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Abstract Emotional eating is the tendency to overeat in response to negative emotions and has shown to be associated
with weight outcomes, both in respect to weight gain over time
and difficulties with weight loss and weight loss maintenance. It
is thus important to develop treatments to improve weight loss
outcomes in emotional eaters. The purpose of this review is to
explore adults’ relationship between emotional eating and
weight by: (1) describing self-report measures used to assess
emotional eating such as the Dutch Eating Behavior
Questionnaire (DEBQ), the Three Factor Eating Questionnaire
(TFEQ), and the Emotional Eating Scale (EES), (2) exploring
the relationship between emotional eating and weight outcomes,
namely examining weight gain in longitudinal studies and difficulties with weight loss and weight loss maintenance in intervention studies, and (3) reviewing current interventions that target emotional eating, using techniques such as mindfulness,
Acceptance and Commitment Therapy (ACT), Cognitive
Behavior Therapy (CBT), and Dialectical Behavior Therapy
(DBT). A better understanding of adults’ emotional eating and
its impact on weight is important to develop interventions that
effectively target weight loss struggles unique to emotional
eaters and improve weight outcomes for this population.
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Introduction
Emotional eating is defined as the Btendency to overeat in
response to negative emotions, such as anxiety or irritability^
(van Strien et al. 2007, p. 106). It is a highly prevalent concern
for those who struggle with their weight; it is suggested that
60% or more of individuals who are overweight or obese are
also emotional eaters (Ganley 1989). Emotional eaters are
particularly likely to consume foods high in fat, sugar, and
calories in response to negative emotions (Elfhag and
Rossner 2005). These eating habits in combination with increased body weight place emotional eaters at higher risk for
developing diabetes and heart disease (e.g., Melanson 2007;
Wang et al. 2010). This population also struggles with weight
loss; emotional eaters are half as likely as non-emotional
eaters to achieve the 10% weight loss goal of standard behavioral weight loss treatment (López-Guimerà et al. 2014).
Emotional eating is important to study because of its negative
effects on weight and overall health. Thus far very few interventions have incorporated the treatment of emotional eating
into weight loss interventions.
The purpose of this paper is to review the relationship between emotional eating and body weight in adults and to explore the current treatment options used to address these concerns. To our knowledge, no such review exists. Other reviews
have outlined theoretical perspectives on emotional eating
(e.g., Canetti et al. 2002), have examined the prevalence of
emotional eating in a variety of samples (e.g., Gibson 2012),
and have reviewed studies using a certain treatment approach,
namely mindfulness interventions, for emotional eating (e.g.,
Katterman et al. 2014; O’Reilly et al. 2014). However, none of
these reviews have attempted to explicate the relationship between emotional eating and weight, nor have they thoroughly
evaluated treatment options for overweight or obese emotional eaters. This review seeks to fill these gaps in the existing
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literature to help establish better treatment protocols for emotional eating.
Currently, research in this area is still burgeoning and there
is significant heterogeneity in the measures and methodologies used to study the effects of emotional eating on weight
and treatment efficacy. For these reasons, we did not conduct a
systematic review or meta-analysis; this review is instead a
comprehensive narrative that describes the key findings that
together help to elucidate the relationship between emotional
eating and weight in adults in order to obtain possible solutions for effective treatments of emotional eating.
Studies included in this review are those that have examined the relationship between emotional eating and
weight in a variety of contexts, including longitudinal
studies in naturalistic settings (examining normal weight,
overweight, and obese individuals) and behavioral weight
loss interventions (examining overweight and obese individuals). In reviewing the literature we searched the
PsycINFO database using the key words Bemotional
eating^, Bemotional eaters^, Bweight^, Bweight gain^,
Bweight loss^, Bweight loss intervention^, Bweight
maintenance^, BBMI^, and Blongitudinal.^ We also thoroughly examined the references cited in the studies found
through the database to ensure we completed an exhaustive search of the literature. We included studies that: (1)
used a self-report measure to quantitatively assess emotional eating, (2) included weight as a primary outcome
variable, and (3) examined emotional eating in overweight
and/or obese individuals. Studies were excluded from this
review if they did not adhere to all three criteria listed
above. Thus the studies described in this review highlight
this relationship between emotional eating and weight.
Gaining a better understanding of emotional eating has
implications for the treatment of overweight and obesity,
as it will allow for the refinement of behavioral weight
loss programs to target emotional eating.
Studies in laboratory settings have explored the relationship between emotions and eating behavior by inducing negative moods and measuring subsequent food consumption
(e.g., van Strien et al. 2013; Werthmann et al. 2014). These
studies have been done in normal weight university student
populations (e.g., van Strien et al. 2013; Wallis and
Hetherington 2009; Werthmann et al. 2014). Of the mood
induction laboratory studies that have been conducted with
overweight and obese individuals, they have focused on binge
eating, rather than emotional eating (e.g., Chua et al. 2004;
Laessle and Schulz 2009). A recent meta-analysis found that
the induction of a negative food state increases food consumption in binge eaters (Cardi et al. 2015). However, the results of
these studies on binge eating are not directly applicable to
emotional eating in the context of behavioral weight loss interventions targeted towards overweight and obese populations such as those we will be reviewing. Laboratory studies

are also not included in this review because they examine
emotional eating at a single time point, making it difficult to
determine the long term relationship between emotional eating, food consumption, and weight. This review will instead
focus on studies in natural settings to examine the relationship
between emotional eating and weight in overweight and obese
individuals, namely examining weight gain and difficulties
with weight loss over time.
Conceptualizations for eating in response to positive emotions will not be reviewed because there is evidence that it is a
different construct than eating in response to negative emotions. For example, eating in response to positive emotions
has shown to be negatively correlated with eating in response
to negative emotions (e.g., Nolan et al. 2010; van Strien et al.
2016). There is also currently no conclusive evidence that
eating in response to positive emotions is associated with being overweight or obese (e.g., van Strien et al. 2016; van
Strien et al. 2013), whereas eating in response to negative
emotions is negatively associated with weight outcomes
(e.g., Delahanty et al. 2013; Koenders and van Strien 2011;
Teixeira et al. 2010). Additionally, it has been observed that
eating in response to positive emotions is associated with partaking in social situations (Patel and Schlundt 2001). Because
food is often consumed socially in positive emotional contexts
such as celebrations, it is difficult to determine whether emotional eating truly occurs in response to internal positive emotions or if increased consumption is more attributable to the
external social context. This review therefore focuses on eating in response to negative emotions and the impact it has on
weight outcomes.
This review is structured along three aims. First, we will
describe the various ways in which emotional eating is
assessed in research concerned with weight outcomes.
Second, we will review the literature to see how emotional
eating is related to weight and to weight loss success in intervention contexts. Using this information, the third aim is to
explore and discuss ideal methods for targeting and treating
emotional eating in weight loss interventions.

