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Abstract

Background: This study explored the relationships be-
tween Diagnostic and Statistical Manual of Mental Disor-
ders, Fifth edition (DSM-5) binge-eating disorder (BED)
diagnostic features (Criteria B and C) with weight/shape
overvaluation, anxiety/depression, pain, and physical and
mental health related quality of life (QoL) in a general pop-
ulation sample.

Methods: Data comprised 280 participants aged >15
years, from a State epidemiological sample. Participants
reported weekly recurrent binge-eating (DSM-5 BED cri-
teria) without another main eating disorder diagnoses. Bi-
variate and multivariable analyses were used to explore as-
sociations.
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Results: After adjustment for age and sex, Crite-
rion B1, “rapid eating” was associated with increased
distress, lower weight/shape overvaluation and higher
pain/discomfort; B2, “uncomfortably full eating” was asso-
ciated with higher weight/shape overvaluation; B3, “non-
hungry eating” was associated with higher weight/shape
overvaluation; and, B5, binge-eating “disgust, guilt,
or depression” was associated with increased binge-
eating distress, higher weight/shape overvaluation, anxi-
ety/depression and lower mental health related QoL. Crite-
rion C (“binge-eating distress) was associated with greater
pain/discomfort and anxiety/depression and lower mental
health related QoL Low frequency of B4 (n = 12, 4.3%;
“Solitary binging due to embarrassment”) precluded multi-
variable analyses.

Conclusions: These findings indicate clinical asso-
ciations of these DSM-5 criteria and suggest each may
have singular value. In particular, disgust with eating (B5)
and binge-eating distress (Criterion C) appeared to have
the most consistent associations with indicators of mental
health and eating disorder symptoms.
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Introduction

Binge-cating is the key characteristic of binge-eating
disorder (BED), the most prevalent type of eating disorder
worldwide and which has significant physical and mental
health consequences [1]. The American Psychiatric Asso-
ciation’s Diagnostic and Statistical Manual of Mental Dis-
orders, Fifth edition (DSM-5) [2] requires for its diagno-
sis that recurrent binge-eating episodes (Criteria A and D)
are accompanied by three or more behavioural indicators
of (Criterion B): (1) “rapid eating”; (2) “uncomfortably
full eating”; (3) “non-hungry eating”; (4) “eating in isola-
tion due to embarrassment over the amount of food being
consumed”; (5) “feelings of disgust, guilt, or depression”.
These are not mandated by the International Classification
of Diseases, 11th Revision (ICD-11) [3] although the pres-
ence of marked distress about binge-eating (DSM Criterion
C) is required by both. Two studies, one in a clinical [4]
and one in a non-clinical general population [5] comparing
the two schemes found despite not needing to have DSM5
Criterion B, participants diagnosed with ICD-11 BED had
similar levels of symptom severity and mental health re-
lated quality of life (QoL) as had individuals meeting the
full DSM-5 criteria. (In the latter study however only 7
people met the full DSM5-criteria and 41 met ICD-11 cri-
teria [5]) These behavioural indicators and distress are as
well not required by either diagnostic system for other dis-
orders characterised by recurrent binge episodes [2,3] and
have mixed supporting evidence.

An early study [6] investigated the five behavioural in-
dicators of Criterion B in a self-selected online community
sample. The highest positive predictive value for identi-
fying presence of recurrent binge-eating (Criterion A) was
observed for Criterion B4 and B3. A second study [7] in
an expanded online community sample found that presence
of binge-eating distress (Criterion C) differentiated people
with higher levels of eating disorder symptoms and depres-
sion from those with only Criteria A and B of BED. In more
contemporary research in college cohorts, Klein et al. [8]
identified that presence of B5 alone effectively predicted
significant distress (Criterion C) in people with BED or sub-
threshold BED. Richson ef al. [9] in a transdiagnostic stu-
dent sample of people with an eating disorder (majority with
BN or sub-threshold BN) and recurrent binge eating (ma-
jority with BN or sub-threshold BN) found only B3 and B4
predicted binge-eating frequency and only B4 predicted eat-
ing disorder related QoL. Mohsin ef al. [10], recent investi-
gation in an adult general population sample of people with
a high body mass index (BMI) and recurrent binge-eating,
found three of DSM-5 BED Ceriterion B features (B3, B4,
and B5) and Criterion C to be associated with a higher BMI,

but “eating rapidly” (B1) was associated with a lower BMI.
Reporting three or more of the five Criterion B specifiers
was uncommon (6.8% of the sample). However, this study
was focused only on binge-eating features as they may be
associated with a high BMI.

Only one of these studies has examined relationships
between Criteria B and C for BED [8] only two [7,10] have
examined health status external to the eating disorder such
as depression [7] and obesity [10] and only one [10] was
in a representative community sample. Thus the present
study was planned to further investigate the DSM-5 Cri-
teria B and C in a representative general population sam-
ple, i.e., within the Research Domain Criteria framework of
studying phenomena independent of presumptions made by
current diagnostic schemes [11]. We chose this sample as
it minimises the effects of selection bias known in clinical
samples, in particular Berkson’s bias [12] whereby inherent
features and associations of diagnostic criteria for a disor-
der may not be found in population of higher illness sever-
ity [13]. We also sought to examine more comprehensively
than any other previous study the BED Criteria B1-B5 and
C along with putative features external to eating disorder
symptoms.

