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Abstract
The interpersonal model of binge eating disorder proposes that social problems lead to negative affect
which, in turn, precipitates binge eating episodes. However, no study to date has examined this model
among youth who report loss of control (LOC) eating. Participants were 219 non-treatment seeking
children and adolescent volunteers, age 8–17 years (13.1 ± 2.8y; 50% female). Children’s social
problems were assessed by parent report. Youth completed self-report questionnaires of negative
affect that assessed depressive symptoms and anxiety. Participants were interviewed to determine
the presence or absence of LOC eating in the month prior to assessment. Structural equation modeling
analyses found that social problems were positively related to LOC eating presence (p = 0.02).
Negative affect mediated the relationship between social problems and LOC eating (95% CI Product
= .00247, .01336). These preliminary results suggest that the interpersonal model of binge eating
may describe one possible pathway for the development of LOC eating among non-treatment seeking
youth.
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Binge eating is defined as the consumption of an objectively large amount of food while
experiencing a sense of loss of control (LOC) over eating. Binge eating disorder (BED), a
putative diagnostic category in the fourth edition of the Diagnostic and Statistical Manual of
Mental Disorders Text Revision (DSM-IV-TR), is characterized by recurrent binge eating
episodes during which marked distress is experienced with regard to the binge eating
(American Psychiatric Association, 2000). Among adults, BED is associated with distress
about shape and weight, poor social functioning, and low self-esteem (Wilfley, Wilson, &
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Agras, 2003). Individuals with BED are also more likely to have co-morbid mood and anxiety
disorders in comparison to both overweight and non-overweight adults without BED (Wilfley
et al., 2003).

Several of the theories proposed to describe the development and maintenance of BED suggest
that binge eating serves as a maladaptive mechanism for coping with negative affect
(Heatherton & Baumeister, 1991; Stice, 1994). Bolstering such theories is evidence that adults
with BED often experience binge episodes in response to adverse mood states (Agras & Telch,
1998). Furthermore, adults with BED are more likely to eat in response to negative emotions
compared to overweight and obese adults without BED (Eldredge & Agras, 1996; Masheb &
Grilo, 2006).

The interpersonal theory of BED (Wilfley, MacKenzie, Welch, Ayres, & Weissman, 2000)
was originally developed from research in the depression literature (Klerman, Weissman,
Rounsaville, & Chevron, 1984), and thus places considerable emphasis on the role of affect in
the development and maintenance of binge eating. Interpersonal theory proposes that
individual interpersonal patterns either foster self-esteem or result in hopelessness, anxiety and
psychopathology (Sullivan, 1953). The interpersonal theory of BED proposes that difficulties
with social functioning precipitate low self-esteem and negative affect, which trigger binge
eating behaviors in an attempt to cope with negative feelings (Wilfley, Pike, & Striegel-Moore,
1997). The success of interpersonal psychotherapy for the treatment of BED in adults supports
this underlying theoretical model (Wilfley et al., 2002; Wilson, Wilfley, Agras, & Bryson, In
press).

Although the diagnosis of BED during youth is rare, studies indicate that the experience of
LOC, regardless of the amount of food consumed, is common, with prevalence rates ranging
from 9.4% to 29.5% in non-treatment-seeking samples (Tanofsky-Kraff, 2008). LOC appears
to be a salient marker of disordered eating behavior during youth, as it is associated with
disordered eating attitudes, symptoms of depression and anxiety, and parent-reported problem
behaviors (Tanofsky-Kraff, 2008). LOC eating is also associated with being overweight
(Tanofsky-Kraff et al., 2004) and is predictive of excess weight gain over time (Tanofsky-
Kraff, Yanovski et al., 2009). Therefore, understanding the mechanisms that underlie LOC
eating in youth is important for understanding and potentially reducing risk for obesity and
eating disorders.

