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a b s t r a c t

Purpose: Secretive eating, characterized by eating privately to conceal being seen, may reflect eating-
and/or body-related shame, be associated with depression, and correlate with binge eating, which
predicts weight gain and eating disorder onset. Increasing understanding of secretive eating in youth
may improve weight status and reduce eating disorder risk. This study evaluated the prevalence and
correlates of secretive eating in youth with overweight or obesity.
Methods: Youth (N ¼ 577) presented to five research/clinical institutions. Using a cross-sectional design,
secretive eating was evaluated in relation to eating-related and general psychopathology via linear and
logistic regression analyses.
Results: Secretive eating was endorsed by 111 youth, who were, on average, older than youth who denied
secretive eating (mean age ¼ 12.07 ± 2.83 versus 10.97 ± 2.31). Controlling for study site and age, youth
who endorsed secretive eating had higher eating-related psychopathology and were more likely to
endorse loss of control eating and purging than their counterparts who did not endorse secretive eating.
Groups did not differ in excessive exercise or behavioral problems. Dietary restraint and purging were
elevated among adolescents (�13y) but not children (<13y) who endorsed secretive eating; depression
was elevated among children, but not adolescents, who endorsed secretive eating.
Conclusions: Secretive eating may portend heightened risk for eating disorders, and correlates of
secretive eating may differ across pediatric development. Screening for secretive eating may inform
identification of problematic eating behaviors, and understanding factors motivating secretive eating
may improve intervention tailoring.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

Pediatric obesity is a significant public health issue, with over
one third of United States (US) youth meeting criteria for over-
weight or obesity (Ogden, Carroll, Kit, & Flegal, 2014). Overweight
. Kass).
and obesity are associated with medical comorbidities and
impaired psychosocial functioning and confer risk for serious dis-
eases (BeLue, Francis, & Colaco, 2009; Juonala et al., 2011). More-
over, obesity is associated with all-cause mortality compared to
normal weight (Flegal, Kit, Orpana, & Graubard, 2013), and it is
projected that this generation will “live sicker and die younger”
than previous generations (National Collaborative on Childhood
Obesity Research, 2009; Olshansky et al., 2005). Thus, research is
needed to understand problematic eating behaviors that may
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contribute to excess weight or weight gain over time.
Secretive eating, a problematic eating behavior characterized by

eating privately to conceal being seen, is relatively common in
children and adolescents, with rates of endorsement ranging from
18.1% to 27.2% in children (Sonneville, Rifas-Shiman et al., 2013;
Stice, Agras, & Hammer, 1999) and 34% in adolescents (Knatz,
Maginot, Story, Neumark-Sztainer, & Boutelle, 2011). Secretive
eating may occur in response to eating- or body-related shame, is
associated with depressive symptomatology in adolescents with
overweight or obesity (Knatz et al., 2011), and may correlate with
binge eating (Marcus & Kalarchian, 2003; Stice et al., 1999), which
itself predicts excess weight gain and eating disorder onset
(Sonneville, Horton et al., 2013; Tanofsky-Kraff et al., 2011). Indeed,
cognitive-behavioral theories of eating disorders posit that over-
valuation and control of shape and weight lead to problematic
eating behaviors (which perpetuate weight/shape concerns), the
cycle of which can be exacerbated by negative affect or interper-
sonal events (Fairburn, Cooper, & Shafran, 2003). Thus, increasing
our understanding of secretive eating by evaluating its psycholog-
ical correlates (using both cognitive and behavioral indices of
eating-related pathology and general symptomatology) may help
to identify intervention targets for addressing this problematic
eating behavior. Moreover, because secretive eating may be a
marker for other forms of disordered eating and risk for weight
gain, increasing understanding of secretive eating may facilitate
efforts to improve weight outcomes and reduce eating disorder
risk.

