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Abstract

The phenomenology of childhood and adolescent loss of control (LOC) eating is unknown. The
authors interviewed 445 youths to assess aspects of aberrant eating. LOC was associated with eating
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forbidden food before the episode; eating when not hungry; eating alone; and experiencing secrecy,
negative emotions, and a sense of “numbing” while eating (ps < .01). Hierarchical cluster analysis
revealed a subgroup, most of whom reported LOC eating. Cluster members reported having a trigger
initiate episodes, eating while watching television, and having decreased awareness regarding the
amount consumed. The authors conclude that aspects of LOC eating during youth are similar to
aspects of adult episodes, but a youth-specific presentation may exist. Findings may provide an
intervening point to prevent excessive weight gain and eating disorders.

Keywords
binge eating; loss of control eating; children; adolescents

The prevalence of pediatric overweight has nearly tripled in recent years (Ogden et al.,
2006). Overweight during youth puts individuals at high risk for becoming obese adults (Field,
Cook, & Gillman, 2005; Freedman, Khan, Dietz, Srinivasan, & Berenson, 2001; Freedman et
al., 2004; Guo, Wu, Chumlea, & Roche, 2002; Whitaker, Wright, Pepe, Seidel, & Dietz,
1997; Williams, 2001). Given the serious untoward medical (Adams et al., 2006; Freedman et
al., 2001) and psychosocial (Puhl & Brownell, 2002; Strauss & Pollack, 2003) consequences
of excess weight, overweight during childhood and adolescence is a major public health
problem. Prevention and early intervention are critical to reduce the current epidemically high
prevalence of pediatric overweight (Styne, 2003). Targeting behavioral factors that promote
excessive weight gain may be a potential point of intervention. However, clarification of
relevant behavioral factors is required before prevention efforts may be designed and
implemented.

Binge eating is defined as eating a large amount of food given the context, during which a
sense of lack of control over eating is experienced (American Psychiatric Association [APA],
2000). Recurrent binge eating is the hallmark behavior of binge eating disorder BED; (APA,
2000). Compared to obese adults without an eating disorder, adults with BED suffer from
poorer physical health (J. G. Johnson, Spitzer, & Williams, 2001) and higher levels of eating
disorder psychopathology (e.g., Masheb & Grilo, 2000; Wilfley et al., 2000) and are more
likely to be diagnosed with a comorbid psychiatric disorder (e.g., Marcus, 1995; Wilfley et al.,
2000; Yanovski, Nelson, Dubbert, & Spitzer, 1993). BED and subthreshold binge eating are
often associated with excess body weight and obesity (de Zwaan, 2001; Yanovski et al.,
1993). Not only is BED a disorder of clinical significance (Wilfley, Wilson, & Agras. 2003),
but some (Sherwood, Jeffery, & Wing, 1999; Yanovski, Gormally, Leser, Gwirtsman, &
Yanovski, 1994), although not all (Wadden, Foster, & Letizia, 1992), data suggest that the
presence of the disorder may complicate weight loss treatment.

Binge eating, even at a subthreshold frequency, appears to be common among children (e.g.,
Lamerz et al., 2005; Tanofsky-Kraff et al., 2004) and adolescents (e.g., Glasofer et al., 2007,
Greenfeld, Quinlan, Harding, Glass, & Bliss, 1987); prevalence estimates range from
approximately 2% to 40%. Also common are reports of eating episodes during which youths
experience a loss of control over their eating without consuming an unambiguously large
amount of food. Studies of overweight children (Decaluwe & Braet, 2003; Morgan et al.,
2002; Tanofsky-Kraff, Faden, Yanovski, Wilfley, & Yanovski, 2005) and adolescents
(Berkowitz, Stunkard, & Stallings, 1993; Glasofer et al., 2007; Isnard et al., 2003) have
generally found that those who report loss of control eating1 episodes, with or without
unambiguously large amounts of food, have greater eating-related distress, anxiety, and

IThe phrase loss of control is used throughout to indicate both binge and loss of control eating in children and adolescents. When referring
only to episodes that include a large amount of food with loss of control, we use the term binge.
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depressive symptomatology and poorer self-esteem than those who do not report such episodes.
Even in community-based samples, youths reporting loss of control eating are heavier and
more likely to manifest disordered eating cognitions; depressive symptoms, poorer family and
social functioning, and emotional stress than those without binge eating (e.g., French et al.,
1997; W. G. Johnson, Rohan, & Kirk, 2002; Ledoux, Choquet, & Manfredi, 1993; Neumark-
Sztainer & Hannan, 2000; Steiger, Puentes-Neuman, & Leung, 1991; Tanofsky-Kraff et al.,
2004).

Loss of control eating may also promote inappropriate weight gain and thus may be a factor
contributing to the current high prevalence of pediatric overweight (Ogden etal., 2006). Several
prospective studies have documented that binge eating is predictive of excessive weight gain
among adolescents (Field et al, 2003; Stice, Cameron, Killen, Hayward, & Taylor, 1999; Stice,
Presnell, & Spangler, 2002) and of fat gain among children at high risk for adult obesity
(Tanofsky-Kraffetal., 2006). The excess energy intake frequently associated with binge eating,
along with the absence of compensatory behaviors, may serve as a mechanism for inappropriate
weight gain, contributing to the development of obesity in at-risk children and adolescents.