Specific aims were to examine BED DSM-5 crite-
ria associations and eating disorder diagnostic features
and attributes, particularly the presence of binge-eating
distress, weight/shape overvaluation, anxiety/depression,
mental health related QoL, pain/discomfort and physical
health related QoL in people who met all other criteria
for DSM-5 BED, i.e., A—presence of binge-eating, D—
binge-eating at least weekly, and E—not having another
main eating disorder, anorexia nervosa (AN) or bulimia
nervosa (BN). Based on previous research we hypothe-
sised that Criterion C may be associated with greater anxi-
ety/depression, C and B4 with more impaired QoL, and B3
and B4 with other eating disorder illness severity indictors
such as binge-eating frequency. All other analyses were ex-
ploratory.

Materials and Methods
Study Design

The present study data were obtained from the 2017
South Australian Health Omnibus Survey (HOS). The HOS
was an annual face-to-face cross-sectional survey [14,15]
of people aged 15 years and over which in 2017 included
questions related to BED and health status provided by the
authors (REDACTED [10]).
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Sample and Procedure

Both representative metropolitan and country area
State households were surveyed with a two-stage design
[14]. A starting point was randomly selected for each sta-
tistical area and 10 dwellings were chosen using a predeter-
mined selection process based on a “skip pattern” of every
fourth household [14]. Data were gathered using in person
interviews from 08/2017 to 12/2017 by trained interview-
ers (one person interviewed per home). Up to six visits were
made to each home.

In all, 5300 households were selected for partici-
pation, of which a total of 2977 individuals were inter-
viewed, resulting in a response rate (“completed inter-
views/initial eligible sample”) of 57.0% and a participation
rate (“completed interviews/(initial eligible sample — non-
contact after six attempts)”) of 65.3% [14]. Reasons for
non-participation were listed as predominantly refusal, be-
ing not present in the home, dwelling was inaccessible, and
being unwell or not fluent in English [14]. Of 2977, 249
(n = 280 with weighting) participants were included in this
study who were experiencing weekly binge-eating (Crite-
ria A and D of BED in the DSM-5) category and who did
not meet criteria for BN/AN diagnosis and thus were eligi-
ble for the diagnosis of BED. Based on a standard deviation
(SD) of 9.7 for mental health related QoL (mean 49.5, n =
280), a sample size of 164 was estimated in retrospect to be
sufficient for this study (95% confidence interval [CI] and
a margin of error of 1.5) [16]. Similarly, with a SD of 10.5
for physical health related QoL (mean 48.0), the retrospec-
tive power analysis estimated n = 192 was required [ 16]. As
BMI was not investigated in this paper, this sample included
people who had not reported BMI and thus was larger than
in the former paper of 230 unweighted (255 weighted) par-
ticipants [10].

HOS data were weighted to the sex, age, geographical
area profile of the population of interest and the probabil-
ity of selection within a household to ensure that the survey
findings were applicable to that population as a whole [14].
The 2016 Australian Bureau of Statistics Estimated Resi-
dential Population data were used for the weighting process
[14].

Study Instruments

The study interview questions included sociodemo-
graphic features, height and weight, current eating DSM-
5 disorder diagnostic symptoms adapted from Fairburn
[17] see also [15] and anxiety/depression, mental/physical
health related QoL, and pain/discomfort. Participants were

asked if they had experienced binge eating episodes (uncon-
trolled episodes of objectively and unusually large amounts
of food) in the last 3 months and any of the five B crite-
ria and criterion C (distress). Binge distress responses were
coded as none, a little and a lot and distress was referenced
to it resulting in functional life impacts [2]. Because of low
numbers with “a lot” of distress (n = 35) any distress was
used as an indicator of Criterion C or marked distress.

DSM-5 criteria for BN and AN were also asked,
e.g., purging: regular (>weekly) laxatives/diuretics/self-
induced vomiting for weight/shape and overvaluation—
rated O/not at all to 6/extreme importance to self-view.
Scores of “0-3” were categorized as “no” and “4-6” as
“yes” (indicating overvaluation was present).

Pain/discomfort, and anxiety/depression were mea-
sured with the respective dimension items from the vali-
dated ED-5D [18] prompt cards defining levels i.e., 1 =
absent (i.e., “I have no pain or discomfort/l am not anx-
ious or depressed” , 2 = slight, 3 = moderate, 4 = severe,
and 5 = extreme “I have extreme pain or discomfort/I am
extremely anxious or depressed”). The widely used 12-
item Short Form Health Survey (SF-12) determined men-
tal/physical health related QoL [19-21]. It has a Physi-
cal Component Scale (PCS) and Mental Component Scale
(MCS). The first queries general/physicalhealth physical-
role limitations, and pain, while the MCS queries mental
health, emotional role limitations, and socialisation. Scores
range zero to 100 and scores above 50 indicate higher than
population mean HRQoL and less than 50 is suggestive of
lower than population mean HRQoL. The SF-12 has been
validated worldwide across many health conditions and for
use within the Australian population [19-21].

