
assessment. Of these individuals, 20 participants
were not enrolled in treatment, resulting in a total
of 39 adults who were enrolled in treatment.
Participant enrollment data are presented in
Figure 1.

demographics

Demographic data for the full sample, treatment
completers, and individuals who dropped out of
treatment are presented in Table 1. Of note, some
demographic data were missing for four partici-
pants. At baseline, participants had a mean (M)
age of 49.2, (SD) = 10.9. Mean BMI was 35.8
(SD = 6.8). The majority of the participants were
female (97.4%), Caucasian non-Hispanic
(91.7%), married or living with a partner
(65.7%), college graduates (76.3%), and working
full time (69.4%). Reported household income
ranged from less than $50,000 to $75,000 or
more, with most participants reporting an income
of 50,000 or more per year (72.2%). T-tests
showed that treatment completers and individuals
who dropped out were similar in terms of age and
baseline BMI. Due to small and uneven sample
sizes, analyses were not conducted to examine pos-
sible group differences in categorical variables.

treatment acceptability

Treatment acceptability questions were completed
by 22 participants (waves 3–5). Of these partici-
pants, 86% reported that they “loved” the FREE
program, 91% “strongly agreed/somewhat
agreed” that the treatment helped them decrease
emotional eating, and 91% “strongly agreed” that
they would recommend the FREE program to
others. Ninety-five percent of participants



Table 2
Means, Standard Deviations, and ANOVA Results for BMI, Emotional Eating, Binge Eating, DBT Skills, and Emotion Regulation
Difficulties Between Baseline, 10 Weeks into Treatment, Posttreatment, and Follow-up in Enrolled Participants

Baseline Week 10 Posttreatment Follow-up F(2,37) gp
2

Mean SD Mean SD Mean SD Mean SD

BMI 35.77 6.84 35.68 6.98 34.69a,b 7.02 34.77a,b 6.99 22.48 .652

EES-Depression 3.57 .80 – – 2.46a 1.03 2.66a .97 37.13 .667

EES-Boredom 3.18 .74 – – 2.22 a .87 2.33a .87 34.10 .648

EES-Anxiety/Anger 3.04 .82 – – 2.31a .90 2.41a .85 17.78 .490

Emotional Eating - Positive 4.73 1.11 – – 4.82 .99 4.62 1.01 .92 .047

Binge Eating Scale (BES) 22.67 6.67 – – 12.69a 7.84 13.62a 7.86 29.59 .614

DBT Skills 2.51 .41 – – 2.96a .44 2.95a .41 31.29 .628

DERS 94.74 24.02 – – 83.10a 21.80 78.15a 22.26 8.32 .310

Note: N = 39; All ANOVAs were significant (p < .001); Pairwise comparisons: aSignificantly different from baseline (p < .05), bSignificantly

different from Week 10 (p < .05), all others were not significantly different.
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endorsed that the first stage of treatment covering
DBT techniques was either somewhat or very help-
ful and 91% endorsed that the second stage of
treatment covering behavioral weight loss tech-
niques was either somewhat or very helpful.

treatment dose

The mean number of sessions completed by the
participants was 14.3 (SD = 4.0). Four partici-
pants dropped out during treatment, but the
remainder (n = 35) completed the intervention.
Of the 39 participants who enrolled in treatment,
89.7% (n = 35) attended the posttreatment assess-
ment and 82.1% (n = 32) attended the follow-up
assessment at 6 months. Mean homework comple-
tion ratings were as follows: .6 (SD = .3) for diary
cards, .6 (SD = .3) for behavior chains, and .8
(SD = .3) for food logs. Overall homework com-
pletion mean was .7 (SD = .3).

outcome variables

Change in Weight and Waist Circumference
For all within-subjects analyses, intent to treat
analyses were used. Participants lost an average
of 3.22% (M = 3.0 kg, SD = 3.1) of their initial
body weight between baseline and posttreatment,
and an average of 2.89% (M = 2.8 kg, SD = 4.9
kg) between baseline and follow-up. A closer
examination of weight change during the DBT,
behavioral weight loss, and follow-up periods,
respectively, showed that, on average, participant
weight change was -.3 kilograms (kg), (SD = 2.3)
between baseline and week 10, -2.69 kg
(SD = 2.1) between week 10 and posttreatment,
and 0.23 kg (SD = 3.3) between posttreatment
and follow-up. Mean change in waist circumfer-
ence from baseline to posttreatment was -4.2 cm
(SD = 6.1) and from posttreatment to follow-up
was 0.87 cm (SD = 4.1).
Repeated Measures ANOVA
Repeated measures ANOVA was used to examine
change in BMI, self-reported emotional eating,
emotion regulation, binge eating symptoms and
DBT skills use over the course of the intervention
and follow-up period (Table 2). The ANOVA
examining BMI change included BMI at baseline,
week 10, posttreatment, and follow-up. Results
examining BMI showed a significant effect of time
(Wilks’ Lambda = .35, F[3, 36] = 22.48, p <.001).
BMI did not significantly decrease from baseline
to week 10 of treatment, but BMI decreased from
baseline and week 10 to posttreatment and this
change was maintained at follow-up.

