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Background—Data on the link between anxiety and body composition in youth are mixed. Yet, 

anxiety and disordered eating are highly correlated. One pathway between anxiety and excess 

body weight and fat mass may be through loss of control (LOC) eating. We examined whether 

LOC eating mediated the relationship between anxiety and body composition in youth with and 

without overweight.

Method—Non-treatment-seeking youth (8–17 years) participated in studies examining weight 

and eating behaviors. Anxiety (child- and parent-report of child) and LOC eating were assessed by 

self-report questionnaires and interviews, respectively. Fat mass was assessed by dual-energy x-ray 

absorptiometry or air displacement plethysmography. Cross-sectional mediation models with bias-

corrected bootstrap confidence intervals (CI) were conducted.

Results—257 youth (12.91±2.76 years; 52.5% female; BMI-z 0.93±1.07) were studied. There 

was a significant indirect path between child-reported anxiety and both BMI-z (ab=. 005, SE=.

003, 95% CI=.001–.01) and body fat mass (ab=.001, SE=.001, 95% CI=<.001–.003) through the 

number of LOC episodes in the past month. No significant indirect paths through the number of 

LOC episodes was observed for parent-report of child anxiety on BMI-z (ab=.004, SE=.01, 95% 

CI= −.01–.03) or body fat mass (ab=.001, SE=.002, 95% CI= −.002–.01). No direct paths were 

observed between anxiety and body composition regardless of the informant.

Discussion—LOC eating appears to mediate the relationship of child-reported anxiety with 

body composition in non-treatment seeking boys and girls. Prospective data are needed to 

determine if anxiety promotes LOC eating that results in increased risk for excess body weight and 

fat gain.
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1. Introduction

Anxiety disorders are among the most common psychiatric problems during childhood and 

adolescence (Merikangas, et al., 2010) and are particularly common in both treatment and 

non-treatment seeking youth (i.e., children and adolescents) with overweight (Van 

Vlierberghe, Braet, Goossens, & Mels, 2009). Data from a nationally representative sample 

indicate that youth with overweight are 1.6 times more likely to report internalizing 

problems (e.g., anxiety) compared to youth without overweight (BeLue, Francis, & Colaco, 

2009). Additionally, youth with overweight and obesity who experience clinical anxiety 

have worse psychosocial functioning compared to their peers without clinical anxiety (Lim, 

Espil, Viana, & Janicke, 2015). Although a meta-analysis concluded that anxiety is 

associated with excess weight in youth, the reported effect size was small (r=. 08) (Burke & 

Storch, 2015). Indeed, cross-sectional studies have shown mixed findings to support the 

relationship between anxiety and weight status in adolescents and young adults; while some 

studies demonstrate a clear association (Dreber, et al., 2017; Hillman, Dorn, & Huang, 2010; 

Young-Hyman, et al., 2006), others do not (Lamertz, Jacobi, Yassouridis, Arnold, & Henkel, 

2002). Extant prospective data found that anxiety disorders among adolescent females are 

associated with significant increases in body mass index (BMI) over time (Anderson, Cohen, 
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Naumova, & Must, 2006; Rofey, et al., 2009). By contrast, another study found that 

adolescent males, but not females, with anxiety disorders were at increased risk for 

overweight and obesity(Roberts & Duong, 2016). The relationship between anxiety and 

obesity in youth may also be bidirectional, in that psychological distress may foster weight 

gain, and being overweight may contribute to social problems due to bullying and teasing 

that lead to increased anxiety (Puder & Munsch, 2010). Thus, youth with overweight do not 

necessarily have more social problems than their peers without overweight, but because of 

society’s negative views toward excess body weight, they are at increased risk for stigma, 

which promotes anxiety. Indeed, obesity in adolescence has been shown to predict later 

onset of anxiety disorder diagnosis in girls (Anderson, Cohen, Naumova, Jacques, & Must, 

2007). Given the inconsistent findings across studies, the nature of the relationship of 

anxiety with overweight and obesity during childhood requires further exploration.

One approach to elucidating the link between anxiety and body weight involves identifying 

mechanisms that may explain the relationship. Considering that anxiety and disordered 

eating are robustly correlated (Swanson, Crow, Le Grange, Swendsen, & Merikangas, 2011), 

one pathway between anxiety and obesity may be through loss-of-control (LOC) eating. 

