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Abstract
Preliminary research suggests that pediatric overweight is associated with increased eating disorder pathology, however,
little is known about which overweight youth are most vulnerable to eating disorder pathology. We therefore investigated
122 overweight treatment-seeking youth to describe eating disorder pathology and mental health correlates, and to identify
psychopathological constructs that may place overweight youth at increased risk for eating disorder pathology. Youth
participated in a comprehensive assessment of eating disorders, mood and anxiety disorders, general psychopathology, and
risk variables involving semi-structured clinical interviews and self- and parent-report questionnaires prior to the initiation
of weight-loss treatment. Ten youth met criteria for an eating disorder, and over one-third endorsed recent binge eating.
Eating disorder pathology was associated with depressive and anxious symptoms (p’so0.001). Structural equation
modeling indicated increased negative affect, teasing experience, and thin-ideal internalization, and decreased
perfectionism were associated with increased eating disorder pathology. Findings corroborate earlier work indicating
that eating disorder pathology is elevated and clinically signiﬁcant in overweight treatment-seeking youth, bolstering the
need for mental health assessment of such individuals. Cross-sectional modeling proposed key variables that relate to
eating disorder pathology in overweight treatment-seeking youth, which following prospective replication, may inform the
development of effective interventions for overweight and eating disorders.
r 2007 Elsevier Ltd. All rights reserved.
Keywords: Pediatric overweight; Eating disorder; Binge eating; Structural equation modeling; Risk modeling

Corresponding author. Present address: Department of Psychiatry, University of Chicago Hospitals, MC 3077, 5841 S. Maryland
Avenue, Chicago, IL 60637, USA. Tel.: +1 773 702 1546; fax: +1 773 702 9929.
E-mail address: kamryn@bu.edu (K.T. Eddy).

0005-7967/$ - see front matter r 2007 Elsevier Ltd. All rights reserved.
doi:10.1016/j.brat.2007.03.017
This article is a U.S. government work, and is not subject to copyright in the United States.

ARTICLE IN PRESS
K.T. Eddy et al. / Behaviour Research and Therapy 45 (2007) 2360–2371

