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Disordered eating includes core eating disorder symptoms present in diverse populations. The extant literature
has focused on associations between negative emotional eating and disordered eating to the exclusion of positive
emotional eating. Emotion regulation may help explain relationships between emotional eating and disordered
eating. Emotion regulation difficulties was examined as a moderator of relationships between negative and
positive emotional eating and disordered eating including dietary restraint, eating, weight, and shape concerns,
and global scores of disordered eating, a general index of disordered eating. A cross-sectional study was
employed using a university student population in the United States. Participants completed surveys assessing
negative (Dutch Eating Behavior Questionnaire; Emotional Appetite Questionnaire) and positive (Emotional
Appetite Questionnaire) emotional eating, emotion regulation (Difficulties in Emotion Regulation Scale), and
disordered eating (Eating Disorder Examination Questionnaire). Moderation analyses were calculated with
emotion regulation difficulties as the moderator of relationships between negative and positive emotional eating
and disordered eating. Across two separate measures of negative emotional eating, higher negative emotional
eating was associated with higher weight concerns and global scores of disordered eating when emotion regu
lation difficulties was average and increased (+1 SD above average). Higher positive emotional eating was
associated with lower dietary restraint and global scores of disordered eating when emotion regulation diffi
culties was decreased (− 1 SD below average). Emotion regulation difficulties strengthened relationships between
negative, not positive, emotional eating and disordered eating. Research and clinical implications for the
contribution of emotional eating and emotion regulation on disordered eating were discussed.

1. Introduction
Disordered eating (DE) includes a spectrum of maladaptive attitudes,
cognitions, and behaviors associated with negative psychological and
physiological health outcomes. DE is present in clinical and non-clinical
populations, varies in level of severity, and spans throughout adoles
cence and adulthood (Cooley & Toray, 2001; Krahn et al., 2005; Loth
et al., 2014). Hallmark DE behaviors include dietary restraint and binge
eating (American Psychiatric Association [APA], 2013; Fairburn &
Beglin, 1994), and DE attitudes, and cognitions include shape and
weight overvaluation (e.g., body dissatisfaction; APA, 2013; Fairburn &
Beglin, 1994), as well as eating concerns (e.g., fear of loss of control of
eating; Fairburn & Beglin, 1994). Current research has moved to un
derstanding the relationship between DE and other maladaptive eating

phenotypes such as emotional eating.
Emotional eating, or more specifically, the urge to eat in response to
negative emotions in the absence of physiological hunger (Arnow et al.,
1995), may be positively associated with DE. However, the relationship
between emotional eating and DE may vary depending on valence of
emotional eating (i.e., eating in response to negative or positive emo
tions). In the eating and weight disorders literature, emotional eating
has emerged as a unique, maladaptive eating phenotype associated with
poor health outcomes such as weight gain and obesity (Arnow et al.,
1995; Koenders & van Strien, 2011). While valence-specific emotional
eating research is in its infancy, some research hypothesizes that nega
tive emotional eating may be driven by internal processes (e.g., negative
affect regulation; Arnow et al., 1995). Furthermore, positive emotional
eating is hypothesized to be driven by external processes (e.g., food
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reward; van Strien et al., 2016), but for positive emotional eating spe
cifically, mechanisms remain largely unknown. Building on these ideas,
previous research has identified negative relationships between nega
tive and positive emotional eating across different emotional eating
instruments (Geliebter & Aversa, 2003; Nolan et al., 2010). Yet, research
continues to focus on negative emotional eating to the exclusion of
positive emotional eating (Reichenberger et al., 2020). The evidence
base for associations between emotional eating and DE is no exception.
Negative emotional eating is positively associated with DE. For
example, a wealth of research has identified a positive association be
tween binge eating and negative emotional eating (Agras & Telch, 1998;
Fischer et al., 2007; Tanofsky et al., 1997). Furthermore the dietary
restraint literature suggests a positive relationship between anorexia
nervosa-restricting subtype and negative emotional eating (Ricca et al.,
2012); but, these effects were lost when controlling for fear of loss of
control. Other research has documented that anorexia nervosa
binge-purge subtype, but not restricting subtype, was positively related
to negative emotional eating outcomes in a treatment sample receiving
cognitive behavioral therapy (Fioravanti et al., 2014). Finally, in the
weight and body shape literature, negative emotional eating has again
been identified as a positive correlate such that increased negative
emotional eating was associated with increased weight and body shape
overvaluation (Masheb & Grilo, 2006; Stice, 2002). More recently, sig
nificant negative relationships have been observed between body image
flexibility and negative emotional eating in a community sample (Duarte
& Pinto-Gouveia, 2015). Furthermore, intervention-based research
around this same time targeted negative emotional eating through
cognitive-behavior weight loss strategies, identifying that reductions in
negative emotional eating were associated with improved body image in
obese women (Annesi & Mareno, 2015). Taken together, negative
emotional eating appears to be positively related to the full spectrum of
DE attitudes, cognitions, and behaviors and may prove a useful target for
researchers and clinicians alike. However, considerably less research has
examined relationships between positive emotional eating and DE.
Despite a limited research base, positive emotional eating may be
positively related to DE. Previous research has shown relationships be
tween positive emotional eating and binge eating (Sultson et al., 2017)
but these effects may depend on moderators such as emotional reactivity
(i.e., increased ease of activation and intensity of the experience of
positive emotions; Barnhart et al., 2020). Of note, both of these studies
examined relationships between positive emotional eating and binge
eating in non-clinical university (Sultson et al., 2017) and online com
munity (Barnhart et al., 2020) samples, and thus the evidence base for
this relationship in clinical binge eating presentations (e.g., bulimia
nervosa or binge eating disorder populations) is limited. Related work
has demonstrated significant positive relationships between positive
emotional eating and maladaptive eating behaviors such as a tendency
to eat palatable foods for social and reward enhancement reasons (Bilici
et al., 2020). Research that has examined the association between pos
itive emotional eating and DE in clinical populations identified that
restriction-based eating disorder phenotypes (e.g., anorexia nervosa)
were related to increased positive emotional eating whereas binge
eating-based eating disorder phenotypes (e.g., bulimia nervosa) were
related to increased negative emotional eating (Meule et al., 2019).
Despite identifying differences in positive emotional eating when
comparing diagnostic groups, a review of the literature base revealed no
studies examining relationships between positive emotional eating and
more specific, core DE symptoms, including weight and body shape
overvaluation. Because positive emotional eating is speculated to occur
at similar rates to that observed with negative emotional eating (Macht
et al., 2004), it is important for research to examine associations be
tween positive emotional eating and the full spectrum of DE attitudes,
cognitions, and behaviors. The present study builds on this body of
research by examining potential moderators of the relationship between
emotional eating and DE such as emotion regulation.
The relationship between emotional eating and DE may depend on