Despite the substantial prevalence of loss of control eating episodes and a literature indicating
accompanying psychosocial problems, the conceptualization of loss of control eating among
youths has not been fully elucidated. In a community sample of adolescent boys and girls,
Neumark-Sztainer and Story (1998) conducted focus groups to gain insight into how teens
define the term binge eating. Without offering participants any information regarding the
definition of binge eating, the authors found that responses were often unrelated to adult
conceptualizations of binge eating, and almost 50% of the teen participants indicated that they
were unfamiliar with or misunderstood the term (Neumark-Sztainer & Story, 1998). The
authors concluded that self-reports of binge eating should be interpreted with caution and that
when they are assessing eating patterns, researchers should identify specific behaviors. The
results of other studies bolster this conclusion. A study of 7- to 13-year-old girls found that
younger children were more likely than were older girls to report binge episodes (Maloney,
McGuire, Daniels, & Specker, 1989). The authors speculated that this unexpected finding
might have been due to a misunderstanding of the term binge on the part of the younger
participants. Finally, multiple studies among both preadolescent and adolescent children have
indicated that the presence of loss of control eating behaviors assessed via self-report measures
is not concordant with the presence as assessed by interview methods (Decaluwe & Braet,
2004; Field, Taylor, Celio, & Colditz, 2004; Tanofsky-Kraff et al., 2003), suggesting that the
construct of loss of control eating is not well defined or interpreted. Although structured
interviews are often considered the optimal means of assessing disordered eating (Bryant-
Waugh, Cooper, Taylor, & Lask, 1996; Kashubeck-West, Mintz, & Saunders, 2001; Wilfley,
Schwartz, Spurrell, & Fairburn, 1997), the available methods do not systematically define the
specific constructs or provide developmentally appropriate, in-depth instructions to clarify the
behaviors and attitudes associated with aberrant eating.

To elucidate the construct of loss of control eating, we aimed to improve on previous studies
by systematically assessing eating episodes among children and adolescents. Our overarching
goal was to understand the characteristics and salience of binge and loss of control eating in
children and adolescents. As recommended by Neumark-Sztainer and Story (1998), our
assessment involved identifying specific constructs potentially associated with aberrant eating
episodes, such as the context (e.g., eating alone) or the emotional experience (e.g., eating in
response to negative affect). In doing so, we aimed to demonstrate convergent validity between
loss of control eating and constructs (see the examples above) presumed to be associated with
such behavior.

J Consult Clin Psychol. Author manuscript; available in PMC 2008 June 1.
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Developmental models of emotional regulation suggest that affect plays a central role in
dysfunctional behavior (Eisenberg & Fabes, 1992). Indeed, data indicate that children prone
to high emotion and low self-regulation tend to exhibit externalizing problem behaviors (e.g.,
Eisenbergetal., 1997, 2000). Although this model has not been utilized to examine disinhibited
eating in children and adolescents specifically, adult theories suggest that binge eating occurs
in response to negative emotional states (e.g., Heatherton & Baumeister, 1991; Leon,
Fulkerson, Perry & Early-Zald, 1995). In describing the development of disordered eating in
primarily healthy weight adolescent and young adult girls, Stice (2002) has hypothesized that
overweight may lead to increased pressure to be thin, which may be experienced through
negative feedback from others. In turn, body dissatisfaction ensues, and a cycle of negative
affect, dieting, and binge eating manifests (Stice, 2002). Slice’s model may provide a link
between developmental models and adult theories such that a potential mechanism for the
relationship between negative emotions and loss of control eating in children and adolescents
may be postulated: Overweight youths with high emotion and low self-regulation may be
especially sensitive to negative feedback from parents and peers and, therefore, have a
heightened experience of adverse affective states. Such youths may be at especially high risk
for loss of control eating as an attempt to avoid experiencing negative emotions. A necessary
first step in trying to further understand the nature of this relation is to systematically explore
and describe loss of control eating and behavioral, physical, and emotional constructs
surrounding such eating episodes in a large sample of primarily overweight children and
adolescents. Furthermore, because no study has examined pediatric loss of control eating by
directly comparing preadolescent (e.g., less than 12 years) to adolescent (12 to 18 years) youths
or comparing boys and girls, an exploration of potential age and gender differences is
warranted.

We hypothesized that children and adolescents with loss of control eating would endorse eating
in response to negative emotions and other documented characteristics of adult binge episodes:
experiencing negative affect during and after eating, eating alone and in secrecy during the
episodes, eating following dietary restriction, and eating rapidly or when not hungry. Because
of the high prevalence of BED among obese adults seeking weight loss treatment, we also
hypothesized that participants seeking weight loss treatment would be most likely to endorse
loss of control eating characterized by the above constructs. Finally, drawing on the literature
on adults with BED (e.g. Wilfley et al., 2003) and children with loss of control eating (e.g.,
Tanofsky-Kraff et al., 2004), we posited that participants who clustered together on the basis
of such constructs would be heavier and more likely to experience disordered eating attitudes
and cognitions compared to children who did not cluster together. To test these hypotheses in
a large and diverse cohort, we carried out a multisite investigation of children’s and
adolescents’ loss of control eating behaviors.

Participants were children and adolescents (8—18 years) participating in nonintervention
protocols or weight loss treatment studies at five research institutions between January 2004
and August 2006. For nonintervention protocols, none of the participants was undergoing
weight loss treatment, and all were aware that they would not receive treatment as part of the
study protocols. All youths participating in weight loss research studies were overweight (i.e.,
body mass index [BMI], in kilograms per square meter, of at least the 95th percentile for age
and sex) or at risk for overweight (85th percentile > BMI < 95th percentile for age and sex;
Ogden et al., 2002) and were assessed prior to the initiation of treatment. None of the
participants had developmental syndromes or delays that would preclude accurate completion

J Consult Clin Psychol. Author manuscript; available in PMC 2008 June 1.
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of study assessments or were taking medication affecting body weight. Details regarding each
location of data collection are described in the following paragraphs.