Aim 1: Self-Report Measures of Emotional Eating
Several self-report measures exist to assess emotional eating
and the related construct of internal disinhibition, as introduced below. The Dutch Eating Behavior Questionnaire
(DEBQ; van Strien et al. 1986), the Three Factor Eating
Questionnaire (TFEQ; Stunkard and Messick 1985), and the
Emotional Eating Scale (EES) are the three most frequently
used, based on a cited reference search conducted using the
Scopus database. The measures have been cited 1248, 2418,
and 287 times, respectively. Other measures of emotional eating are outlined in Table 1.
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Table 1

Other self-report measures of emotional eating

Name

Authors & year

Number of
times cited

Number Emotions Contributions
of items assessed
(−/+)

-

Blair et al. 1990

94

10

(−)

Canetti’s emotional
eating scale (EE)
Emotional appetite
questionnaire
(EMAQ)

Canetti et al. 2009

55

7

(−)

Geliebter and Aversa
128
2003; Nolan et al. 2010

22

(−/+)

Masheb and Grilo 2006

115

6

(−/+)

33

54

(−/+)

Emotional overeating
questionnaire (EOQ)

The eating and appraisal Ozier et al. 2007
due to emotions and
stress (EADES)
questionnaire

The Dutch Eating Behavior Questionnaire (DEBQ)
The Dutch Eating Behavior Questionnaire (DEBQ; van Strien
et al. 1986) is a 33-item self-report measure that assesses different aspects of eating behavior on three subscales: (1) restrained eating, (2) emotional eating, and (3) external eating.
In completing the DEBQ, participants are asked to rate their
responses on a 5-point ordered rating scale from never (1) to
very often (5). Responses are then summed separately for each
subscale and divided by the total number of items on that
subscale to derive a mean subscale score. Based on van
Strien et al.’s (1986) initial validation study, the mean emotional eating subscale score averaged across normal weight
and obese individuals was 1.92 (SD = 0.68). For obese individuals, this mean was slightly higher, M = 2.11 (SD = 0.73)
than for their normal-weight counterparts, M = 1.89
(SD = 0.67). The DEBQ has been shown to have high internal
consistency and factorial validity (e.g., Barrada et al. 2016;
van Strien 2015; van Strien et al. 1986).
DEBQ emotional eating assesses an individual’s desire to
eat under negative emotional conditions like stress, anxiety,
and depression. The DEBQ thus focuses on eating in response
to negative, but not positive emotions. Examples of items on
the emotional eating subscale include item 18, BDo you have a
desire to eat when you are anxious, worried, or tense?^ and
item 23, BDo you have a desire to eat when you are bored or
restless?^ Van Strien et al. initially derived the emotional eating subscale items from the Eating Patterns Questionnaire
(EPQ; Wollersheim 1970) based on face validity (van Strien
et al. 1986). However, in validating the DEBQ, van Strien
et al. revised and created new emotional eating subscale items
as well as restrained and external eating subscale items to

Limitations

Assesses actual frequency of Assesses only 5 categories
emotional eating episodes
of emotions
Brief and succinct measure Assesses only 7 emotions
of emotional eating
Assesses eating in response Difficult to differentiate
between eating in
to both positive and
response to an emotional
negative emotions and
situation vs. an actual
emotional situations
emotion
Assesses a limited scope of
Assesses frequency and
emotions, 5 negative and
specifies emotional
only 1 positive
Bovereating^ episodes
Long and time-consuming
Assesses both emotional
to complete, requires
eating and one’s appraisal
personal insight to assess
of their ability to cope
one’s coping abilities
with emotions and stress

ensure good dimensional validity for each of the three subscales (van Strien et al. 1986).
A cut-off score of 3.25 on the DEBQ emotional eating
subscale is often used to classify emotional eaters in research
contexts. The cut-off score is based on normative data from a
Dutch sample (van Strien et al. 2012a). The score represents
scores in the 80th percentile for this Dutch sample (van Strien
et al. 2012a). Scores above the 80th percentile have also been
used as the cut-off for categorizing emotional eaters in other
studies (e.g., Bohon et al. 2009). In Aim 2, we review studies
that examine emotional eating in overweight and/or obese
individuals with weight as a primary outcome variable.
Applying this criterion, all remaining studies examined emotional eating on a continuum rather than using a specific cutoff (e.g., Dohle et al. 2014; Koenders and van Strien 2011;
Sung et al. 2009; van Strien et al. 2012b).
The Three Factor Eating Questionnaire (TFEQ)
Emotional eating can also be conceptualized as a form of
disinhibition, where individuals feel compelled to eat in response to emotional cues and lack control over inhibiting this
(Stunkard and Messick 1985). This disinhibition concept has
been operationalized by Stunkard and Messick (1985) in their
Three-Factor Eating Questionnaire (TFEQ). The authors later
referred to the TFEQ as the BEating Inventory^ (EI; Stunkard
and Messick 1988) and the publisher Pearson Education distributes it under this name. For consistency, we will refer to it
as the TFEQ as is most commonly done in the literature.
Similar to the DEBQ, the TFEQ is comprised of three subscales: (1) restraint, (2) disinhibition, and (3) hunger. The
TFEQ was developed to expand upon Herman and
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colleagues’ restraint theory and its corresponding Restraint
Scale (1975, 1980). Because the TFEQ was developed with
a focus on restrained eating, the two remaining subscales are
comprised of items that did not load onto the restraint factor.
The disinhibition scale reflects loss of control over eating behaviors in response to either internal or external cues
(Stunkard and Messick 1985).
Since the initial development of the TFEQ, studies have reexamined the factor structure of the measure, specifically in
relation to the disinhibition scale. Many have found that disinhibition is comprised of an emotional component. Notably,
Bond et al. (2001) found that disinhibition could be further
reduced to emotional disinhibition, which was comprised of
three TFEQ items (eating when lonely, blue, or anxious).
Emotional disinhibition was found to have good test-retest
reliability (r = .70).
More recent research administering the TFEQ has utilized
factor analysis to introduce the construct of Binternal
disinhibition^, which is more all encompassing than either
emotional eating or emotional disinhibition (Niemeier et al.
2007). It has broadened the definition of disinhibition to include eating in response to internal cues other than emotions
such as thoughts or cognitions. For example, the internal disinhibition subscale includes TFEQ items such as item 45, BDo
you eat sensibly in front of others and splurge alone?^ and
item 49, BDo you go on eating binges even though you are not
hungry?^ both of which appear to target eating in response to
internal states other than emotions such as impulsivity or hunger. More research is required to determine the differences in
how internal disinhibition or emotional eating/disinhibition
contribute to eating behaviors.
It is important to emphasize that the TFEQ measures the
construct of internal disinhibition and that this is not the
same construct as emotional eating. We are including it in
this review because, as will be seen in Aims 2 and 3, some
researchers have used the TFEQ internal disinhibition measure inadequately as a measure of emotional eating. This
has been done frequently enough that neglecting to review
the TFEQ would exclude potentially useful information and
empirical evidence about the relationship between internal
disinhibition (and its related partner, emotional eating) and
weight outcomes.
The Emotional Eating Scale (EES)
Another measure of emotional eating is the Emotional Eating
Scale (EES; Arnow et al. 1995), which asks participants to
identify the extent to which 25 emotions stimulate a desire
to eat from no desire (1), to an overwhelming urge (5).
Emotions listed include irritation, fury, worry, uneasiness, sadness, helplessness, and others. Item scores are grouped into
three emotional eating subscales: anger/frustration, anxiety,
and depression. Arnow et al. (1995) argued that the DEBQ