To date, studies of secretive eating in youth have focused on
children or adolescents (Cromley et al., 2012; Knatz et al., 2011;
Sonneville, Rifas-Shiman et al., 2013; Stice et al., 1999); however,
to our knowledge, no study has evaluated this construct across the
developmental age spectrum of youth. It is possible that secretive
eating is more common among adolescents than children. Rates of
secretive eating are higher in past studies of adolescents than of
children (Knatz et al., 2011; Sonneville, Rifas-Shiman et al., 2013;
Stice et al., 1999), although these groups have not been compared
within the same sample. Developmental differences could be
driven by the fact that adolescents may have increased capacity to
obtain food without the assistance of caregivers (e.g., due to greater
access to money and transportation to obtain food). Adolescents
may also have a greater understanding of secretive eating as a
problematic (e.g., shameful) behavior and therefore secretive
eating in this age group may be more likely to be associated with
adverse correlates.

Given these potential differences that may occur with pediatric
development, examining secretive eating across a broader age
range of children and adolescents may provide unique insight into
differences in symptom profiles, thus improving our understanding
of problematic eating behaviors in youth. Accordingly, this study
aimed to evaluate the prevalence and psychosocial correlates of
secretive eating among children and adolescents ages 6e18 with
overweight or obesity. This multi-site investigationdusing data
drawn from five institutions of varying regions across the
USdrepresents the largest sample of youth assessed for secretive
eating to date. Moreover, this is the first evaluation of secretive
eating using child-reported responses to semi-structured in-
terviews, which enables a clear operationalization and objective
rating of this construct compared to questionnaires or parent
report. Although past literature on the association between secre-
tive eating and psychopathology among youth is limited, we
generated hypotheses based on the literature to date that guided
our analysis of this aberrant eating behavior and its relation to
psychopathology. Specifically, we hypothesized that youth who
endorsed any secretive eating would have higher rates of eating-
related and general psychopathology than youth who did not
endorse secretive eating, given past associations between this
behavior and clinical pathology (Knatz et al., 2011; Marcus &
Kalarchian, 2003; Stice et al., 1999). We also hypothesized that
rates of secretive eating and pathology would be higher among
adolescents than children, given that rates of secretive eating that
have been documented in studies with adolescents are higher than
the rates that have been documented in studies with children
(Knatz et al., 2011; Sonneville, Rifas-Shiman et al., 2013; Stice et al.,
1999).
2. Methods

2.1. Participants

The sample was comprised of 577 youth ages 6 to 18 (mean
age ¼ 11.18 ± 2.45) who met criteria for overweight or obesity.
Overweight was defined as BMI�85th and <95th percentile for age
and sex, and obesity was defined as BMI �95th percentile for age
and sex (Kuczmarski et al., 2000). Participants identified as pri-
marily female (66%) and Caucasian (55%; see Table 1).

Data were derived from a convenience sample of youth pre-
senting to research studies or for eating disorder or obesity treat-
ment at five institutions across the US. Data from these locations
were combined as all of these institutions had data from children
and/or adolescents with overweight or obesity who completed a
semi-structured interview assessing eating disorder pathology,
including secretive eating. Combining these data allowed us to
aggregate the largest sample of youth with varying ages who were
assessed for secretive eating, which also increased generalizability.
A brief description of the sample populations for each of the
distinct studies is provided.
2.1.1. Washington University School of Medicine, Missouri
Data from this site were obtained from two research studies of

children and adolescents with overweight or obesity. The first
study assessed eating pathology in girls (n ¼ 51) ages 6e12 years
(Goldschmidt, Tanofsky-Kraff, & Wilfley, 2011). Participants were
excluded if they had a current diagnosis of bulimia nervosa; had a
medical condition or were taking medications that impacted
appetite, weight, or attention; had restricted or limited food pref-
erences; or were psychotic or suicidal. The second study was
comprised of adolescents (n ¼ 35) ages 12e17 years presenting to
enroll in an online weight loss intervention (Doyle et al., 2008).
Participants were excluded if they had a diagnosis of a full-
syndrome eating disorder; had a medical condition precluding
moderate physical activity or that altered weight; or were taking
medication that affected weight.
2.1.2. Children's Hospital Boston, Massachusetts
Youth in this sample (n ¼ 122) were ages 8e18 years presenting

for behavioral weight loss treatment (Eddy et al., 2007). Exclusion
criteria included developmental disorders associated with cogni-
tive impairment; obesity-related disorders associated with intel-
lectual disability; and psychotic disorders.
2.1.3. San Diego State University/University of California San Diego,
California

This sample was comprised of children (n ¼ 201) ages 7e12
years entering a behavioral weight loss maintenance treatment
trial (Wilfley et al., 2007). Participants were excluded if they had a
medical condition precluding moderate physical activity or that
altered weight; were taking medication that affected weight; or
were receiving weight loss or psychological treatment.