emotion regulation difficulties. Emotion regulation is operationalized as
awareness and acceptance of emotions including the employment of
effective behavioral responses to the full range of emotions (Gratz &
Roemer, 2004). Emotion dysregulation has been identified as a potential
transdiagnostic risk factor (Svaldi et al., 2012) and is positively related
to DE such that emotion regulation difficulties are associated with
increased binge eating (Dingemans et al., 2017, for a review), dietary
restraint (Haynos, Wang, & Fruzzetti, 2018), shape and weight concerns
(Lavender & Anderson, 2010), and overall eating pathology (Prefit et al.,
2019, for a meta-analysis). In the context of emotional eating, emotion
regulation has largely been evidenced to be related to negative
emotional eating (Braden et al., 2018; Evers et al., 2010). Gianini and
colleagues (2013) conducted a series of hierarchical regressions to assess
associations between emotion regulation difficulties and emotional
(negative) eating and DE in people with obesity and binge eating dis
order. Emotion regulation difficulties predicted unique variance above
and beyond sex and the experience of negative emotions in separate
models of negative emotional eating and DE broadly, both models
pointing to positive relationships between these constructs. Recently,
Braden et al. (2018) examined associations between psychological
(emotion regulation and DE) outcomes and emotional eating across
negative and positive emotional eating dimensions, identifying that
negative, not positive, emotional eating was related to increased
emotion regulation difficulties and DE. These data are consistent with a
body of research identifying a positive relationship between negative
emotional eating and emotion regulation difficulties (Crockett et al.,
2015), including research that has teased out specific facets of emotion
regulation difficulties such as impaired acting with awareness
(Höppener et al., 2019), poor access to emotion regulation strategies
(Braden et al., 2018), and difficulty identifying emotions (Larsen et al.,
2006). Research exploring emotional eating and emotional regulation
together in relation to DE is limited, especially research exploring re
lationships with positive emotional eating.
Previous research that has explored these questions has identified
that emotion dysregulation is a unique predictor of negative, not posi
tive, emotional eating and DE. Recently, Muele and colleagues (2019)
explored various diagnostic groups (i.e., anorexia nervosa, bulimia
nervosa, and control) by emotion regulation (function and dysfunction)
to assess relationships with negative and positive emotional eating.
Results identified that higher functional emotion regulation was asso
ciated with higher positive emotional eating in the bulimia nervosa, not
anorexia nervosa, diagnostic group. Results also showed that higher
dysfunctional emotion regulation was associated with lower negative
emotional eating (i.e., eating in response to sadness and anger) in the
anorexia nervosa diagnostic group. However, in the control group,
higher dysfunctional emotion regulation was associated with higher
eating in response to anger (Meule et al., 2019). Thus, it is possible that
negative and positive emotional eating may be uniquely related to
emotion regulation across different eating disorder phenotypes. Because
of the exploratory nature of these results, the present study builds on this
research to test potential constraints on generality while also examining
valence-specific effects of emotional eating and emotion regulation
difficulties in relation to DE attitudes, cognitions (e.g., eating, weight,
and shape concerns), and behaviors (e.g., dietary restraint) in a
non-clinical, university student sample.
1.1. The present study
The present study builds on theories of emotional eating and emotion
regulation (Arnow et al., 1995; Gratz & Roemer, 2004) to examine the
association between these variables and DE. To date, research supports
the positive relationship between negative emotional eating and DE
(Braden et al., 2018; Ricca et al., 2012; Stice, 2002; Tanofsky et al.,
1997), as well as the positive relationship between emotion regulation
difficulties and DE (Dingemans et al., 2017; Haynos, Wang, & Fruzzetti,
2018; Lavender & Anderson, 2010; Prefit et al., 2019). Limited research,
2
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however, has explored these research questions with positive emotional
eating (Braden et al., 2018), and because some research points to the
positive relationship between positive emotional eating and DE (e.g., the
DE behavior binge eating, Sultson et al., 2017), its exploration and as
sociations with emotion regulation is needed across the full spectrum of
DE attitudes, cognitions, and behaviors to help address an important gap
in the literature. To this end, the present study was exploratory in na
ture, examining emotion regulation difficulties as a moderator of re
lationships between negative and positive emotional eating and DE.
More specifically, the present study examined if emotion regulation
difficulties strengthened relationships between negative and positive
emotional eating and dietary restraint, eating, weight, and shape con
cerns, and global scores of DE.

22-item scale used in the assessment of negative and positive emotional
eating. With 14 items, eating in response to negative and positive
emotions is assessed. The last 8 items assess eating in response to
negative and positive situations (e.g., receiving good news). For the
present study, negative and positive emotional eating, not situations,
subscales were used for analyses. This decision was made to assist
comparison to the DEBQ in which eating is measured in response to
emotions, not situations, and to map onto the existing emotional eating
literature. Using a scale from much less (1) to much more (9), participants
rate how emotions impact their food intake. Participants can also
respond with not applicable or don’t know, but those responses are not
used in final scoring. Items from the EMAQ positive emotion (EMAQ-PE)
and EMAQ negative emotion (EMAQ-NE) subscales were averaged,
aside from the not applicable and don’t know responses. Higher scores
were indicative of increased emotional eating. In the present study, in
ternal consistency was moderate (ɑ = 0.47; ɷ = 0.54) for the positive
emotional eating subscale and acceptable for the negative emotional
eating subscale (ɑ = 0.70; ɷ = 0.70).

