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Abstract
Purpose There is building, but limited evidence to suggest that subjective binge eating (SBE) is clinically concerning. The 
current study examined associated features of SBEs including disordered eating, body shame, negative affect, and interper-
sonal problems, as well as how SBE occurrence relates to other daily eating experiences.
Methods Participants were 400 individuals recruited via internet snowball or Amazon Mechanical Turk, including 132 
with at least one SBE [with or without objective binge eating episodes (OBEs)] in the prior 3 months, 135 with at least one 
OBE (and no SBEs) in the prior 3 months, and 133 with no loss of control eating in the prior 3 months nor a likely lifetime 
history of anorexia nervosa. Participants responded to questionnaires assessing eating disorder behaviors (i.e., frequency 
of compensatory behaviors, dietary restriction), body shame, negative affect (depressive/anxiety symptoms), interpersonal 
difficulties, and perception of daily eating experiences.
Results Individuals with SBEs had higher numbers of vomiting, laxative misuse and hard exercise episodes, dietary restric-
tion, body shame, depressive and anxiety symptoms, and negative perceptions of daily eating experiences as compared to 
those with only OBEs and no loss of control eating.
Conclusion These results suggest that SBEs (whether on their own or combined with OBEs) are more related to disordered 
eating symptoms, body image concerns, depressive/anxiety symptoms, and general eating distress than OBEs on their own, 
suggesting that clinicians may view SBEs as markers of concern across domains.
Level of evidence III, well-designed group-comparison regression analysis.
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Introduction

A body of work has begun to examine how subjective binge 
eating (SBEs) and objective binge eating episodes (OBEs) 
may differ regarding eating pathology and broader psycho-
logical difficulties [1, 2]. OBEs are defined as core compo-
nents of bulimia nervosa (BN) and binge eating disorder 

(BED), and are characterized by loss of control and con-
sumption of “objectively large” amounts of food [3]. SBEs, 
on the other hand, are not described as part of a clinical 
diagnosis, and involve loss of control and the consump-
tion of subjectively (but not objectively) large amounts of 
food; there is also much less known about SBEs compared 
to OBEs. Given the need to further our understanding of 
SBEs, the current paper examines the relationship between 
presence of SBEs and disordered eating, as well as negative 
affect, interpersonal difficulties, and perceptions of daily eat-
ing experiences.

SBEs occur at fairly high rates. In a clinical sample of 
treatment-seeking individuals with binge eating/purging, 
one study found that 5% of their sample engaged in only 
SBEs, 10% engaged in only OBEs, and 85% engaged in both 
behaviors [4]. SBEs were also found to be more common 
than OBEs in an undergraduate female sample [5].
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Studies have begun to examine similarities and differ-
ences between SBEs and OBEs, finding few differences 
regarding eating disorder symptomatology, psychiatric 
comorbidity, and quality of life [1, 2, 6–10]. All of these 
studies, however, explored SBEs among nonclinical sam-
ples or samples recruited based upon OBE or bulimic symp-
toms, and, therefore, did not recruit based upon occurrence 
of SBEs. This is one of few studies recruiting based on loss 
of control without episode size requirements, which permits 
a unique focus on SBEs.

Previous studies with a wide range of clinical/nonclini-
cal samples have found no differences between those with 
SBEs versus OBEs on broad disordered eating symptoms 
[2, 6, 11–13]. For example, Mond et al. [2], in a sample 
with bulimic-type eating disorders, and Jenkins et al. [12], 
in a nonclinical sample of undergraduate women, did not 
find differences in eating pathology between individuals 
regularly (at least weekly) experiencing only SBEs versus 
only OBEs. Similarly, Fitzsimmons-Craft et al. [11], among 
treatment-seeking adolescents with BN, also found no signif-
icant differences in eating disorder symptomatology between 
those with only SBEs versus only OBEs. Thus, individuals 
with SBE-only presentations appear to have similar levels 
of disordered eating as those with OBEs.