To our knowledge, no study has examined whether the interpersonal model for BED might
also describe the manifestation of LOC eating in youth. However, it has been proposed that
similar to adults with BED, youth who experience LOC may use food as a maladaptive way
to cope with negative feelings that result from difficulties in the social milieu (Tanofsky-Kraff,
Wilfley et al., 2007). Indeed, cross-sectional data show that youth with LOC have difficulty
regulating negative emotions (Czaja, Rief, & Hilbert, 2009) and are more likely to eat in
response to adverse emotion when compared to youth without LOC (Tanofsky-Kraff, Theim
et al., 2007). Additionally, in a multi-site study of children and adolescents, both boys and girls
reported that negative emotion commonly preceded LOC eating episodes (Tanofsky-Kraff,
Goossens et al., 2007).

Although no studies have tested the interpersonal model of LOC in youth, research on peer
teasing during childhood and adolescence has shown cross-sectional (Hayden-Wade et al.,
2005) and prospective (Gardner, Stark, Friedman, & Jackson, 2000) associations with binge
eating. Further, in longitudinal studies of adolescent girls, both negative affect and low
perceived social support were related to binge eating onset (Stice, Presnell, & Spangler,
2002; Van Strien, Engels, Van Leeuwe, & Snoek, 2005). Similarly, in a cross-sectional study
(Schutz & Paxton, 2007), adolescent girls’ social anxiety, social insecurity, and negative
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friendship characteristics (e.g. conflict and isolation) were associated with a cluster of
disordered eating patterns that included binge eating. Consistent with the interpersonal model,
the association between social factors and disordered eating in this study was attenuated in
analyses controlling for depressive symptoms, suggesting that negative affect may have partly
explained the relationship between perceived social difficulties and disordered eating (Schutz
& Paxton, 2007).

Despite evidence for significant relationships among social difficulties, negative affect, and
disordered eating in youth, no study has tested the interpersonal model of LOC eating in
children or adolescents. We therefore conducted a cross-sectional investigation of the
interpersonal model of LOC by examining the relationships among social problems, negative
affect, and LOC in a non-treatment-seeking sample of youth. We hypothesized that social
problems and negative affect would be positively related to each other and that each of these
factors would also be related to the presence of LOC eating. Further, based on the interpersonal
model, we expected negative affect to mediate the relationship between social problems and
LOC eating.

Method
Participants were a convenience sample of non-treatment seeking youth ages 8–17 years who
volunteered for a study of eating behaviors. Recruitment, inclusion, and exclusion criteria, and
assent/consent procedures are described elsewhere (Tanofsky-Kraff, McDuffie et al., 2009).
All children were in good general health and understood that they would not receive treatment
as part of the study, but would be financially compensated for their participation. Body
composition and disordered eating data from 188 youth in this cohort have been published
previously in an investigation of energy intake among youth with and without LOC (Tanofsky-
Kraff, McDuffie et al., 2009).

As part of their baseline assessment, participants’ height and weight were measured, as
previously described (Tanofsky-Kraff et al., 2004), to determine body mass index (BMI, kg/
m2). Pubertal development was assessed by a pediatric endocrinologist or trained pediatric or
family nurse practitioner. For girls, breast development was assigned according to the five
stages of Tanner (Marshall & Tanner, 1969, 1970) and for boys, testicular volumes were
measured according to Prader (Tanner, 1981). For the purposes of the current study,
participants were classified as pre/early puberty (girls’ breast Tanner stage = 1–2, boys’
testicular volume = 1–6 cc) or middle/late puberty (girls’ breast Tanner stage = 3–5, boys’
testicular volume = 8–20 cc). Youth completed an interview assessment of disordered eating
pathology and questionnaires assessing symptoms of general psychopathology. Additionally,
parents of youth completed a questionnaire assessing their children’s socio-emotional and
behavioral adjustment.

Social Problems
Children’s interpersonal difficulties were assessed with parent report on the Child Behavior
Checklist (CBCL) (Achenbach & Edelbrock, 1991) for children 4–18 years of age. The CBCL
measures parents’ perceptions of the child’s behavior, school performance, and social
adjustment. For this study, the Social Problems scale was examined as a measure of problem
social behaviors, such as being teased or acting lonely. The CBCL is extensively used and has
excellent psychometric properties (McConaughy, 1993).