2. Methods
2.1. Participants
University student participants (N = 77; 79% female; Mage = 20.3
(SD = 2.5); MBMI = 26.8 (SD = 6.8); on average, overweight) were
analyzed as part of a secondary analysis from the parent study (Braden
et al., 2020). Participants’ race/ethnicity was mixed, with participants
identifying as Caucasian (60%, n = 46), African American (29%, n =
22), Asian (5%, n = 4), Hispanic (3%, n = 2), and not specified (4%, n =
3). Participants’ education was also mixed, with participants identifying
as having a high school diploma or equivalent (20%, n = 15), some
college (66%, n = 51), four-year degree (9%, n = 7), and graduate level
training (5%, n = 4). Participants were recruited with campus-wide
emails and paper flyers posted around the university campus. Because
participants were recruited for a larger study on emotional eating
(Braden et al., 2020), current or past diagnosis of a clinical eating dis
order was an exclusion criteria, as well as participants who self-reported
current pregnancy or breastfeeding, presence of a medical condition
related to appetite and weight (e.g., insulin-dependent diabetes), food
allergies, and current use of psychotropic medications.

2.2.5. Difficulties in Emotion Regulation Scale (DERS)
Emotion regulation difficulties was assessed with the Difficulties in
Emotion Regulation Scale (Bardeen et al., 2012; Gratz & Roemer, 2004).
The DERS is a 36-item scale used in the assessment of emotion regulation
difficulties. In total, the DERS includes six subscales that assess di
mensions of emotion regulation such as impulsiveness (e.g., “When I’m
upset, I lose control over my behavior”), non-acceptance of emotions (e.
g., “When I’m upset, I feel guilt for feeling that way”), difficulty
engaging in goal-directed behavior (e.g., “When I’m upset, I have dif
ficulty getting work done.”), limited use of emotion regulation strategies
(e.g., “When I’m upset, I believe there is nothing I can do to make myself
feel better.”), awareness of emotions (e.g., “When I’m upset, I
acknowledge my emotions.”), and lack of emotional clarity (e.g., “I am
confused about how I feel”). Participants could respond to each item on
the DERS with a five-point Likert scale, with responses ranging from
almost never (1) to almost always (5). Overall emotion regulation diffi
culties was estimated by summing response values. Higher scores were
indicative of increased emotion regulation difficulties. Previous research
has demonstrated excellent psychometric properties of the DERS (Gratz
& Roemer, 2004). In the present study, internal consistency was excel
lent (ɑ = 0.94; ɷ = 0.93).

2.2. Measures
2.2.1. Demographics
University student participants self-reported date of birth, sex, race/
ethnicity, and current year in education.

2.2.6. Eating Disorder Examination Questionnaire (EDE-Q)
Disordered eating was assessed with the EDE-Q (Fairburn & Beglin,
1994). Using 28 items to assess symptoms present over the previous 28
days, the EDE-Q is a self-report measure designed as an alternative to the
Eating Disorder Questionnaire (Cooper & Fairburn, 1987). With higher
scores indicating more severe eating disorder symptoms, the EDE-Q
responses were rated on a 7-point scale, no days (1) to every day (7).
There are four subscales on the EDE-Q: dietary restraint, eating con
cerns, shape concerns, and weight concerns. The present study used
scores for each subscale, as well as a global score of DE, which is
calculated from the average of the subscale scores. The EDE-Q has
shown strong reliability and validity (Fairburn & Beglin, 1994). In the
present study, internal consistency was acceptable-good across all sub
scales including dietary restraint (ɑ = 0.72; ɷ = 0.82), eating (ɑ = 0.77;
ɷ = 0.83), shape (ɑ = 0.86; ɷ = 0.87), and weight (ɑ = 0.82; ɷ = 0.86)
concerns subscales, and excellent on the global score of DE scale (ɑ =
0.92; ɷ = 0.93).

2.2.2. Anthropometry
Body mass index (BMI; kg/m2) was calculated with self-reported
height, in feet and inches, and weight, in pounds.
2.2.3. Dutch Eating Behavior Questionnaire (DEBQ)
Negative emotional eating was assessed with the Dutch Eating
Behavior Questionnaire (van Strien et al., 1986). The DEBQ is a 33-item
scale used in the assessment of negative emotional eating. On the DEBQ,
three subscales assessed (negative) emotional eating, external eating,
and restrained eating. There are 13 items on the emotional eating sub
scale (e.g. “Do you have a desire to eat when you are irritated?”). The
external and restrained eating subscales were not used in the present
study. Participants could respond to each item on the DEBQ on a
five-point Likert scale with responses ranging from never (1) to very often
(5). Higher scores were indicative of increased emotional eating. To
estimate overall negative emotional eating scores, response values were
summed. Previous research has demonstrated excellent psychometric
properties of the DEBQ (van Strien et al., 1986). In the present study,
internal consistency on the emotional (negative) eating subscale was
good (ɑ = 0.87; ɷ = 0.87).

2.3. Procedure
The present study was approved by the university’s Institutional
Review Board and conducted during a laboratory session. University
student participants were given informed consent upon arrival and after
informed consent, participants completed the survey assessing primary
study variables. In return for completing the present study, participants

2.2.4. Emotional Appetite Questionnaire (EMAQ)
Positive and negative emotional eating was assessed with the
Emotional Appetite Questionnaire (Nolan et al., 2010). The EMAQ is a
3
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could earn either course credit or a $10 gift card.

Table 2
Emotion regulation as a moderator of relationships between negative (DEBQ)
emotional eating and disordered eating.

2.4. Analytic plan
As noted above, the present study was a secondary analysis; thus, the
sample size was predetermined. However, following multiple regression
methods, the sample size appeared to be adequate (Green, 1991; Van
Voorhis & Morgan, 2007). Nonetheless, the present findings were dis
cussed and should be interpreted as exploratory in nature. Descriptive
statistics including means, standard deviations, minimum and maximum
values, and bivariate correlations were first calculated for demographic
characteristics and primary study variables. Assumptions of multi
collinearity were assessed with collinearity diagnostics. Next, assump
tions of regression were examined to determine residual
homoscedasticity, normality, and linearity. These assumptions were
verified with use of Q-Q plots, scatterplots, and histograms for primary
study variables. Finally, outliers in data were examined.
Moderation analyses (Model 1; Hayes, 2018) were calculated using
PROCESS macro in SPSS 26. Analyses were bootstrapped with 5000
replications to calculate standard errors and 95% confidence intervals.
In total, 15 moderation analyses, 3 analyses per dependent variable (e.
g., dietary restraint, eating, weight, and shape concerns, and global
scores of DE), were calculated with DEBQ negative emotional eating,
EMAQ negative emotional eating, and EMAQ positive emotional eating
as independent variables (Tables 2 and 3). Emotion regulation diffi
culties was the moderator in all analyses. Finally, all moderation ana
lyses were calculated with BMI and sex as covariates. Because previous
research has demonstrated that sex differences (Strigel-Moore et al.,
2009) and BMI (Hays et al., 2002; Savage & Birch, 2010; Thomas et al.,
2011) are intimately tied to and influence DE outcomes, the present
results controlled for these variables to better discern the role of nega
tive and positive emotional eating and emotion regulation on outcomes.