Table 1
Sample demographics.

Full Sample (n ¼ 577) Endorsed Secretive Eating (n ¼ 111) Denied Secretive Eating (n ¼ 466) Test statistic and p-value

Race/Ethnicity, n (%) c2 ¼ 7.23; p ¼ .07
Caucasian 317 (54.9%) 56 (50.5%) 261 (56.0%)
African-American 129 (22.4%) 35 (31.5%) 94 (20.2%)
Hispanic 70 (12.1%) 12 (10.8%) 58 (12.4%)
Other 54 (9.4%) 7 (6.3%) 47 (10.1%)

Female, n (%) 380 (65.9%) 75 (67.6%) 305 (65.5%) c2 ¼ 0.18; p ¼ .67
Age in years, mean (SD) 11.18 (2.45) 12.07 (2.83) 10.97 (2.31) t (1,147) ¼ �3.80; p < .001
Child (vs. Adolescent), n (%) 466 (80.8%) 70 (63.1%) 396 (85.0%) c2 ¼ 27.71; p < .001
With Obesity (vs. Overweight), n (%) 519 (89.9%) 95 (85.6%) 424 (91.0%) c2 ¼ 2.89; p ¼ .09
BMI percentile, mean (SD) 97.36 (2.48) 97.76 (2.75) 97.26 (2.41) t (1,575) ¼ �1.90; p ¼ .06

Note: BMI ¼ body mass index.
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2.1.4. University of Minnesota, Minnesota
Participants were children (n ¼ 105) ages 8e12 years entering

treatment to reduce overeating (Boutelle et al., 2011). Participants
were excluded if they were receiving weight loss treatment; were
taking medication that affected weight or eating; had dietary re-
strictions or food allergies; or had a medical condition requiring
physician-supervised diet and physical activity.

2.1.5. The University of Chicago, Illinois
Youth in this sample (n ¼ 63) were ages 7e18 years presenting

for a clinical assessment at the University of Chicago's Eating and
Weight Disorders Program (Eddy et al., 2010; Stiles-Shields, Gold-
schmidt, Lock, & Le Grange, 2013). Participants for the current
study were excluded if they did not have overweight or obesity.

2.2. Procedure

For this study, data were drawn from baseline or intake as-
sessments, prior to participants completing experimental or
treatment protocols. This study was approved by the Institutional
Review Boards of all participating sites. Informed consent and
assent were obtained by at least one parent and the participating
child, respectively.

2.3. Measures

2.3.1. Independent variable
Secretive Eating. Secretive eating was assessed using the Eating

Disorder Examination (EDE), a semi-structured interview used to
evaluate eating disorder pathology (Fairburn & Cooper, 1993).
Participants completed the EDE or the adapted version for children
(ChEDE; Bryant-Waugh, Cooper, Taylor, & Lask, 1996); the majority
of participants in this study (89%) completed the ChEDE. These two
assessments are nearly identical in form and content, with minor
modifications to improve clarity of difficult-to-grasp concepts in
younger children (e.g., use of more basic language, addition of a
card-sort task to facilitate assessment of overvaluation of weight
and shape). The EDE and ChEDE have demonstrated good reliability
and validity in children as young as seven years old (Bryant-Waugh
et al., 1996; Berg, Peterson, Frazier, & Crow, 2012; Watkins,
Frampton, Lask, & Bryant-Waugh, 2005; Wade, Byrne, & Bryant-
Waugh, 2008; O'Brien et al., 2016), and have been used in clinical
research with youth as young as six years old (e.g., Tanofsky-Kraff
et al., 2009).