LOC eating, a hallmark feature of binge eating disorder and bulimia nervosa, is the 

subjective experience of being unable to stop eating regardless of the amount of food 

consumed (Tanofsky-Kraff, Marcus, Yanovski, & Yanovski, 2008). Associated with 

overweight/obesity (Shomaker, et al., 2010; Tanofsky-Kraff, et al., 2004), LOC eating, 

regardless of episode size is also a prospective risk factor for excess body weight and fat in 

youth (Sonneville, et al., 2013; Tanofsky-Kraff, et al., 2006; Tanofsky-Kraff, Yanovski, et 

al., 2009). Notably, presence of LOC eating is associated with greater anxiety 

symptomatology (Glasofer, et al., 2007; Goossens, Braet, Van Vlierberghe, & Mels, 2009; 

Morgan, et al., 2002; Shomaker, et al., 2010) and predictive of worsening anxiety symptoms 

over time (Tanofsky-Kraff, et al., 2011).

Affect-related theories provide a relevant framework for examining the relationships 

between anxiety, LOC eating, and subsequent weight gain. The emotion regulation model 

posits that LOC eating develops into a maladaptive coping strategy for regulating negative 

emotions either by means of a “trade off” or through escape (Hawkins & Clement, 1984; 

Kenardy, Arnow, & Agras, 1996). Relief from a negative mood is reinforcing, albeit short-

lived. Thus, increased bouts of LOC eating are necessary to sustain the improvements in 

mood (Stein, et al., 2007). In support of affect regulation models of LOC eating are data that 

have identified negative affect as an antecedent to a LOC episode in youth (Goldschmidt, 

Tanofsky-Kraff, & Wilfley, 2011; Ranzenhofer, et al., 2013; Tanofsky-Kraff, et al., 2007; 

Tanofsky-Kraff, McDuffie, et al., 2009). For example, one study found that youth with LOC 

had greater post-meal negative affect during a laboratory test meal compared to youth 

without reported LOC (Tanofsky-Kraff, McDuffie, et al., 2009).

There are also data to suggest that anxiety may be particularly relevant in regard to the 

relationship between LOC eating and adiposity. Anxiety may promote LOC eating, which 

may in turn drive weight and fat gain. A laboratory study that examined mediators of the 

relationship between social problems and palatable food intake at a test meal designed to 

model a LOC episode found that only anxiety, but not anger, confusion, depression, fatigue, 
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served as a significant mediator. Moreover, socio-emotional neural circuits that commonly 

distinguish youth with anxiety from healthy controls may be relevant for youth who report 

LOC eating. Girls with overweight or obesity with reported LOC eating showed less activity 

in the ventromedial prefrontal cortex compared to girls without LOC eating (Shank, et al., 

2017). Furthermore, a relationship between fusiform face activation and greater energy 

intake after exposure to peer rejection was observed only among those with LOC eating 

(Jarcho, et al., 2015). Lastly, in a trial aimed at preventing excess weight gain in adolescent 

girls with LOC eating, baseline anxiety symptoms moderated outcome, such that greater 

anxiety was associated with the most improved BMI-z and adiposity trajectories among girls 

who received the experimental intervention, which focused on improving mood states 

through addressing social functioning (Jarcho, et al., 2015).

To extend existing data and clarify how anxiety and LOC eating are involved in promoting 

excess body weight and fat, we examined anxiety, LOC eating, and body weight and fat in a 

non-treatment seeking sample of boys and girls. Exploring these associations in a non-

treatment sample is an important step in identifying those at particular risk for obesity so 

that early preventive interventions may be developed. Based on affect regulation theory 

(Hawkins & Clement, 1984; Kenardy, et al., 1996), and recent data (Jarcho, et al., 2015; 

Shank, et al., 2017; Tanofsky-Kraff, et al., 2016) we hypothesized that LOC eating would 

mediate the association between child- and parent-report of child anxiety and body weight/

fat. Specifically, those who experience high levels of anxiety would be more likely to engage 

in LOC eating that would be associated with greater body weight/fat.

2. Material and methods

2.1. Participants and recruitment

Participants were a convenience sample of healthy volunteers (ages 8–17 years) recruited for 

two separate non-intervention studies that examined eating patterns in children and 

adolescents (Clinicaltrials.gov. ID: NCT00320177, NCT02390765). Children and 

adolescents were recruited through mailings to families in the greater Washington, DC 

metropolitan area; flyers posted at the National Institutes of Health (NIH) and throughout 

local community facilities; and direct recruitment of children who had already endorsed 

LOC eating or overeating in previous studies. Boys and girls were deemed eligible to 

participate if their BMI was ≥ 5th percentile for their age and sex according to the Centers 

for Disease Control and Prevention 2000 US standards (Centers for Disease Control and 

Prevention, 2000) and were in good general health based on a physical examination. 