Some work has also examined eating disorder behaviors 
(e.g., purging) and body dissatisfaction as they relate to 
SBEs and OBEs. Brownstone et al. [1] found that SBEs, and 
not OBEs, accounted for unique variance in diuretic misuse 
and weight/shape concerns, while Fitzsimmons-Craft et al. 
[11] found that SBEs, not OBEs, accounted for unique vari-
ance in dietary restraint. Dias Santana et al. [14] also found 
that adolescents with self-reported diabetes mellitus versus 
those without diabetes mellitus reported higher frequen-
cies of SBEs, but not OBEs, and discussed how higher SBE 
occurrence may relate to the dietary restrictions required 
of those with diabetes mellitus as part of managing illness. 
SBEs, thus, may be more related to dietary restraint, body 
dissatisfaction, and diuretic misuse than OBEs.

Research has also examined how SBEs versus OBEs are 
related to anxiety/depressive symptoms. Goossens et al. 
[6], comparing adolescents with only SBEs versus only 
OBEs, found no significant differences regarding depres-
sion symptoms, while Latner et al. [15] found that frequen-
cies of OBEs, and not SBEs, accounted for unique variance 
in depressive/anxiety symptomatology among community 
women. In contrast, two other studies found that SBEs are 
more related to depressive/anxiety symptoms than OBEs 
[1, 11]. Additionally, a recent study found that among ado-
lescents, positive affectivity interacted with self-regulation 
difficulties to account for variance in SBEs; whereas, nega-
tive affectivity interacted with self-regulation difficulties to 
account for variance in OBEs [16]. Thus, evidence is mixed 

regarding whether SBEs versus OBES are more indicative 
of negative affect.

Two less explored areas of research regarding SBEs and 
OBEs are interpersonal difficulties and perceptions of daily 
eating. One study found that SBEs, not OBEs, accounted 
for unique variance in social avoidance and insecure attach-
ment [1]. To the authors’ knowledge, no prior literature has 
explored differences in how individuals with SBEs versus 
OBEs versus no loss of control eating interpret daily eat-
ing. Does a person with SBEs interpret all eating experi-
ences as “bad” in nature or “too much”? Understanding how 
individuals with SBEs experience eating on a daily basis 
would extend the existing phenomenological understanding 
of SBEs.

The current study examined disordered eating symptoms, 
body shame, negative affect, and interpersonal problems 
among individuals with SBEs (with or without OBEs) as 
compared to individuals with only OBEs and individuals 
without loss of control eating in the prior 3 months (nor a 
likely lifetime AN history). Groups were also compared on 
perceptions of daily eating experiences. We hypothesized 
that those with SBEs as compared to those with only OBEs 
and no loss of control eating would have elevated disor-
dered eating and body shame, and equivalent, if not higher, 
depression/anxiety symptoms and interpersonal difficulties. 
We also hypothesized that those with SBEs would be the 
most likely to experience all eating as out of control given 
that SBEs occur, by definition, during episodes that are not 
large in size and, therefore, may occur in a wider range of 
daily contexts.

Methods

Participants

Participants included 132 individuals with at least one SBE 
during the prior 3 months (“SBE-included”) with or with-
out OBEs,1 135 individuals with at least one OBE (and no 
SBEs) during the prior 3 months (“OBE-only”), and 133 
individuals with neither a history of loss of control eating in 
the prior 3 months nor a likely lifetime AN history (non-loss 
of control eating; “non-LOC”). Inclusion criteria for this 
study included being over 18 years of age and having suf-
ficient English reading ability to complete an online survey. 
We recruited both individuals with loss of control eating and 

1 Notably, only 42 participants of the total 132 participants in the 
SBE-included group reported only SBEs. Due to discrepant group 
sizes and our interest in SBEs as markers (regardless of other episode 
types), we did not analyze this group on its own.
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those with no loss of control eating using two main recruit-
ment approaches, described below.

We recruited individuals who reported loss of control eat-
ing primarily by means of snowball sampling with initial 
outreach to groups associated with eating disorders [e.g., 
e-mails to listservs and organizations (e.g., Project Heal, 
University of North Carolina Center of Excellence for Eat-
ing Disorders) and announcements posted to various social 
media pages through Facebook (e.g., Eating Disorder Hope)] 
[17]. The e-mail/announcement was aimed at recruiting indi-
viduals who had experienced loss of control eating in the 
prior 3 months (with the goal of finding those with SBEs 
and/or OBEs), and included an online survey link. The 
announcement also asked recipients to repost/forward study 
information.