Secretive eating was evaluated via the prompt, “In the past 28
days, have you eaten in secret?” To be rated as secretive eating,
episodes must have occurred “outside the times” of any episodes of
objective or subjective binge eating (i.e., eating episodes involving a
sense of loss of control while eating, with or without the con-
sumption of an objectively large amount of food, respectively).
Thus, any secretive eating that occurred in the context of binge
eating was not included in the count of secretive eating.

Clarification was also provided to participants as needed to
define secretive eating as eating episodes the participant “wishes to
conceal because he or she does not want to be seen eating (i.e., it is
not simply eating alone).” Secretive eating was also distinguished
from episodes in which the individual does not want to share food
or be interrupted while eating. Participants reported the frequency
of days in which secretive eating occurred over the past 28 days.
This value was then recorded using a non-equivalent, ordinal, 0e6
rating scale, per the EDE/ChEDE instructions (i.e., 0 ¼ no days;
1 ¼ 1e5 days; 2 ¼ 6e12 days; 3 ¼ 13e15 days; 4 ¼ 16e22 days;
5 ¼ 23e27 days; 6 ¼ 28 days).
2.3.2. Dependent variables
Eating-Related Psychopathology. The EDE/ChEDE was also

used to assess eating disorder psychopathology. Participants re-
ported on episodes of objective binge eating and subjective binge
eating over the past 28 days. For this study, we examined the fre-
quency of episodes of “loss of control eating” over the past 28 days
(defined as the combination of episodes of objective and subjective
binge eating), given that the experience of loss of control eating,
regardless of episode size, in youth is indicative of eating disorder
pathology (Shomaker et al., 2010). Participants also reported on the
presence or absence of episodes of purging (i.e., vomiting, laxative
misuse, and diuretic misuse) and excessive exercise over the past
28 days. The EDE yields four subscale scores: Restraint, Eating
Concern, Shape Concern, and Weight Concern. Scores range from
0 to 6, with higher scores indicating higher pathology. For this
study, the Eating Concern subscale was calculated with the “Eating
in Secret” variable removed to minimize concerns about the over-
lap between the independent and dependent variable. The corre-
lation between the EDE Eating Concern subscale scores derived by
excluding versus including the secretive eating item was high
(r ¼ .85; p < .001).

Global Behavioral Problems. Parents reported on their chil-
dren's functioning across behavioral domains via the Child
Behavior Checklist (CBCL; Achenbach, 1991). The total score,
normed with T-score ratings between 0 and 100, provides an
assessment of global behavioral problems. Previous research sup-
ports the reliability and validity of the CBCL (Achenbach, 1991;
Achenbach & Edelbrock, 1981; Achenbach & Elderbrock, 1991;
Edelbrock & Costello, 1988).

Depressive Symptomatology. Depressive symptomatology was
assessed using the Child Depression Inventory (CDI; Kovacs, 1992).
CDI total scores range between 0 and 54, with higher scores indi-
cating higher depressive symptomatology. Psychometric properties
for this measure are strong (Curry & Craighead, 1993; Helsel &
Matson, 1984).
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2.3.3. Covariates
Demographics were obtained on participants' age, sex, and

race/ethnicity (coded as Caucasian, African-American, Hispanic, or
Other). In line with our study hypotheses, we also stratified the
sample into children (ages <13 years) versus adolescents (ages �13
years). Height and weight measurements were used to calculate
participants’ BMI percentile scores based on CDC norms for age and
sex (Kuczmarski et al., 2000).

2.4. Analysis plan

Data were screened for normality, and skew and kurtosis were
less than absolute values of 2 on dependent variables except the
EDE Restraint subscale (skew ¼ 1.5; kurtosis ¼ 2.7) and EDE Eating
Concern subscale (skew ¼ 2.4, kurtosis ¼ 6.7), which were log
transformed. For analyses, secretive eating was dichotomized to
assess endorsement of “any” episodes versus “none” (i.e., zero) in
the past 28 days, which is consistent with past research using this
construct (Knatz et al., 2011). We also conducted analyses to eval-
uate this construct continuously, using the rating scale responses
regarding frequency in the past 28 days, as an indicator of severity,
and results were consistent in the full sample. Thus, we elected to
present the results using the dichotomous variable to maintain
consistency with previous work (Knatz et al., 2011).