Participants were excluded if they were seeking treatment for a major medical or psychiatric 

illness; were taking medication that affected body weight or eating behavior; were taking 

medication that affected body weight or eating behavior; endorsed regular use of alcohol, 

tobacco products, or other substances; had lost 5% of their body weight in the past three 

months; or were currently pregnant or had a history of pregnancy. Parents of children and 

adolescents were encouraged to participate in both protocols but were not required. At the 

time of recruitment, a total of 35 participants did not meet eligibility criteria at the screening 

visits, and 9 withdrew due to lack of interest. Both protocols were approved by the 
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Institutional Review Board at the Eunice Kennedy Shriver National Institute of Child Health 

and Human Development.

2.2. Procedure

Written consent and assent were provided by parents/guardians and children, respectively. 

All procedures were carried out at outpatient visits conducted at the Hatfield Clinical 

Research Center of the NIH.

2.3. Measures

2.3.1. Body Composition—Height (cm) was measured in triplicate by stadiometer, and 

fasting weight (kg) was measured by a calibrated scale to the nearest 0.1 kg. BMI (kg/m2) 

was then calculated using the average height. Age and sex-adjusted BMI-z was calculated 

based on the Centers for Disease Control and Prevention growth standards (Centers for 

Disease Control and Prevention, 2000). Body fat mass (kg) was measured using either dual-

energy x-ray absorptiometry (DXA; iDXA system, GE Healthcare, Madison WI) and 

analyzed with GE Encore 15, SP 2 software or via air displacement plethysmography (Bod 

Pod; Life Measurement Inc. Concord, CA) as previously described (Nicholson, et al., 2001). 

As DXA and Bod Pod are cost-prohibitive assessments of body fat mass, we included two 

measures of body composition (i.e., BMI-z and body fat mass) for the purpose of study 

replication.

2.3.2 Anxiety Symptoms—Child report of anxiety was measured using the trait scale of 

the State-Trait Anxiety Inventory for Children (Spielberger, 1973), a widely used and well-

validated 20-item self-report measure (Muris, Merckelbach, Ollendick, King, & Bogie, 

2002). The trait scale is not a clinical measure of anxiety, but rather assesses general 

proneness to anxious behaviors. Children and adolescents reported the extent to which they 

“usually feel” 20 anxiety-related symptoms, based on a 3-point scale, ranging from 1= 

“Hardly ever, 2= “Sometimes”, or 3= “Often”. The possible total score range for the Trait 

scale is 20–60. The total score was used for analyses, with higher scores corresponding to 

greater symptoms of anxiety. The trait scale demonstrates good internal consistency among 

non-treatment seeking children and good test-retest reliability over the course of two months 

(Spielberger, 1972). Cronbach’s alpha for the 20 items in the present study was α=.88.

Parent-report of child anxiety was measured using the DSM-IV Child Behavior Checklist 

Anxiety Problem scale (Achenbach, Dumenci, & Rescorla, 2003). The Anxiety Problem 

scale comprises six features of anxiety that experts deemed consistent with DSM-IV 

constructs of generalized anxiety disorder, specific phobia, and separation anxiety disorder. 

The items include: “Dependent,” “Fears,” “Fears school,” “Nervous,” “Fearful,” and 

“Worries.” Responses are recorded on a scale ranging from 0=Not True, 1=Somewhat or 

Sometimes True, and 2=Very True or Often True, yielding a possible total raw score range 

from 0–12. The total score was used for analyses, with higher scores indicating greater 

parent-report of child anxiety symptoms. The scales have shown good internal consistency, 

test-retest reliability, and cross-informant agreement (Achenbach, et al., 2003). Cronbach’s 

alpha for the six items in the present study was α=. 61. The Anxiety Problem scale is also 
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consistent with DSM-IV nosology of anxiety disorders in both clinical and non-clinical 

samples of youth (Ferdinand, 2008; Price, et al., 2013).