National Institute of Child Health and Human Development (NICHD)

Two groups were enrolled: overweight and nonoverweight children and adolescents (8-17
years) participating in nonintervention, metabolic studies, and adolescents (12-17 years) being
assessed for a weight loss intervention study. Nonintervention participants were recruited
through posted flyers; mailings to parents in the Montgomery County and Prince George’s
County, Maryland, school districts; and mailings to local family physicians and pediatricians.
These letters and flyers requested children and adolescents willing to participate in studies
investigating hormones and growth in youths. Participants had been medication free for at least
2 weeks prior to being studied, and none had significant medical disease. Each child or
adolescent had normal hepatic, renal, and thyroid function. Additional details have been
reported elsewhere (Tanofsky-Kraff etal., 2004). Participants drawn from the weight loss study
protocol were overweight African American and Caucasian adolescents with at least one
obesity-related medical comorbidity (ClinicalTrials.gov, 2005). Recruitment and inclusion and
exclusion criteria for this study have been reported (McDuffie et al., 2002).

University of Ghent

All participants (8-18 years) were overweight. Youths either were, initiating weight loss at a
residential treatment program (Het Zeepreventorium, in De Haan, Belgium) or were recruited
through magazine advertisements in the Ghent, Belgium, area for nonintervention studies.
Advertisements requested individuals interested in participating in a study investigating excess
weight gain in childhood and adolescence.

Boston University

Children and adolescents (8—18 years) who were participants in a weight loss study through
the Optimal Weight for Life clinic at the Children’s Hospital Boston were enrolled. Inclusion
and exclusion criteria have been described elsewhere (Glasofer et al., 2007).

University of Pittsburgh Medical Center

Washington

Measures

Children (8-12 years) were recruited from advertisements in local newspapers and letters sent
to local physicians as part of a larger study soliciting mothers of overweight children. None of
the mothers was actively seeking weight loss treatment for her children. Flyers were also posted
throughout the Pittsburgh area, and advertisements were made on the local hospital voicemail
system, in the hospital newsletter, and in two public service announcements.

University in St. Louis

Adolescents (12-17 years) were recruited as part of a study examining an Internet-based weight
control program. Inclusion, exclusion, and recruitment procedures have been reported (Doyle,
le Grange, Goldschmidt, & Wilfley, 2007).

For all sites, participants received written explanations of the purposes, procedures, and
potential hazards of the study prior to participation. Children and adolescents provided written
assent, and parents gave written consent for participation. All protocols were approved by the
institutional review board at each respective site.

The Eating Disorder Examination Version 120D/C.2 EDE; (Fairburn & Cooper,
1993)—The EDE or the EDE adapted for children (Bryant-Waugh et al., 1996) was
administered to each participant to assess aberrant eating. Interviewers underwent extensive
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training in the administration of the EDE and in the development of positive rapport with
children and adolescents. The EDE’s interview-based, interactive nature allows for questions
to be explained so that they are understood by each individual and so that age-related
developmental differences may be addressed. Special care is taken, and examples are provided,
to explain concepts such as loss of control, or the sense of being unable to stop eating once
started. For example, when a participant does not readily understand the concept of loss of
control, one of the standardized descriptions used is that the experience is “like a ball rolling
down a hill, going faster and faster” (Tanofsky-Kraff et al., 2004, p. 55). Interviewers were
trained centrally on the administration of the EDE so that the construct of loss of control eating
was systematically elucidated for all participants.

On the basis of their responses to the EDE, participants were categorized as engaging in
objective binge episodes (OBEs; overeating with loss of control), subjective binge episodes
(SBEs; loss of control without objective overeating as assessed by the interviewer but viewed
as excessive by the interviewee), objective overeating (OO; overeating without loss of control),
or no episode (NE; a normal meal involving neither loss of control nor overeating) over the 28
days prior to assessment. Children and adolescents who engaged in more than one type of
episode were categorized by the most pathological eating behavior described (Tanofsky-Kraff
et al., 2004). OBEs were considered the most pathological, with SBEs and OOs following,
respectively. NEs were the least pathological episodes for the purposes of this study. The child
version differs from the adult EDE only in that its script has been edited to make it more
accessible to children ages 8-14 years. Both versions generate the same four subscales: Dietary
Restraint (cognitive and behavioral restriction), Eating Concern, Shape Concern, and Weight
Concern, which average to create a global score.

The EDE has good internal consistency ratings, with subscale alphas ranging from .68 to .90
(Cooper, Cooper, & Fairburn, 1989), test-retest reliability with correlations of at least .70 for
all subscales, and interrater reliability for all episode types (Spearman correlation coefficients
of at least .70; Rizvi, Peterson, Crow, & Agras, 2000). In a sample of overweight adolescents,
the EDE has shown excellent interrater reliability, with intraclass correlations ranging from .
87 to .98 on the subscale and total scores (Glasofer et al., 2007). However, in one study of
women with anorexia nervosa, the EDE Dietary Restraint subscale did not correlate with
unobtrusively measured energy intake (Sysko, Walsh, Schebendach, & Wilson, 2005), which
suggests that this scale may not be a valid indicator of actual caloric restriction. Tests of the
EDE adapted for children have demonstrated good internal consistency (Cronbach’s alphas for
subscales from .80 to .91), interrater reliability (Spearman rank correlations from .91 to 1.00),
and discriminant validity in eating disordered samples and matched controls ages 8-14 years
(Watkins, Frampton, Lask, & Bryant-Waugh, 2005). Among samples of healthy and
overweight 6- to 13-year-olds (Tanofsky-Kraff et al., 2004), the child version of the EDE
revealed excellent interrater reliability (intraclass correlation) for subscales (from .95 to .99,
all ps < .001), and Cohen’s kappa for presence of the different eating episode categories was
1.00 (p < .001).