Chi-square, t-tests, and multivariate analysis of variance tests
were used to evaluate differences in demographics between youth
who endorsed any versus no secret eating, and in relation to eating-
related and general psychopathology. To test the hypothesis that
youth who endorsed any secretive eating would have higher rates
of eating-related and general psychopathology than youth who did
not endorse secretive eating, separate linear regression analyses
were conducted to evaluate between-group differences in secretive
eating (independent variable) and eating-related and general psy-
chopathology (dependent variables, specifically: restraint, eating
concern, weight concern, shape concern, behavioral problems, and
depressive symptomatology), controlling for the covariates of study
site and significant demographic variables. Separate logistic
regression analyses were conducted to evaluate between-group
differences in secretive eating (independent variable) and the
presence/absence of loss of control eating (dependent variable),
purging (dependent variable), or excessive exercise (dependent
variable), controlling for the covariates of study site and significant
demographic variables.

To test the hypothesis that rates of secretive eating and pa-
thology would be higher among adolescents than among children,
subsequent linear and logistic regression analyses were conducted
to evaluate between-group differences in secretive eating and
psychopathology among youth based on their developmental level.
Specifically, linear and logistic regression analyses were conducted
separately among the subset of the samplewhowere children (ages
<13 years) and among the subset of the sample who were ado-
lescents (ages�13 years). Analyses controlled for study site and age
to observe any differences by age group above and beyond any
effects of age. All analyses were conducted using SPSS version 23.
Tests were two-tailed, and p-values less than .05 were considered
statistically significant.

3. Results

3.1. Participant demographics

In this sample, 111 (19.2%) youth endorsed secretive eating. Of
those who endorsed secretive eating, the range of days in which
this behavior was endorsed over the past 28 days was 1e5 days
(n¼ 55), less than half the days (n¼ 15), half the days (n¼ 7), more
than half the days (n ¼ 8), almost every day (n ¼ 4), and every day
(n ¼ 5). There was a significant difference in secretive eating by
study site (c2¼ 94.6; p < .001), which was included as a covariate in
subsequent outcome analyses. In addition, a follow-up analysis was
conducted to better understand the relation between secretive
eating and motivation for study enrollment by site. Study site was
divided into three groups: sites who enrolled youth intoweight loss
treatment (n ¼ 358), into treatment to address eating pathology
(i.e., to address overeating, eating disorder pathology; n ¼ 168), or
for non-treatment research (n ¼ 51). These groupings were derived
based on the notion that individuals interested in addressing eating
disorder pathology may have higher rates of secretive eating (a
disordered eating behavior) than individuals presenting for weight
loss treatment and individuals presenting solely to participate in
research. Results evaluating rates of secretive eating across these
three groups revealed higher rates of secretive eating among sites
with youth who presented to address eating pathology (35.1%) than
who presented for research (25.5%) or for weight loss treatment
(10.9%) (c2 ¼ 44.6; p < .001).

Table 1 presents demographic information of the total sample,
and then split by youth who endorsed any versus no secreting
eating. Youth who endorsed any secretive eating were significantly
older than youth who endorsed none (p < .001). Of the youth who
endorsed secretive eating, 63.1% were children and 36.9% were
adolescents. However, adolescents had a significantly higher pro-
portion who endorsed any secretive eating versus no secretive
eating compared to children (p < .001). There were no other sig-
nificant between-group demographic differences between youth
who endorsed any secretive eating versus none.