considers too narrow a range of negative emotions, excluding
many that may trigger emotional eating. Because of this, the
EES examines 25 negative emotions, almost double the number of items on the DEBQ emotional eating subscale. The EES
was initially validated using a population of obese females
undergoing treatment for binge eating and weight loss. It has
shown good construct, criterion, and discriminant validity in
this population (Arnow et al. 1995). Waller and Osman (1998)
found that the EES also has high internal consistency and
overall good validity in normal weight women who have no
eating disorders.
Aim 1 Conclusions
Several measures exist to assess self-reported emotional eating and the related constructs of emotional and internal disinhibition, three of the most frequently cited being the DEBQ,
TFEQ, and the EES. Emotional eating, as assessed by the
measures described in Aim 1, has shown to have good construct validity. For example, eating in response to negative
emotions as assessed by the Emotional Appetite
Questionnaire (EAQ; see Table 1 for a description of the
measure) has been shown to have good convergent validity
with the DEBQ emotional eating subscale, whereas eating in
response to EAQ positive emotions has been shown to have
divergent validity with DEBQ emotional eating (e.g., Nolan
et al. 2010). This suggests that overeating in response to negative emotions, as defined by van Strien et al. (2007), is a
separate construct from eating in response to positive emotions. The assessment of emotional eating has also been
shown to have convergent validity with disordered eating behaviors such as binge eating (e.g., Arnow et al. 1995; Duarte
and Pinto-Gouveia 2015) while displaying divergent validity
with other constructs such as cognitive restraint and mindfulness (e.g., Arnow et al. 1995; Duarte and Pinto-Gouveia
2015). To our knowledge, convergent validity between emotional eating and internal disinhibition has not been examined.
However, Hyland et al. (1989) compared the factor structures
of the TFEQ and DEBQ and found that the three TFEQ items
assessing eating when anxious, blue, or lonely were highly
correlated with the DEBQ emotional eating subscale. It would
be beneficial to analyze whether or not there is convergent
validity between emotional eating and internal disinhibition
given that they are often used interchangeably in studies
targeting weight loss for those who struggle with eating in
response to negative emotions.

Aim 2: Emotional Eating and Weight
Recently there has been an increased interest in examining the
relationship between emotional eating and weight outcomes
such as weight gain, weight loss, and weight loss
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maintenance. Research in this area can be divided into two
categories: (1) longitudinal studies in which the DEBQ was
administered to look at changes in weight, specifically weight
gain over time, and (2) weight loss intervention studies in
which mainly the TFEQ was administered to examine the
effect of internal disinhibition on weight loss and weight loss
maintenance.
Longitudinal Studies
Emotional Eating and Weight Gain Several longitudinal
studies have assessed associations between DEBQ emotional
eating, BMI, and weight gain. Koenders and van Strien (2011)
studied a large sample of employees over two years.
Approximately half of the sample gained weight while the
other half either lost or maintained weight. Higher levels of
emotional eating predicted greater weight gain (B = 0.18,
SE = 0.06). Other lifestyle factors including smoking, dietary
habits, or alcohol consumption were not significantly associated with weight gain, suggesting that emotional eating may
have an independent effect on weight gain.
Van Strien et al. (2012b) conducted a prospective 2-year
follow-up study of individuals identified as being highly susceptible to weight gain based on their overeating. They found
that emotional eating was positively correlated with both
change in BMI over two years (r = .11) and overeating
(r = .29). Emotional eating was also found to moderate the
relationship between overeating and weight gain over time
(B = 0.48, SE = 0.17) such that overeating combined with
emotional eating was related to weight gain.
Dohle et al. (2014) studied a Swiss sample of participants
enrolled in an eating and activity behavior survey and found
that emotional eating was linked to heightened BMI over one
year (β = .28). They also found that increased levels of physical activity helped to reduce the negative impact of emotional
eating on BMI, such that higher levels of emotional eating and
physical activity were associated with lower BMI than higher
levels of emotional eating and lower physical activity
(β = −.07). Higher emotional eating and physical activity
was also associated with more fruit and vegetable consumption than higher emotional eating and lower physical activity
(β = .06). Higher levels of emotional eating were linked to
increased consumption of high fat, high sugar foods (β = .06)
but there were no differences between high active and low
active individuals in their consumption of these foods. This
suggests that highly active emotional eaters may still consume
Bunhealthy^ foods when emotional but this may be offset by
physical activity and heightened consumption of Bhealthier^
foods such as fruits and vegetables.
Longitudinal studies that used the DEBQ to examine eating
behaviors have consistently found that emotional eating contributes to weight outcomes more so than external eating. van
Strien et al. (2009) found that both restraint and emotional