ANOVAs examining self-reported emotional
eating, emotion regulation, binge eating symp-
toms, and DBT skills included baseline, posttreat-
ment, and follow-up time points. Significant
change over time was observed for self-reported
emotional eating in response to depression (Wilks’
Lambda = .33, F[2, 37] = 37.13, p < .001), anxi-
ety/anger (Wilks’ Lambda = .51, F[2, 37] = 17.78,
p < .001), and boredom (Wilks’ Lambda = .35, F
[2, 37] = 34.10, p < .001), with each type of self-
reported emotional eating decreasing from base-
line to posttreatment and follow-up. ANOVA
results examining binge eating symptoms (Wilks’
Lambda = .39, F[2, 37] = 29.59, p < .001), DBT
skills use (Wilks’ Lambda = .37, F[2, 37] = 31.29,
p < .001), and emotion regulation difficulties
(Wilks’ Lambda = .69, F[2, 37] = 8.32, p = .001)
were significant. Over the course of the interven-
tion, DBT skills, binge eating symptoms, and emo-
tion regulation difficulties improved, and
improvement was maintained at follow-up. The
ANOVA examining change in self-reported eating
in response to positive emotions was not signifi-
cant (Wilks’ Lambda = .95, F[2, 37] = .92,
p = .407).



FIGURE 1 Participant Enrollment in the FREE trial.
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Mediation Analysis
To explore potential mediators of the effect of the
Live FREE intervention on outcome variables,
mediation analysis for repeated measures designs
was conducted using the MEMORE for SPSS
Macros (Montoya & Hayes, 2017). Results
showed that change in self-reported emotional
eating in response to depression (b = 0.20,
BootSE = 0.32, 95% CI [�0.35 to 0.91]), anxi-
ety/anger (b = 0.14, BootSE = 0.17, 95% CI
[�0.18 to 0.48]), and boredom (b = �0.03,
BootSE = 0.22, 95% CI [�0.49 to 0.38]) did not
mediate the effect of the intervention on BMI
change from baseline to posttreatment. Mediation
analysis was also conducted to explore whether
change in emotion regulation (DERS) mediated
the effect of the intervention on the change in each
type of self-reported emotional eating (e.g., depres-
sion, boredom, anxiety/anger) from baseline to
posttreatment. As presented in Figure 2, results
showed that emotion regulation (DERS) mediated
the effect of intervention on change in self-
reported emotional eating in response to depres-
sion (EES-D) (b = 0.15, BootSE = 0.08, 95% CI
[0.02 to 0.34]). Emotion regulation did not
mediate the effect of the intervention on change
in self-reported emotional eating in response to
anxiety/anger (b = 0.05, BootSE = 0.09, 95% CI
[�0.11 to 0.24]) or boredom (b = �0.04,
BootSE = 0.09, 95% CI [�0.19 to 0.15]).

Discussion
The current study was a pilot investigation of Live
FREE (FReedom from Emotional Eating) using a
small sample of adults (n = 39) in a single-group
design. Data were collected at baseline, posttreat-
ment, and 6-months posttreatment. Live FREE
was designed to target emotional eating and
weight loss among adults with BMI (�25) who
reported elevated emotional eating. The interven-
tion used a sequential approach in which sessions
1–9 focused exclusively on the teaching of DBT
skills and sessions 10–16 continued to reinforce
these skills while introducing standard behavioral
weight loss techniques. Results supported treat-
ment feasibility and acceptability as evidenced by
adequate rates of treatment utilization and high
levels of treatment engagement and satisfaction.
Furthermore, initial efficacy was demonstrated as
measured by improvement in BMI, self-reported
emotional eating (depression, anxiety/anger, and
boredom), emotion regulation, and DBT skills
use over the course of the program.

In our initial investigation of Live FREE
(Braden & O’Brien, 2020), we aimed to refine
the treatment protocol in a sample of 10 adults
with overweight/obesity and self-reported emo-
tional eating. At the conclusion of that study, sev-
eral changes were made to the intervention
protocol, and the revised protocol was tested in
the current study. Consistent with phase IIa of
the ORBIT model of behavioral intervention
development, the next step was to utilize an effi-
cient, within-subject design to test a finalized inter-
vention protocol (Czajkowski et al., 2015).