2361

Introduction
The prevalence of pediatric overweight in the United States is of signiﬁcant concern. Approximately 33% of
youth are overweight (body mass index [BMI] X95th percentile for age and gender) or at risk for overweight
(85thpBMIo95th percentile for age and gender) (Ogden et al., 2006). Pediatric overweight carries serious
medical risks including elevated blood pressure, type II diabetes mellitus, heart disease, respiratory disease,
and dyslipidemia (Botero & Wolfsdorf, 2005; Dietz, 1995; Ebbeling, Pawlak, & Ludwig, 2002), and is often
predictive of adult obesity (Whitaker, Wright, Pepe, Siedel, & Dietz, 1997). Further, pediatric overweight is
associated with increased mortality independent of adult obesity (Must, Jacques, Dallal, Bajema, & Dietz,
1992).
Overweight youth may be at increased risk for psychosocial difﬁculties, particularly, eating disorder (ED)
pathology (e.g., Stice, 2002). As binge eating is commonly associated with overweight (Spitzer et al., 1992,
1993), binge eating disorder (BED) and sub-diagnostic threshold binge eating are of interest among
overweight youth. BED is currently recognized in the Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV-TR; American Psychiatric Association [APA], 2000) as a diagnostic category in need of further
study and as a type of ED not otherwise speciﬁed (EDNOS) characterized by recurrent binge eating
(overeating accompanied by loss of control occurring on average at least twice weekly for 6 months) and
marked distress in the absence of regular compensatory behaviors (APA, 2000). Binge episodes may be
associated with a cluster of symptoms including eating rapidly, eating until uncomfortably full, eating large
amounts in the absence of hunger, eating in secret due to embarrassment, and feeling disgusted, depressed, or
guilty after eating (APA, 2000).
Preliminary research suggests that ED pathology is prevalent among overweight youth. To date, 10 reports
(including seven separate samples) have described BED and binge eating among youth seeking weight-loss
treatment, ﬁnding that approximately 20–35% endorse binge eating at sub-diagnostic threshold frequencies
(Berkowitz, Stunkard, & Stallings, 1993; Britz et al., 2000; Decaluwe & Braet, 2003, 2004; Decaluwe, Braet, &
Fairburn, 2003; Glasofer et al., 2007; Goossens, Braet, & Decaluwe, 2007; Isnard et al., 2003; Levine,
Ringham, Kalarchian, Wisniewski, & Marcus, 2006; Severi, Verri, & Livieri, 1993). These estimates are only
slightly lower than rates of binge eating among obese treatment-seeking adults (e.g., Spitzer et al., 1993) and
are increased compared to healthy weight youth (for review, see Tanofsky-Kraff, in press).
A growing body of literature suggests the clinical signiﬁcance of ED pathology among overweight youth.
Cross-sectional studies indicate binge eating in overweight youth suggests a more severe psychological proﬁle.
For example, severe body dissatisfaction and shape/weight concerns are increased in overweight youth and
associated with binge eating (Berkowitz et al., 1993; Decaluwe & Braet, 2003, 2004; Decaluwe et al., 2003;
Goosens et al., in press; Tanofsky-Kraff et al., 2004). Additionally, there is some support for a positive
association between binge eating and depression/anxiety (e.g., Berkowitz et al., 1993; Glasofer et al., in press;
Goosens et al., in press; Isnard et al., 2003; Morgan et al., 2002), although this association has not been
supported in all studies (Decaluwe et al., 2003; Tanofsky-Kraff et al., 2004). Such ﬁndings have clinical
relevance as increased psychopathology has been associated with poorer weight-loss treatment outcome
(Epstein, Wisniewski, & Weng, 1994).
Further, longitudinal research suggests that ED pathology may indicate a poor prognosis in overweight
youth. Binge eating has been associated with excessive weight gain over time (Stice, Cameron, Killen,
Hayward, & Taylor, 1999; Stice, Presnell, & Spangler, 2002; Tanofsky-Kraff et al., 2006), which may increase
medical risks and the likelihood of adult obesity. Likewise, follow-up studies suggest ED pathology is
associated with a worse outcome for treatment-seeking overweight youth (i.e., less weight loss; Braet, 2006).
Finally, longitudinal community studies suggest subthreshold ED pathology is associated with the
development of full-syndrome EDs (for review, see Stice, 2002). As such, ED pathology may be of clinical
importance in overweight youth, suggesting that its detection has relevance both for intervention of
overweight and prevention of EDs.
To date, there is little evidence indicating which overweight youth are most vulnerable to ED pathology. In
a meta-analytic review of risk factors for ED pathology, Stice (2002) suggested that according to social
learning theory, overweight may lead to increased pressure to be thin, which may be brought on by negative
weight comments (e.g., teasing) or exposure to models of ED pathology (e.g., parents/peers/media). In turn,
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perceived pressure to be thin in combination with personality characteristics (e.g., perfectionism) may lead to
body dissatisfaction, negative affect, and a cycle of dieting and binge eating (Stice, 2002). While these
variables, including thin-ideal internalization, experience of teasing, exposure to models of ED pathology,
negative affect, and perfectionism have all been identiﬁed as prospective risk factors for ED pathology in
community samples (for review, see Stice, 2002), how these variables interact to predict ED pathology
speciﬁcally among overweight youth has not been examined. A risk model of ED pathology among
overweight youth based on social learning theory and previous meta-analytic review (Stice, 2002) may be
useful in identifying those in this population who are most vulnerable to the cross-sectional and longitudinal
risks associated with ED pathology and overweight.
The present investigation was designed (1) to replicate and build upon the ﬁndings from previous studies by
comprehensively describing ED pathology and relevant mental health correlates in overweight treatmentseeking youth in order to shed light on the prevalence and clinical signiﬁcance of ED pathology herein, and (2)
to assess a cross-sectional ‘‘risk’’ model of ED pathology in these youth to determine whether constructs
emerge that may place youth at increased risk for ED pathology. We hypothesized that a substantial minority
of the sample would exhibit ED pathology, which, in turn, would be associated with increased general
psychopathology marking its clinical signiﬁcance. Further, we hypothesized that cross-sectional ‘‘risk’’
modeling would reveal increased thin-ideal internalization, experience of teasing, exposure to models of ED