Negative Affect
Negative affect was assessed using two self-report measures. First, children completed the
Children’s Depression Inventory (CDI) (Kovacs, 1995), a 27-item self-report questionnaire
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designed to assess depressive symptoms in children and adolescents. The CDI generates a total
score comprised of five subscale scores (negative mood, interpersonal problems,
ineffectiveness, anhedonia, and negative self-esteem). Only the total score was examined in
this study. The CDI has good psychometric properties (Kovacs, 1995). Second, children’s
anxiety symptoms were assessed by self-report on the State-Trait Anxiety Inventory for
Children (STAI-C) – Trait Version (Spielberger, Edwards, Lushene, Montuori, & Platzek,
1973), a 20-item measure of trait anxiety for children. The STAI-C has high internal
consistency and adequate validity (Spielberger, Gorsuch, & Lushene, 1970).

Interview Assessment of LOC Eating
The Eating Disorder Examination version 12OD/C.2 (Fairburn & Cooper, 1993) (EDE) or the
EDE adapted for children (Bryant-Waugh, Cooper, Taylor, & Lask, 1996) (ChEDE) was
administered to each participant as described previously (Tanofsky-Kraff et al., 2004) to
determine the presence or absence of LOC eating in the month prior to assessment. 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. The EDE’s interview-based, interactive nature allows
for questions to be explained so that they are understood by each individual. Further, during
the ChEDE, special care is taken, and examples are provided, to explain difficult concepts such
as “loss of control,” or the sense of being unable to stop eating once started. For example, when
a child 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.” Based on their responses to the EDE, participants were categorized as engaging in
objective binge episodes (overeating with LOC), subjective binge episodes (LOC without
objective overeating as assessed by the interviewer, but viewed as excessive by the
interviewee), objective overeating (overeating without LOC) or no episode (a meal involving
neither LOC nor overeating) over the 28 days prior to assessment. For the purposes of the
current study, participants reporting at least one instance of an objective or a subjective binge
episode in the past month were categorized as those with LOC eating. Children with objective
overeating or no episodes over the month prior to assessment were categorized as those without
LOC eating. EDE training, administration, and psychometrics are described elsewhere
(Tanofsky-Kraff et al., 2004).

Data Analysis Plan
Data were examined to determine that all variables were normally distributed (Behrens,
1977). Outliers were adjusted to fall 1.5 times the interquartile range below the 25th percentile
or above the 75th percentile (i.e., to the whiskers in Tukey’s boxplot (Tukey, 1977). All scores
had acceptable levels of skew and kurtosis. Descriptive analyses were generated on all study
variables and Pearson correlations were used to examine the bivariate intercorrelations among
CBCL social problems, CDI score, STAI-C score, age, sex, race, BMI z-score, and pubertal
status. To examine the hypothesized model, structural equation modeling (SEM) based on full
information maximum likelihood estimation was conducted using AMOS 16.0 (SPSS,
Chicago, IL) (Arbuckle, 2003). SEM was used to model negative affect as a latent variable
comprised of two indicators (CDI total score depressive symptoms and STAI-C trait anxiety
symptoms) (Kline, 2005; Nelson, Aylward, & Steele, 2008). SEM allows minimization of Type
I error by reducing the number of analyses run (Kline, 2005). Because model chi-square
(χ2

M) is highly sensitive to sample size, Bentler comparative fit index (CFI) was examined as
an additional fit index; a value equal or greater than .90 is considered indicative of a reasonably
good fitting model (Kline, 2005). First, we tested the relationship between social problems and
negative affect, as well as the relationship between negative affect and LOC eating. Then, we
examined a model in which negative affect mediated the relationships between social problems
and LOC eating, accounting for the effects of age, sex, race, BMI z-score, and pubertal status
on negative affect and LOC eating (Figure 1). We then removed negative affect from the model
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and examined a model in which social problems were associated with LOC eating presence,
to ensure the role of negative affect as a mediator. A distribution-of-products approach was
used to test for mediation because this approach has better statistical power and less likelihood
of Type I errors than traditional methods (MacKinnon, Lockwood, Hoffman, West, & Sheets,
2002; MacKinnon, Lockwood, & Williams, 2004). A confidence interval for the indirect effect
of social problems on LOC eating through negative affect was derived based on the asymmetric
distribution of the product of two coefficients: a) α, the effect of the independent variable (social
problems) on the mediator (negative affect), and b) β, the effect of the mediator (negative affect)
on the dependent variable (LOC eating).