In multivariate analysis of variance tests, eating-related and
general psychopathology were not related to age (Pillai's
trace ¼ 1.99; F (4,406) ¼ 2.14; p ¼ .24), sex (Pillai's trace ¼ 0.04; F
(6,199) ¼ 1.28; p ¼ .27), race/ethnicity (Pillai's trace ¼ 0.13; F
(18,588) ¼ 1.46; p ¼ .10), or weight status (Pillai's trace ¼ 0.04; F
(6,199) ¼ 1.41; p ¼ .21). However, eating-related and general psy-
chopathology were related to study site (Pillai's trace ¼ 0.91; F
(18,597) ¼ 14.38; p < .001). Thus, subsequent analyses controlled
for study site (given its relation to secretive eating and psychopa-
thology) and age (given its relation to secretive eating).

3.2. Relation between secretive eating and psychopathology

Table 2 presents differences in eating disorder and comorbid
psychopathology between youth who endorsed any secretive
eating versus none, controlling for study site and age. Youth who
endorsed any secretive eating had significantly higher eating dis-
order pathology across the four EDE subscales (i.e., Restraint, Eating
Concern, Shape Concern, and Weight Concern; ps � .004). Youth
who endorsed any secretive eating were also significantly more
likely to endorse loss of control eating and purging in the past 28
days (ps � .002), but were not significantly more likely to endorse
excessive exercise compared to those who endorsed none (p¼ .54).
No significant differences emerged in behavioral problems or
depressive symptomatology between youth who endorsed any
secretive eating versus none (ps � .11).

3.3. Differences in secretive eating and psychopathology among
children versus adolescents

Dietary restraint was elevated among adolescents (b ¼ 0.23;
t ¼ 2.44; p ¼ .02) but not among children (b ¼ 0.08; t ¼ 1.78;
p ¼ .08) who endorsed any secretive eating, above and beyond any
effects of age. Purging was elevated among adolescents
(Exp(B) ¼ 11.58; 95% CI ¼ 2.24e59.83; p ¼ .003) but not among
children (Exp(B) ¼ 2.82; 95% CI ¼ 0.18e44.28; p ¼ .46) who



Table 2
Eating-related and general psychopathology between those who endorsed versus denied secretive eating.

Full Sample
(n ¼ 577)

Endorsed Secretive Eating (n ¼ 111)
Mean (SD)/n (%)

Denied Secretive Eating (n ¼ 466)
Mean (SD)/n (%)

Test statistic and p-value

Eating-Related Psychopathology
Restraint 1.11 (1.13) 1.50 (1.33) 1.03 (1.07) b ¼ 0.12; t ¼ 2.92; p ¼ .004
Eating Concerna 0.53 (0.89) 1.26 (1.26) 0.38 (0.69) b ¼ 0.36; t ¼ 9.31; p < .001
Shape Concern 1.56 (1.26) 2.26 (1.48) 1.42 (1.16) b ¼ 0.24; t ¼ 5.78; p < .001
Weight Concern 1.83 (1.19) 2.35 (1.31) 1.73 (1.14) b ¼ 0.19; t ¼ 4.61; p < .001
LOC Episodesb 177 (30.7%) 71 (64.0%) 106 (22.7%) Exp(B) ¼ 3.36; 95% CI ¼ 2.08e5.43; p < .001
Purging Episodesb 16 (2.8%) 11 (9.9%) 5 (1.1%) Exp(B) ¼ 8.74; 95% CI ¼ 2.26e33.85; p ¼ .002
Exercise Episodesb 25 (4.3%) 8 (7.2%) 17 (3.6%) Exp(B) ¼ 1.43; 95% CI ¼ 0.46e4.42; p ¼ .54

General Psychopathology
Behavioral Problems 54.41 (10.20) 54.62 (10.60) 54.38 (10.15) b ¼ 0.003; t ¼ 0.60; p ¼ .95
Depressive Symptomatology 10.92 (8.59) 12.06 (7.17) 10.57 (8.96) b ¼ 0.10; t ¼ 1.61; p ¼ .11

Note: LOC ¼ Loss of control eating (objective binge eating þ subjective binge eating); Purging ¼ vomiting, laxative misuse, and diuretic misuse; Linear regression and logistic
regression analyses were conducted controlling for study site and age.

a Subscale score calculated with the “Eating in Secret” variable removed.
b Endorsement of at least one episode in the past 28 days.
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endorsed any secretive eating. Conversely, children who endorsed
any secretive eating had higher depressive symptoms than children
who endorsed none (b ¼ 0.20; t ¼ 2.51; p ¼ .01), but among ado-
lescents, there were no differences in depressive symptoms be-
tween thosewho endorsed any secret eating versus none (b¼ 0.07;
t ¼ 0.83; p ¼ .41). No differences emerged based on youths’
developmental level on the remaining variables.