Results of the present pilot study showed ade-
quate rates of treatment utilization in a small,
Midwestern community. Recruitment strategies



FIGURE 2 Within-participant serial mediation model where changes in emotion dysregulation (DERS) mediated the association between
FREE and changes in eating in response to depression (EES-D). FREE: Freedom from emotional eating intervention, DERS: Difficulties in
Emotion Regulation Scale, EES-D: Emotional Eating Scale-Depression. Total effect of FREE on change in EES-D is c, direct effect is c’.
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were successful over five waves of treatment, and
sessions were administered to 5–10 adults per
group. Furthermore, almost half of those individu-
als (45%) initially screened for study eligibility
later enrolled in Live FREE. Examination of treat-
ment dose also yielded encouraging results. Similar
to our initial investigation in which 9 out of 10 of
our enrolled participants completed treatment
(Braden & O’Brien, 2020), the rate of treatment
completion was 89.7% in the present study. Also
consistent with our initial study, on average, par-
ticipants attended the vast majority of sessions
(M = 14.3, SD = 4.0). Homework completion was
not measured in our initial investigation. How-
ever, in the present study, participants tended to
at least partially complete homework assigned
during the intervention, including weekly diary
cards, behavior chains, and food logs.

In addition to evidence showing strong treat-
ment utilization and retention, treatment accept-
ability ratings were consistently high. Treatment
acceptability ratings are limited because they were
absent from the assessment protocol during waves
one and two of the intervention. After the study
commenced, study researchers recognized the use-
fulness of measuring acceptability via participant
ratings, and they were then inserted into the assess-
ment protocol. Nonetheless, in the limited sample,
86% of participants stated that they “loved” the
FREE program. Participants also generally agreed
that the program helped them decrease emotional
eating and that both DBT and behavioral weight
loss techniques were helpful. Ninety-one percent
of participants indicated that they would recom-
mend the program to others.
The secondary aim of the present study was to
examine preliminary efficacy. Results showed
improvement in BMI over the course of the inter-
vention, which was maintained at the 6-month
follow-up. Participants lost an average of 3.0 kg,
but the vast majority of weight loss (2.69 kg)
occurred during the latter part of the intervention,
when weight loss was directly targeted with behav-
ioral weight loss techniques. Two previous pilot
studies (Dastan et al., 2019; Roosen et al., 2012)
also examined the use of DBT skills for adults with
overweight/obesity and reported BMI change,
although weight loss was not identified as an inter-
vention goal. Despite this, Dastan et al. (2019)
found that compared to the control group (no
intervention), the DBT intervention resulted in
greater reduction in BMI at posttreatment. How-
ever, follow-up data were not collected. Results
from the current study are also consistent with
Roosen and colleagues (2012), who found a signif-
icant decrease in BMI over the course of the DBT
skills intervention that was maintained at follow-
up. However, unlike Roosen and colleagues
(2012), who found a small effect on BMI, results
in the current study showed a large effect for
BMI change. Although results are preliminary in
nature, it is possible that the addition of interven-
tion sessions focused directly on conventional
weight loss techniques (i.e., calorie reduction and
increased physical activity) may yield a greater
effect on BMI change than DBT skills alone.

Preliminary efficacy of Live FREE is also
supported by positive changes in self-reported
emotional eating (depression, anxiety/anger, bore-
dom), binge eating symptoms, emotion regulation,
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and DBT skills use. Results were in line with pre-
vious pilot studies that have examined the use of
DBT skills with adults who have overweight/obe-
sity and simultaneously shown improvement in
self-reported emotional eating (Beaulac et al.,
2019; Cancian et al., 2019; Dastan et al., 2019;
Roosen et al., 2012). The current findings specific
to binge eating are also comparable to Cancian
et al. (2019), who observed a large effect on binge
eating in their sample of adults with obesity. Binge
eating symptoms were not measured in the other
studies (Beaulac et al., 2019; Dastan et al., 2019;
Roosen et al., 2012). In addition, like the present
study, two of these studies measured and observed
significant improvement in emotion regulation dif-
ficulties (Beaulac et al., 2019; Cancian et al.,
2019). In the current study, emotion regulation
also mediated the change in self-reported emo-
tional eating in response to depression from base-
line to posttreatment, suggesting that it may be a
mechanism underlying emotional eating behavior
in response to depressed mood. However, the
small sample size and exploratory approach limits
the interpretation of this analysis so these results
should be taken with extreme caution. Further-
more, in contrast to these previously published
pilot studies, the present study was the first to mea-
sure and document improvement in DBT skills use,
providing some support that the implementation
of specific DBT techniques increases over the
course of DBT skills treatment for adults who
report engaging in emotional eating. Moreover,
only one of these studies examined specific types
of emotional eating (Dastan et al., 2019) and none
examined possible changes in eating in response to
boredom or positive emotions.