eating moderated the relationship between overconsumption
of food and being overweight. The presence of emotional but
not external eating increased the likelihood that overeating led
to being overweight (B = 0.08, SE = 0.03). Similarly, the
Healthy Twin Study in Korea found that over time emotional
eating but not external eating was positively associated with
both weight gain (B = 0.83, SE = 0.28) and current BMI
(B = 0.35, SE = 0.10) (Sung et al. 2009). These results suggest
that internal cues such as anxiety or stress may be more detrimental in eliciting the desire to eat than external cues, such as
exposure to highly palatable food in one’s environment, thus
increasing food consumption and leading to weight gain.
Intervention Studies
Internal Disinhibition and Weight Loss Internal disinhibition as measured by the TFEQ has also been examined in the
context of weight loss interventions. Niemeier et al. (2007)
conducted a yearlong behavioral weight loss trial and found
that higher baseline internal disinhibition significantly predicted less weight loss at 6 months (B = 0.59, SE = 0.27). External
disinhibition was not related to weight loss. These findings
suggest that internal disinhibition is an important factor to
address in short-term weight loss.
Similarly, Butryn et al. (2009) found that internal disinhibition was related to weight loss outcomes in their intervention; reductions during the first three months were associated
with greater weight loss from months 4 through 12 (r = .36).
External disinhibition was not associated with weight outcomes (r = .04, ns).
More recently Braden et al. (2016) administered the TFEQ
and examined the effect of emotional eating as assessed by the
three items that measure eating when anxious, sad or blue, and
lonely on weight loss. Decreased emotional eating was associated with increased weight loss success (7% decrease in
initial body weight or higher) at both 6 months (B = 0.30)
and 12 months (B = 0.53) post-intervention.
Emotional Eating and Weight Loss Teixeira et al. (2010)
administered the DEBQ in the context of a weight loss intervention. Weight loss was assessed upon completion of the
intervention at 12 months and weight maintenance was measured at the 24-month follow-up. Lower DEBQ emotional
eating was associated with increased weight loss at 12 months
(r = .35), but not 24 months (r = .08). At 24 months, higher
exercise self-efficacy and exercise motivation were more predictive of successful weight loss than emotional eating.
Researchers have also used other measures than the DEBQ
and TFEQ to assess the impact of emotional eating on weight
in intervention settings. These studies have found that higher
levels of emotional eating are predictive of less weight loss.
For example, Canetti et al. (2009) examined psychosocial predictors of weight loss following bariatric surgery and a weight
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loss program and found that higher levels of emotional eating
(as assessed by the 7-item measure developed by Canetti
called BEmotional Eating^ or BEE^ described in Table 1) were
negatively correlated with weight loss (r = −.42 for surgery
group and r = −.46 for weight loss program group).
Emotional eating has also been found to be associated with
less weight loss in the Diabetes Prevention Program (DPP), a
large-scale, manualized behavioral weight loss intervention
(Delahanty et al. 2013). Participants who reported less frequent baseline emotional eating (measured by the Blair et al.
questionnaire in Table 1) were more likely to achieve 7%
weight loss at six months than those who reported more frequent emotional eating (odds ratio = 0.88). However, similar
to the findings of Teixeira et al. (2010), baseline emotional
eating was not predictive of weight loss upon completion of
the intervention. The DPP encourages a low-fat diet and addresses barriers to achieving this diet, which may have helped
mitigate the effect of emotional eating on consuming high fat,
high calorie foods.

to mitigate this relationship and help promote weight loss and
weight maintenance.

Aim 3: Interventions to Target Emotional Eating
and Weight Loss
Traditional forms of intervention, such as behavioral weight
loss programs, have shown little efficacy in reducing emotional eating and internal disinhibition (e.g., Butryn et al. 2009;
Delahanty et al. 2013; Niemeier et al. 2007). This is likely
because they do not address weight loss challenges specific
to emotional eaters, namely using food for emotion regulation.
Several approaches have been proposed to address emotional
eating and thus encourage weight loss. These include: mindfulness, Acceptance and Commitment Therapy (ACT),
Cognitive Behavior Therapy (CBT), and Dialectical
Behavior Therapy (DBT).
Mindfulness Interventions for Emotional Eating

Aim 2 Conclusions
Emotional eating and internal disinhibition have been found to
negatively impact weight outcomes in longitudinal and intervention contexts. Not only are they associated with weight
gain over time (e.g., Koenders and van Strien 2011; Sung
et al. 2009; van Strien et al. 2012b), they are also associated
with less weight loss (e.g., Butryn et al. 2009; Canetti et al.
2009; Delahanty et al. 2013; Niemeier et al. 2007; Teixeira
et al. 2010). Despite impacting initial weight loss, emotional
eating appears to be less related to weight loss maintenance.
Other factors such as exercise more strongly predict weight
maintenance (e.g., Delahanty et al. 2013; Teixeira et al. 2010).
This finding has implications for developing interventions to
target emotional eating: To maximize long term weight
change, it may be useful to test if targeting emotional eating
helps with initial weight loss while encouraging exercising
later on might promote weight maintenance.
There is great heterogeneity in the effect sizes and regression coefficients in studies examining the relationship between emotional eating and weight. This is an indication that
this research is still in the incipient stages and consistent methodology has not yet been established. It is worth noting that
studies that have administered the DEBQ and TFEQ use and
report results for all of the subscales on these measures. This
reduces potential publication bias because it helps ensuring
that emotional eating and internal disinhibition results are reported even if they are not significant. However, it does not
eliminate the possibility of publication bias altogether. It could
be that only the studies that find significant or mostly significant effects for these subscales are published. Overall the
connections between emotions, eating, and weight warrant
further investigation to establish adequate treatment protocols