4. Discussion

This study aimed to evaluate the prevalence and correlates of
secretive eating in a sample of youth with overweight or obesity,
given the association between secretive eating and psychopathol-
ogy like depression, binge eating, and body-related concerns (Knatz
et al., 2011; Marcus & Kalarchian, 2003; Stice et al., 1999). Results
showed that approximately one fifth of youth endorsed secretive
eating, which aligns with previously-reported rates ranging be-
tween 18.1% and 34% among children and adolescents (Knatz et al.,
2011; Sonneville, Rifas-Shiman et al., 2013; Stice et al., 1999). As
hypothesized, individuals who endorsed secretive eating were
older and had elevated rates of eating-related psychopathology
than youth who did not endorse secretive eating. However, groups
did not differ in excessive exercise or behavioral problems. These
results lend support to the premise that secretive eating may
indicate heightened eating disorder risk and be a marker for
additional eating disorder behaviors (Marcus & Kalarchian, 2003).
Future work is warranted to evaluate whether secretive eating is a
risk factor for eating disorder onset or implicated in the mainte-
nance of disordered eating behaviors, as this may inform inter-
vention targets.

Several developmental differences emerged. Adolescents who
endorsed secretive eating were more likely than adolescents who
did not endorse secretive eating to have elevated levels of dietary
restraint and endorse purging, whereas no differences in these
constructs emerged among children. The effect of secretive eating
was present above and beyond the association of age with these
constructs, which is notable given that dietary restraint and purg-
ing are more common in adolescents than children (Field et al.,
1999; Peebles, Wilson, & Lock, 2006). Accordingly, secretive
eating may precipitate or be a negative consequence of unhealthy
weight control practices, which could exacerbate a problematic
cycle of restraint and purging. It is possible that adolescents with
overweight or obesity experience increased awareness of their
body weight and shapewith the onset of puberty and subsequently
engage in unhealthy eating practices to influence their weight or
shape. In particular, adolescents become more self-conscious about
their weight or shape, leading to unhealthy (e.g., restrictive) eating
patterns in public and secretive eating behaviors when alone.

Moreover, shape/weight concerns may have increased salience
for youth with overweight or obesity, who commonly experience
high rates of stigmatization and teasing because of their weight or
shape (Hayden-Wade et al., 2005; Puhl, Peterson, & Luedicke,
2013). Findings from this study showed that youth who endorsed
secretive eating had higher levels of shape and weight concerns
than their counterparts who did not endorse secretive eating. This
result supports the cognitive-behavioral theory of eating disorder
pathology (Fairburn et al., 2003), and aligns with past work among
this sample of youth with overweight or obesity, which showed
that youth with moderate or higher levels of weight/shape con-
cerns and who engaged in problematic eating behaviors (i.e., loss of
control eating) had the highest ratings of eating disorder pathology
(Goldschmidt, Wilfley et al., 2011). However, our finding is in
contrast to one past study that found eating in secret did not
differentiate levels of body dissatisfaction among adolescents with
overweight (Cromley et al., 2012), although this discrepancy may
be due to measurement differences in weight/shape satisfaction
between the studies. Overall, results suggest that opportunities to
promote positive body esteem and healthy eating practices may be
critical for reducing secretive eating and related problematic eating
behaviors.