Results
Two-hundred-nineteen children and adolescents (mean ± SD, age 13.1 ± 2.8y) participated in
the present study (Table 1). Sixty-two children (28.4%) had experienced at least one episode
of LOC in the month prior to assessment. Children with LOC and those without LOC did not
differ significantly in age, race, socioeconomic strata, or pubertal status (Table 1). As expected
(Tanofsky-Kraff, McDuffie et al., 2009), LOC was more prevalent in girls than boys (p = .01),
and mean BMI z-score was higher in youth with LOC compared to youth with no LOC (p < .
001). Parent-reported CBCL social problem scores were higher among the LOC compared to
the no LOC group (t = −3.73, p < .001). The LOC group also had higher CDI depressive
symptoms scores (t = −4.91, p < .001) and STAI-C anxiety symptoms scores (t = −6.14, p < .
001) relative to youth without LOC.

As depicted in Figure 1, the model provided an adequate fit to the data, χ2 (df = 6, N = 219) =
18.01, p = .006, CFI = .97. Social problems were associated with negative affect (path = .25,
p = .002), and in turn, negative affect was associated with LOC eating (path = .37, p < .001).
Furthermore, negative affect served as a significant mediator of social problems and LOC
eating. There was evidence for an indirect effect of social problems on LOC eating through
negative affect, (95% CI Product = .00247, .01336). Consistent with its role as a mediator,
when negative affect was removed from the model (keeping all the same covariates in the
model), social problems became significantly, positively associated with LOC eating presence
(path = .17, p = .02). We conducted a follow-up, multiple-group analysis to test whether weight
status (overweight ≥ 85th percentile, non-overweight < 85th percentile) moderated the observed
associations among social problems, negative affect, and LOC eating. The fit of the model in
which the paths among these variables were constrained to be equal did not significantly differ
from the fit of model in which these paths were unconstrained, χ2

diff (dfdiff = 3) = 5.68, p = .
13, indicating that weight status did not act as a significant moderator of the relationships
among social problems, negative affect, and LOC eating.

Discussion
In this preliminary investigation of the interpersonal model of LOC eating among non-
treatment seeking children and adolescents, we found that social problems, negative affect,
and LOC eating were all positively interrelated. As hypothesized, the association between
children’s social problems and LOC eating was consistent with a role for children’s negative
affect as a mediator, providing initial support for the application of the interpersonal model to
youth with LOC.

Previous studies have documented similarities between youth with LOC and adults with BED,
including elevated symptoms of general psychopathology, a greater likelihood of being
overweight, and a propensity to eat in response to adverse feelings (Tanofsky-Kraff, Goossens
et al., 2007; Wilfley et al., 2003). In the present study, the finding that youth with LOC
experienced elevated rates of negative affect is in concert with such previous literature
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(Tanofsky-Kraff, Goossens et al., 2007; Tanofsky-Kraff, Theim et al., 2007). This study also
builds upon a growing body of literature linking interpersonal difficulties to LOC eating
behaviors during youth (Libbey, Story, Neumark-Sztainer, & Boutelle, 2008; Schutz & Paxton,
2007). This finding holds particular relevance as peer interactions become increasingly salient
throughout childhood (Furman & Buhrmester, 1992) and are prospectively related to the
progression of disordered eating behaviors (Stice et al., 2002) and excess weight gain with age
(Lemeshow et al., 2008). These results further suggest that affective theories that have been
proposed as explanations for adult binge eating may also apply to LOC experienced during
childhood and adolescence. Consistent with the interpersonal model for BED (Wilfley et al.,
2000), this study provides provisional evidence that social difficulties may be one pathway
leading to the greater negative affect observed among youth with LOC eating (Tanofsky-Kraff,
Goossens et al., 2007; Tanofsky-Kraff, Theim et al., 2007).