We recruited non-LOC individuals through Amazon 
Mturk, a recruitment method used in social science with 
similar reliability on demographic and personality meas-
ures when compared to lab-based (mostly undergraduate) 
samples [18]. Shapiro et al. [19] found that prevalence of 
depression, anxiety, and trauma exposure among Mturk 
participants matched or exceeded the general population, 
indicating that Mturk is useful for examining subclinical and 
clinical difficulties. The Mturk recruitment announcement 
stated that the study was “about eating” without specifying 
loss of control eating. Mturk participants completed an iden-
tical survey as snowball-recruited participants, and reported 
on loss of control eating experiences if applicable. A sub-
set of participants recruited through Mturk reported loss of 
control eating, and were included in the SBE-included or 
OBE-only group.

Of 217 participants who reported no loss of control eat-
ing in the prior 3 months nor a likely lifetime history of AN 
from the Mturk recruitment, 84 were randomly excluded to 
match SBE-included and OBE-only groups, resulting in 133 
non-LOC participants for analyses. Random exclusions were 
made within gender to maintain a similar gender ratio as loss 
of control eating groups. Excluded versus included non-LOC 
individuals did not significantly differ on core study vari-
ables or demographics.

Procedure

All participants completed the online survey in locations of 
their choosing (e.g., home). Before completing the online 
survey, participants read a online consent form that outlined 
information about study participation; they indicated elec-
tronic consent to proceed with the survey on this page before 
answering survey questions. Surveys were anonymized via 
Qualtrics, such that identifiers (e.g., IP address, location) 
were not included. After demographic and likely history 
of AN questions, participants were asked about presence/
absence of loss of control eating in the past 3 months and 

whether the amount eaten was perceived by themselves and 
others as large. The survey then proceeded through questions 
regarding SBEs and/or OBEs, as applicable, and broader 
psychological functioning. As a control item to check that 
participants were paying attention, we asked participants to 
“choose the number 4 below” from multiple choice options: 
1, 2, 3, 4, and 5. All participants responded correctly to this 
item, providing confidence that they were attending care-
fully. To minimize participant burden, subsets of items from 
established measures were used with included items selected 
based upon high item-total correlations and thematic con-
tent. See “Appendix” for selected items from these measures.

Participants recruited through snowball method were 
given an opportunity to participate in a drawing offering four 
chances toward a $25 gift card to Amazon.com, while Mturk 
participants were compensated $0.40 for survey completion. 
Mturk specifications were set such that repeat participants 
were not included. This study was approved by University of 
North Carolina at Chapel Hill’s Institutional Review Board.

Measures

Demographics and likely history of AN

Participants were asked about gender, race, ethnic identity, 
and age, as well as questions to approximate lifetime history 
of AN (i.e., whether others had ever been concerned about 
their past low weight, low weight/height at that time, and 
whether they tried to lose or keep off weight at that time). 
These questions were not diagnostic, but rather allowed for 
our team to get a sense of whether or not a person may have 
had a history of AN per DSM-5 criteria.

Identification of SBEs and OBEs

Participants were asked if they had experienced loss of con-
trol eating in the prior 3 months, and those who indicated 
“yes” were asked additional questions to differentiate SBEs 
from OBEs. Participants were asked about SBEs as follows: 
“Was there at least one episode in the past 3 months when 
both of the following two criteria were met: (1) You expe-
rienced loss of control. AND (2) You perceived the amount 
you ate as too large but others would not have agreed that it 
was too much food?” OBEs were assessed as follows: “In the 
past 3 months when you felt out of control while eating, was 
there a time when you ate what others would perceive as 
a large amount of food?” Participants then provided exam-
ples of their most recent SBE and/or OBE, such that size 
of the episodes could be confirmed. The sizes of example 
episodes were coded based upon Eating Disorder Examina-
tion (EDE) size criteria [20] by two independent raters: the 
first author and a post-baccalaureate research assistant with 
1.5 years of eating disorder assessment experience. Percent 
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agreement between the two coders for SBE and OBE exam-
ples were 80.92% and 79.10%, respectively. For discrepant 
codes, the first author examined the discrepancy, and deter-
mined which codes were most representative. For difficult to 
categorize amounts, consultation with a colleague special-
izing in eating disorders yielded final consensus.