The Dutch version of the EDE adapted for children (Decaluwe & Braet, 2003) was designed
for use in populations of Dutch youths following the recommendations of the originators of
the EDE (Fairburn & Cooper, 1993) and the child version (Bryant-Waugh et al., 1996). Similar
to the English version, metaphors are used to explain the construct of loss of control over eating
and to ensure that: children understand the terminology. The Dutch child EDE has
demonstrated excellent interrater reliability for all four subscales (correlations ranging from .
91 to .99) and adequate test-rest reliability (ranging from .61 to .83; Decaluwe & Braet,
2004).

J Consult Clin Psychol. Author manuscript; available in PMC 2008 June 1.
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Standard Pediatric Eating Episode Interview (SPEEI)—The SPEEI was developed
based upon our collective clinical experience and research in the area of pediatric overweight
and disordered eating behaviors. The measure was designed and piloted during fall 2003. We
compiled an exhaustive list of contextual, behavioral, physical, and emotional aspects of
described eating episodes from prior work (Goossens, Braet, & Decaluwe, 2007; Levine,
Ringham, Kalarchian, Wisniewski, & Marcus, 2006; Tanofsky-Kraff et al., 2004). From this
list, we coded descriptions into the standardized subgroups listed in Table 1. As with the EDE,
interviewers were trained centrally to provide assurance that children and adolescents
understood the questions and that the constructs were accurately explicated. The SPEEI was
administered following the overeating section of the EDE, and the questions were asked with
regard to one episode per participant, as described above. For participants in Belgium, the
interview was translated into Dutch by Lien Goossens and Caroline Braet. For most queries
surrounding the behavior and physical context, a direct translation from English to Dutch was
readily made. Translation of the emotional query “numb out” required discussions among sites
until there was consensus that the translated terms were accurately capturing the construct.

Weight and height were measured with calibrated instruments at all sites. To standardize BMI
across samples, we calculated BMI standard deviation scores (BMI z scores) according to the
Centers for Disease Control and Prevention 2000 standards (Kuczmarski et al., 2002). Children
and adolescents with a BMI z score of equal to or greater than 1.64 (95th percentile) were
identified as overweight.

Data were collected at a baseline visit at each site. All sites except NICHD administered the
child version of the EDE regardless of age. At NICHD, adolescents (12-17 years) initiating
weight loss treatment and nonintervention participants who were 14 years or older completed
the standard EDE. Participants younger than 14 years in nonintervention studies were
administered the child version.

At NICHD, SPEEI data were collected from all children and adolescents entering the study.
At other sites, SPEEI data were obtained from participants who endorsed OBEs, SBEs, and
OOs during the 1st year of data collection; subsequently, all sites queried children and
adolescents describing NEs. For all sites, none of the data obtained from the SPEEI have been
previously published. EDE data from Ghent and from Pittsburgh have never been published.
Data from the EDE were previously published for 13 participants from the NICHD sample
(Theim et al., 2007) and for all children from the Boston cohort (Eddy et al., 2007) and the St.
Louis site (Doyle et al., 2007).

Data Analytic Plan

Analyses were conducted with SPSS for Windows 12.0 (SPSS, Inc., 2004). To determine
convergent validity between loss of control eating and constructs proposed to describe such
episodes, we used Cochran-Mantel-Haenszel summary chi-square statistics to determine the
frequency of endorsed probes for each episode type (OBE, SBE, OO, and NE), stratified by
location. The Cochran-Mantel-Haenszel method adjusts for site effects by estimating
associations separately for each site and combining estimates of association across sites using
a weighted average (Agresti, 1990). Cochran-Mantel-Haenszel statistics were calculated in
SAS for Windows Version 9.0 (SAS Institute, 2003). Measures of effect size are expressed as
Cramer’s V.

Episodes were clustered on the basis of episode characteristics via a hierarchical clustering
algorithm (Clatworthy, Buick, Hankins, Weinman, & Horne, 2005; Hand, 1981; Krishnaiah
& Kanal, 1982). The cluster analysis is identified as a method
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to group entities on the basis of their similarity with respect to selected variables, so
that the members of the resulting groups are as similar as possible to others within
their group and as different as possible to those in other groups. (Clatworthy et al.,
2005, p. 330)

Similarity between episodes was calculated with the squared Euclidean distance measure for
binary data (computed as the number of discordant cases). Clusters were joined via the within-
group average linkage method, which calculates mean distance between all possible inter- or
intracluster pairs. Clusters are defined to make the average distance between all pairs in the
cluster as small as possible. The number of clusters to retain was determined by examination
of a scree plot. If further examination of the cluster characteristics revealed no meaningful
differences between two clusters (e.g., the only difference was breakfast vs. lunch), the clusters
were combined. The data file was split several ways, and analysis of each subgroup found a
meaningful three- or four-cluster solution with one cluster representing some form of
disordered eating, lending confidence to the validity of the clusters.

One-way analyses of variance were used to compare cluster subgroups on the EDE subscales
and global score and BMI z score. Covariates considered were age, sex, race, socioeconomic
status, and treatment status. For the EDE scores, BMI z score was also considered. Site was
included as a random effect in each model. Age, race, and socioeconomic status did not
significantly contribute to any model and were therefore removed. After we adjusted for other
variables, site-to-site variability was minimal, so the site random effect was also removed. For
two-group comparisons, effect size was expressed as a correlation, and for comparisons greater
than two groups, effect size was expressed as eta-squared. Means reported were adjusted for
covariates given where appropriate. Differences and associations were considered significant
when significance values were less than or equal to .05.

Seventy-three participants (10 from Ghent, 38 from Boston, 22 from Pittsburgh, and 3 from
St. Louis) with NEs were not administered the SPEEI during the 1st year of the study and were
thus not included in the present study. Few differences were found between participants with
NEs who were administered the SPEEI and those who were not. After site was accounted for,
no differences were found with regard to age, sex, or BMI z score between children with NEs
who were and were not administered the SPEEI. However, compared to NE participants who
were queried, those who were not queried were more likely to be participating in a weight loss
treatment study, 37.3% versus 69.9%; ¥2(3, N = 239) = 6.9, p = .01.