b

t

p

LLCI

ULCI

Model 1: DR
NEE1
DER
NEE1 * DER
CV: BMI
CV: Sex

.02
-.00
.00
.03
-.13

1.47
-.31
1.02
1.72
-.39

.15
.76
.31
.09
.70

-.01
-.02
-.00
-.01
-.79

.05
.02
.00
.07
.53

Model 2: EC
NEE1
DER
NEE1 * DER
CV: BMI
CV: Sex

.03
.00
.00
.05
.40

3.10
.67
1.70
3.95
1.82

.00**
.50
.09
.00***
.07

.01
-.01
-.00
.03
-.04

.05
.02
.00
.08
.84

Model 3: SC
NEE1
DER
NEE1 * DER
CV: BMI
CV: Sex

.03
.01
.00
.08
.71

1.57
.95
1.73
3.65
2.07

.12
.34
.09
.00**
.04*

-.01
-.01
-.00
.03
.03

.06
.03
.00
.12
1.40

.05
.01
.00
.09
.61

3.39
.97
2.38
5.58
2.14

.00**
.34
.02*
.00***
.04*

.02
-.01
.00
.06
.04

.07
.03
.00
.13
1.18

.02
.05
.08

.85
3.39
4.14

.40
.00**
.00***

-.02
.02
.04

.05
.07
.11

.03
.00
.00
.06
.40

2.84
.69
2.11
4.55
1.70

.01**
.49
.04*
.00***
.09

.01
-.01
.00
.04
-.07

.05
.02
.00
.09
.87

.01
.03
.05

.64
2.84
3.54

.53
.01**
.00***

-.02
.01
.02

.04
.05
.08

Model 4: WC
NEE1
DER
NEE1 * DER
CV: BMI
CV: Sex
CME
− 1 SD
Average DER
+1 SD
Model 5: GS
NEE1
DER
NEE1 * DER
CV: BMI
CV: Sex
CME
− 1 SD
Average DER
+1 SD

3. Results
3.1. Preliminary results
Means and standard deviations were presented in Table 1. Variability
was sufficient and normality of residuals was confirmed using visual
inspection of Q-Q plots and histograms. Significant correlations were
observed between primary study variables (Table 1). Collinearity di
agnostics were calculated to dismiss concerns of multicollinearity be
tween negative and positive emotional eating and emotion regulation.
Each independent variable had a tolerance greater than 0.20 and vari
ance inflation factors less than 5 (Belsley et al., 1980), indicating unique
predictive effects for each independent variable on DE.

Notes. *p < .05. **p < .01. ***p < .001. Model 1: DR, R2 = 0.09. Model 2: EC, R2
= 0.34. Model 3: SC, R2 = 0.27. Model 4: WC, R2 = 0.46. Model 5: GS, R2 =
0.37. LLCI = Lower Level Confidence Interval. ULCI = Upper Level Confidence
Interval. NEE1 = Dutch Eating Behavior Questionnaire Negative Emotional
Eating. DER = Difficulties in Emotion Regulation. CME = Conditional
Moderation Effects. CV = Covariate. BMI = Body Mass Index. DR = Dietary
Restraint. EC = Eating Concerns. SC = Shape Concerns. WC = Weight Concerns.
GS = Global Scores of Disordered Eating. N = 77.

Table 1
Descriptive statistics and bivariate correlations among primary study variables.
1. NEE1
2. NEE2
3. PEE
4. DER
5. DR
6. EC
7. SC
8. WC
9. GS

Mean

SD

Min.

Max.

1.

2.

3.

4.

5.

6.

7.

8.

35
4
5
90
1
1
2
2
2

8.71
1.16
.82
13.64
1.19
.92
1.36
1.33
1.01

14
1
2
67
0
0
0
0
0

52
7
7
131
4
4
6
6
5

–
.67**
-.02
.11
.19
.37*
.23*
.39**
.35**

–
.17
.07
.25*
.42**
.25*
.35**
.37**

–
-.12
-.09
-.10
-.12
-.13
-.13

–
-.04
.09
.11
.10
.08

–
.42**
.44**
.51**
.71**

–
.61**
.71**
.79**

–
.88**
.90**

–
.94**

Notes. *p < .05. **p < .01. SD = Standard Deviation. Min. = Minimum. Max. = Maximum. NEE1 = Dutch Eating Behavior Questionnaire Negative Emotional Eating.
NEE2 = Emotional Appetite Questionnaire Negative Emotional Eating. PEE = Emotional Appetite Questionnaire Positive Emotional Eating. DER = Difficulties in
Emotion Regulation Scale. DR = Dietary Restraint. EC = Eating Concerns. SC = Shape Concerns. WC = Weight Concerns. GS = Global Scores of Disordered Eating.
NEE1, NEE2, PEE, DERS, DR, EC, SC, WC, and GS: N = 77.
4
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Table 3
Emotion regulation as a moderator of relationships between negative (EMAQNE) and positive (EMAQ-PE) emotional eating and disordered eating.
b