Ethical Considerations

Verbal informed consent was recorded and signed also
by the parent/carer of those aged 15-17 years. Ethics ap-
proval for the HOS 2017 was granted by the University of
Adelaide’s Human Research Ethics Committee Approval
number (H097-2010).

Statistical Analysis

Descriptive statistics for all measures were generated
for both non-weighted (n = 249) and weighted (n = 280)
data. Initially, the associations of sociodemographic and
clinical variables were explored through bivariate analy-
sesand inferential statisticssuch as chi-square (x?), ¢ and
F-tests examined between-group differences (a priori al-
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pha value <0.05, two-sided tests) differences across sub-
groups. In measures with two categories i.e., 2 by 2 chi-
square tables where number of cases for any groups are
smaller than 5 in that situation Fishers Exact test were used;
and for items with more than 2 categories where number
of cases for any groups are smaller than 5 in that situa-
tion Pearson’s continuity correction factor was used to esti-
mate the p-values. The effect size, Cohen’s d for individual
measures were calculated by comparing means among two
groups, with a Cohen’s d of 0.2 denoting a small effect, 0.5
a medium effect, 0.8 and above a large effect [22]. The
effect size, partial Eta squared estimated through analysis
of variance (ANOVA) for individual measures by compar-
ing means in more than two groups [21]. Value of partial
Eta squared indicates small effect = 0.01 (explains 1% of
the variance); medium effect = 0.06 (explains 6% of the
variance); and large effect = 0.14 (explains 14% or more
of the variance). Measures found to be statistically signifi-
cant (p < 0.05) in bivariate analyses are included in multi-
variable logistic (for dichotomous variables) and linear re-
gression (for continuous variables) analysis to further ex-
amine the relative contribution of each of these predictive
measures adjusting for age and sex. It is to be noted that
“presence of any distress (0 = no distress, 1 = any distress)”
and “weight/shape overvaluation (no = 0, yes = 1)” are de-
fined as dichotomous and thus multiple logistic regression
model was used for these two measures [23]. MCS and PCS
were coded as continuous, satisfying the criteria of normal-
ity (skewness is in between —2 to +2 and kurtosis between
—7 to +7) and thus multivariable linear regression model
was used for these two measures [24]. Pain/discomfort
and anxiety/depression were coded as 5-point Likert scale
and thus multivariable ordinal regression model was used
for these two dependent variables which were significantly
positively correlated (r = 0.36, p < 0.01); assuming that
higher pain/discomfort score was associated with higher
anxiety/depression score “pain/discomfort” was used as an
independent variable for “anxiety/depression”. Similarly
we adjusted MCS and PCS for individual’s status of Anxi-
ety/depression and Pain/discomfort respectively due to the
overlap in these constructs. Given the limited number of
participants (n = 12) who indicated “yes” for the BED fea-
ture B4 it was excluded from the multivariable analyses.
The results of the multiple logistic regression models are
presented as adjusted odds ratios (aORs) along with a 95%
CI; standardised regression coefficients (beta) and multiple
correlation “R” were provided from multivariable linear re-
gression analyses. The Statistical Package for Social Sci-
ences, V. 28 (IBM, New York, USA) was used [25].

Results
Participant Features (Weighted Sample)

This sample’s mean age was 42.6 years (SD = 16.1,
range; 73, 15-88 years; n = 280), 129 (45.9%) participants
were women, the majority (n = 175, 62.4%) were mar-
ried/living as married and were Australasian born (n =204,
72.9%), 118 (42.1%) were in fulltime employment, and 59
(21.1%) were tertiary qualified.

Weekly binge-eating was reported by 170 (60.7%) and
twice weekly by 110 (39.3%) participants. The most fre-
quently reported feature of binge-eating was “eating until
feeling uncomfortably full” B2; (n = 134, 47.8%) and 70
(25%) participants did not report a Criterion B feature and
only 20 (7.1%) reported three or more. Only 12 (4.3%) re-
ported B4, 34 (12.1%) BS5, 43 (15.4%) B1, and 99 (35.4%)
B3. Any distress was reported by 118 (42.3%). B2 and B3
were Criterion B features most commonly associated with
each other or another behavioural indicator. Mean scores
were 49.5 (SD = 9.7) for MCS, 48.0 (SD = 10.5) for PCS,
1.8 (SD = 0.9) for pain/discomfort and 1.4 (SD = 0.7) for
anxiety/depression.

A sensitivity analysis was conducted to assess the im-
pact on findings of investigating any distress vs only a lot of
distress. On r-tests and 2, compared to participants report-
ing “a little” distress (n = 83) participants reporting a lot of
distress (n = 35) had significantly (p < 0.05) higher levels
of pain/discomfort (Cohen’s d = —0.49) anxiety/depression
(Cohen’s d = —0.71) and binge eating frequency but not
MCS, PCS or weight shape overvaluation.