Data were collected from 445 children and adolescents (M = 13.1 years, SD = 2.6); 195 were
participants from Bethesda, Maryland; 114 were from Ghent, Belgium; 81 were from Boston,
Massachusetts; 47 were from Pittsburgh, Pennsylvania; and 8 were from St. Louis, Missouri.
Seventy percent (n = 312) of the sample was overweight (BMI z score > 1.64). Of the
overweight children and adolescents, 189 (60.6%) were initiating weight loss treatment.
Participant demographics by site are described in Table 2.

Twenty-four percent of participants reported OBEs, 15% endorsed SBES, 24% described OOs,
and 37% reported NEs. Groups did not differ with regard to sex, 2(3, N = 445) = 2.0, p = .56;
race, x2(3, N = 445) = 3.6, p = .31; or socioeconomic status, F = 0.6, p = .65. Youths with OOs
(M =14.0years, SD = 2.3) were significantly older than those reporting SBEs (M = 12.3 years,
SD =2.8) and NEs (M = 13.0 years, SD = 2.5), F(3, 444) = 6.3, p <.01. After sex and treatment
status were controlled, OBE youths (BMI z score, M = 2.0, SD = 0.7) were heavier than

participants with OOs (M = 1.6, SD = 1.0) or NEs (M = 1.6, SD = 1.1), and SBE youths (M =
2.0, SD = 0.7) were heavier than participants with NEs, F(3, 427) = 4.8, p <.01; 12 =.03. Those
with OBEs were more likely to be involved in a weight loss treatment study than those in other
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groups, OBE = 58.5%, SBE = 34.3%, OO = 48.1%, NE = 37.3%; 32(3, N = 445) = 15.2, p <..
01.

On the basis of data from the EDE, the prevalence and frequency of compensatory behaviors
were low. Twenty-four participants (5.4%) reported engaging in a compensatory behavior at
least one time over the past month, 10 of whom also reported OBEs. The most commonly
reported behavior was excessive exercise (n = 19), with an average, of 4.1 (SD = 3.4) episodes
in the past month. Four participants reported self-induced vomiting in the past month, with a
mean of 3.1 (SD = 2.4) episodes. Only 1 participant met criteria for bulimia nervosa (through
use of appetite suppressants). All results remained the same when this participant was removed
from the data set.

Of the 445 children and adolescents who completed the SPEEI, 95% of cases had complete
data. Among the 28 incomplete cases, the most common missing data were where the episode
took place, the amount of food the participant consumed compared to others, and with whom
the participant was eating. Compared to cases with complete data, those with missing data had
significantly lower scores on the EDE Eating Concern subscale (M = 0.46, SD = 0.68, vs. M
=0.25, SD = 0.34, respectively, p = .01) and were more likely to be participants from NICHD
(n = 15) than Ghent (no missing data; p = .03). Only participants with complete data were
included in the cluster analyses since all variables from the SPEEI are nominal, thus precluding
the use of normal-theory-based likelihood methods for imputation of missing data.
Furthermore, when cluster analyses are used, it is assumed that the population consists of
heterogeneous subgroups that have not been identified, so the appropriate subgroup for
calculating summary statistics is unknown. Although one method for using all available data
has been described for cluster analyses (Everitt, Landau, & Leese, 2001), this approach is not
clearly superior to excluding data and was less robust when applied to the present data set.2
However, as a conservative measure, we included the participants with missing data in the
nonclustered sample for the analyses of variance.

Convergent Validity of Binge and Loss of Control Eating

Significant differences among responses were revealed on the basis of episode type (see Table
1). Compared to youths endorsing OO and NE, greater percentages of participants with OBEs
and SBEs reported that the episode began after consumption of a “forbidden” food, (3, N =
444) = 27.4, p < .01; that they experienced a negative emotion before eating, x2 (6, N = 445)

=38.6, p < .01; that they ate despite a lack of hunger, ¥%(3, N = 445) = 70.0, p < .01; and that
the episode was a snack as opposed to a meal, ¥2(12, N = 442) = 403, p < .01. These individuals
also were more likely to report eating alone, ¥2(6, N = 442) = 20.8, p < .01; and experiencing
secrecy regarding eating, %2 (3, N = 444) = 38.6, p < .01. Furthermore, participants with OBEs
and SBEs were more likely to endorse experiencing a sense of “numbing out” while eating,

2T ascertain the robustness of our findings, we conducted the analysis described by Everitt et al. (2001) using data from all participants.
This approach involves calculating a similarity matrix for clustering that uses a pairwise deletion approach. The similarity between two
cases is calculated with all of the variables that are nonmissing for both individuals and scaled so that the range of similarities is the same
regardless of how many variables were used in the calculation. This method assumes that

the contribution to the similarity between two [patients] that would have been provided by a variable whose value is missing
is equal to the weighted mean of the contributions provided by the variables for which the values have been observed. (Everitt
etal., 2001. p. 53)

Using this method, we identified 5 patients in the disordered eating cluster, all of whom were in the cluster of the original analysis. Further
analysis of the 10 cases assigned to the original disordered eating cluster showed that these cases were very similar to the 5 cases using
the full sample. The only differences found were that these cases were less likely than the other 5 in the original analysis cluster to have
an emotional trigger but were more likely to be unsure of the amount eaten. To determine the better approach, we compared the original
10 participants to both the 5-case cluster from the entire sample and the rest of the nonclustered participants. With respect to the percentage
of participants endorsing each construct, we found that the 10 cases in the original cluster were more similar to the other 5 youths in the
disordered eating cluster (Pearson r = .51) than to the rest of the sample (r = .23). Thus, we believe that the presented analysis is more
appropriate than including all cases.