t

p

LLCI

ULCI

1.81
-.10
1.47
1.62
-.19

.07
.92
.14
.11
.85

-.02
-.02
-.00
-.01
-.72

.45
.02
.02
.07
.59

− 1.73
.23
2.16
2.41
-.86

.09
.82
.03*
.02*
.39

-.66
-.02
.00
.01
-.96

.05
.02
.04
.09
.38

− 2.33
− 1.73
-.03

.02*
.09
.97

− 1.13
-.66
-.38

-.09
.05
.36

3.68
1.01
1.84
3.65
2.27

.00***
.32
.07
.00**
.03*

.13
-.01
-.00
.02
.06

.44
.02
.02
.08
.92

1.23
3.68
3.82

.22
.00***
.00***

-.08
.13
.21

.36
.44
.67

Model 2 EMAQ-PE: EC
PEE
-.15
DER
.01
PEE * DER
.01
CV: BMI
.06
CV: Sex
.31

− 1.21
1.30
1.50
4.41
1.30

.23
.20
.14
.00***
.21

-.41
-.00
-.00
.03
-.17

.10
.02
.03
.09
.79

Model 3 EMAQ-NE: SC
NEE2
.22
DER
.01
2
NEE * DER
.01
CV: BMI
.07
CV: Sex
.75

1.72
1.24
1.44
3.49
2.18

.09
.22
.15
.00**
.03*

-.03
-.01
-.01
.03
.06

.46
.03
.03
.12
1.44

Model 3 EMAQ-PE: SC
PEE
-.22
DER
.02
PEE * DER
.01
CV: BMI
.09
CV: Sex
.56

− 1.14
1.41
1.29
4.05
1.56

.26
.16
.20
.00***
.12

-.60
-.01
-.01
.04
-.16

.16
.04
.04
.13
1.28

2.65
1.43
1.99
5.24
2.29

.01**
.16
.05
.00***
.02*

.07
-.01
-.00
.06
.09

.50
.03
.03
.13
1.28

.40
2.65
3.22

.69
.01*
.00**

-.25
.07
.19

.37
.50
.83

Model 4 EMAQ-PE: WC
PEE
-.24
DER
.01
PEE * DER
.01
CV: BMI
.11
CV: Sex
.46

− 1.40
1.48
.92
5.73
1.41

.16
.14
.36
.00***
.16

-.58
-.00
-.01
.07
-.19

.10
.03
.03
.15
1.10

Model 5 EMAQ-NE: GS
NEE2
.25
DER
.01
2
NEE * DER
.01

2.94
1.10
2.09

.00**
.27
.04*

.08
-.01
.00

.42
.02
.03

Model 1 EMAQ-NE: DR
NEE2
.22
DER
-.00
NEE2 * DER
.01
CV: BMI
.03
CV: Sex
-.06
Model 1 EMAQ-PE: DR
PEE
-.31
DER
.00
PEE * DER
.02
CV: BMI
.05
CV: Sex
-.29
CME
− 1 SD
-.61
Average DER
-.31
+1 SD
-.01
Model 2 EMAQ-NE: EC
NEE2
.29
DER
.01
2
NEE * DER
.01
CV: BMI
.05
CV: Sex
.49
CME
− 1 SD
.14
Average DER
.29
+1 SD
.44

Model 4 EMAQ-NE: WC
NEE2
.29
DER
.01
NEE2 * DER
.02
CV: BMI
.10
CV: Sex
.68
CME
− 1 SD
.06
Average DER
.29
+1 SD
.51

Table 3 (continued )
CV: BMI
CV: Sex
CME
− 1 SD
Average DER
+1 SD

b

t

p

LLCI

ULCI

.06
.47

4.33
1.97

.00***
.05

.03
-.00

.09
.94

.06
.25
.44

.53
2.94
3.48

.60
.00**
.00**

-.18
.08
.19

.31
.42
.69

− 1.50
1.35
1.81
5.09
1.02

.09
.18
.07
.00***
.31

-.50
-.00
-.00
.05
-.25

.04
.03
.03
.11
.77

− 2.14
− 1.71
-.27

.04*
.09
.79

-.82
-.50
-.32

-.03
.04
.24

Model 5 EMAQ-PE: GS
PEE
-.23
DER
.01
PEE * DER
.01
CV: BMI
.08
CV: Sex
.26
CME
− 1 SD
-.42
Average DER
-.23
+1 SD
-.04

Notes. *p < .05. **p < .01. ***p < .001. EMAQ-NE ¼ Emotional Appetite
Questionnaire-Negative Emotion. EMAQ-PE ¼ Emotional Appetite
Questionnaire-Positive Emotion. Model 1 EMAQ-NE: DR, R2 = 0.12. Model 2
EMAQ-NE: EC, R2 = 0.37. Model 3 EMAQ-NE: SC, R2 = 0.26. Model 4 EMAQNE: WC, R2 = 0.42. Model 5 EMAQ-NE: GS, R2 = 0.37. Model 1 EMAQ-PE: DR,
R2 = 0.12. Model 2 EMAQ-PE: EC, R2 = 0.25. Model 3 EMAQ-PE: SC, R2 =
0.24. Model 4 EMAQ-PE: WC, R2 = 0.35. Model 5 EMAQ-PE: GS, R2 = 0.30.
LLCI = Lower Level Confidence Interval. ULCI = Upper Level Confidence In
terval. PEE = Positive Emotional Eating. DER = Difficulties in Emotion Regu
lation. CME = Conditional Moderation Effects. CV = Covariate. BMI = Body
Mass Index. DR = Dietary Restraint. EC = Eating Concerns. SC = Shape Con
cerns. WC = Weight Concerns. GS = Global Scores of Disordered Eating. N = 77.

3.2. Relationships between negative emotional eating and disordered
eating: emotion regulation difficulties as a moderator
3.2.1. DEBQ models 1–3: dietary restraint, eating concerns, and shape
concerns
When examining dietary restraint, eating concerns, and shape con
cerns, none of the interactions or conditional moderation effects were
significant (Table 2).
3.2.2. DEBQ model 4: weight concerns
When examining weight concerns, the overall model assessing
negative emotional eating and emotion regulation difficulties was sig
nificant (R2 = 0.46, p < .001; Table 2). The interaction between negative
emotional eating and emotion regulation difficulties on weight concerns
was significant (b = 0.00, p = .02), which accounted for a significant
proportion of the variance in weight concerns, ΔR2 = 0.04, ΔF (1, 71) =
5.69, p = .02. Conditional moderation effects were observed such that
higher negative emotional eating was significantly associated with
higher weight concerns when emotion regulation difficulties was
average (b = 0.05, p < .01) and 1 SD above average (b = 0.08, p < .001;
Fig. 1). Emotion regulation difficulties did not moderate the association
between negative emotional eating and weight concerns when emotion
regulation difficulties was 1 SD below average (b = 0.02, p = .40).
Conditional moderation remained significant with the inclusion of BMI
(b = 0.09, p < .001) and sex (b = 0.61, p = .04) as covariates in the
model.
3.2.3. DEBQ model 5: global score of disordered eating
When examining global scores of DE, the overall model assessing
negative emotional eating and emotion regulation difficulties was sig
nificant (R2 = 0.37, p < .001; Table 2). The interaction between negative
emotional eating and emotion regulation difficulties on global scores of
DE was significant (b = 0.00, p = .04), which accounted for a significant
proportion of the variance in global scores of DE, ΔR2 = 0.04, ΔF (1, 71)
= 4.45, p = .04. Conditional moderation effects were observed such that
higher negative emotional eating was significantly associated with
5
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Fig. 1. Moderation of negative (DEBQ) emotional eating and weight concerns by difficulties in emotion regulation.