2.3.3 Depressive Symptoms—Report of child depressive symptoms was measured 

using the Children’s Depression Inventory,(Kovacs, 1992), a 27-item measure that assesses 

depressive behaviors and cognitions in the past two weeks. The items from the Children’s 

Depression Inventory are summed into a total raw score with ranges from 0–54. Higher 

scores indicate greater depressive symptoms. A cut-off of 19–20 is typically used in non-

clinical samples as an indicator of heightened depressive symptoms (Kovacs, 1992). The 

Children’s Depression Inventory was included as a covariate in all mediation models due to 

the comorbidity of anxiety and depression (Cummings, Caporino, & Kendall, 2014) and 

depression and obesity (Blaine, 2008) in youth. The Children’s Depression Inventory 

demonstrates good internal consistency and convergent and discriminant validity (Carey, 

Gresham, Ruggiero, Faulstich, & Enyart, 1987) and has been used to assess depression in 

samples of youth at risk for adult obesity (Shomaker, et al., 2011). The sum score was used 

for the purpose of the analyses. Cronbach’s alpha for the 27 items in the present study was 

α=.84.

2.3.4. LOC Eating—As described in other studies (Tanofsky-Kraff, et al., 2007; Tanofsky-

Kraff, et al., 2004), the number of LOC eating episodes in the past 28 days was measured 

using the Eating Disorder Examination version 12OD/C.2 (Fairburn & Cooper, 1993) or the 

adapted version for children (Bryant-Waugh, Cooper, Taylor, & Lask, 1996). Participants 

reporting at least one instance of overeating with LOC or LOC with subjective interpretation 

of the episode as large by the participant were categorized as having LOC eating. Report of 

≥12 binge episodes (overeating with LOC) in the past three months is considered clinically 

significant. The Eating Disorder Examination has demonstrated good inter-rater reliability 

and discriminant validity in pediatric samples with and without overweight (Glasofer, et al., 

2007; Tanofsky-Kraff, et al., 2004) and the adult and child versions have been successfully 

used together for samples of youth ages 8–18 (Tanofsky-Kraff, et al., 2007).

2.4. Data analysis

All analyses were performed with SPSS Version 24. Data were screened for outliers and 

normality, and the number of LOC episodes and fat mass were log-transformed to improve 

normality. Prior to running mediation models, independent-samples t-test was run to assess 

differences between those excluded and those included in analyses. Four cross-sectional 

mediation models were conducted using the PROCESS macro Version 2.16 for SPSS model 

4 (Hayes, 2013). Each model examined either child-reported anxiety or parent-report of 

child anxiety as the independent variable, the number of LOC episodes in the past 28 days as 

the mediator, and fat mass (adjusting for age, sex, race, height, and depression) or BMI-z 

(adjusting for age, sex, race, and depression) as the dependent variable. Assessment of fat 

mass (Bod Pod or DEXA) was adjusted to account for known differences in assessment 

technique. All models used bias-corrected bootstrapping with 10,000 resamples to estimate 

the 95% confidence interval (CI) for direct and indirect paths. No statistical test assumptions 

were violated. All tests were two-tailed. Differences were considered significant when p-

values were ≤ .05.

Grammer et al. Page 6

Eat Behav. Author manuscript; available in PMC 2018 August 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3. Results

3.1. Participant Characteristics

Two hundred fifty-seven youth (52.5% girls) aged 8–17 years (M=12.91, SD=2.76) 

participated. Sixty individuals (18.9%) were excluded from analyses due to any missing data 

on the key variables in the models: 55 individuals did not have parent-report measure of 

child anxiety since parent participation was not mandatory, 1 was missing a measure of 

adiposity, and 4 were missing depressive symptoms. No significant differences on 

demographic variables were identified between those included and those excluded from 

analyses. Youth had an average BMI-z of 0.93 (SD=1.07). One hundred forty-four (56.0%) 

participants identified as Non-Hispanic White, 82 (31.9%) as Non-Hispanic Black, 14 

(5.4%) as Hispanic and 17 (6.6%) as mixed race or another or unknown racial/ethnic group. 

Sixty-three (25%) participants endorsed at least one LOC episode in the past 28 days 

(range=1–28 episodes, M=3.60, Mdn=2.00, SD=4.86), and one individual met criteria for 

binge eating disorder. As findings did not change when this individual was excluded from 

analyses, we retained this participant’s data. Child anxiety and parent reports of child 

anxiety were modestly, but significantly correlated (r= .17, p=.01). Participant demographics 

and questionnaire data are included in Table A.