Association of BED Gender, Age and Diagnostic Features
With Distress and Weight/Shape Overvaluation

The findings from the bivariate analyses (Table 1)
found female participants, younger individuals, and those
who affirmed diagnostic features B1, B3, B4 and B5 ex-
perienced higher levels of distress. The number of diag-
nostic features reported by individual participants showed
a significant linear association with distress levels. As the
number of endorsed features increased, so did the distress
rate, with 27.1% for those with no-specifiers, 44.4% for
those with one specifier and 100% those reported 4 to 5
features. Participants having overeaten two or more times
a week have reported significantly higher distress as com-
pared those reported overeaten once a week in past three
months (37.3% vs. 50.0%; p = 0.036). Furthermore, the
results presented in Table 1 indicate that participants who
indicated “yes” to diagnostic features B2-B5 were signif-
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icantly more likely to exhibit higher rates of weight/shape
overvaluation. Conversely, participants who reported “yes”
to diagnostic feature B1 were significantly less likely to ex-
perience weight/shape overvaluation.

Adjusted odds ratios (aORs) derived from multiple lo-
gistic regression presented in Table 2 indicate that women
were 3.32 times more likely to experience distress as com-
pared to men (aOR = 3.32, 95% CI [1.94, 5.69]). After
adjusting for age and sex, participants who reported “yes”
to diagnostic feature B1 exhibited 3.84 times higher likeli-
hood of experiencing distress (aOR = 3.84, 95% CI [1.79,
8.28]); similarly, those who reported “yes” to B5 (aOR =
2.68, 95% CI [1.13, 6.34]) were 2.68 times more likely to
experience distress as compared to others. In alignment
with the bivariate results, the aORs revealed that individuals
who responded “yes” for B1 were significantly less likely
to have weight/shape overvaluation (aOR = 0.29; 95% CI
[0.14, 0.61]), while those who reported “yes” for B2 and B5
were more likely to exhibit higher weight/shape overvalua-
tion.

Association of Gender, Age, BED Diagnostic Features,
Distress With Pain/Discomfort, Anxiety/Depression, and
Health Related Quality of Life: Results From Bivariate
and Multivariable Regression Analyses

Pain/discomfort: Results from the bivariate analysis
(Table 3; Ref. [19,22,23]) and multivariable ordinal regres-
sion model (Table 4) indicate that older adults, as well as
individuals who reported “yes” to diagnostic feature B1,
those experiencing any form of distress, and individuals
who reported “no” for weight/shape overvaluation, were
more likely to have significantly higher pain/discomfort
scores.

Anxiety/depression: The results from bivariate anal-
ysis and the multivariable ordinal regression model reveal
that women and those who responded “yes” to diagnostic
feature B5 and those experiencing any form of distress were
more likely to have significantly higher anxiety/depression
scores (Table 3 & 4).

MCS: The findings from bivariate analyses presented
in Table 4 indicate that women, younger individuals, and
those who reported “yes” to diagnostic features B4, B5 and
experiencing any distress were more likely to have signifi-
cantly lower MCS. Standardised regression co-efficient de-
rived from multivariable linear regression model also re-
confirm that participants who responded “yes” to speci-
fier BS, along with the presence of any distress and higher
anxiety/depression scores, were more likely to demonstrate
poorer MCS (Table 4a).

PCS: The results of bivariate analyses indicate that
older individuals and those who reported “yes” to diag-
nostic feature B2, having presence of any distress and a
higher anxiety/depression score were more likely to experi-
ence poorer PCS (Table 4a). Multivariable linear regression
analysis also revealed that older participants, those who re-
ported “yes” to feature B2, and individuals with higher anx-
iety/depression levels were more likely to have poorer PCS
(with adjustment) by (Table 4a).

Discussion

This study found that there were significant associa-
tions between Criterion B specifiers and Criterion C (binge-
eating related distress) and overvaluation but adjusting for
age and sex, onlyB1 (eating much more quickly) and B5
(feeling disgusted or very down after eating) remained sig-
nificantly associated with distress. Some associations with
overvaluation were retained after adjustment but whilst
those who endorsed B2 and B5 had higher levels of overval-
uation, those who endorsed B1 had lower levels. Endorsing
criteria B1 and C were associated with higher pain and dis-
comfort and endorsing criteria B5 and C were associated
with higher levels of anxiety/depression. After adjustment,
those who endorsed Criteria B5 and C had poorer mental
health related QoL but no Criterion B or C was associated
with poorer physical health related QoL.

In this paper Criterion C thus emerged as the most in-
formative indicator of overall health status in the context of
binge-eating. Participants who reported experiencing dis-
tress consistently demonstrated poorer mental and physical
health indices, including poorer mental health related QoL,
increased pain/discomfort, and heightened levels of anxiety
and depression. This indicates that distress may serve not
only as a diagnostic criterion but also as a marker of severity
and impairment. These results are consistent with the find-
ings of Grilo and White [7] who reported the presence of
Criterion C (as a diagnostic feature of BED in the context of
the DSM framework) to be associated with more severe eat-
ing disorder symptoms and depression compared to those
with BED Criteria A and B alone. This also accords with
broader literature e.g., Hay ef al. [26] which reported asso-
ciations between distress related to binge-eating and greater
functional impairment, as well as a poorer quality of life in
their review of the epidemiology of eating disorders.