J Consult Clin Psychol. Author manuscript; available in PMC 2008 June 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Tanofsky-Kraff et al.

Page 10

¥2(3, N = 445) = 47.7, p < .01. After eating, greater percentages of youths with OBEs and SBEs
reported experiencing a negative emotion, x2(6, N = 445) = 53.5, p < .01; including feelings
of shame and guilt, ¥%(3, N = 445) = 46.2, p <.01. Compared to all other groups, youths
describing OBEs were more likely to report hiding the food being eaten, ¥2(3, N = 442) =
18.4,p < .01; eating quickly, y2(3, N = 444) = 43.1, p < .01; eating more food than others, y2(12,
N = 441) = 57.8, p < .01; and feeling physically sick after the meal, ¥3(3, N = 445) = 11.6, p
< .01. SBE participants were more likely to eat while watching television compared to other
groups, y2(12, N = 439) = 38.2, p < .01.

Hierarchical cluster analysis revealed a small but cohesive subgroup of participants (3% of the
sample; n = 15), 87% of whom had reported engaging in an OBE or SBE (disordered eating
cluster; see Table 3). Five participants from the cluster were from NICHD, 5 were from Ghent,
4 were from Boston, and 1 was from Washington University. Most (87%) were adolescents
(ages 12.7-17.7 years). Behaviors that were reported by this group included having an event
(e.g., an argument) trigger the episode, eating alone, and eating while watching television.
Additionally, the disordered eating cluster described the episode as a snack and reported eating
despite a lack of hunger, experiencing secrecy and a sense of numbing out while eating, and
experiencing negative emations before and after eating, including feelings of shame and guilt.
The disordered eating cluster also reported being unsure of how much they were eating.
Seventy-five percent of these youths were participating in a weight loss treatment study, 80%
were overweight, 80% were female, and 93% were Caucasian. According to their EDE
interviews, 47% (95% confidence interval = 21%-73%) of these participants met full or
subthreshold frequency criteria (on average, at least four OBESs or eight SBEs per month) for
Diagnostic and Statistical Manual of Mental Disorders (4th ed., text rev.; DSM-IV-TR; APA,
2000) BED, compared to 6% (95% confidence interval = 4%-9%) for the rest of the sample
(p <.001, Fisher’s exact test). After the contributions of sex, BMI z score, and treatment status
were accounted for, compared to the rest of the sample, the disordered eating cluster had greater
EDE Eating Concern, F(l, 444) = 8.2,p < .01, r = .34; Shape Concern, F(2,444) = 3.9,p = .05,
r =.31; and global, F(l, 445) = 5.8, p < .05, r = .31, scores than the rest of the sample (see
Figure 1). However, no differences were found with regard to EDE Dietary Restraint, F(1,
427)=1.1, p=.3, r =.20; or Weight Concern, F(1, 426) = 1.8, p = .2, r = .23, subscales (see
Figure 1). BMI z scores did not differ between the disordered eating cluster group (BMI z score,
M = 1.8, SD = 0.60) and the rest of the participants (BMI z score, M = 1.8, SD = 0.96), F(1,
427)=0.0,p=1.0,r=.10.

Post Hoc Analyses by Age, Sex, and Treatment Status

The data were analyzed separately for younger (12 years or younger; n = 156) and older (older
than 12 years; n = 289) participants. On the basis of chi-square analyses, compared to younger
children reporting OOs and NEs, younger children with OBEs and SBEs were more likely to
report the following behaviors with regard to their episodes: eating despite a lack of hunger,
¥3(3, N = 156) = 29.5, p < .01; eating quickly, ¥3(3, N = 152) = 9.7, p < .05; and consuming
more than others, ¥2(12, N = 154) = 34.0, p < .01. Specific to the younger children was the
likelihood of reporting feeling sick after eating, ¥(3, N = 156) = 11.6, p < .01. Similar to the
older participants, younger children endorsed all of the emotion-related probes other than
having an event trigger the episode. Hierarchical cluster analysis including only the younger
children revealed a somewhat different set of characteristics from results generated by the entire
sample. These 15 children, 12 of whom endorsed OBEs or SBEs, tended to report that the
episode took place at a home other than their own and in the afternoon and that they were eating
more than others. Similar to the cluster for the entire group, younger children also reported
experiencing a negative emotion and a trigger occurring prior to the episode, eating in secret,
and feeling numb.
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An analysis of the data was also conducted separately for boys (n = 177) and girls (n = 268).
Chi-square frequencies did not differ considerably by sex compared to findings of the entire
sample, although boys with OBEs (78.4%) and SBEs (70.0%) were just as likely as those with
OOs (68.1%) or NEs (60.3%) to be overweight, y2(3, N = 177) = 2.2, p = .54. Among the boys,
there were no reported differences by episode type with regard to experiencing a trigger prior
to or feeling sick after the episode (ps > .10). Cluster analyses revealed a distinct subgroup of
boys (n = 10), of whom 4 reported an OBE or SBE. These boys were likely to endorse being
alone and watching television while eating. They were also likely to report that the episode
was a snack and being unsure of how much they were eating. Other than experiencing a negative
emotion prior to the episode, unlike the rest of the sample, this subgroup of boys did not endorse
any other emotional experiences during their episode.