pathology, negative affect, and perfectionism to be associated with increased ED pathology in treatmentseeking overweight youth.
Method
Participants
One hundred and twenty-two youth (8–18 years), and one or both parents, were recruited from a population
of new patients seeking treatment for overweight through the Optimal Weight for Life (OWL) clinic at the
Children’s Hospital Boston. To be eligible for participation, children needed to be overweight or at risk for
overweight (Ogden et al., 2002). Exclusion criteria were: obesity-related disorders associated with mental
retardation; psychotic disorders; and developmental disorders associated with cognitive impairment. During
an 18-month period, 450 families were informed about the study by mail. A small minority (5%; n ¼ 22)
responded to the mailing indicating they wanted no further information about the study. Attempts were made
to contact the remaining 428 families by telephone. Of the 302 families reached by telephone, 150 expressed
interest and were screened for study inclusion. Thirteen were excluded (12 due to severe cognitive impairment,
1 due to psychosis), and 15 were unable to be scheduled. In total, 122 (40%) of youth contacted by phone met
entry criteria and completed the study. There were no signiﬁcant differences in any demographics or
descriptives (e.g., BMI) between children who participated in the study and those who did not (Rhodes and
Ludwig, unpublished data).
Child and adolescent participants received a $25 gift certiﬁcate for their participation and parents received
$25 as compensation for their time.
Procedure
This study was approved by the Institutional Review Boards at the Children’s Hospital Boston and Boston
University. All data were collected at baseline, prior to the initiation of treatment. Each child/adolescent gave
written assent, and a parent/guardian gave written consent for protocol participation.
Measures
Diagnostic interviews
The Eating Disorder Examination version 12.0D/C.2 (Fairburn & Cooper, 1993) adapted for children
(ChEDE; Bryant-Waugh, Cooper, Taylor, & Lask, 1996) is an interview designed to assess eatingrelated behaviors and cognitions and diagnose speciﬁc DSM-IV-TR EDs (APA, 2000). The ChEDE yields
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four-dimensional scales: dietary restraint, eating concern, shape concern, and weight concern and identiﬁes
three types of eating episodes: objective overeating accompanied by loss of control (objective binge episode;
OBE), subjective overeating accompanied by loss of control (subjective binge episode; SBE), and objective
overeating without the experience of loss of control (objective overeating; OO). The content of the
ChEDE questions comprising the four scales and identifying the eating episodes is identical to that on
the adult EDE; the difference between the measures is that the script of the ChEDE has been edited to be
more comprehendible to children and adolescents. The ChEDE queries about OBEs for the past 3 months;
thus, children who appeared to be binge eating at a rate that may meet diagnostic criteria for BED
were queried about the 3 months prior (e.g., 6 months) necessary to make a BED diagnosis. The remaining
DSM-IV-TR BED (APA, 2000) criteria were assessed using the BED module from the adult version of
the EDE.
Complete description of the training and administration procedure has been described previously
(Tanofsky-Kraff et al., 2004). The EDE has shown excellent reliability and validity (Cooper, Cooper, &
Fairburn, 1989; Fairburn & Cooper, 1993), and studies indicate that the child interview also demonstrates
good reliability and validity (Bryant-Waugh et al., 1996; Tanofsky-Kraff et al., 2004; Watkins, Frampton,
Lask, & Bryant-Waugh, 2005).
Children and parents participated in the affective and anxiety disorders modules of the Kiddie Schedule for
Affective Disorders and Schizophrenia—present and lifetime version (KSADS-PL; Kaufman et al., 2000) to
assess mood and anxiety disorders and data were combined according to Kaufman’s recommendations.1 The
KSADS-PL has demonstrated good psychometric properties including high interrater agreement in diagnoses
and test–retest reliability for affective and anxiety disorder diagnoses (Kaufman et al., 1997).
Self-report questionnaires
The Children’s Depression Inventory (CDI; Kovacs, 1992) was administered to assess depressed mood/
negative affect; this measure has strong psychometric properties (e.g., Curry & Craighead, 1993).
The Multidimensional Anxiety Scale for Children (MASC; March, 1998) was used to assess anxiety and
has good reliability and concurrent validity with clinical interviews of anxiety disorders (Wood, Piacentini,
Bergman, McCracken, & Barrios, 2002). Children completed the Emotional Eating scale of the Dutch Eating
Behavior Questionnaire (DEBQ; Wardle, 1987), which has been used with youth in previous studies
(e.g., Braet, Tanghe, Decaluwe, Moens, & Rosseel, 2004; Moens & Braet, 2007). The Perception of Teasing
Scale-Revised (Thompson, Cattarin, Fowler, & Fisher, 1995), which has shown good reliability and validity
in the assessment of appearance-related teasing in youth (Thompson et al., 1995). The Sociocultural Attitudes
Towards Appearance Questionnaire (SATAQ; Heinberg, Thompson, & Stormer, 1995) was used to assess
thin-ideal internalization via recognition and acceptance or internalization of societal standards of
appearance and has shown good reliability and validity with children and adolescents (Smolak, Levine,
& Thompson, 2001). The Bulimic Modeling Scale (Stice, 1998) was used to assess perceived family, peer,
and media modeling of abnormal eating behaviors including dieting, preoccupation with body
shape/weight, unhealthy weight-loss behaviors, and binge eating; this measure has shown good
psychometric properties in preliminary studies (Stice, 1998). The 6-item Perfectionism scale of the
Eating Disorder Inventory-2 (Garner, 1991) was used to assess perfectionism and has been used with youth
(Garner, 1991).
Parent-report questionnaire
Parents completed the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001) as a measure of
child general psychopathology, indexed along scales of Competence, Anxious/Depressed, Social Problems,
Internalizing, Externalizing, Total Problems, and diagnostic scales. The CBCL has demonstrated very good
psychometric properties (e.g., McConaughy, 1993). Further, the internalizing scale has been found to be
increased in association with mood and anxiety disorders and the externalizing scale has been found to be
related to the diagnosis of disruptive behavior problems (Edelbrock & Costello, 1988).
1