Examination of specific emotions that trigger
emotional eating can be useful given that particu-
lar emotions differentially affect eating (Macht,
2008) and are uniquely related to psychological
variables (Braden et al., 2018). Similar to Dastan
et al. (2019), results of the present study showed
effects for self-reported eating in response to anx-
iety and anger. However, unlike the current study,
Dastan et al. (2019) found that their DBT-based
intervention did not result in greater improvement
in self-reported emotional eating in response to
depression, compared to the control group.
Methodological differences may account for dif-
fering findings given that Dastan et al.’s study
was conducted in Iran, utilized a control group,
and recruited adults with binge eating disorder.
Despite this, future investigations of DBT-based
interventions for adults with elevated BMI may
seek to examine whether interventions differen-
tially influence certain emotions that trigger
eating. Additionally, given the sequential design,
measuring self-reported emotional eating after
the DBT portion of the intervention would have
been informative. Furthermore, self-reported eat-
ing in response to positive emotions did not
decrease in the current study. Positive emotional
eating appears to be less closely related to negative
psychological correlates (e.g., disordered eating
symptoms, emotion regulation) than negative
emotional eating (Braden et al., 2018), particularly
among adults who engage in overeating and binge
eating (Sultson et al., 2017). Thus, Live FREE,
which was designed to target emotion regulation,
may not have adequately targeted eating in
response to positive emotions. It is also possible
that adults with overweight/obesity who report
engaging in emotional eating are not bothered by
or motivated to change positive emotional eating
behavior.

limitations

Despite promising results, the current study is not
without limitations. Of particular importance,
Live FREE included only seven sessions dedicated
to behavioral weight loss, which is much less than
a full dose of standard behavioral weight loss
treatment. Standard behavioral weight loss pro-
grams include 14 or more sessions over the course
of 6 months, with treatment sessions often extend-
ing to at least a year (Wadden et al., 2020). Fur-
thermore, in the current study, participants lost
2.89% of body weight, on average, which is below
the commonly used clinically significant threshold
of at least 5% (Jensen et al., 2014). Weight loss
was also less than the 8% that is typically observed
in standard behavioral weight loss programs
(Jensen et al., 2014). Consequently, given that a
full dose of behavioral weight loss was not admin-
istered, the current study is not able to shed light
on the possible additive benefit that emotion
regulation skills may have to the gold-standard
behavioral weight loss treatment. It is possible that
administering a standard dose of behavioral
weight loss, following the DBT portion of the
intervention, may have been associated with
greater weight loss.

The present study is also limited by the use of
self-report questionnaires for the assessment of
emotional eating. Major concerns exist about the
validity of self-report questionnaires given that
they do not consistently predict laboratory-based
measurement of emotional eating (Bongers &
Jansen, 2016; Braden, Emley, et al., 2020; Evers
et al., 2018). For example, Adriaanse et al.
(2011) have suggested that self-report measures
of emotional eating may reflect eating concern,
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as opposed to actual emotional eating. Conse-
quently, Live FREE may not actually be associated
with true emotional eating improvement. Given
the limitations of self-report measurement of emo-
tional eating, future studies may consider using
interview-based, behavioral, and or naturalistic
measures of emotional eating. Furthermore, select
demographic data were missing for four partici-
pants, three of whom did not complete treatment
which prevented the examination of possible rela-
tionships between demographic factors (e.g.,
socioeconomic status, age, race) and treatment
attrition. Relatedly, the present study did not per-
mit the examination of possible differences
between participants who completed and dropped
out of treatment due to missing data and a small
sample size. Moreover, it is important to note that
the study is limited by the inclusion of a nondi-
verse sample of adults. Future research should
examine the feasibility and efficacy of Live FREE
with a more heterogenous sample of adults with
overweight/obesity.

conclusion

In summary, the current study adds to the body of
literature examining third-wave cognitive behav-
ioral interventions for weight management.
Third-wave approaches have demonstrated superi-
ority over standard behavioral weight loss inter-
ventions (Lawlor et al., 2020). However, in this
recently published review, limited conclusions
were drawn regarding the efficacy of DBT given
the scarce number of clinical trials using DBT that
exist. The present study is limited by a small, non-
diverse sample, a single-group design, and a sub-
therapeutic dose of behavioral weight loss.
Nevertheless, promising feasibility, acceptability,
and efficacy suggest that an important next step
is to modify Live FREE to add a full 6 months of
standard behavioral weight loss and further test
its possible efficacy.
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