Disordered eating symptoms and body shame

The Eating Disorder Examination-Questionnaire (EDE-
Q) is a 36-item self-report survey adapted from the EDE 
interview, which assesses psychological symptoms of eating 
disorders [20, 21]. Construct validity has been demonstrated 
by high correlations between the EDE-Q and interview ver-
sion of the EDE subscales ranging from 0.78 to 0.85 [21]. 
To assess eating disorder behaviors, we used items from 
the EDE-Q that assess number of episodes over the prior 
28 days of vomiting, laxative misuse, diuretic misuse, and 
hard exercise. We also asked the number of days in the past 
28 days that participants had deliberately engaged in dietary 
restriction (a dietary restraint item from the EDE-Q).

To assess body shame, we used two items from the Body 
Shame subscale of the Objectified Body Consciousness 
Scale (OBCS-BS) [22]. The Body Shame subscale captures 
feelings of shame related to one’s body not conforming to 
cultural expectations. The OBCS-BS has been found to have 
adequate internal consistency with an alpha of 0.75 in prior 
work [22]. Construct validity has also been demonstrated 
with an expected negative correlation between body shame 
and body esteem [22]. In the current study, the correlation 
between the items from the OBCS was 0.68 (p < 0.001).

Negative affect

We selected six items from the depression and anxiety scales 
of the Depression Anxiety Stress Scales (DASS) [23], a 
21-item self-report measure, including three 7-item self-
report scales: anxiety, depression, and stress, each scale with 
adequate internal consistency (Cronbach’s alpha > 0.88) and 
validity when compared to other measures of depression and 
anxiety, such as the Hospital Anxiety and Depression Scale 
and Beck Depression Inventory [23, 24]. In the current study, 
coefficient alphas for the items chosen from the depression 
and anxiety scales were 0.88 and 0.79, respectively.

Interpersonal difficulties

We selected five items across the UCLA Loneliness Scale 
(UCLA-LS—three items) [25] and the Multidimensional 
Scale of Perceived Social Support (MSPSS—two items) 
[26].

The UCLA-LS is a 20-item self-report survey that 
assesses feelings of loneliness using a 4-point scale 

(1 = never, 4 = always) [27]. The UCLA-LS has been found 
to have high internal consistency with alphas of 0.89–0.94 
in prior work, and high test–retest reliability over a 1-year 
time period [25]. Construct validity has been demonstrated 
by high concordance between UCLA-LS and self-perceived 
inadequacy of [25]. In the current study, the coefficient alpha 
for the three items from UCLA-LS was 0.87.

The MSPSS is a 12-item measure of perceived adequacy 
of social support with a 7-point scale (1 = very strongly 
disagree, 7 = very strongly agree) and focuses on three 
subscales: family, friends, and significant other [26]. The 
MSPSS has been found to have good internal reliability with 
alphas between 0.84 and 0.93 [28, 29]. Validity from each 
subscale has also been demonstrated by concordance with 
other indicators of perceived support in the given domain 
(e.g., adolescents reporting closer relationships with fam-
ily perceiving greater family social support than those not 
reporting close relationships with family) [29]. In the current 
study, the correlation between items from the MSPSS (one 
from Family subscale, one from Friends subscale) was 0.39 
(p < 0.001).

Perceptions of daily eating experiences

There was no precedent from which to base measurement of 
daily eating experience perception. Thus, we used a novel, 
computer-based approach to ascertain how participants 
would perceive imagined eating scenarios regarding loss of 
control, amount, and healthfulness.

We showed participants images of five food items: 
banana, bowl of salad, pizza slice, bagel, and muffin. Par-
ticipants were asked the following: “Imagine that you have 
not eaten in 2 h and that the last item of food you ate was a 
small snack (e.g., 1 cup of pretzels or carrots). Now imagine 
that you just ate the item of food pictured”. Participants then 
indicated on a Likert scale from 0 to 6 the extent to which 
they would have (1) felt “out of control”, (2) perceived the 
item as “too much food”, and (3) considered the item as 
“bad” or “unhealthy”. Items were grouped into “carbohy-
drate” (i.e., pizza, bagel, muffin) and “fruit/vegetable” (i.e., 
banana, bowl of salad) categories. Mean responses for ques-
tions within category were considered in analyses.

Data analytic plan

We compared SBE-included, OBE-only, and non-
LOC groups using multivariate analyses of variance 
(MANOVA) for each of the following conceptual group-
ings of dependent variables: compensatory behaviors, 
negative affect, interpersonal difficulties, and perception 
of daily eating experiences, with analyses of variance 
(ANOVA) following significant multivariate findings. 
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Dietary restriction and body shame were investigated 
using ANOVAs with significant ANOVAs followed by 
Tukey post-hoc tests.