One hundred and nineteen child–parent dyads completed the KSADS-PL assessment.
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Physical assessment
Participants were weighed on a calibrated non-digital scale (Detecto, Webb City, MO) in light indoor
clothing and height was obtained to the nearest 1 mm using a calibrated stadiometer. Pubertal stage was
assessed (Marshall & Tanner, 1969, 1970) by an endocrinologist or nurse practitioner during a physical
examination.
Statistical analyses
Between-group comparisons were performed using one-way analysis of variance (ANOVA) for dimensional
outcomes, and w2 analyses for categorical outcomes. Pearson’s correlations were used to assess relationships
between dimensional variables. To determine relevant covariates, age, gender, ethnicity, BMI z-score, and
pubertal stage were entered into each full model; non-signiﬁcant covariates were then removed. There were no
signiﬁcant effects of these covariates on eating behavior group, ChEDE scores, mood or anxiety disorders, or
general psychopathology indexed by the CBCL. Gender was used as a covariate in the emotional eating
analyses, as emotional eating was found to be greater among girls than boys, F (1,106) ¼ 6.35, p ¼ 0.01. BMI
z-score was used as a covariate in gender analyses, as boys were heavier than girls, F (1,121) ¼ 7.77, p ¼ 0.006.
Structural equation modeling (SEM) techniques were used to test the cross-sectional ‘‘risk’’ model
predicting overall ED pathology (a latent variable comprising binge eating, shape concern, and weight
concern). The data were examined for normality by assessing skewness and kurtosis; because the data were
multivariate normal, the maximum likelihood (ML) estimator was used. The ﬁt of the data to the model was
evaluated using multiple indices to provide a conservative method of evaluating ﬁt and because each index
provides different information about the degree of ﬁt (e.g., Jaccard & Wan, 1996). Hu and Bentler (1999)
criteria were used, which recommend that goodness-of-ﬁt is consistent with a non-signiﬁcant w2 value, a root
mean square error of approximation (RMSEA) close to 0.06 or below, a standardized root mean square
residual (SRMR)p0.08, and a comparative ﬁt index (CFI)X0.95. Additionally, model acceptability was
evaluated by examining individual points of strain and considering the strength of the parameter estimates. All
data analyses were conducted using the Mplus statistical programming package version 3.12 (Muthén &
Muthén, 2005).
Results
The 68 females and 54 males ranged in age from 8 to 18 years (M ¼ 11.49, SD ¼ 2.30 years); the majority of
the youth were preadolescents (n ¼ 81; 66.39%).2 The majority was Caucasian (61.48%; n ¼ 75), 25.41%
(n ¼ 31) were African-American, 10.66% (n ¼ 13) were Hispanic, and 2.46% (n ¼ 3) were Asian. The median
Tanner stage in the sample was 3.0, with a range from 1.0 to 5.0. Participants’ BMI ranged from 20.28 to 63.93
(M ¼ 33.80, SD ¼ 7.13) kg/m2; mean BMI z-score was 2.39 (SD ¼ 0.33; range 1.47, 3.30); and mean BMI
percentile was 98.81 (SD ¼ 1.25; range 92.95, 99.95). With the exception of BMI z-score, there were no
signiﬁcant differences between females and males with regard to any demographics.
Eating disorder pathology
Based on their ChEDE interviews, 10 participants (8.2%) met criteria for an ED (BED/EDNOS group):
seven (6.6%) met DSM-IV-TR research diagnostic criteria for BED, and three had another form of EDNOS.
Of the three with an EDNOS: (1) the ﬁrst child reported OBEs 2–3 times per week during the past 6 months
that were characterized by eating until uncomfortably full, eating in the absence of hunger, and the experience
of shame and guilt following bingeing. Although s/he reported most of the BED criteria, s/he denied
‘‘marked’’ distress about the binge eating, thus earning an EDNOS diagnosis; (2) the second child reported
SBEs (3–5 times per week) occurring primarily during the night and occasional (o1 times per week) OBEs
during the day (both types of binge episodes occurring regularly during the past 6 months), and described
2