Our finding that children, but not adolescents, who endorsed
secretive eating were more likely to endorse depressive symp-
tomatology than childrenwho did not endorse secretive eating is in
contrast to past literature showing an association between
adolescent secretive eating and depression (Knatz et al., 2011). It is
possible that, among children, low mood precipitates this prob-
lematic eating behavior, or that engaging in secretive eating leads
to feelings of low mood (e.g., guilt), which can increase risk for
other problematic eating behaviors such as binge eating (Elliott
et al., 2010; Goldschmidt, Wall, Loth, Le Grange, & Neumark-
Sztainer, 2012, Goldschmidt, Wall, Loth, Neumark-Sztainer, 2015;
Ranzenhofer et al., 2013). Although the current study did not
include state measures of negative affect, findings indicate the
importance of future research using ecological momentary
assessment or other strategies to examine the temporal relation-
ship between mood and secretive eating. Understanding the
mechanisms that contribute to secretive eatingdincluding evalu-
ating differences in mechanisms of this behavior between children
and adolescentsdmay highlight targets for tailored interventions.
For example, although Sonneville and colleagues showed that
parental control of feeding was not associated with sneaking or
hiding food (Sonneville, Rifas-Shiman et al., 2013), parental control
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has not been tested in relation to mood and secretive eating and
might be considered in future research to possibly explain this
relationship.

Despite its defining characteristic of eating privately, secretive
eating may be recognized before other eating disorder behaviors
are identified due to the presence of food wrappers around the
house or missing food from the kitchen. Accordingly, this behavior
could serve as an early warning sign for other eating disorder
symptoms that may be more likely to gain parents’ attention, and
may be a point of early intervention for eating disorders. Findings
also suggest that secretive eating may be a clinically meaningful
construct for eating disorder screening efforts, as assessing secre-
tive eating may be useful as a screening question that precedes
administration of additional items to assess for eating disorder
symptoms. Prospective research to evaluate whether secretive
eating is a risk factor for eating disorder onset would help to clarify
the temporal relationship between secretive eating and other
disordered eating behaviors. Additionally, although our data are
limited in that we do not know the types of foods youth eat in
secret, future research evaluating the macronutrient content or
amount of food consumed during episodes of secretive eating could
have important implications for determining the extent to which
habitual engagement in this behavior results in excess weight gain
over time. Finally, efforts are warranted to replicate past work by
Sonneville and colleagues (Sonneville, Rifas-Shiman et al., 2013)
evaluating the association between parent feeding behaviors and
parenting style on secretive eating, and to extend such research
across pediatric development.

Screening efforts for secretive eating could also inform treat-
ment planning. Evidence suggests that youth with overweight who
have heightened eating disorder pathology respond to family-
based social facilitation weight loss maintenance treatment
(Goldschmidt et al., 2014). Thus, encouraging families to establish
regular eating habits and healthy family routines to increase social
support for healthy lifestyle behaviors and to promote positive
body esteem may improve eating pathology and weight outcomes
within the context of a weight loss intervention.

Strengths of this study include the use of a large sample of
children and adolescents with overweight or obesity, use of data
from treatment-seeking and non-treatment seeking samples pre-
senting to multiple research institutions in different regions of the
country (which increases generalizability), and use of semi-
structured interviews to assess eating disorder pathology. Study
limitations include the use of a cross-sectional design, the absence
of a control group of youth without overweight, and limited pub-
lished literature on secretive eating to provide substantive theo-
retical justification for the study hypotheses. In addition, although
we controlled for study site in the analyses, the differing exclusion
criteria at the various study sites represents a methodological
weakness for the analysis. Finally, the study is limited in that
secretive eating is not scored as a continuous number on the EDE/
ChEDE and is instead coded on a non-equivalent, ordinal rating
scale. Future work should consider evaluating whether more
frequent secretive eating is associated with heightened pathology
using an assessment that includes a continuous rating for fre-
quency of secretive eating episodes.

In conclusion, secretive eating was moderately prevalent and
associated with older age and heightened eating-related psycho-
pathology in a sample of children and adolescents with overweight
and obesity, suggesting that this behavior may be a marker of
heightened risk for eating disorders. Screening for secretive eating
may be clinically useful in identifying eating disorder behaviors,
although prospective studies are needed to evaluate the impact of
secretive eating on weight outcomes and eating disorder risk, as
this may inform intervention targets for addressing problematic
eating behaviors in youth.
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