This paper found few associations between Criteria B
features and other health indices with the exception of B5
(“feelings of disgust associated with eating”) which was as-
sociated with poorer mental health related QoL, anxiety and
depression and higher weight/shape overvaluation. This
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Table 1. Association of diagnostic features by presence of any binge-eating related distress and overvaluation [weighted sample

n =280]".

Participant feature(s) Presence of any binge-eating distress Weight/Shape overvaluation
Gender, age, binge-eating disorder N Yes: a little or a lot N Yes (score 4-6)
diagnostic features and any distress n row % n row %
All participants 279 118 423 280 152 54.3
Gender

Male 152 45 29.6 151 74 49.0

Female 127 73 57.5 129 78 60.5

p-values <0.001 0.055
Age groups (years)

15-29 66 35 53.0 68 39 57.4

3044 90 29 322 90 47 522

45+ 122 53 43.4 122 66 54.1

p-values 0.031 0.808
Binge-eating episodes frequency

Weekly 169 63 37.3 170 94 553

>twice weekly 110 55 50.0 110 58 52.7

p-values 0.036 0.674
B1. Eating much more rapidly than normal

Not present 237 90 38.0 237 139 58.6

Present 42 28 66.7 43 13 30.2

p-values 0.001 0.001
B2. Eating until uncomfortably full

Not present 145 66 45.5 146 62 42.5

Present 134 52 38.8 134 90 67.2

p-values 0.071 <0.001
B3. Non-hungry eating

Not present 180 69 38.3 181 90 49.7

Present 99 49 49.5 99 62 62.6

p-values 0.001 0.042
B4. Solitary binge

Not present 266 105 39.5 268 141 52.6

Present 12 12 100.0 12 12 100.0

p-values <0.001 0.001
BS. Disgusted/Guilt/Low mood after binge

Not present 245 94 38.4 246 126 51.2

Present 34 24 70.6 34 26 76.5

p-values <0.001 <0.010
n BED features

Not one 70 19 27.1 70 27 38.6

1 126 56 44.4 128 69 53.9

2 62 29 46.8 62 42 67.7

3 12 6 50.0 12 9 75.0

4or5 8 8 100 8 5 62.5

p-values <0.001 0.008
Any distress

No (not at all) 161 89 55.3

Yes (yes = a little or a lot) 117 63 53.8

p-values 0.810

Notes: #The numbers (Ns) in this table do not always add up to 280 due to the exclusion of not stated/inadequate or missing data (e.g., for
presence of any distress’ a response was missing for one participant and was excluded from the distress related analysis); p (alpha) values are
calculated based on Chi-square test; in 2 by 2 tables where number of cases for any groups are smaller than 5 in that situation Fishers Exact
test were used; and for items with more than 2 categories where number of cases for any groups are smaller than 5 in that situation Pearson’s

continuity correction factor was used to estimate p-values.
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Table 2. Association of gender, age and binge-eating disorder diagnostic features (coded as no = 0, yes = 1) with presence of any
binge-eating related distress and weight/shape overvaluation (score 0-3 = no, score 4-6 = yes): adjusted odds ratios with 95%

confidence interval from multiple logistic regression analyses (weighted sample n = 280).

Participant feature(s)

Any (little/a lot) distress

Shape overvaluation

(mo=0,yes=1) (no = score 0-3, yes = score 4-6)

Gender, age and binge-eating disorder diagnostic features aOR (95% CI) p-values aOR (95% CI) p-values
Gender (male = 0, reference category, female = 1) 3.32(1.94, 5.69) 0.001 Not included in model*
Age groups 0.050 Not included in model*

15-29 years [reference category] 1.00

3044 0.42 (0.21, 0.85) 0.020

>45 years 0.70 (0.36, 1.35) 0.290
B1. Eating much more rapidly than normal (no = ref. cat) 3.84 (1.79, 8.28) 0.001 0.29 (0.14, 0.61) 0.001
B2. Eating until uncomfortably full (no = ref. cat) 0.84 (0.49, 1.43) 0.520 2.50(1.51,4.14) 0.001
B3. Non-hungry eating (no = ref. cat) 1.19(0.67, 2.11) 0.550 1.37 (0.79, 2.37) 0.260
B4. Solitary binge (no = ref. cat) $Excluded - $Excluded
BS. Disgusted/Guilt/Low mood after binge (no = ref. cat) 2.68(1.13, 6.34) 0.030 3.17(1.28,7.89) 0.013
Model summary

—2 Log likelihood 327.89 348.97

Model Chi-square 51.78 0.001 37.59 0.001

*Not included in the multiple logistic regression model as was not found to be statistically significant (p > 0.05) in bivariate analysis (Table 2);

$Excluded from the multiple logistic regression model as B4 specifier was reported as “yes” by 12 participants, all 12 participants also reported

having reported distress as “yes” and, also, all of these 12 participants reported “yes” for weight/shape overvaluation and thus there were no

participants for reference category “no” i.e., the logistic regression model was unable to estimate aOR for this item B4 specifier (for both variables

“any type of distress” and “weight/shape overvaluation”); aOR, adjusted odds ratio; CI, confidence interval.