Note that between-group analyses and correlations were run separately for the pre-adolescent (8–12 years) and adolescent (13–18 years)
samples and found to be the same. SEM analyses were not run separately due to power constraints.
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Table 1
ChEDE and emotional eating scores by binge eating status among overweight treatment-seeking youth
BED/EDNOS OBEs
(n ¼ 10)
(n ¼ 16)
Mean (SD)
Mean (SD)
1.28
Dietary restrainta
Eating concern
1.80
Shape concern
3.49
Weight concern
3.34
Overall ED pathology (ChEDE total) 2.43
Emotional eating
2.73
a

(0.84)
(1.08)b
(1.24)b
(1.05)b
(0.74)b
(1.27)b

1.26
1.36
3.30
3.18
2.28
2.29

(0.69)
(0.83)b,c
(1.33)b
(0.93)b
(0.72)b
(.95)b,c

SBEs
NEs
(n ¼ 19)
(n ¼ 77)
Mean (SD) Mean (SD)

Total sample Test statistic
Mean (SD) F (df), p

1.45
0.89
1.97
2.23
1.64
1.60

1.28
0.67
2.02
2.13
1.52
1.78

(0.96)
(0.85)c
(1.26)c
(1.13)c
(0.79)c
(0.58)c

1.26
0.32
1.57
1.72
1.22
1.59

(0.94)
(0.48)d
(1.14)c
(1.05)c
(0.59)c
(0.66)c,d

(0.90)
(0.82)
(1.38)
(1.20)
(0.79)
(0.83)

0.41
23.29
14.92
13.55
19.25
8.56

(3,118),
(3,118),
(3,118),
(3,118),
(3,118),
(3,104),

0.75
o0.001
o0.001
o0.001
o0.001
0.001

Range for ChEDE scales is 0–6; range for Emotional Eating scale is 1–5.
Indicate results from posthoc Tukey tests (po0.05)

b–d

marked distress and sleep disruption secondary to binge eating; and (3) the third child endorsed recurrent
SBEs (14 times per week during the past 6 months) and marked distress about the binge eating. Children with
BED or another form of EDNOS were combined in this group.3 Note that none of the youth in the BED/
EDNOS group engaged in compensatory behaviors.
A number of children endorsed OBEs or SBEs in the absence of a BED or other EDNOS diagnosis. As
such, all participants were categorized into four groups: ED group (BED/EDNOS), OBE group (n ¼ 16;
13.11%; range 1–2 episodes per month), SBEs (n ¼ 19; 15.57%; range 1–3 episodes per month), and those
children who had engaged in no loss of control episodes (NE) (n ¼ 77; 63.11%).4 Participants engaging in
more than one type of eating episode were categorized according to the most pathological eating behavior
described (i.e., BED/EDNOS, followed by OBE, SBE, and NE).
Associated eating disorder pathology
Signiﬁcant main effects of eating behavior group were revealed on ChEDE eating concern, shape concern
and weight concern, and on DEBQ emotional eating after controlling for gender (see Table 1). Post hoc Tukey
tests indicated no signiﬁcant differences between the BED/EDNOS and OBEs groups. However, the BED/
EDNOS group demonstrated signiﬁcantly increased ED pathology (excepting dietary restraint) when
compared with the SBEs and NEs groups. The OBEs group had increased shape concern, weight concern, and
ChEDE total scores compared with the SBEs and NEs groups. The SBEs had increased eating concern only
when compared with the NEs group.
General psychopathology
On the basis of the KSADS-P/L interview, 48 (40.33%) youth met criteria for a current mood or anxiety
disorder. Twenty-eight (23.53%) youth met criteria for a current mood disorder: 15 (12.61%) met criteria for
major depression, 12 (10.08%) met criteria for a depressive disorder NOS, and one person (0.84%) met criteria
for bipolar I disorder. Thirty-three (27.73%) youth met criteria for a current anxiety disorder: 9 (7.56%) had
generalized anxiety disorder, 8 (6.72%) had social phobia, 8 (6.72%) had a speciﬁc phobia, 5 (4.20%) had an
3

Note that the analyses were also run comparing the BED (n ¼ 7) group to the three other eating behaviors groups (those endorsing
OBEs, SBEs, or NEs) with the other EDNOS youth (n ¼ 7) re-grouped according to their largest binge eating episode (i.e., the ﬁrst and
second EDNOS case were categorized in the OBEs group, and the third EDNOS case was categorized in the SBEs group). When the
analyses were run utilizing these groups, the pattern of ﬁndings was the same, although some between-group differences became smaller as
the OBEs and SBEs groups became more heterogeneous with the addition of the EDNOS youth. Thus, children with any type of EDNOS
are included in the ﬁrst group [BED/EDNOS] throughout the Results.
4
Given the aim of this study was to examine binge eating (loss of control eating) and its clinical relevance, the OOs and NEs groups were
combined for the purposes of these analyses into the NEs group. However, all analyses were also run with ﬁve groups, in which the NE
group was separated into OO without experiencing a loss of control (OOs) or NEs. No signiﬁcant differences were revealed between the
OOs and NEs groups on any variables of interest.
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anxiety disorder not otherwise speciﬁed, 4 (3.36%) had separation anxiety disorder, and 3 (2.52%) had
obsessive compulsive disorder.
Relation of EDs, ED pathology, and mood and anxiety disorders and general psychopathology
Signiﬁcant main effects of eating behavior group emerged on depressive (CDI) symptoms, F (3, 118) ¼ 6.78,
po0.001, and anxious (MASC) symptoms, F (3,118) ¼ 4.61, p ¼ 0.004, and w2 analyses indicated effects on
current mood disorders that approached statistical signiﬁcance, w2 (3, N ¼ 119) ¼ 7.59, p ¼ 0.06. Post hoc
Tukey tests revealed both the BED/EDNOS and OBEs groups had signiﬁcantly increased depressive and
anxious symptoms when compared to the SBEs and NEs groups. There were no main effects of eating
behavior group on CBCL scores or anxiety disorders.
Pearson’s correlations demonstrated positive relationships between dimensional ED pathology and selfreported depressive (CDI) and anxiety (MASC) symptoms. Additionally, overall general psychopathology
(CBCL Total) was positively associated with shape concern, and CBCL externalizing score was positively
associated with shape and weight concern and emotional eating and negatively associated with dietary
restraint (Table 2).
Cross-sectional model of putative risk variables
There were no signiﬁcant differences between males and females on any of the risk or outcome variables.
Further, ANOVAs and Pearson’s correlations indicated no signiﬁcant association between these risk variables
and ethnicity, age, BMI z-score, or Tanner stage.
Binge eating and shape/weight concerns were signiﬁcantly related to one another. Intercorrelations among
the ED variables and the ﬁve risk variables are presented in Table 3.
Table 2
Correlations between eating disorder pathology and general psychopathology