Mindfulness is a technique that has been employed to target
weight loss for emotional eaters and is defined as the act of
paying attention to the present moment purposefully and nonjudgmentally (Bishop et al. 2004). This includes attending to
internal experiences such as emotions. Learning to nonjudgmentally focus one’s awareness on emotions may help emotional eaters to come to tolerate and accept their internal experiences, rather than feeling compelled to act on them by
eating.
One of the most prevalent mindfulness-based eating interventions is the Mindfulness-Based Eating Awareness Training
(MB-EAT) originally developed by Kristeller and Hallett to
treat binge eating (Kristeller and Hallett 1999). MB-EAT is a
group intervention that involves cultivating mindfulness,
mindful eating, emotional balance, and self-acceptance
(Kristeller and Wolever 2011). When delivered as an RCT
MB-EAT was found to improve binge eating and other outcomes, such as weight loss, depression, and TFEQ disinhibition (Kristeller et al. 2014). Although emotional eating was
not examined, many of the sessions in the MB-EAT program
are relevant to emotional eaters (e.g., recognizing what triggers binge eating, learning hunger, taste satiety, and fullness
cues, etc.). Future research could apply this program to emotional eaters.
A 2014 literature review by O’Reilly et al. found
mindfulness-based interventions to be effective in reducing
eating behaviors associated with obesity such as binge eating,
external eating, and emotional eating. Of the studies reviewed,
63% were found to reduce emotional eating. The average
weight loss in studies that reported this outcome was 4.5 kg.
The effect sizes for changes in weight were small (Cohen’s
d = 0.12 to 0.26). Similarly, Katterman et al. (2014) did a
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systematic review of the literature on mindfulness meditation
to treat binge eating, emotional eating, and weight loss. They
found that although mindfulness produced reductions in emotional eating and binge eating, it did not consistently lead to
weight loss post-intervention (Cohen’s d = −0.17 to 0.04).
Weight loss was greatest in interventions that focused on
weight as a primary outcome; namely those that combined
mindfulness with behavioral weight loss components like nutrition and exercise education, goal setting, and problem solving (Cohen’s d = −3.29). This finding suggests that although
mindfulness may help to reduce emotional eating, pairing it
with a behavioral weight loss program may improve weight
loss more.
Treating Emotional Eating with ACT
ACT has recently been proposed to reduce emotional eating,
subsequently promoting weight loss and weight maintenance.
ACT encourages tolerance of internal cues such as emotions
and external cues such as food. Forman and Butryn (2014)
proposed a theoretical basis for applying ACT strategies to
help address weight loss challenges for emotional eaters.
They argue that there are three psychological skills necessary
for successful weight control: values clarification, mindfulness, and distress tolerance. It should be noted that mindfulness is a component of ACT. However, it is not the exclusive
component, and this differentiates ACT interventions from the
mindfulness interventions described above.
ACT and Weight Loss Interventions for Emotional Eaters
ACT has been integrated into several weight loss programs in
recent years. The BMind Your Health^ Project was a recent
RCT comparing ACT to standard behavioral treatment (SBT)
that examined weight loss in 128 overweight and obese individuals (Forman et al. 2013). The acceptance strategies used
in the ACT group targeted commitment to weight loss and
values, distress tolerance, and mindless eating. Post hoc analyses found that emotional eaters in the ACT group (n = 41)
lost over 4% more weight than emotional eaters in the SBT
group (n = 26), both at the post-treatment (12.68% vs. 8.21%)
and 6-month follow-up (10.51% vs. 6%) time points.
Emotional eaters benefited more from ACT than nonemotional eaters. One limitation of this intervention is that
timing of the follow-up (6 months) does not inform about
weight loss maintenance in the long term. The 40-week program was also unusually long compared to other behavioral
weight loss programs, so it may not be feasible to achieve such
significant weight losses outside of a structured research setting, in fewer sessions.
ACT interventions have also been shown to reduce internal
disinhibition as measured by the TFEQ (e.g., Lillis et al. 2015;
Niemeier et al. 2012). Emotional eating has not been

examined in these interventions. It is therefore unclear whether reductions in weight are related to acceptance strategies that
target emotional eating specifically or internal disinhibition
more broadly. In order to determine this, it is important to
administer a measure that exclusively examines emotional
eating, and currently only a few studies have done so, using
the EES to assess emotional eating (e.g., Forman et al. 2013;
Hill et al. 2015).
CBT and DBT for Emotional Eating
Most of the research investigating the use of CBT and DBT to
address eating behaviors has been with eating disorders, such
as BED, anorexia nervosa, and bulimia nervosa (e.g., Lenz
et al. 2014; Safer et al. 2010; Turner et al. 2016). More recently,
both CBT and DBT have been proposed to target and reduce
emotional eating (e.g., Glisenti and Strodl 2012). According to
CBT, emotional eating and other problematic eating behaviors
are maintained through maladaptive behavioral factors and
maladaptive cognitions (Cooper et al. 2003). Both behaviors
and cognitions must be targeted to alter the emotions that lead
to eating. DBT, which was originally developed to treat borderline personality disorder (Linehan 1993a, 1993b), is also
applicable to emotional eating because of the emphasis it
places on affect regulation. Emotional eaters use food as a
way to regulate negative emotions that they experience. DBT
may work to mitigate this by encouraging alternative emotion
regulation skills that do not involve eating.
Glisenti and Strodl (2012) performed case studies comparing CBT and DBT for treating obese emotional eaters. Two of
the cases received 22 sessions of CBT while the other two
received 22 sessions of DBT. The CBT intervention involved
elements such as addressing barriers to weight loss, addressing
goals, and providing information on healthy eating and increasing physical activity. The DBT intervention included emotion
regulation and distress tolerance skills to help acknowledge and
manage negative emotions that lead to eating. While the emotional eaters who received CBT lost less than 1% of their initial
body weight and displayed no reductions in emotional eating at
8-weeks, the emotional eaters who received DBT did display
significant improvements in both areas, losing between 7 and
10% of their initial body weight. These results suggest that
DBT may be more effective than CBT in reducing emotional
eating and improving weight loss for emotional eaters, likely
because it actively focuses on emotion regulation. However,
RCTs are required to test this possibility.
Roosen et al. (2012) also conducted a pilot study adapting
group DBT for emotional eaters. They recruited 35 obese male
and female emotional eaters and had them participate in 20
group sessions designed to target their emotional eating and
promote weight loss. Sessions focused on teaching emotion
regulation skills through mindfulness, emotion regulation (decreasing susceptibility to negative emotions and increasing
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positive emotions), and distress tolerance, similar to the mindfulness and ACT interventions described above. Upon completion of the intervention and at the 6-month follow-up, significant reductions were found in both emotional eating scores and
weight. However, the effect sizes were small. Participants lost
an average 1.7% initial body weight post-treatment and 2.4% at
6 months, suggesting that DBT may assist more with weight
maintenance. Another strength is that the intervention had a
very low attrition rate; only 1/35 participants dropped out.
Aim 3 Conclusions
Overall, several approaches have shown promising results in
reducing emotional eating and facilitating weight loss, including mindfulness, ACT, CBT, and DBT interventions. More
standardized RCTs are needed to test the effect of these treatments on weight loss and weight maintenance in emotional
eaters. Moving forward, it would be useful to administer both
the DEBQ or EES and the TFEQ in the context of a weight
loss intervention. This would allow for the comparison of the
predictive validity of emotional eating and internal disinhibition in relation to weight outcomes to see which construct has
a greater effect on weight loss and weight loss maintenance.