3.2. Mediation Models

3.2.1. Child-Report of Anxiety and BMI-z—There was no significant total (c=.001, 

SE=.01, 95% CI= −.02–.03) or direct (c′= −.004, SE=.01, 95% CI= −.03–.02) paths between 

child-report of anxiety and BMI-z. However, child-report of anxiety was positively 

associated with the number of LOC eating episodes (a=.01, SE=.003, p =.01), and LOC 

episode frequency was significantly associated with BMI-z (b=.57, SE=.25, p=.02). 

Moreover, there was a significant indirect path between child-report of anxiety and BMI-z 

through LOC episodes (ab=.005, SE=.003, 95% CI= .001–.01; Figure A).

3.2.2. Child-Report of Anxiety and Fat Mass—There was no significant total (c=.003, 

SE=.003, 95% CI= −.004–.01) or direct (c′=.002, SE=.003, 95% CI= −.005–.01) paths 

between child-reported anxiety and body fat mass. However, child-report of anxiety was 

significantly associated with LOC eating episode frequency (a=.01, SE=.003, p=.01), and 

the number of LOC episodes was positively associated with fat mass (b=.16, SE=.07, p=.

01). Moreover, there was a significant indirect path between child-report of anxiety and body 

fat mass through the number of LOC episodes (ab=.001, SE=.001, 95% CI= <.001–.003; 

figure B).

3.2.3. Parent-Report of Child Anxiety and BMI-z and Fat Mass—There were no 

significant indirect (ab=.004, SE=.01, 95% CI= −.01–.03) direct (c′= −.01, SE=.05, 95% 

CI= −.10–.09) or total (c=−.003, SE=.05, CI=−.10–.09) paths between parent-report of child 

anxiety on BMI-z. Likewise, there was no indirect (ab=.001, SE=.002, 95% CI= −.002–.01) 

direct (c′=.001, SE=.01, 95% CI= −.02–.03) or total (c=.002, SE=.01, 95% CI= −.02–.03) 

paths between parent-report of child anxiety and fat mass.
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4. Discussion

In a non-treatment seeking, convenience sample of youth with and without overweight, no 

total or direct paths were observed between child- or parent-report of anxiety and body 

composition after accounting for LOC eating. However, LOC eating frequency mediated the 

relationships between child-report of anxiety and BMI-z/body fat mass. LOC eating did not 

mediate the relationships between parent-report of child anxiety and BMI-z/body fat mass.

We found no direct paths between anxiety, whether child- or parent-reported, and BMI-z/

body fat mass. Some (Dreber, et al., 2017; Hillman, et al., 2010; Young-Hyman, et al., 2006) 

but not all (Lamertz, et al., 2002) studies support a significant and positive association 

between anxiety and body weight, and there is significant variation based on sample and 

measurement characteristics. For example, in a meta-analysis that included both children 

and adolescents, the relationship between anxiety and body weight was stronger among 

females, children under the age of 12, and when using norm-referenced measures of weight 

(e.g., BMI-z) (Burke & Storch, 2015). Therefore, a significant association may have been 

evidenced had we examined anxiety in a sample of young girls with overweight. Future 

investigation with more homogenous samples are warranted.

As the findings from the present study suggest, the association between anxiety and body 

composition may be explained, in part, by frequency of LOC eating. LOC eating is 

associated with more anxiety symptoms in youth (Glasofer, et al., 2007; Goossens, et al., 

2009; Morgan, et al., 2002; Shomaker, et al., 2010). Further, at least one study has shown 

that anxiety is the most salient mood state among youth with LOC eating (Shank, et al., 

2017). Additionally, another study found that anxiety, but not depression, was associated 

with LOC eating in youth with overweight (Goossens, et al., 2009). LOC eating is a strong 

predictor of excess weight and fat gain in youth (Sonneville, et al., 2013; Tanofsky-Kraff, et 

al., 2006; Tanofsky-Kraff, Yanovski, et al., 2009) and our data support the notion that 

anxiety may play a role in the relationship between LOC eating and body weight/fat. While 

we did not find that anxiety and body weight/fat were linked directly, LOC eating represents 

one distinct pathway by which anxiety may contribute to weight and fat gain.