Dietary restraint
Eating concern
Shape concern
Weight concern
Overall ED pathology (ChEDE total)
Emotional eating

CDI
r (p)

MASC
r (p)

CBCL total
r (p)

0.09
0.35
0.56
0.44
0.48
0.52

0.07
0.45
0.59
0.50
0.59
0.22

0.18
0.03
0.21
0.17
0.12
0.19

(0.34)
(o0.001)
(o0.001)
(o0.001)
(o0.001)
(o0.001)

(0.47)
(o0.001)
(o0.001)
(o0.001)
(o0.001)
(0.03)

(0.06)
(0.75)
(0.02)
(0.07)
(0.22)
(0.06)

CBCL Int.
r (p)
0.17
0.06
0.15
0.12
0.05
0.07

(0.07)
(0.54)
(0.11)
(0.21)
(0.62)
(0.48)

CBCL Ext.
r (p)
0.19
0.11
0.23
0.22
0.16
0.20

(0.04)
(0.24)
(0.01)
(0.02)
(0.09)
(0.04)

CDI, Child Depression Inventory; MASC, Multidimensional Anxiety Scale for Children; CBCL, Child Behavior Checklist (Total,
Internalizing, and Externalizing subscales).

Table 3
Pearson’s correlations (r [p]) among variables included in the cross-sectional risk model
(1)
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

(2)

(3)

(4)

(5)

(6)

(7)

Binge eating
Shape concern
0.51 (o0.001)
Weight concern
0.50 (o0.001)
0.78 (o0.001)
Teasing
0.31 (0.001)
0.44 (o0.001)
0.35 (o0.001)
Perfectionism
0.12 (0.19)
0.16 (0.08)
0.17 (0.07)
0.34 (o0.001)
Modeling
0.21 (0.05)
0.23 (0.03)
0.20 (0.06)
0.22 (0.03)
0.19 (0.08)
Negative affect
0.36 (o0.001)
0.56 (o0.001)
0.44 (o0.001)
0.47 (o0.001) 0.29 (0.001) 0.04 (0.69)
Thin-ideal internalization
0.31 (0.001)
0.52 (o0.001)
0.39 (o0.001)
0.23 (0.01)
0.30 (0.001) 0.24 (0.02) 0.45 (o0.001)
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Fig. 1. Cross-sectional risk model for the prediction of overall eating disorder pathology among overweight treatment-seeking youth.
Note: Completely standardized paths are listed, unstandardized paths are in parantheses *po0.05.