Conclusions
Despite emotional eating’s significant, negative association
with weight loss and weight loss maintenance and its popularity
as an anecdotally reported social construct, this is the first review that outlines the relationship between emotional eating
and weight outcomes. The purpose of this review was to: (1)
review common self-report questionnaires of emotional eating,
(2) evaluate its impact on weight in various contexts, and (3)
importantly, examine ways in which this knowledge can be
used to treat emotional eating to improve weight loss outcomes.
As reviewed in Aim 3, there are various perspectives on
how to treat emotional eating. To our knowledge, there is
currently a lack of research comparing various treatment
methods for emotional eating; rather treatments are compared
to standard behavioral weight loss treatments. More research
is needed to determine which methods are most appropriate
for specific individuals and contexts. It may also be beneficial
to combine treatment methods such as CBT and mindfulness
in order to teach both behavior modification and acceptance
strategies to reduce emotional eating (e.g., Corsica et al. 2014;
Goldbacher et al. 2016). Gaining this insight will help to tailor
interventions such that they are best suited to the individual
situations of emotional eaters and maximize their effectiveness in reducing emotional eating and improving weight loss.
As seen in Aims 2 and 3, studies employ a variety of measures to assess emotional eating, from the DEBQ to assess
emotional eating to the TFEQ to assess internal disinhibition.

Future research could draw comparisons between the DEBQ
and TFEQ to determine whether emotional eating or internal
disinhibition is better at predicting weight outcomes. These
distinctions influence treatment strategies, as researchers are
required to choose whether to target emotional eating or internal disinhibition, rather than viewing them as synonymous.
This example reflects a larger concern that emotional eating
is not a well-defined construct. Although van Strien et al.’s
(2007) definition is frequently used, the definition itself is somewhat open to interpretation. For example, it is contingent on
Bovereating^ in response to negative emotions but this term
itself is not defined. When examining the DEBQ itself, questions only ask how often one experiences the desire to eat in
response to a variety of negative emotions. It does not assess
how much people eat when they experience this desire, so it is
difficult to assess whether or not overeating is experienced. Even
in questionnaires that assess emotional Bovereating^ (e.g.,
Masheb and Grilo 2006), Bovereating^ is not formally defined.
The EOQ asks respondents to endorse how often they have
eaten an Bunusually large amount of food, given the
circumstances^ in response to various emotions in the past
28 days, but what this means in terms of concrete consumption
is open to individual interpretation. The lack of clarity makes it
difficult to pinpoint what constitutes emotional eating and determine the extent to which specific emotional eating behaviors are
problematic for weight outcomes. The ultimate implication of
this ambiguity is that it makes it more difficult to design interventions to target emotional eating and help improve weight loss
outcomes.
A large proportion of the population is overweight or
obese, and a significant subset of these individuals eats in
response to negative emotions. Thus emotional eating cannot
be ignored in the development of weight loss programs. Yet
current standard behavioral treatment fails to target the specific needs of emotional eaters and is thus rendered ineffective
for this population. Implementing mindfulness and ACT techniques are two promising interventions used to teach emotional eaters to cope with negative emotions without eating. They
have shown efficacy in reducing emotional eating as well as
promoting weight loss in preliminary studies. Further research
is necessary, in the form of large-scale RCTs, to develop programs that effectively and efficiently target weight loss for
emotional eaters. Combining this research with broad dissemination of the findings will aid in promoting effective weight
loss for those who struggle with emotional eating.
Compliance with Ethical Standards This research was not funded.
Ethical Approval This article does not contain any studies with human
participants or animals performed by any of the authors.
Conflict of Interest Mallory Frayn declares that she has no conflict of
interest.
Dr. Bärbel Knäuper declares that she has no conflict of interest.