is consistent with previous research of Wilfley et al. [27]
who noted that these adverse emotions contributed to the
persistence of the disorder, reinforcing feelings of shame
and guilt, which subsequently resulted in more binge-eating
episodes [27]. The present findings however contrast with
those of Richson ef al. [9] who found the requirement for
three Criterion B specifiers to be present was associated
with an incrementally higher severity indicator i.e., binge
eating frequency. There was a variable pattern of associa-
tions with other symptoms and with indices of severity; in
the present study B5 and Criterion C were associated with
mental health related QoL and in Richson ef al. [9] B4 and
B3 were associated with binge-eating frequency and only
B4 was associated with eating disorder specific QoL. Vari-
ations in participant samples may explain inconsistences
with Richson ef al. [9] whose sample represented a younger
and well-educated population (a university student popula-
tion). Previous findings of B3, B4, B5 and Criterion C to
be associated with higher weight [10] might also be consid-
ered to be consistent with their association with mental or
physical health severity indicators. However, this was only
the case for Criterion C and BS5 in the present study. Re-
lationships between high weight and BED are complex [1]
and these findings may reflect that it cannot be assumed that
a higher weight necessarily indicates more severe BED.

Previous studies have reported a strong association
between weight/shape overvaluation and increased psy-
chopathology in BED, as well as depression [28—33] and
as a potential indicator of BED severity and health status
[32,33]. This present research has further identified a con-
sistent association between higher levels of weight/shape
overvaluation and specific binge-eating diagnostic features,
particularly B2 andB5. It was not expected that B1 would
be associated with lower overvaluation and this is not read-
ily explained and has not been previously reported. It may
be that this is a Type 2 error due to low numbers. However,
B1 was not the least frequently reported Criteria B feature.

The physical health related impacts were most evident
for B1 and distress with both were significantly associated
with increased pain and discomfort, but no features were
associated with impaired physical health related QoL after
adjustment. It may be possible that rapid eating might be
directly associated with physical pain and discomfort and
binge-eating related distress with pain and discomfort via
a mediator, such as known somatic effects of anxiety/stress
like chest pain albeit these relationships are complex [34].
Further research is needed to investigate the physical health
status of people with these BED diagnostic features in larger
and different populations and the present findings should be
regarded as preliminary in this area.
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Table 3. Association of binge-eating disorder diagnostic features andbinge distress and weight/shape overvaluation with
pain/discomfort, anxiety/depression, and health related quality of life (weighted sample n = 280%).

Participant feature(s) Pain/ Anxiety/ MCS PCS
Discomfort Depression
Mean SD Mean SD Mean SD Mean SD

All participants 1.8 0.9 1.4 0.7 49.5 9.7 48.0 10.5

Gender
Male 1.7 0.9 1.3 0.6 51.1 8.4 48.5 10.5
Female 1.8 0.9 1.6 0.8 47.7 10.8 475 10.6
p-values from ¢-test 0.710 0.006 0.005 0.420
Cohen’s d —0.04 —0.34 0.35 0.10

Age groups (years)
15-29 1.5 0.8 1.5 0.7 47.0 10.3 53.7 7.3
3044 1.7 0.7 1.4 0.6 50.4 8.2 49.4 8.8
45 and above 2.0 1.0 1.4 0.8 50.3 10.2 439 11.5
p-values from F-test 0.003 0.551 0.044 0.001
Partial Eta squared 0.042 0.005 0.034 0.165

B1. Eating much more rapidly than normal
Not present 1.7 0.8 1.4 0.7 49.7 9.8 48.0 10.8
Present 2.1 1.0 1.7 0.9 48.7 9.4 48.3 8.7
p-values from z-test 0.012 0.082 0.544 0.831
Cohen’s d —-0.50 —0.35 0.10 —0.03

B2. Eating until uncomfortably full
Not present 1.8 0.9 1.4 0.7 49.9 9.2 49.3 9.5
Present 1.7 0.9 1.5 0.8 49.2 10.3 46.6 11.4
p-values from z-test 0.309 0.780 0.554 0.033
Cohen’s d 0.12 —-0.03 0.07 0.26

B3. Non-hungry eating
No 1.7 0.8 1.4 0.7 50.2 9.0 48.9 9.6
Yes 1.9 1.0 1.5 0.7 48.3 10.9 46.4 11.9
p-values from z-test 0.073 0.492 0.138 0.058
Cohen’s d -0.24 —0.08 0.20 0.25

B4. Solitary binge
Not present 1.8 0.9 1.4 0.7 49.9 9.5 479 10.4
Present 1.6 0.9 1.8 0.6 40.9 10.6 49.7 12.9
p-values from z-test 0.444 0.093 0.012 0.652
Cohen’s d 0.23 —0.45 0.94 —0.17

BS5. Disgust/Guilt/Low mood after binge
Not present 1.7 0.9 1.3 0.6 51.0 8.4 48.1 10.2
Present 2.0 1.1 2.2 1.1 39.1 12.4 472 12.6
p-values from #-test 0.150 <0.001 <0.001 0.693
Cohen’s d -0.33 -1.24 1.32 0.09

Frequency B1-B5
Zero present 1.7 0.8 1.3 0.5 52.0 6.3 48.9 9.1
One present 1.7 0.9 1.4 0.7 493 10.5 48.9 10.4
Two present 1.9 1.0 1.4 0.7 50.4 8.5 46.6 10.8
Three present 2.0 1.0 1.9 1.0 44.8 12.2 43.1 15.1
Four or five present 2.3 1.3 2.4 1.2 325 9.0 45.5 13.0
p-values from F-test 0.161 0.001 0.001 0.230
Partial Eta squared 0.024 0.095 0.118 0.026
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Table 3. Continued.