Analyses were run with and without number of episodes 
(total SBEs and OBEs over the past 3 months) as a covari-
ate, since number of episodes may correlate with over-
all severity of eating difficulties, and, further, may differ 
depending upon whether a person reports multiple types of 
loss of control eating. The pattern of findings was identical 
with and without the covariate; thus, for parsimony, we 
reported findings without the covariate.

Results

Demographic information

Demographic information for each group and tests of 
group differences are presented in Table 1. No significant 
group differences were found for race/ethnicity. Significant 
group differences were found regarding age with the non-
LOC group significantly older (M = 38.57 years) than both 
the OBE-only (M = 27.63 years) and SBE-included groups 
(M = 24.13 years). Based on z score cell comparison, the 
SBE-included group had significantly more participants 
who identified as being a woman (95.46%; n = 126) than 
the OBE-only group (84.44%; n = 114), but not the non-
LOC group (90.23%; n = 120). Additionally, the SBE-
included group had significantly more participants with 
a likely AN history (17.42%; n = 23) than the OBE-only 
group (8.15%; n = 11).

Disordered eating symptoms and body shame

There was a significant group difference in number of epi-
sodes of compensatory behaviors over the prior 28 days, 
F(8,654) = 9.64, Wilks’ Lambda = 0.80, p < 0.001 (see 
Table 2). The SBE-included group had higher numbers of 
vomiting, laxative misuse, and hard exercise episodes over 
the prior 28 days than both OBE-only and non-LOC groups. 
The OBE-only and non-LOC groups did not significantly 
differ on compensatory behaviors.

Groups were also significantly different on dietary 
restriction (F(2,330) = 37.18, p < 0.001) and body shame 
(F(2,334) = 89.39, p < 0.001) with the SBE-included group 
higher on dietary restriction and body shame than the OBE-
only group, which was higher than the non-LOC group (see 
Table 2).

Negative affect

There was a significant group difference in negative affect, 
F(6,662) = 12.42, Wilks’ Lambda = 0.81, p < 0.001. The 
SBE-included group reported higher anxiety and depression 
symptoms than the OBE-only group, which in turn reported 
higher depression and anxiety than the non-LOC group (see 
Table 2).

Interpersonal difficulties

There was a significant group difference in interpersonal dif-
ficulties, F(4,664) = 22.28, Wilks’ Lambda = 0.78, p < 0.001. 
The SBE-included and OBE-only groups did not differ from 
each other on loneliness or perceived social support, but 

Table 1  Demographic descriptive statistics and group differences

Differing superscripts indicate groups significantly different from one another. For age, we used analysis of variance (ANOVA), followed by a 
post-hoc Tukey test to determine which groups were significantly different from one another. For all other variables, we used omnibus chi-square 
tests, followed by z square cell comparison tests with Bonferroni correction when omnibus chi-square tests were significant, as suggested by 
Goodman (1969)
SBE subjective binge eating, OBE objective binge eating, SBE-included includes those with SBEs with or without OBEs in the prior 3 months 
(n = 132), OBE-only includes those with only OBEs in the prior 3 months (n = 135), Non-LOC individuals without self-reported loss of control 
eating in the prior 3 months, nor likely  lifetime history of anorexia nervosa (n = 133)

SBE-included OBE-only Non-LOC Significance

Age (mean, SD) 24.13 (8.38)a 27.63 (10.35)b 38.57 (13.88)c F(2,397) = 61.12, p < 0.001
Gender Pearson chi-square = 14.59, p = 0.006
 Woman (%, n) 95.46% (n = 126)a 84.44% (n = 114)b 90.23% (n = 120)a,b

 Man (%, n) 2.27% (n = 3)a 14.07% (n = 19)b 9.77% (n = 13)b

 Other (%, n) 2.27% (n = 3)a 1.48% (n = 2)a 0.00% (n = 0)a

 Likely History of AN 17.42% (n = 23)a 8.15% (n = 11)b N/A Pearson chi-square = 6.92, p = 0.031
Race and ethnicity
 Caucasian/white (%, n) 86.36% (n = 114) 85.93% (n = 116) 81.95% (n = 109) Pearson chi-square = 1.21, p = 0.545
 Not Hispanic/Latino (%, n) 89.39% (n = 118) 91.85% (n = 124) 96.24% (n = 128) Pearson chi-square = 4.60, p = 0.100
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both groups reported higher loneliness and less perceived 
social support than the non-LOC group (see Table 2).