higher global scores of DE when emotion regulation difficulties was
average (b = 0.03, p < .01) and 1 SD above average (b = 0.05, p < .001;
Fig. 2). Emotion regulation difficulties did not moderate the association

between negative emotional eating and global scores of DE when
emotion regulation difficulties was 1 SD below average (b = 0.01, p =
.53). Conditional moderation remained significant with the inclusion of

Fig. 2. Moderation of negative (DEBQ) emotional eating and global scores of disordered eating by difficulties in emotion regulation.
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BMI (b = 0.06, p < .001) and sex (b = 0.40, p = .09) as covariates in the
model.

emotional eating and eating concerns when emotion regulation diffi
culties was 1 SD below average (b = 0.06, p = .69). Conditional
moderation remained significant with the inclusion of BMI (b = 0.10, p
< .001) and sex (b = 0.68, p = .02) as covariates in the model.

3.2.4. EMAQ-NE models 1 & 3: dietary restraint and shape concerns
When examining dietary restraint and shape concerns, none of the
interactions or conditional moderation effects were significant
(Table 3).

3.2.7. EMAQ-NE model 5: global score of disordered eating
When examining global scores of DE, the overall model assessing
negative emotional eating and emotion regulation difficulties was sig
nificant (R2 = 0.37, p < .001; Table 3). The interaction between negative
emotional eating and emotion regulation difficulties on global scores of
DE was significant (b = 0.01, p = .04), which accounted for a significant
proportion of the variance in global scores of DE, ΔR2 = 0.04, ΔF (1, 71)
= 4.36, p = .04. Conditional moderation was observed such that higher
negative emotional eating was significantly associated with higher
global scores of DE when emotion regulation difficulties was average (b
= 0.25, p < .01) and 1 SD above average (b = 0.44, p < .005; Fig. 4).
Emotion regulation difficulties did not moderate the association be
tween negative emotional eating and eating concerns when emotion
regulation difficulties was 1 SD below average (b = 0.06, p = .60).
Conditional moderation remained significant with the inclusion of BMI
(b = 0.06, p < .001) and sex (b = 0.47, p = .05) as covariates in the
model.

3.2.5. EMAQ-NE model 2: eating concerns
When examining eating concerns, the overall model assessing
negative emotional eating and emotion regulation difficulties was sig
nificant (R2 = 0.37, p < .001; Table 3). The interaction between negative
emotional eating and emotion regulation difficulties on eating concerns
was approaching but not significant (b = 0.01, p = .07). However,
conditional moderation was observed such that higher negative
emotional eating was significantly associated with higher eating con
cerns when emotion regulation difficulties was average (b = 0.29, p <
.001) and 1 SD above average (b = 0.44, p < .001; Table 3). Emotion
regulation difficulties did not moderate the association between nega
tive emotional eating and eating concerns when emotion regulation
difficulties was 1 SD below average (b = 0.14, p = .22). Conditional
moderation remained significant with the inclusion of BMI (b = 0.05, p
< .001) and sex (b = 0.49, p = .03) as covariates in the model.

3.3. Relationships between positive emotional eating and disordered
eating: emotion regulation difficulties as a moderator

3.2.6. EMAQ-NE model 4: weight concerns
When examining weight concerns, the overall model assessing
negative emotional eating and emotion regulation difficulties was sig
nificant (R2 = 0.42, p < .001; Table 3). The interaction between negative
emotional eating and emotion regulation difficulties on weight concerns
was approaching but not significant (b = 0.02, p = .05). However,
conditional moderation was observed such that higher negative
emotional eating was significantly associated with higher weight con
cerns when emotion regulation difficulties was average (b = 0.29, p =
.01) and 1 SD above average (b = 0.51, p < .01; Fig. 3). Emotion regu
lation difficulties did not moderate the association between negative

3.3.1. EMAQ-PE model 1: dietary restraint
When examining dietary restraint, the overall model assessing pos
itive emotional eating and emotion regulation difficulties was
approaching but not significant (R2 = 0.12, p = .09; Table 3). However,
the interaction between positive emotional eating and emotion regula
tion difficulties on dietary restraint was significant (b = 0.02, p = .03),
which accounted for a significant proportion of the variance in dietary
restraint, ΔR2 = 0.06, ΔF (1, 71) = 4.65, p = .03. Conditional modera
tion was observed such that higher positive emotional eating was

Fig. 3. Moderation of negative (EMAQ-NE) emotional eating and weight concerns by difficulties in emotion regulation.
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Fig. 4. Moderation of negative (EMAQ-NE) emotional eating and global scores of disordered eating by difficulties in emotion regulation.

significantly associated with lower dietary restraint when emotion
regulation difficulties was 1 SD below average (b = − 0.61, p = .02;
Fig. 5). Emotion regulation difficulties did not moderate the association
between positive emotional eating and dietary restraint when emotion

regulation difficulties was average (b = − 0.31, p = .09) or 1 SD above
average (b = 0.01, p = .97). Conditional moderation remained signifi
cant with the inclusion of BMI (b = 0.05, p < .05) and sex (b = − 0.29, p
= .39) as covariates in the model.