Pain/ Anxiety/ MCS PCS
Discomfort Depression
Mean SD Mean SD Mean SD Mean SD

Binge-eating episodes/3-month frequency

Weekly 1.6 0.8 1.3 0.6 49.9 9.3 49.5 10.2

More than once weekly 2.0 1.0 1.6 0.9 48.9 10.3 45.7 10.6

p-values from z-test <0.001 0.001 0.19 0.002

Cohen’s d -0.52 -0.38 0.11 0.37
Presence of any distress

No 1.6 0.7 1.2 0.4 53.0 6.5 49.2 9.5

Yes 2.0 1.0 1.8 0.9 45.0 11.2 46.3 11.7

p-values from ¢-test <0.001 <0.001 0 <0.001 0.032

Cohen’s d —0.48 —0.96 0.92 0.27
Weight/Shape overvaluation

No 1.9 1.0 1.5 0.7 50.1 9.3 47.7 9.2

Yes 1.6 0.8 1.4 0.7 49.1 10.1 48.3 11.6

p-values from #-test 0.002 0.609 0.401 0.611

Cohen’s d 0.39 0.06 0.10 -0.06

Notes: #The numbers (Ns) do not always add up to 280 due to exclusion of not stated/ inadequate or missing data; MCS and PCS are the

mental and physical health component scores of the health related quality of life measure respectively [19]; p (alpha) ¢-test for 2 groups and

F-test for 3 or more groups; Cohen’s d: The effect size individual measures were calculated by comparing means in two groups. Cohen’s d

indicates: small effect = 0.20; medium effect = 0.50; large effect = 0.80 [22]. Partial Eta squared: The effect size for individual measures

were calculated by comparing means in more than two groups. Value of partial Eta squared indicates: small effect = 0.01 (explains 1% of

the variance); medium effect = 0.06 (explains 6% of the variance); large effect = 0.14 (explains 14% or more of the variance) [23]; SD,

standard deviation; BED, binge-eating disorder.

Clinical Implications

Although the paper found variability and inconsisten-
cies with previous research for the criterion B features the
findings in the present paper should not be taken as an in-
dication for clinicians to cease exploring the DSM-5 diag-
nostic characteristics of binge eating in in their patients. In
particular, any distress, not merely marked distress, related
to the binge eating episodes emerged as a feature that sup-
ports the likelihood of other relevant clinical features being
present and impaired levels of mental health related quality
of life. Other criterion B features, particularly BS (having
discussed guilt or depression after binge eating episodes)
were also associated with other indices of poorer mental
health and overvaluation. B4 was too infrequent for mul-
tivariable analyses but this should not be taken to imply it
is not a useful feature to inquire about. Together with re-
search that has found people without these features to have
similar levels of mental health related quality of life impair-
ment and binge eating severity, the present findings support
the position that the ICD-11 approach to binge eating dis-
order diagnosis may be more useful in the clinic and more
people would meet diagnostic criteria which may be needed
to access care. (In Brytek-Matera et al. [5] only 7 people

met the full DSM5-criteria but 41 met ICD-11 criteria).

Strengths and Limitations

Strengths of the study include the use of a represen-
tative population sample and minimising biases associated
with clinical or self-selected populations and the use of a di-
agnostic interview. Limitations include the incomplete as-
sessment of anxiety, depression, and pain/discomfort, with
single item measures which may be subject to measure-
ment error, along with the subjective reporting of dietary
restriction and simplifying Criterion C “marked distress”
to “any or a lost distress”. There is also potential for the
overestimation or underestimation of the psychopathology
occurrences among participants due to the interviewers’
backgrounds, despite a fidelity review of 10% of the in-
terviewer’s work. Furthermore, some analyses lacked sta-
tistical power due to small cell counts. This impacted on
studying levels of B4 and also marked distress (a little or a
lot, the latter which more closely accords with the DSM-5
marked distress criterion) and the sensitivity analysis indi-
cated this, thus the strength of associations found for dis-
tress and pain/discomfort and anxiety/depression may have
been reduced. Finally, the study was cross-sectional in na-
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Table 4. Association of gender, age, binge-eating disorder diagnostic features (B1-BS), presence of any distress (no =0, yes = 1)

and weight/shape overvaluation by main health status measures pain/discomfort and anxiety/depression: estimates from

ordinal regression analyses (n = 280).