Structural equation model: predicting ED pathology
The model ﬁt the data well, w2 (14, N ¼ 122) ¼ 13.81, p ¼ 0.46, (RMSEA ¼ 0.000, CFI ¼ 1.00,
SRMR ¼ 0.039) and accounted for 47.60% of the variance in overall ED pathology. The model complete
with standardized and unstandardized beta coefﬁcients is presented in Fig. 1. Local points of strain including
modiﬁcation indices (MIs) and standardized residuals were also examined and found to be acceptable (e.g.,
MIso3.84; |standardized residuals|o1.96), indicating that the ﬁt of the model would not be improved by
adding direct paths. Notably, the model included one latent variable (overall ED pathology) comprising binge
eating (factor loading, l ¼ 0.55), shape concern (factor loading, l ¼ 0.95), and weight concern (factor loading,
l ¼ 0.81).
Direct paths to overall ED pathology
Negative affect (standardized b ¼ 0.33; unstandardized b ¼ 0.06, t ¼ 3.28), thin-ideal internalization
(standardized b ¼ 0.32; unstandardized b ¼ 0.03, t ¼ 3.33), and experience of teasing (standardized g ¼ 0.22;
unstandardized g ¼ 0.02, t ¼ 2.41) each had signiﬁcant direct effects on overall ED pathology. Exposure to
modeling (standardized g ¼ 0.10; unstandardized g ¼ 0.01, t ¼ 1.15) had no signiﬁcant direct effect on overall
ED pathology.
Indirect paths to overall ED pathology
Experience of teasing had a signiﬁcant indirect effect on overall ED pathology that was mediated by
negative affect (standardized g ¼ 0.13; unstandardized g ¼ 0.01, t ¼ 2.76). Similarly, thin-ideal internalization
had a signiﬁcant indirect effect on overall ED pathology that was mediated by negative affect (standardized
b ¼ 0.12; unstandardized b ¼ 0.01, t ¼ 2.73). Exposure to modeling had no signiﬁcant indirect effects on
overall ED pathology (standardized g ¼ 0.08; unstandardized g ¼ 0.01, t ¼ 1.68).
Perfectionism demonstrated signiﬁcant negative indirect effects on overall ED pathology indicating that
increased perfectionism was indirectly associated with a decrease in overall ED pathology. The signiﬁcant
indirect effects of perfectionism on overall ED pathology were mediated by thin-ideal internalization and
negative affect (standardized g ¼ 0.12; unstandardized g ¼ 0.04, t ¼ 2.51).
Discussion
In this investigation, we found that a signiﬁcant minority of children and adolescents presenting for the
treatment of overweight exhibited ED pathology including BED, other types of EDNOS, and subthreshold
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binge eating, which were associated with increased shape/weight/eating concerns, and emotional eating.
Consistent with the literature on overweight treatment-seeking youth, ED pathology was generally unrelated
to demographic variables. Additionally, a minority of the sample met criteria for a mood or anxiety disorder.
ED pathology—BED, another form of EDNOS, subthreshold objective binge eating, and eating/shape/weight
concerns—was associated with increased depressive, anxious, and externalizing symptomatology. Applying a
cross-sectional ‘‘risk’’ model using variables previously identiﬁed through community-based studies, we found
that ED pathology in overweight youth was predicted by increased negative affect, experience of teasing, thinideal internalization, and exposure to models of ED pathology, and decreased perfectionism.
Our results bolster those of a growing literature that has found substantial ED pathology among treatmentseeking overweight youth. While only a small minority of the sample met criteria for a BED or another form
of EDNOS, approximately one-third endorsed loss of control over eating during the last 3 months, which is
comparable to previous studies of treatment-seeking overweight youth (Berkowitz et al., 1993; Britz et al.,
2000; Decaluwe & Braet, 2003, 2004; Decaluwe et al., 2003; Goosens et al., in press; Isnard et al., 2003; Levine
et al., 2006; Severi et al., 1993). Furthermore, the suggestion that children who endorse any objective binge
eating, independent of episode frequency, exhibit increased eating, shape, and weight concerns, is consistent
with the existing literature (Berkowitz et al., 1993; Decaluwe & Braet, 2003, 2004; Decaluwe et al., 2003;
Tanofsky-Kraff et al., 2004; Tanofsky-Kraff, Faden, Yanovski, Wilﬂey, & Yanovski, 2005). We found that
the size of the binge episode was important and related to other types of ED pathology—which is in contrast
to the ﬁndings from two studies of non-treatment-seeking overweight youth that indicate any loss of control
eating is signiﬁcant (Morgan et al., 2002; Tanofsky-Kraff et al., 2004). In this study, youth with BED, another
form of EDNOS, or subthreshold objective binge eating reported signiﬁcantly increased associated ED
pathology compared to those endorsing SBEs or no loss of control eating; there were minimal differences
between those endorsing subjective binge eating and those reporting no loss of control eating. In fact, eating,
shape, and weight concern in youth with BED, another form of EDNOS, or any OBEs were comparable to
those of adults with BED (e.g., Wilﬂey, Schwartz, Spurrell, & Fairburn, 1997; Wilﬂey, Schwartz, Spurrell, &
Fairburn, 2000), and higher than those of healthy non-eating disordered adults (Cooper et al., 1989). It may be
that among overweight treatment-seeking youth who are focused upon weight loss, the criterion of ingesting a
‘‘large amount of food’’ accompanied by loss of control, is necessary for the emergence of associated distress
and increased eating/shape/weight concerns. Consistent with prior research, the relationship between objective
binge eating and disordered eating attitudes, and emotional eating, suggests that objective binge eating is
clinically signiﬁcant even when present at a sub-diagnostic threshold frequency.
Depressive and anxious symptoms were common in these youth, which is also consistent with the limited
existing research in this area (e.g., Britz et al., 2000; Erermis et al., 2004; Erickson, Robinson, Haydel, &
Killen, 2000), and approximately 40% of participants presented with a current mood or anxiety disorder. Also
supporting prior research in treatment-seeking overweight children and adolescents (e.g., Berkowitz et al.,