Perception of daily eating experiences

There was a significant group difference in perceptions of 
imagined carbohydrate eating experiences, F(6,656) = 29.59, 
Wilks’ Lambda = 0.62, p < 0.001. The SBE-included group 
reported higher likelihood of interpreting eating carbo-
hydrates as “out of control”, “too much food”, and “bad/
unhealthy” than the OBE-only group, which in turn reported 
a higher likelihood of these negative perceptions than the 
non-LOC group.

There was also a significant group difference in per-
ceptions of imagined fruit/vegetable eating experiences, 
F(6,656) = 16.08, Wilks’ Lambda = 0.76, p < 0.001. The 
SBE-included group reported a higher likelihood of inter-
preting the experience of eating fruits/vegetables negatively 
than the OBE-only and non-LOC groups, but the OBE-only 

group did not significantly differ from the non-LOC group 
(see Table 2).

Discussion

The SBE-included group endorsed significantly higher rates 
of disordered eating symptomatology (i.e., dietary restriction 
and number of vomiting, laxative misuse and hard exercise 
episodes in the past 28 days) and greater body shame than 
OBE-only and non-LOC individuals. The findings related to 
dietary restriction and body shame replicate prior research 
and align with the higher likelihood of history of lifetime 
AN among the SBE-included group in this sample [1, 11]. 
It could be that SBEs, at least among some individuals, are 
a holdover symptom from previous AN, with SBEs more 
likely marking dietary restriction and body shame. Notably, 
the OBE-only group did not significantly differ from the 
non-LOC group on compensatory behaviors. These findings 

Table 2  Group comparisons using MANOVA and ANOVA among SBE-included, OBE-only, and non-LOC eating groups

Results from multivariate tests are indicated in bold. Compensatory behavior frequencies were reported as number of episodes in the past 
28 days. Superscripts specify which groups were statistically significantly different from one another based upon post-hoc Tukey tests. Possible 
values of the constructs are as follows: dietary restriction: 0–6, body shame: 0–5, anxiety/depression symptoms: 0–3, loneliness: 0–3, perceived 
social support: 0–6, perception of daily eating experiences: 0–6
SBE subjective binge eating, OBE objective binge eating, SBE-included includes those with SBEs with or without OBEs in the prior 3 months 
(n = 132), OBE-only includes those with only OBEs in the prior 3 months (n = 135), Non-LOC individuals without self-reported loss of control 
eating in the prior 3 months, nor likely lifetime history of anorexia nervosa (n = 133)

SBE-included OBE-only Non-LOC Significance

Eating disorder symptoms
 Dietary restriction 4.86a 3.88b 2.50c F(2,330) = 37.18, p < 0.001
 Compensatory behavior frequency F(8,654) = 9.64, Wilks’ Lambda = 0.80, p < 0.001, partial η2 = 0.11
 Vomiting 5.92a 0.47b 0.00b F(2,330) = 14.81, p < 0.001
 Laxative use 1.57a 0.26b 0.01b F(2,330) = 17.21, p < 0.001
 Diuretic use 1.36a 0.48a,b 0.01b F(2,330) = 5.01, p = 0.007
 Hard exercise 7.10a 2.05b 1.44b F(2,330) = 25.07, p < 0.001
 Body shame 4.08a 3.71b 2.43c F(2,334) = 89.39, p < 0.001

Negative affect F(6,662) = 12.42, Wilks’ Lambda = 0.81, p < 0.001, partial η2 = 0.10
 Anxiety 2.11a 1.69b 1.34c F(2,333) = 27.56, p < 0.001
 Depression 2.32a 2.02b 1.48c F(2,333) = 26.63, p < 0.001

Interpersonal difficulties F(4,664) = 22.28, Wilks’ Lambda = 0.78, p < 0.001, partial η2 = 0.12
 Loneliness 3.08a 3.01a 2.20b F(2,334) = 47.57, p < 0.001
 Perceived Social Support 4.18a 4.28a 5.21b F(2,333) = 20.82, p < 0.001