The relationship between anxiety, LOC eating, and BMI-z/fat mass was significant only 

when children, but not parents, reported their anxiety symptoms. Previous research has 

underscored the need to corroborate child-report of anxiety with reports from multiple 

informants (i.e., parents and teachers); however, parent and child reports do not always 

converge (Achenbach, McConaughy, & Howell, 1987). Indeed, parent-child agreement is 

low for reports of anxiety symptoms and is particularly low for reports on internalizing 

versus externalizing disorders (Choudhury, Pimentel, & Kendall, 2003). Despite a small, but 

significant association between child and parent reports in the current study, several studies 

show that children tend to be better reporters of their subjective experiences of anxiety than 

their parents and some interpret these findings to mean that children are more valid 

informants due to an intimate knowledge of their own internal states (Cobham & Rapee, 

1999; DiBartolo & Grills, 2006). The lack of association between parent-report of anxiety 

symptoms, LOC eating, and BMI-z/fat mass reflects the prevailing challenge of informant 

discrepancies when reporting child psychopathology.
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Study strengths include the use of a large, diverse sample of children and adolescents, the 

objective assessment of body composition, and a rigorous structured clinical interview to 

assess LOC eating. Limitations include the cross-sectional analysis conducted, which 

precludes causal inferences regarding the relationship between anxiety and body weight/fat, 

and the employment of a convenient sample of youth. Our findings may have been more 

robust had we included treatment-seeking youth who may have reported more symptoms of 

anxiety and LOC eating episodes. Moreover, since we used a multi-symptom measure of 

anxiety, we were unable to examine specific anxiety disorders in relation to excess weight/

fat. For example, social anxiety may be particularly relevant to girls with LOC eating 

(Jarcho, et al., 2015) and is correlated with obesity in treatment-seeking youth (Thompson, 

Phillips, McCracken, Thomas, & Ward, 2013). Future research should replicate our findings 

in a treatment-seeking sample and assess if the strength of the relationship between anxiety, 

LOC eating, and body weight/fat varies by type of anxiety disorder. Furthermore, 

prospective data are needed to better characterize the interplay among anxiety, LOC eating, 

and body weight/fat. Future research should identify other biological and psychological 

mechanisms that may explain the relationship between anxiety and excess weight/fat in 

order to inform potential targets for obesity intervention among youth with anxiety 

symptoms.

5. Conclusions

In conclusion, LOC eating appears to mediate the relationship between child-reported 

anxiety and body weight/fat in non-treatment-seeking boys and girls. Youth who report both 

higher levels of anxiety and LOC eating may be at increased risk for excess body weight and 

fat. However, these findings should be replicated with prospective data.
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Figure A. 
Mediation model examining the relationship between child-report of anxiety, number of 

loss-of-control (LOC) episodes, and BMI-z. Model adjusted for age, sex, race, and 

depressive symptoms.
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Figure B. 
Mediation model examining the relationship between child-report of anxiety, number of 

loss-of-control (LOC) episodes, and fat mass. Model adjusted for age, sex, race, height, and 

depressive symptoms.
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Table A

Age in years, M (SD) 12.91 (2.76), range: 8.00–17.87

Race, n (%)

Non-Hispanic White 144 (56.0)

Non-Hispanic Black 82 (32.0)

Hispanic 14 (5.4)

Other/Unknown 17 (6.6)

BMI-z score, M (SD) 0.93 (1.07), range: −1.50–3.83

BMI in kg/m2, M (SD) 23.74 (8.38), range: 14.40–68.98

Fat Mass (%), M (SD) 27.88 (11.94), range: 2.60–59.10

LOC Eating Episodes in past 28 days, M (SD) 3.60 (4.86), range: 1–28

Child-Report of Anxiety, M (SD) 30.46 (7.02), range: 9.00–53.00

Parent-Report of Child Anxiety, M (SD) .92, (1.31), range: .00–7.00

Depressive Symptoms, M (SD) 5.70, (5.33), range: 0–35

Note: N=257; LOC, loss of control

Eat Behav. Author manuscript; available in PMC 2018 August 03.


	Abstract
	1. Introduction
	2. Material and methods
	2.1. Participants and recruitment
	2.2. Procedure
	2.3. Measures
	2.3.1. Body Composition
	2.3.2 Anxiety Symptoms
	2.3.3 Depressive Symptoms
	2.3.4. LOC Eating

	2.4. Data analysis

	3. Results
	3.1. Participant Characteristics
	3.2. Mediation Models
	3.2.1. Child-Report of Anxiety and BMI-z
	3.2.2. Child-Report of Anxiety and Fat Mass
	3.2.3. Parent-Report of Child Anxiety and BMI-z and Fat Mass


	4. Discussion
	5. Conclusions
	References
	Figure A
	Figure B
	Table A