Participant feature(s) Pain/Discomfort Anxiety/Depression Anxiety/Depression
(without pain/discomfort)
Gender, age, binge-eating disorder diag- Estimates p-values Estimates p-values Estimates p-values
nostic features, distress, pain/discomfort,
anxiety, weight/shape overvaluation
Threshold for dependent variables
1 0.98 0.003 0.13 0.86 2.16 0.001
2 2.89 0.001 2.44 0.001 4.29 0.001
3 4.44 0.001 4.35 0.001 6.04 0.001
4 (ref. cat.) - - -
Independent variables
Gender [male (ref. cat.), female] Not included 0.19 0.521 0.01 0.987
Age groups (years)
15-29 (ref. cat.)
3044 0.77 0.023 0.82 0.128 0.23 0.662
45 and above 1.1 0.001 0.64 0.217 0.64 0.217
Presence of any distress [no (ref. cat.), 0.83 0.001 0.13 0.685 1.93 0.001
yes]
B1. Eating much more rapidly than nor- 0.72 0.032 Not included Not included
mal [no (ref. cat.), yes]
B5.  Disgust/Guilty/Low mood after Not included 1.61 0.001 1.48 0.001
binge [no (ref. cat.), yes]
Binge eating episodes [once a week (ref. 0.73 0.003 0.13 0.685 0.39 0.179
cat.), 2 or more weeks]
Weight/Shape overvaluation [score 0-3 —0.66 0.006 Not included Not included
(ref. cat.), score 4—6]
Pain/Discomfort Not applicable Not included
1. I have no pain or discomfort -3 0.001
2. I have slight pain or discomfort -1.72 0.001
3. I have moderate pain or discomfort -1.39 0.036
4 & 5. Thave severe or extreme pain or
discomfort. (ref. cat.)
Model fitness index
Model chi-square 54.01 (df=17) <0.001 107.54 (df = 10) <0.001 100.15 (df=7) <0.001
Pseudo R-square
Cox and snell 0.176 0.32 0.245
Nagelkerke 0.197 0.389 0.298

Not included: B2, B3 and B4 are not included in the regression model as this was not found to be statistically significant (p > 0.05) in bivariate

analysis (Table 3) B2, B3 and B4 were not found to be significantly associated with pain/discomfort and anxiety/depression in Table 3 so are not

included in multivariable model. Binge eating episodes coded as 1 = once a week, 2 = two or more times a week; ref.cat. = reference category.

ture, which precludes the ability to draw causal inferences
and prospective research is indicated to investigate the spec-
ifiers’ predictive validity and the casual nature of their re-
lationships with other clinical features and health impacts.
Given the low frequency of Criterion B and C features of
BED in the general population much larger epidemiological
studies are needed alongside prospective clinical studies to

test the predictive validity of these criteria. It would also be
relevant to study other aspects of validity in larger samples
e.g., sensitivity and specificity of individual criteria and the
classification performance of alternative diagnostic thresh-
olds, e.g., any versus marked binge-eating related distress.
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Table 4a. Association of gender, age, binge-eating disorder diagnostic features (B1-B5), presence of any distress (no =0, yes = 1)
and weight/shape overvaluation by health related quality of measures : standardised regression coefficients (3) from multiple
linear regression analyses (n = 280).

Participant feature(s)

Dependent variables used in multiple regression model

Demographic, binge-eating disorder features,
any distress, pain/discomfort, anxiety/depression,

weight/shape overvaluation

MCS

PCS

B p-values Jo] p-values
Gender (male = 0, female = 1) —-0.002 0.965 Not included
Age in years 0.09 0.053 —0.282 0.001
B1. Eating much more rapidly than normal (0, 1) Not included Not included
B2. Eating until uncomfortably full (0, 1) Not included —0.144 0.072
B3. Non-hungry eating(0, 1) Not included Not included
B4. Solitary binge (0, 1) Not included Not included
BS. Disgust/Guilt/Low moodafter binge (0, 1) —0.188 <0.001 Not included
Binge eating episodes (1, 2) Not included —-0.003 0.956
Presence of any distress (no =0, yes = 1) —0.18 <0.001 —0.048 0.347
Pain/Discomfort (1 to 5) 0.088 0.081 —0.529 <0.001
Anxiety/Depression (1 to 5) -0.487 <0.001 0.037 0.488
Weight/Shape overvaluation (score 0-3 =0, 4-6 = 1) Not included Not included
Value of multiple R-square 0.447 0.439
Value of adjusted R-square 0.435 0.426
Value of F-statistic 36.5 <0.001 354 <0.001

MCS and PCS are the mental and physical health component scores of the health related quality of life measure respectively [19]; Not included:

variables are not included in the regression model as they were found to be not statistically significant (p > 0.05) in bivariate analysis (Table 3).

Conclusions

This study found that Criterion B and C features of
BED have disparate frequencies of being affirmed and var-
ied associations with physical and mental health status. In
particular, disgust with eating (B5) and marked distress
(Criterion C) appeared to have the most clinical utility with
Criterion C most consistently associated with indicators of
mental health status and other eating disorder diagnostic
features. As different BED behaviours are associated with
different health indices and 75% of participants reported at
least one Criterion B behaviour, there may be utility in re-
taining them as diagnostic descriptors even if the require-
ments for 3/5 is not met.
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Non-re-identifiable data are available subject to re-
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propriately constituted institutional human research ethics
committee. The original dataset is property of Harrison
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analyses.
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