Perception of daily eating experiences
 Carbohydrate images F(6,656) = 29.59, Wilks’ Lambda = 0.62, p < 0.001, partial η2 = 0.21
  “Out of control” 4.77a 3.43b 1.90c F(2,330) = 80.66, p < 0.001
  “Too much food” 5.07a 3.44b 2.22c F(2,330) = 74.99, p < 0.001
  “Bad/unhealthy” 5.82a 5.06b 3.58c F(2,330) = 57.41, p < 0.001

 Fruit/vegetable images F(6,656) = 16.08, Wilks’ Lambda = 0.76, p < 0.001, partial η2 = 0.13
  “Out of control” 2.32a 1.37b 1.23b F(2,330) = 32.39, p < 0.001
  “Too much food” 2.80a 1.50b 1.37b F(2,330) = 45.47, p < 0.001
  “Bad/unhealthy” 1.84a 1.27b 1.30b F(2,330) = 12.40, p < 0.001
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suggest that the presence of SBEs among the general popula-
tion may be more indicative of disordered eating than OBEs, 
particularly using online recruitment.

Regarding negative affect, the SBE-included group 
reported significantly higher anxiety and depression symp-
toms than both OBE-only and non-LOC groups. These find-
ings align with previous evidence that SBEs may indicate 
worse negative affect than OBEs on their own [1, 11].

SBE-included and OBE-only groups did not significantly 
differ in their report of interpersonal difficulties (i.e., loneli-
ness and perceived social support), but both groups reported 
higher levels of difficulties in these areas than the non-LOC 
group. This, in contrast to Brownstone et al. [1], suggests 
that SBEs may not indicate greater interpersonal difficul-
ties than OBEs. Rather, either form of loss of control eating 
may co-occur with loneliness and lack of perceived social 
support.

Regarding perceptions of daily eating experiences, the 
SBE-included group was more likely to perceive both carbo-
hydrate and fruit/vegetable consumption experiences nega-
tively as compared to OBE-only and non-LOC groups. The 
OBE-only group was more likely to perceive carbohydrate 
consumption experiences, but not fruit/vegetable consump-
tion, negatively compared to the non-LOC group. Thus, 
individuals with SBEs may have a more global tendency to 
experience eating as out of control and negative regardless 
of food type, which may result in a wider range of aversive 
eating contexts and potentially more chronic stress related 
to eating.

All group differences between SBE-included and OBE-
only groups remained after controlling for total number of 
SBE/OBE episodes. Therefore, we can more confidently 
conclude that there is something about SBEs, even when 
combined with OBEs, that results in associations with 
variables under consideration, and that associations are not 
merely markers of higher numbers of loss of control epi-
sodes and, therefore, higher symptom severity. That said, 
future research should examine SBE-only versus OBE-only 
versus SBE and OBE presentations to further understand 
these different behaviors.

The present study was the first to investigate SBEs 
using online recruitment and data collection. We used 
language commonly used in the EDE interview to opera-
tionalize SBEs for our participants. Additionally, we asked 
for example episodes to confirm size. Given the lack of 
retesting in the current study, we were not able to deter-
mine test–retest reliability of SBE assessment. We did 
find, however, that using our approach, many participants 
were able to provide an example episode that corresponded 
to the size definition when applicable. Thus, we were able 
to identify individuals meeting SBE criteria using a novel 
online assessment tool that could be applied in future 
research. A limitation was that to limit participant burden, 

we used subsets of items from psychometrically validated 
instruments. Another limitation relates to online recruit-
ment and online data collection. Online recruitment may 
result in selection bias of only participants with access to 
technology and comfort with online research, and, addi-
tionally, online data collection may be associated with less 
engagement and attention than methodologies involving 
personal interaction. As an attempt to assess attention, we 
included a control item to check that participants were 
paying attention and their responses to the control item 
suggested they were as described above.

Future research should continue to assess SBEs sepa-
rately, and expand on negative affect findings by exploring 
how momentary affective experience of SBEs may differ 
from OBEs. Additionally, further research on how to target 
SBEs in treatment will be important as we build our under-
standing of this little-known subtype of binge eating, which 
have been found to be particularly difficult to treat [30].