1993; Goosens et al., in press; Isnard et al., 2003), depressive and anxious symptoms and current mood
disorders were increased in those with either BED, another form of EDNOS, or subthreshold objective binge
eating compared to those endorsing only subjective binge eating or no loss of control eating.
In our investigation of the applicability of the cross-sectional prediction model of ED pathology, we
found that overall ED pathology was predicted by increased negative affect, thin-ideal internalization,
and experience of teasing. Interestingly, overall ED pathology was also predicted by the indirect effects
of thin-internalization and experience of teasing, which were mediated by negative affect. The ﬁndings in
this study are generally consistent with the meta-analytic ﬁndings of Stice (2002) describing community
samples. To our knowledge, the mediated relationships examined herein have not been studied in community
samples.
A novel and unpredicted ﬁnding emerged in the application of the model: perfectionism had a negative
indirect effect on overall ED pathology mediated by thin-ideal internalization and negative affect.
Surprisingly, children endorsing responses consistent with increased perfectionism were less likely to agree
with statements regarding beliefs about the importance of being thin, less likely to have negative affect, and in
turn, less likely to endorse ED pathology. Although only a limited number of studies have demonstrated that
perfectionism is a risk factor for ED pathology (Stice, 2002: mean r based on ﬁve studies ¼ 0.06, po0.025),
there is a large body of cross-sectional research that demonstrates the positive association between
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perfectionism and ED pathology, particularly with anorexic symptoms, in healthy weight samples (Shafran,
Cooper, & Fairburn, 2002). At the same time, there is very limited research on the relation between
perfectionism and ED pathology in children, and to our knowledge, no published studies exist examining these
relationships in overweight youth. Perfectionism may operate differently in children compared to adults, and
furthermore, in children who are overweight compared to healthy weight or low weight children. The ﬁndings
from the present investigation suggest that perfectionism does have relevance to ED pathology—speciﬁcally
binge eating, shape concern, and weight concern—in overweight youth but that it may represent a protective
factor, rather than a risk variable.
It is also possible that the brief (6-item) measure of perfectionism employed did not adequately assess
the construct of interest. Notably, the 6-item measure included three items that assess personal standards,
and three items that assess parental/familial standards. Instead of true perfectionism, this brief selection of
items may have measured constructs similar to self-efﬁcacy or family cohesion, on which high scores may
reﬂect healthy self-esteem and positive familial relationships in this sample, which in turn may be protective
against psychopathology (including ED pathology). Further exploration of perfectionism in an overweight
child and adolescent sample in relation to ED pathology, general psychopathology, and family functioning is
warranted.
The cross-sectional model provided a preliminary examination of how ‘‘risk’’ variables operate together to
predict ED pathology in overweight youth, suggesting the relevance of negative affect, teasing, and thin-ideal
internalization, and perfectionism to ED pathology in overweight youth, and of exposure to ED models,
particularly to binge eating. Prospective, longitudinal studies of overweight youth are needed as a next step to
determine whether these cross-sectional ‘‘risk’’ variables indeed represent risk factors for the development of
ED pathology among overweight youth, rather than correlates or even effects. Further, longitudinal research
could elucidate whether there may be additional speciﬁc risk factors that predict the progression from ED
pathology to full-syndrome EDs in these youth.
Limitations of the present investigation warrant acknowledgement. Participants were treatment-seeking,
thus ﬁndings may not be generalizable to community samples. Further, only 40% of new clinic patients
reached by phone completed the study thus it is possible that even within the treatment-seeking population at
OWL, participating families may differ from families who opted not (or were ineligible) to participate in the
research study. Notably, examination of study completers with clinic data during the recruitment period
indicated no differences in demographic or descriptive variables (e.g., BMI z-score, age, gender; Rhodes and
Ludwig, unpublished data). Thus, it is unlikely that there was a response bias within the clinic sample that
impacted study ﬁndings, although the replication of these study ﬁndings in other clinical overweight samples is
needed. Additional limitations include the relatively small sample size, which precluded examination of ED
pathology within any speciﬁc developmental period, although again, it is noteworthy that age and gender were
not generally associated with ED pathology. Finally, the cross-sectional nature of this study rendered the
‘‘risk’’ model preliminary. While this design allowed for comprehensive description of these youth and
examination of associated ‘‘risk’’ variables via structural equation modeling, it did not allow for deﬁnitive
investigation of risk factors or the impact of these variables on treatment course or outcome. In addition, the
direct and indirect effects identiﬁed in the model were modest and warrant replication.
In conclusion, the ﬁndings from this study suggest that routine assessment of the mental health of
overweight treatment-seeking youth is justiﬁed, as binge eating and associated ED pathology do not seem to
simply be a byproduct of overweight status. Moreover, ﬁndings from our ‘‘risk’’ model suggest key variables
that relate to ED pathology in this population which, following prospective replication, may inform the
development of effective interventions for pediatric overweight and prevention of EDs.
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