Fig. 5. Moderation of positive (EMAQ-PE) emotional eating and dietary restraint by difficulties in emotion regulation.
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3.3.2. EMAQ-PE models 2–4: eating concerns, shape concerns, and weight
concerns
When examining eating concerns, shape concerns, and weight con
cerns, none of the interactions or conditional moderation effects were
significant (Table 3).

builds on these bivariate associations by exploring emotion regulation
difficulties as a moderator that may strengthen relationships between
negative and positive emotional eating and DE.
First, we sought to investigate if emotion regulation difficulties
strengthened the relationship between negative emotional eating and
DE. We found partial support for this hypothesis such that average and
higher (+1 SD above average) emotion regulation difficulties interacted
with higher negative emotional eating to strengthen relationships with
weight concerns and global scores of DE, a general index of eating pa
thology, across two separate measures of negative emotional eating
(DEBQ and EMAQ). Thus, when individuals experience both negative
emotional eating and poor emotion regulation, risk for experiencing
concerns about weight and a range of disordered eating symptoms may
be higher. Furthermore, results suggest that emotion regulation may be
a viable treatment target in concurrent presentations of negative
emotional eating and DE such that improving emotion regulation may
reduce risk for experiencing weight concerns and other disordered
eating symptoms among individuals with concurrent negative emotional
eating. Still, it is unclear why significant interactions between negative
emotional eating, emotion regulation difficulties, and dietary restraint,
eating concerns, and shape concerns were not observed. One explana
tion could be that sample size limitations impacted outcomes. Though
these data should be interpreted with caution due to the non-significant
interaction effect, conditional moderation was observed such that
higher negative emotional eating, per the EMAQ-negative emotional
eating subscale, interacted with emotion regulation difficulties to
strengthen relationships with eating concerns. Interestingly, the nonsignificant relationship between negative emotional eating and
emotion regulation in relation to dietary restraint may overlap with
recent research that identified a relationship between positive, not
negative, emotional eating styles and anorexia nervosa in which dietary
restraint is the principal DE symptom (Meule et al., 2019). These effects
should also be considered in light of findings on the relationship be
tween positive emotional eating, emotion regulation, and DE.
Contrary to this study aim, emotion regulation difficulties did not

3.3.3. EMAQ-PE model 5: global scores of disordered eating
When examining global scores of DE, the overall model assessing
positive emotional eating and emotion regulation difficulties was sig
nificant (R2 = 0.30, p < .001; Table 3). The interaction between positive
emotional eating and emotion regulation difficulties on global scores of
DE was approaching but not significant (b = 0.01, p = .07). However,
conditional moderation was observed such that higher positive
emotional eating was significantly associated with lower global scores of
DE when emotion regulation difficulties was 1 SD below average (b =
− 0.42, p = .04; Fig. 6). Emotion regulation difficulties did not moderate
the association between positive emotional eating and global scores of
DE when emotion regulation difficulties was average (b = − 0.23, p =
.09) or 1 SD above average (b = − 0.04, p = .79). Conditional moderation
remained significant with the inclusion of BMI (b = 0.08, p < .001) and
sex (b = 0.26, p = .31) as covariates in the model.
4. Discussion
Disordered eating represents core eating disorder symptoms related
to maladaptive eating phenotypes such as emotional eating (Agras &
Telch, 1998; Fischer et al., 2007; Masheb & Grilo, 2006; Ricca et al.,
2012; Stice, 2002; Tanofsky et al., 1997). Consistent with previous
research (Agras & Telch, 1998; Fischer et al., 2007; Masheb & Grilo,
2006; Ricca et al., 2012; Stice, 2002; Tanofsky et al., 1997), bivariate
associations revealed that negative emotional eating was positively
associated with dietary restraint, eating, weight, and shape concerns and
global scores of DE. Furthermore, we found limited evidence that posi
tive emotional eating was related to DE, consistent with previous
research (Barnhart et al., 2020; Braden et al., 2018). The present study

Fig. 6. Moderation of positive (EMAQ-PE) emotional eating and global scores of disordered eating by difficulties in emotion regulation.
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strengthen the relationship between positive emotional eating and DE.
Instead, more advantageous emotion regulation processes, as evidenced
by decreased (− 1 SD below average) emotion regulation difficulties,
interacted with higher positive emotional eating in relation to lower
dietary restraint and global scores of DE. Thus, when individuals expe
rience both positive emotional eating but advantageous emotion regu
lation processes, risk for experiencing dietary restraint and a range of DE
symptoms may be lower. These novel findings should be considered in
light of recent research highlighting that compared to normal weight
individuals without emotional eating, normal weight individuals with
positive emotional eating also endorsed elevated scores on specific
facets of emotion regulation difficulties such as lack of emotional clarity,
difficulties with impulse control, not accepting emotional responses, and
limited employment of emotion regulation strategies (Sultson &
Akkermann, 2019). Thus, while the present results revealed that higher
positive emotional eating interacted with lower emotion regulation
difficulties overall in relation to DE, specific facets of emotion regulation
difficulties such as those mentioned above may play a role in relation to
emotional eating and DE. Nonetheless, findings from the present study
contribute to growing research identifying a negative association be
tween positive emotional eating and overall DE in young adult pop
ulations (Nevin et al., 2017), as well as research identifying null
relationships (Braden et al., 2018). Emotion regulation, as well as spe
cific facets of emotion regulation, may be important variables to
consider in concurrent presentations of positive emotional eating and
DE. In sum, the present analyses further distinguish negative and posi
tive emotional eating as unique constructs.
Indeed, findings expand on previous research showing that negative
emotional eating may be more closely related to emotion dysregulation
and DE whereas positive emotional eating may be unrelated to these
outcomes (Braden et al., 2018; Geliebter & Aversa, 2003; Meule et al.,
2018; Nolan et al., 2010), illustrating a potential pathway by which
emotion dysregulation strengthens relationships between negative, not
positive, emotional eating and DE. These findings aside, results from the
present study should not be interpreted to mean that positive emotional
eating, and positive affectivity more broadly, is not associated with
deleterious outcomes. Recent research has demonstrated that the com
bination of negative and positive emotional eating, as opposed to
negative versus positive emotional eating, was positively associated with
psychopathology (Bourdier et al., 2018). Furthermore, positive affec
tivity has emerged as a construct of interest in relation to DE behaviors
such as binge eating in adults (Smith et al., 2019) and adolescents (Van
Malderen et al., 2019). The latter study identified two ‘vulnerability
profiles’ by which positive affectivity relates to self-regulatory behavior
(e.g., inhibitory control) and the subjective experience of binge eating in
adolescents. One profile demonstrated that higher self-regulation skills,
coupled with low positive affectivity, was associated with greater risk of
subjective binge eating whereas the other profile demonstrated that
lower self-regulation skills, coupled with high positive affectivity, was
also associated with greater risk of subjective binge eating. Thus, the
coupling of self-regulatory skills and positive affectivity may be a pro
tective profile for adolescents reporting subjective binge eating. Though
speculative in nature, it may be the case that high and low positive
affectivity, when coupled with high and low self-regulatory skills,
respectively, may be protective profiles for subjective binge eating in
adolescence, but this research question remains to be tested.
While the present study did not probe binge eating, findings are
informed by Val Malderen and colleagues (2019) given lower dietary
restraint and global scores of DE were evidenced with the coupling of
higher positive emotional eating and lower emotion regulation diffi
culties. Mapping on to the positive affectivity literature (Gruber, 2019;
Rothbart et al., 2000), the experience of positive emotional eating may
be better regulated through advantageous emotion regulation skills,
which, when combined, may contribute to decreased risk for a range of
DE attitudes, cognitions, and behaviors (Van Malderen et al., 2019).
Importantly, self-regulation (i.e., inhibitory control) and emotion