Strengths of the study include use of interview methodology to assess for the presence of LOC
eating and multiple indicators of negative affect. This investigation included both boys and
girls and represented a variety of races/ethnicities and ages, which allow for greater
generalizability of our findings. However, in the current study, we relied on parents’ reports
of their children’s social problems. Although the expected, theory-driven relationships were
observed among social problems, negative affect, and LOC eating, since some data suggest
that parent report of children’s problems differ from child self-report (Edelbrock, Costello,
Dulcan, Conover, & Kala, 1986), future studies should incorporate assessment of social
problems from youths’ own perspective, as well. Prior research suggests that children with
depressive symptoms also have more negative perceptions of their social abilities (McGrath
& Repetti, 2002) which may be observable by their parents, and there is evidence that adults
who binge eat may be particularly sensitive to negative social interactions (Steiger, Gauvin,
Jabalpurwala, Sequin, & Stotland, 1999). It is therefore possible that the social difficulties
observed among youth with LOC may emerge and intensify out of pre-existing tendencies to
view circumstances in a negative light. Alternatively, social problems and negative affect may
interact cyclically to exacerbate each other. The cross-sectional nature of the study design limits
our ability to draw conclusions about the temporal development of these variables.
Longitudinal and ecological momentary assessment studies are required to elucidate whether
social and interpersonal difficulties are etiologically related to the development of negative
affect and subsequent LOC eating behaviors, or rather serve to maintain maladaptive eating
patterns once they have begun.

In conclusion, this study provides initial evidence that social problems during youth are related
to negative affect, and in turn, LOC eating, thus providing preliminary support for the
application of the interpersonal model of BED to LOC eating in youth. In light of the success
of interpersonal psychotherapy in decreasing binge eating (Wilfley et al., 2002; Wilson et al.,
In press), it has been suggested that improving the quality of youth’s social relationships may
serve to improve mood and therefore decrease LOC eating behaviors. Such efforts may prevent
the progression of disordered eating patterns and further weight gain over time (Tanofsky-
Kraff, Wilfley et al., 2007). The results from this study provide preliminary support for such
theory and create a foundation for future prospective research in this area.
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Figure 1.
Model of negative affect as a mediator of social problems and loss of control (LOC) eating,
accounting for age, sex, race, puberty, and BMI-z. *p<.05, **p<.01, ***p<.001. Note: When
negative affect was removed from the model, social problems were significantly related to
LOC eating (path = 17, p = .02).
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Table 1

Group Demographics (N = 219)

No LOC LOC p-value

(n = 157) (n = 62)

Age (y) 13.2 ± 2.8 12.9 ± 2.8 .50

Sex (% female) 43.9 64.5 .01

Race/Ethnicity (%) .53

      Caucasian 56.7 59.7

      Black 33.8 29.0

      Asian 3.1 3.2

      Other 1.3 4.8

      Unknown 5.1 3.2

Median Socieconomic Satusa 2 2 .63

Pubertal Stage (% middle/late puberty)b 52.0 50.8 .88

BMI z-score 0.76 ± 1.14 1.42 ± 1.04 <0.001

CDI Total 4.6 ± 4.1 7.9 ± 5.3 <0.001

STAI-C Trait 28.9 ± 6.2 34.7 ± 6.4 <0.001

CBCL Social Problems 52.9 ± 5.0 56.1 ± 6.8 <0.001

a
Note: For socioeconomic status, higher numbers are indicative of lower social status (range: 1–5).

b
Pubertal stage was coded according to the stages of Tanner (range 1–5) as pre/early puberty (girls’ breast Tanner stage = 1–2, boys’ testicular volume

= 1–6 cc) or middle/late puberty (girls’ breast Tanner stage = 3–5, boys’ testicular volume = 8–20 cc).

CDI = Children’s Depression Inventory, STAI-C = State-Trait Anxiety Inventory for Children, CBCL = Child Behavior Checklist
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