Curr Psychol

References
Arnow, B., Kenardy, J., & Agras, W. S. (1995). The emotional eating
scale: the development of a measure to assess coping with a negative
affect by eating. International Journal of Eating Disorders, 18, 79–
90.
Barrada, J. R., van Strien, T., & Cebolla, A. (2016). Internal structure and
measurement invariance of the Dutch eating behavior questionnaire
(DEBQ) in a (nearly) representative Dutch community sample.
European Eating Disorders Review, Advance online publication.
doi:10.1002/erv.2448.
Bishop, S. R., Lau, M. A., Shapiro, S. L., Carlson, L. E., Anderson, N. D.,
Carmody, J. F., et al. (2004). Mindfulness: a proposed operational
definition. Clinical Psychology: Science and Practice, 11, 230–241.
Blair, A. J., Lewis, V. J., & Booth, D. A. (1990). Does emotional eating
interfere with success in attempts at weight control? Appetite, 15,
151–157.
Bohon, C., Stice, E., & Spoor, S. (2009). Female emotional eaters show
abnormalities in consummatory and anticipatory food reward: a
functional magnetic resonance imaging study. International
Journal of Eating Disorders, 42, 210–221.
Bond, M. J., McDowell, A. J., & Wilkinson, J. Y. (2001). The measurement of dietary restraint, disinhibition and hunger: an examination
of the factor structure of the three factor eating questionnaire
(TFEQ). International Journal of Obesity and Related Metabolic
Disorders, 25, 900–906.
Braden, A., Flatt, S. W., Boutelle, K. N., Strong, D., Sherwood, N. E., &
Rock, C. L. (2016). Emotional eating is associated with weight loss
success among adults enrolled in a weight loss program. Journal of
Behavioral Medicine, 39, 327–332.
Butryn, M. L., Thomas, J. G., & Lowe, M. R. (2009). Reductions in
internal disinhibition during weight loss predict better weight
loss maintenance. Obesity, 17(5), 1101–1103. doi:10.1038
/oby.2008.646.
Canetti, L., Bachar, E., & Berry, E. M. (2002). Food and emotion.
Behavioural Processes, 60, 157–164.
Canetti, L., Berry, E. M., & Elizur, Y. (2009). Psychosocial predictors of
weight loss and psychological adjustment following bariatric surgery and a weight-loss program: the mediating role of emotional
eating. International Journal of Eating Disorders, 42(2), 109–117.
doi:10.1002/eat.20592.
Cardi, V., Leppanen, J., & Treasure, J. (2015). The effects of negative and
positive mood induction on eating behaviour: a meta-analysis of
laboratory studies in the healthy population and eating and weight
disorders. Neuroscience and Biobehavioral Reviews, 57, 299–309.
Chua, J. L., Touyz, S., & Hill, A. J. (2004). Negative mood-induced
overeating in obese binge eaters: an experimental study.
International Journal of Obesity and Related Metabolic Disorders,
28, 606–610.
Cooper, Z., Fairburn, C. G., & Hawker, D. M. (2003). Cognitive behavioral treatment of obesity: A clinician’s guide. New York: Guildford.
Corsica, J., Hood, M. M., Katterman, S., Kleinman, B., & Ivan, I. (2014).
Development of a novel mindfulness and cognitive behavioral intervention for stress-eating: a comparative pilot study. Eating
Behaviors, 15, 694–699.
Delahanty, L. M., Peyrot, M., Shrader, P. J., Williamson, D. A., Meigs, J.
B., Nathan, D. M., & DPP Research Group. (2013). Pretreatment,
psychological, and behavioral predictors of weight outcomes among
lifestyle intervention participants in the diabetes prevention program
(DPP). Diabetes Care, 36(1), 34–40. doi: 10.2337/dc12-0733 .
Dohle, S., Hartmann, C., & Keller, C. (2014). Physical activity as a
moderator of the association between emotional eating and BMI:
Evidence from the Swiss food panel. Psychology & Health, 29,
1062–1080.

Duarte, C., & Pinto-Gouveia, J. (2015). Returning to emotional eating:
the emotional eating scale psychometric properties and associations
with body image flexibility and binge eating. Eating and Weight
Disorders, 20, 497–504.
Elfhag, K., & Rossner, S. (2005). Who succeeds in maintaining weight
loss? A conceptual review of factors associated with weight loss
maintenance and weight regain. Obesity Reviews, 6, 67–85.
Forman, E. M., & Butryn, M. L. (2014). 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., Juarascio, A. S., Bradley, L. E., Lowe, M.
R., Herbert, J. D., & Shaw, J. A. (2013). The mind your health
project: a randomized controlled trial of an innovative behavioral
treatment for obesity. Obesity, 21, 1119–1126.
Ganley, R. (1989). Emotional and eating in obesity: a review of the
literature. International Journal of Eating Disorders, 8, 343–361.
Geliebter, A., & Aversa, A. (2003). Emotional eating in overweight,
normal weight, and underweight individuals. Eating Behaviors,
3, 341–347.
Gibson, E. L. (2012). The psychobiology of comfort eating: implications
for neuropharmacological interventions. Behavioral Pharmacology,
23, 442–460.
Glisenti, K., & Strodl, E. (2012). Cognitive behavior therapy and dialectical behavior therapy for treating obese emotional eaters. Clinical
Case Studies, 11, 71–88.
Goldbacher, E., La Grotte, C., Komaroff, E., Vander Veur, S., & Foster,
G. D. (2016). An initial evaluation of a weight loss intervention for
individuals who engage in emotional eating. Journal of Behavioral
Medicine, 39, 139–150.
Hill, M. L., Masuda, A., Moore, M., & Twohig, M. P. (2015). Acceptance
and commitment therapy for individuals with problematic emotional
eating: a case-series study. Clinical Case Studies, 14, 141–154.
Hyland, M. E., Irvine, S. H., Thacker, C., Dann, P. L., & Dennis, I.
(1989). Psychometric analysis of the Stunkard-Messick Eating
Questionnaire (SMEQ) and comparison with the Dutch Eating
Behavior Questionnaire (DEBQ). Current Psychology, 8, 228–233.
Katterman, S. N., Kleinman, B., 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, 197–204.
Koenders, P. G., & van Strien, T. (2011). Emotional eating, rather than
lifestyle behavior, drives weight gain in a prospective study in 1562
employees. Journal of Occupational and Environmental Medicine,
53(11), 1287–1293.
Kristeller, J. L., & Hallett, C. B. (1999). An exploratory study of a
meditation-based intervention for binge eating disorder. Journal of
Health Psychology, 4(3), 357–363.
Kristeller, J. L., & 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. L., Wolever, R. Q., & Sheets, V. (2014). Mindfulness-based
eating awareness training (MB-EAT) for binge eating: a randomized
clinical trial. Mindfulness, 5, 282–297.
Laessle, R. G., & Schulz, S. S. (2009). Stress-induced laboratory eating
behavior in obese women with binge eating disorder. International
Journal of Eating Disorders, 42, 505–510.
Lenz, A. S., Taylor, R., Fleming, M., & Serman, N. (2014). Effectiveness
of dialectical behavior therapy for treating eating disorders. Journal
of Counseling and Development, 92, 26–35.
Lillis, J., Niemeier, H. M., Ross, K. M., Thomas, J. G., Leahey, T., Unick,
J., Kendra, K. E., & Wing, R. R. (2015). Weight loss intervention for
individuals with high internal disinhibition: design of the acceptance
based behavioral intervention (ABBI) randomized controlled trial.
BMC Psychology, 3, 1–10.
Linehan, M. M. (1993a). Cognitive behavioral therapy of borderline
personality disorder. New York: Guilford.