regulation skills are distinct constructs; however, a wealth of research
maps robust relationships between these constructs (Ochsner et al.,
2012; Okon-Singer et al., 2015), providing additional insights into the
present findings that illustrate weakened relationships between positive
emotional eating and DE through advantageous emotion regulation.
These findings add to recent research demonstrating that higher positive
emotional dysregulation (e.g., higher ease of activation and intensity of
experiencing positive emotions), coupled with higher positive emotional
eating, were associated with higher binge eating severity (Barnhart
et al., 2020). In this same study, when intensity of positive emotional
reactivity was regulated (i.e., lower), still coupled with higher positive
emotional eating, binge eating severity lowered. One important avenue
of future research would examine the role of emotional reactivity to
negative and positive emotions in relation to emotional eating, emotion
regulation, and DE attitudes and cognitions as examined in the present
study, as well as DE behaviors such as binge eating. In addition to this
avenue for future research, several other future research directions exist,
as well as several limitations to consider when interpreting results.
4.1. Limitations and future directions
First, due to the cross-sectional nature of the present study, findings
make no contribution to our understanding of causal links between
emotional eating, emotion regulation, and DE. Moreover, given the
cross-sectional nature of the present study, it is impossible to determine
the temporal nature of effects. For example, it could be the case that
higher weight concerns, in tandem with emotion regulation difficulties,
was associated with higher negative emotionality, which in turn was
associated with higher negative emotional eating. Future research
should experimentally manipulate negative and positive mood to
discern the temporal nature of these variables across varying emotion
regulation styles (e.g., advantageous versus disadvantageous emotion
regulation styles) in non-clinical and clinical populations with concur
rent emotional eating and DE. Second, the present findings were
exploratory due to small, homogenous sampling, and results should be
interpreted with caution. Continued research with larger, more diverse
samples is needed to provide confirmatory conclusions. Third, the pre
sent study explored research questions with non-clinical presentations of
DE to hone in on research questions specific to emotional eating (see
parent study, Braden et al., 2020). However, it is known that emotional
eating and DE occur in non-clinical populations (Barnhart et al., 2020;
Braden et al., 2018; Cooley & Toray, 2001; Krahn et al., 2005) and data
from the present study provide a springboard for future research to
examine potential constraints on generality with diverse, clinical sam
ples (Henrich et al., 2010; Simonds et al., 2017). Fourth, the present
study conceptualized emotion regulation broadly and did not parse out
specific facets of emotion regulation such as impulsiveness,
non-acceptance of emotions, difficulty engaging in goal-directed
behavior, limited use of emotion regulation strategies, awareness of
emotions, and lack of emotional clarity that could further explain
findings. Future research should explore effects across facets of emotion
regulation to add specificity to the literature base, especially in regard to
positive emotional eating (see Sultson & Akkermann, 2019), which may
assist in the development of targeted prevention and treatment efforts.
Fifth, because a wealth of research has examined relationships between
emotional eating and binge eating (Agras & Telch, 1998; Barnhart et al.,
2020; Fischer et al., 2007; Sultson et al., 2017; Tanofsky et al., 1997), the
present study focused on relationships between DE attitudes and cog
nitions (e.g., eating, weight, and shape concerns) and behaviors (e.g.,
dietary restraint), emotion regulation, and emotional eating. Future
research should examine similar research questions with binge eating to
discern the role emotion regulation difficulties may play on relation
ships with negative and positive emotional eating. Sixth, the range of
scores observed for negative and positive emotional eating on the EMAQ
was low compared to the range of scores for negative emotional eating
on the DEBQ, which could have impacted results in this exploratory
10

W.R. Barnhart et al.

Appetite 158 (2021) 105038

study. Relatedly and seventh, the present study focused on the EMAQ
emotional eating subscales, not the emotional situation subscales, to
map onto the existing emotional eating evidence base that probes eating
in response to emotions, not situations, and to better interpret effects
observed with the DEBQ negative emotional eating scale in which again,
emotional eating is operationalized as eating in response to emotions.
Future research would be well-positioned to tease out these effects with
the EMAQ emotional eating and situations subscales with larger, more
heterogeneous samples given the present results are exploratory in na
ture. Finally, the present study relied on self-report measures of
emotional eating that have received criticism regarding their validity (e.
g., Dutch Eating Behavior Questionnaire; Bongers & Jansen, 2016;
Braden et al. (2020); Domoff, Meers, Koball, & Musher-Eizenman, 2014;
Evers et al., 2018). In addition to testing these effects in experimental
paradigms, future research examining relationships between emotional
eating, emotion regulation, and DE with diverse methodologies such as
experience sampling methods may add useful information about how
these constructs unfold in the real world.
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5. Conclusions
Taken together, the present study further distinguishes negative and
positive emotional eating as unique eating phenotypes. Exploratory
findings reveal the importance of emotion regulation to uniquely
interact with negative and positive emotional eating in relation to DE,
namely that negative, not positive, emotional eating was associated with
worsened DE outcomes. Researchers and clinicians interested in the full
spectrum of emotional eating could leverage these findings when
addressing people with concurrent DE presentations in research and
treatment efforts targeting the development and maintenance of ad
vantageous emotion regulation.
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