In a third set of analyses, we examined youths participating in weight loss studies (n = 198)
and nonintervention participants (n = 247) separately. Chi-square analyses based on treatment
status differed little from those for the entire sample. However, for participants in weight loss
studies, there were no significant differences based on episode type regarding where the episode
took place or whether they felt sick after the episode. Weight loss study participants with OBEs
were more likely to feel full after eating, ¥2(3, N = 198) = 10.6, p = .01. For nonintervention
children and adolescents, there were no significant differences between episode type and
feeling secretive about eating, hiding their food, or the amount they were eating compared to
others. By contrast, non-treatment participants with OBEs were more likely to report feeling
physically hungry before their episode, ¥2(3, N = 247) = 7.8, p = .05. Cluster analyses for the
weight loss treatment participants and nonintervention children and adolescents each identified
a subgroup of 5 participants, all of whom were included in the cluster generated from the entire
sample. As expected, these youths were very similar to the cluster from the entire sample.
However, the weight loss treatment cluster was also likely to report hiding their food, eating
more than others, and feeling sick afterward. The nontreatment cluster was additionally likely
to report that their episode was in the afternoon and associated with feeling tired. Both groups
differed from the entire sample in that they were likely to report eating quickly.

Discussion

In this multisite investigation, we found that children and adolescents who engaged in loss of
control eating episodes endorsed aspects of disordered eating that were generally reflective of
the adult criteria for BED (APA, 2000). Youths endorsing loss of control eating episodes also
tended to report an experience of numbing while eating. Moreover, a cohesive subset of
individuals (disordered eating cluster) who reportedly had engaged in at least line episode of
loss of control eating in the past month may represent a characterization of disordered eating
specific to children and adolescents. Although these individuals did not differ from the rest of
the sample with regard to BMI z score, they reported significantly higher Eating Concern,
Shape Concern, and global EDE scores compared to the rest of the sample.

Our findings regarding children and adolescents appear to mirror those reported for adult
samples in several respects. To our knowledge, there are no data regarding the prevalence of
dieting among obese adults in Europe; however, U.S. data indicate that approximately 70%
and 63% of obese women and men, respectively, report trying to lose weight (Bish et al.,
2005). In our sample, approximately 60% of overweight girls and 65% of overweight boys
were participating in weight loss treatment studies. With regard to loss of control eating, a
number of items endorsed by participants with OBEs and SBEs were similar to the criteria for
BED described in the DSM-IV-TR—in particular, “eating large amounts of food when not
feeling physically hungry; eating alone because of being embarrassed by how much one is
eating; and feeling disgusted with oneself, depressed, or very guilty after overeating” (APA,
2000, p. 787). Tills finding suggests that when loss of control eating is carefully described and
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contextual, behavioral, physical, and emotional aspects are articulated, youths who eat while
experiencing loss of control share many characteristics with adults who engage in similar
behaviors. The experience of numbing, which we found to be common among children and
adolescents with OBEs and SBEs, is not one of the specific DSM-IV-TR criteria for BED but
is described in adults with BED. The Associated Features and Disorders section of the DSM-
IV-TR for BED specifically states that some “individuals describe a dissociative quality to the
binge episodes (feeling ‘numb’ or ‘spaced out’)” (APA, 2000, p. 786). The term alexithymia,
defined as cognitive-emotional deficits such as the inability to identify and express emotions
and affect as well as an avoidance in coping with conflicts or articulating emotions (Sifneos,
1996), has been shown to be elevated in adults with BED (Pinaquy, Chabrol, Simon, Louvet,
& Barbe, 2003). In our sample, participants used the terms numb out, zone out, blank out,
paralyzed, and stunned to represent this construct. One hypothesis that may explain such
findings is that children and adolescents are unaware of their emotional experiences,
particularly with regard to the experience of loss of control over eating (Tanofsky-Kraff et al.,
2007). Indeed, it has been posited that because youths are often not cognizant of their emotional
experiences during eating episodes, they may find it difficult to understand and report them
(Maloney, McGuire, & Daniels, 1988). Alternatively, it is possible that alexithymia, while
associated with BED in adults, is a central component of loss of control eating problems among
youths. This potentially supports escape theory, which views binge eating as a motivated
attempt to escape aversive self-awareness or emotional distress (Heatherton & Baumeister,
1991).

Within our sample, there was a subset of participants who appeared to share a number of
common features in addition to the endorsement of OBEs and SBEs. This disordered eating
cluster not only reported experiences similar to those described by adults with BED but also
represented approximately 3% of the entire sample, an estimate that is comparable to the
prevalence rate of BED described in overweight adults when assessed by structured clinical
interview (APA, 2000; Spitzer et al., 1993). Notably, almost half of these participants met
either full or subthreshold criteria for DSM-1V-TR BED. Similar to child and adolescent
presentations of other Axis | disorder classifications (e.g., Axelson et al., 2006; Dopheide,
2006; Stewart et al., 2007), children with binge eating problems may share many of the aspects
specific to BED in adults but vary with regard to the frequency, intensity, and emphasis of
particular symptoms.

The disordered eating cluster did not differ from the rest of the sample with regard to BMI z
score. The lack of a BMI difference may be a consequence of our sample, which oversampled
for overweight children and adolescents. Studies of overweight youths often do not
demonstrate differences in body size between individuals who do and do not binge eat
(Berkowitz et al., 1993; Decaluwe & Braet, 2003; Goossens et al., 2007; Isnard et al., 2003;
Tanofsky-Kraff, Faden, Yanovski, Wilfley, & Yanovski, 2005). Although the disordered
eating cluster had higher mean EDE Eating Concern and Shape Concern subscale scores and
global scores than the rest of the sample, these scores were not within a clinically abnormal
range (e.g., means of 2.0 and 4.0, respectively, in one sample of overweight adolescents with
full-syndrome BED; Glasofer et al., 2007), and they did not differ on the Dietary Restraint or
Weight Concern subscales. Although the lack of findings with regard to the Dietary Restraint
subscale is consistent with some studies of overweight adolescents (e.g., Glasofer et al.,
2007), weight concern is typically a hallmark construct associated with and predictive of eating
disorders (Killen et al., 1994, 1996). Future studies examining the general psychological and
social functioning of youths who present with a constellation of behaviors and emations similar
to our disordered eating cluster are required to determine whether our findings may serve as a
foundation on which to base development of a youth-specific presentation of binge eating.
Until such time, our findings should be considered preliminary given the small number of
participants who clustered together.
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In post hoc analyses, we found that younger children (12 years or younger) with OBEs and
SBEs tended to endorse fewer of the qualitative queries than the older participants.
Nevertheless, it is notable that the younger children with loss of control eating in our sample
reported all but one criterion (food seeking as a reward—which was not included in the present
study) of Marcus and Kalarchian’s (2003) proposed Criteria A (characterization of a binge
episode) and B (associations with binge episodes) for BED among children younger than 14
years. Thus, our data bolster the recommendation for a separate set of criteria in middle
childhood youths. As is observed for pediatric obesity treatment (Epstein, Valoski, Wing, &
McCurley, 1994), in which weight loss appears to be more easily achieved during middle
childhood than during adolescence, identifying and intervening with individuals who manifest
binge eating behaviors during middle childhood might result in a more promising prognosis.