Curr Psychol
Linehan, M. M. (1993b). Skills training manual for treating borderline
personality disorder. New York: Guilford.
López-Guimerà, G., Dashti, H. S., Smith, C. E., Sánchez-Carracedo, D.,
Ordovas, J. M., & Garaulet, M. (2014). CLOCK 3111 T/C SNP
interacts with emotional eating behavior for weight-loss in a
Mediterranean population. PloS One, 9(6), e99152.
Masheb, R. M., & Grilo, C. M. (2006). Emotional overeating and its
associations with eating disorder psychopathology among overweight patients with binge eating disorder. International Journal
of Eating Disorders, 39, 141–146.
Melanson, K. J. (2007). Dietary factors in reducing risk of cardiovascular
diseases. Nutrition Review, 1, 24–28.
Niemeier, H. M., Phelan, S., Fava, J. L., & Wing, R. R. (2007). Internal
disinhibition predicts weight regain following weight loss and
weight loss maintenance. Obesity, 15(10), 2485–2494.
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, 427–435.
Nolan, L. J., Halperin, L. B., & Geliebter, A. (2010). Emotional Appetite
Questionnaire. Construct validity and relationship with BMI.
Appetite, 54, 314–319.
O’Reilly, G. A., Cook, L., Spruijt-Metz, D., & Black, D. S. (2014).
Mindfulness-based interventions for obesity-related eating behaviours: a literature review. Obesity Reviews, 15, 453–461.
Ozier, A., Kendrick, O., Knol, L., Leeper, J., Perko, M., & Burnham, J.
(2007). The eating and appraisal due to emotions and stress
(EADES) questionnaire: development and validation. Journal of
the American Dietetic Association, 107, 619–628.
Patel, K. A., & Schlundt, D. G. (2001). Impact of moods and social
context on eating behavior. Appetite, 36, 111–118.
Roosen, M. A., Safer, D., Adler, S., Cebolla, A., & van Strien, T. (2012).
Group dialectical behavior therapy adapted for obese emotional
eaters; a pilot study. Nutricion Hospitalaria, 27, 1141–1147.
Safer, D. L., Robinson, A. H., & Jo, B. (2010). Outcome from a randomized controlled trial of group therapy for binge eating disorder: comparing dialectical behavior therapy adapted for binge eating to an
active comparison group therapy. Behavior Therapy, 41, 106–120.
van Strien, T. (2015). Nederlandse vragenlijst voor eetgedrag (NVE).
Handleiding. [Dutch Eating Behaviour Questionnaire]. Manual.
80p. Amsterdam: Hogrefe.
van Strien, T., Frijters, J., Bergers, G., & Defares, P. B. (1986). The Dutch
eating behavior questionaire (DEBQ) for assessment of restrained,
emotional, and external eating behavior. International Journal of
Eating Disorders, 5, 295–315.
van Strien, T., van de Laar, F. A., van Leeuwe, J. F. J., Lucassen, P. L. B.
J., van den Hoogen, H. J. M., Rutten, G. E. H. M., et al. (2007). The
dieting dilemma in patients with newly diagnosed type 2 diabetes:
does dietary restraint predict weight gain 4 years after diagnosis?
Health Psychology, 26, 105–112.

van Strien, T., Herman, C. P., & Verheijden, M. W. (2009). Eating style,
overeating, and overweight in a representative Dutch sample. does
external eating play a role? Appetite, 52(2), 380–387.
van Strien, T., Herman, C. P., Anschutz, D. J., Engels, R. C., & de Weerth,
C. (2012a). Moderation of distress-induced eating by emotional eating scores. Appetite, 58, 277–284.
van Strien, T., Herman, C. P., & Verheijden, M. W. (2012b). Eating style,
overeating and weight gain. A prospective 2-year follow-up study in
a representative Dutch sample. Appetite, 59(3), 782–789.
van Strien, T., Cebolla, A., Etchemendy, E., Gutierez-Maldonado, J.,
Ferrer-Garcia, M., Botella, C., et al. (2013). Emotional eating and
food intake after sadness and joy. Appetite, 66, 20–25.
van Strien, T., Donker, M. H., & Ouwens, M. A. (2016). Is desire to
eat in response to positive emotions an ‘obese’ eating style: is
Kummerspeck for some people a misnomer? Appetite, 100,
225–235.
Stunkard, A. J., & Messick, S. (1985). The three-factor eating questionnaire to measure dietary restraint, disinhibition and hunger. Journal
of Psychosomatic Research, 29, 71–83.
Stunkard, A. J., & Messick, S. (1988). The eating inventory. San Antonio:
Psychological Corporation.
Sung, J., Lee, K., & Song, Y. (2009). Relationship of eating behavior to
long-term weight change and body mass index. The healthy twin
study. Eating and Weight Disorders, 14, e98–e105.
Teixeira, P. J., Silva, M. N., Coutinho, S. R., Palmeira, A. L., Mata, J.,
Vieira, P. N., & Sardinha, L. B. (2010). Mediators of weight loss and
weight loss maintenance in middle-aged women. Obesity, 18(4),
725–735.
Turner, H., Marshall, E., Wood, F., Stopa, L., & Waller, G.
(2016). CBT for eating disorders: the impact of early changes
in eating pathology on later changes in personality pathology,
anxiety and depression. Behaviour Research and Therapy, 77,
1–6.
Waller, G., & Osman, S. (1998). Emotional eating and eating psychopathology among non-eating-disordered women. International
Journal of Eating Disorders, 23, 419–424.
Wallis, D. J., & Hetherington, M. M. (2009). Emotions and eating: Selfreported and experimentally induced changes in food intake under
stress. Appetite, 252, 355–362.
Wang, H., Shara, N. M., Calhoun, D., Umans, J. G., Lee, E. T., &
Howard, B. V. (2010). Incidence rates and predictors of diabetes in
those with prediabetes: the strong heart study. Diabetes/Metabolism
Research and Reviews, 26, 378–385.
Werthmann, J., Renner, F., Roefs, A., Huibers, M. J. H., Plumanns, L.,
Krott, N., & Jansen, A. (2014). Looking at food in sad mood: Do
attention biases lead emotional eaters into overeating after a negative
MI? Eating Behaviors, 15, 230–236.
Wollersheim, J. P. (1970). Effectiveness of group therapy based upon
learning principles in the treatment of overweight women. Journal
of Abnormal Psychology, 76, 462–474.