The current findings have diagnostic, assessment, and 
therapeutic implications. Given that SBEs likely mark dis-
ordered eating and negative affect, our diagnostic system 
should incorporate this information by including SBEs as 
possible loss of control eating that can accompany compen-
satory behaviors for a diagnosis of BN or another defined 
diagnosis besides Other Specified Feeding and Eating Dis-
order to allow for maximal insurance coverage and treatment 
refinement. Furthermore, the size distinction between SBEs 
and OBEs should not be dismissed in treatment or future 
research, because SBEs are likely distinct from OBEs with 
regard to associated psychological difficulties. It is clear that 
SBEs should be considered with the same, if not higher, 
level of clinical concern as OBEs, and should be assessed 
separately from OBEs. Clinicians may benefit from ask-
ing detailed questions about size of loss of control eating 
episodes, as size may provide relevant clinical information. 
SBEs may be markers of more severe disordered eating 
symptomatology, particularly compensatory behaviors and 
dietary restriction, and clinicians should be aware of this 
possibility when working with clients who struggle with 
SBEs.

What is already known on this subject?

Research shows that SBEs are common among the gen-
eral population and eating disorder samples [4, 5]. There 
is also building evidence that SBEs are clinically concern-
ing in terms of their associations with other disordered eat-
ing symptoms, negative affect, and broader psychological 
distress [1, 2, 6–10]. Furthermore, existing research shows 
that SBEs may have unique phenomenology and associated 
features compared to OBEs [1, 6, 11, 14–16].



2208 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2021) 26:2201–2209

1 3

What does this study add?

All of this existing research has been conducted in nonclini-
cal samples or samples recruited based upon engagement in 
OBEs or bulimic behaviors. This is the first study to recruit 
specifically based upon SBE occurrence, and to look at rela-
tions between SBE occurrence and individuals’ perceptions 
of eating more broadly. Our findings show that, even con-
trolling for total number of loss of control eating episodes, 
SBEs seem to mark increased severity of disordered eating 
symptoms (i.e., body shame, restrictive eating and bulimic 
behavior symptoms), negative affect, and more globalized 
tendency to view all eating, regardless of food type, as out 
of control and negative.

Funding The current research was funded by the John Dashiell Disser-
tation Start Up award through University of North Carolina at Chapel 
Hill Department of Psychology and Neuroscience.

Availability of data and material Study data is available upon request.

Compliance with ethical standards 

Conflict of interest The authors have no conflicts of interest or compet-
ing interests to disclose.

Ethical approval This study was approved by University of North Caro-
lina at Chapel Hill’s Institutional Review Board.

Informed consent Informed consent was obtained from all the indi-
vidual participants included in the study.

Appendix

Selected items used in online survey

UCLA Loneliness Scale Version 3: Participants indicate fre-
quency of experiencing this from “Often”, “Sometimes”, 
“Rarely”, “Never” [25]. Items included were: “There is no 
one I can turn to (item 7)”, “No one really knows me well 
(item 15)”, “I feel isolated from others (item 16)”.

Depression Anxiety Stress Scales (DASS-21): Partici-
pants indicate the extent to which the statement “applies 
to them” on a scale from 0 to 4: “Did not apply to me” (0) 
to “Applied to me very much or most of the time” (3) [23]. 
Items included were: “I couldn’t seem to experience any 
positive feeling at all (item 3)”, “I experienced breathing 
difficulty (e.g. excessively rapid breathing, breathlessness 
in the absence of physical exertion) (item 4)”, “I felt that I 
had nothing to look forward to (item 10)”, “I was aware of 
the action of my heart in the absence of physical exertion 
(e.g. sense of heart rate increase, heart missing a beat) (item 

19)”, “I felt scared without any good reason (item 20)”, “I 
felt that life was meaningless (item 21)”.

Multidimensional Scale of Perceived Social Support 
(MSPSS): Participants indicate on a scale from 1 to 7 the 
extent to which the agree with the statement (“1” if you Very 
Strongly Disagree Circle to “7” if you Very Strongly Agree) 
[26]. Items included were: “I get the emotional help and sup-
port I need from my family (item 4)”, “I can talk about my 
problems with my friends (item 12)”.

Objectified Body Consciousness Scale-Body Shame sub-
scale (OBCS-BS): Participants indicate the extent to which 
they agree with the statement (“1” if they “Strongly Disa-
gree” to “5” if they “Strongly Agree”) [22]. Items included 
were: “When I can’t control my weight, I feel like something 
must be wrong with me (item 9)”, “I feel like I must be a 
bad person when I don’t look as good as I could (item 11)”.
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