Boys with OBEs and SBEs in our sample endorsed many of the same aspects of aberrant eating
as their female counterparts. However, on the basis of cluster analyses, unlike the girls, only
40% of this group endorsed an OBE or SBE, and these boys were less likely to endorse many
of the emotional aspects associated with their eating episodes. Our findings support some
(Tanofsky, Wilfley, Spurrell, Welch, & Brownell, 1997; Tanofsky-Kraff et al., 2007), but not
all (Masheb & Grilo, 2006), data suggesting that men and boys may be less likely than women
and girls to report eating in response to negative affect.

Our findings support the notion that loss of control eating is identifiable by interview methods
when contextual, behavioral, physical, and, most salient, emotional aspects are explicated and
assessed. Given that a third of the participants in the disordered eating cluster were from the
Ghent site, findings may be generalized not only to youths in the U.S. but also to non-English-
speaking children and adolescents. Collectively, the sample was enriched for overweight,
which suggests that our findings may be most relevant to heavier youths. Further, as more than
half of the clustered participants were adolescent girls initiating weight loss treatment, these
youths may be at greatest risk for disordered eating involving loss of control eating behaviors
in the absence of compensatory behaviors. We recommend that providers treating such
individuals not only screen for loss of control eating but carefully assess all circumstances
surrounding the episodes with queries similar to those developed for the SPEEI. These youths
may require a more specialized treatment for disturbed eating in addition to weight loss.
Nevertheless, a third of our disordered eating cluster was not involved in weight loss treatment,
and 20% of these participants were not overweight. On the basis of responses to the SPEEI,
the descriptive differences of OBEs and SBEs between treatment and nontreatment children
were few. Moreover, although more weight loss treatment participants were identified in the
disordered eating cluster, the percentages of children and adolescents with loss of control eating
did not differ on the basis of treatment status. The implication is that although participating in
weight loss treatment may be associated with a higher risk for a constellation of disordered
eating behaviors, identifying and intervening with individuals who are not in weight loss
programs but endorse loss of control eating may prevent excessive weight gain and the onset
of full-syndrome eating disorders.

Strengths of the present investigation are the large sample; the inclusion of racially, ethnically,
and geographically diverse youths from multiple research facilities; and the use of measured
height and weight. An additional asset is the use of structured clinical interviews to assess

disordered eating behaviors, attitudes, and the specific qualitative aspects surrounding aberrant
eating episodes. A primary limitation of the present study is the delayed inclusion of queries
for participants with NEs about their described eating episode. Despite this disadvantage, the
inclusion of a control group of children and adolescents describing nonaberrant eating offers
an important comparison to those with such episodes. A possible shortcoming of our study is
that we did not include a measure of participants’ eating behaviors based on parent report.

Although asking parents for collateral information might have provided useful corroborative

J Consult Clin Psychol. Author manuscript; available in PMC 2008 June 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Tanofsky-Kraff et al.

Page 14

data, it is unclear whether parents are able to accurately report their children’s eating behaviors
(W. G. Johnson, Grieve, Adams, & Sandy, 1999; Steinberg et al.. 2004; Tanofsky-Kraff,
Yanovski, & Yanovski, 2005). Finally, our collective sample was not recruited in a truly
population-based fashion. Even among the nonintervention children and adolescents, families
opted to participate and thus might have been more health conscious than the general
population, which potentially limits the external generalizability of the study. Studies to
document the prevalence and characteristics of disturbed eating in community-based samples
of youths are therefore needed.

We conclude that many aspects of pediatric loss of control eating are similar to those of adults
but that a youth-specific syndrome may exist at a prevalence rate comparable to adult eating
disorders. The present study may provide a foundation on which to develop evidence-based
criteria building on a unique presentation of binge eating among youths. Moreover, our data
may help to clarify the findings that reported loss of control eating is predictive of excessive
weight gain and full-syndrome eating disturbance, and they may serve as a basis for the design
of appropriate interventions to prevent these outcomes.
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Figure 1.

Eating Disorder Examination subscales and global score by disordered eating cluster (n = 15)
and nondisordered eating (n = 430) cluster. Error bars represent standard errors of the mean,
*p <.05. **p <.01.
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Table 3
Common Factors Among Disordered Eating Cluster (n =15)
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Loss of control eating (OBEs or SBEs) associated with some or all of the following:

Eating following negative emotions and/or a triggering event

Eating despite a lack of hunger

Eating occurs during or is initiated by a snack

Eating alone, in some cases while watching television

Feelings of secrecy with regard to episode

A sense of “numbing” while eating and being unsure of how much food is being ingested
Negative emotions following eating, specifically shame and guilt

NouokrwhpE

Note. OBE = objective binge episode; SBE = subjective binge episode.
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