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Abstract

Objective: The purpose of this study is to evaluate whether children with overweight or obesity
participating in an evidence-based treatment, Family based Behavioral Treatment (FBT) for
obesity, or a parent-only variant of FBT (PBT), experience an increase of eating disorder
symptoms during and following treatment.

Method: Children (N=150) participating in a randomized controlled trial of FBT or PBT
completed measures of eating disorders attitudes and behaviors at baseline, following 6-months of
treatment, 6 months and 18 months after treatment.

Results: Linear mixed effects models suggest that eating disorder attitudes did not significantly
increase. Rather, significant decreases of shape, weight and eating concerns were shown following
treatment. Loss of control over eating significantly decreased over treatment and follow-up. No
participant endorsed purging at any time point.

Discussion: Results confirm the hypothesis that eating disorder symptoms do not increase after
participating in FBT or a FBT-based treatment. These findings should help assuage fears of
parents that enrolling their child will exacerbate eating disorder symptoms and aid children to
access evidence-based treatments that may help reduce significant physical and psychosocial
complications of childhood obesity.
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Introduction

One-third of children in the United States have overweight or obesity (Ogden, Carroll, Kit,
& Flegal, 2014). Childhood obesity is strongly associated with adult obesity and is linked to
significant negative physical and psychosocial consequences (Dietz, 1998). Intervening in
children is essential to change their weight trajectory and try to prevent adult obesity and
subsequent physical and mental health sequelae. However, anecdotally, many parents are
hesitant to enroll their child in a weight-loss program due to concerns that participating will
encourage the development of eating disorder (ED) behaviors and attitudes within the child.

ED attitudes (e.g., dietary restraint, shape/weight concerns) are more prevalent in youth with
overweight compared to their peers in the normal weight range (Goldschmidt, Aspen,
Sinton, Tanofsky-Kraff, & Wilfley, 2008). Additionally, adolescents (grades 6-12) with
obesity and overweight are more likely to engage in unhealthy weight-control behaviors than
adolescents in the normal weight range (Lampard et al., 2016; Neumark-Sztainer, Story,
Hannan, Perry, & Irving, 2002). Of note, the perception of overweight is also related to
engaging in weight-control behaviors (Eichen, Conner, Daly, & Fauber, 2012; Neumark-
Sztainer et al., 2002). Among adolescents with overweight (grades 9-12), accurate
perception was associated with ED behaviors, whereas among normal-weight adolescents,
overestimation of weight was associated with ED behaviors (Eichen et al., 2012). Thus, it
appears that adolescents who believe themselves to be overweight, whether or not they are,
are more likely to engage in weight control behaviors (both healthy and unhealthy) to try to
influence their weight.

Given the prevalence and co-occurrence of obesity and ED behaviors and attitudes, it is
important to understand how participation in a weight-loss program impacts ED
symptomatology. Two early review articles suggested that participating in a child weight-
loss program did not increase ED symptomatology; however, because only a few studies
were included (Butryn & Wadden, 2005) and the ED variables were inconsistently assessed
(Carter & Bulik, 2008) both encouraged the need for additional research. A more recent
review (Hayes et al., 2018) evaluated how family based-behavioral treatment for obesity
(FBT), the current recommended treatment for childhood obesity (O’Connor et al., 2017), is
positioned to both reduce weight and discourage EDs. One recent study that assessed change
in ED symptoms following FBT in children 7-11 years old, showed that weight concerns
decreased across the entire sample, while shape concerns decreased in those who had high
shape and weight concerns before treatment (Balantekin et al., 2017). No change in loss of
control eating episodes over the past month was found either.

The current study aims to expand the literature by not just evaluating the change in ED
symptoms over the course of FBT, but through the 18 months following treatment (24 month
duration). We hypothesized that ED symptoms would not increase, and some may decrease.
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Results from this study could help assuage parental concerns about enrollment in pediatric
weight-loss treatments.

Participants were 150 children ages 8-12 with overweight (n=22) or obesity (n=128) (i.e.,
BMI percentile between 85 and 99.9) who participated with a parent in the FRESH study
(Families, Responsibility Education Support and Health), a randomized controlled weight-
loss trial comparing FBT for obesity (treatment provided to both parent and child) and
parent-based treatment (PBT; treatment provided to parent only)(Boutelle et al., 2017).
Participants were recruited through physicians, listservs, flyers, and local advertisements.
One parent needed to have a BMI >25 kg/m?2 and one parent and the child had to be
available to attend study treatment meetings. Notable exclusion criteria included a major
psychiatric condition in the participating parent or child, physical illness that could interfere
with physical activity participation, or significant food restrictions in the household.

All procedures (NCT 01197443) were approved by the IRBs at University of California San
Diego and Rady Children’s Hospital. Parents provided written consent and all children
provided assent to participate. In-person assessments occurred at baseline (month 0),
immediately post-treatment (month 6), 6-month follow-up (month 12) and 18-month follow-
up (month 24). Measures used were the Child Eating Disorder Examination(Bryant-Waugh,
Cooper, Taylor, & Lask, 1996) (ChEDE - assessed at all timepoints except 6-month follow-
up) and the Youth Eating Disorder Examination Questionnaire (Goldschmidt, Doyle, &
Wilfley, 2007)(YEDEQ -assessed at all four time points). The ChEDE was administered by
trained graduate students and postdoctoral fellows supervised by a licensed psychologist and
included only the items related to assessing overeating and purging behaviors. The objective
binge episodes and subjective binge episodes over the past three months were combined to
create a variable that represented total loss of control over eating (LOC) over the past three
months. This variable was dichotomized to evaluate the presence or absence of LOC at each
time point. ED attitudes were measured by the subscales derived from the YEDEQ
(restraint, eating concern weight concern and shape concern, scores range from 0-6) as well
as the global score. Reliability for all subscales ranged from a =.67-.94. Demographic data
were reported by the participating parent at baseline and anthropometric data were collected
by trained research assistants at each of the assessments(Boutelle et al., 2017).

Statistical Analyses

We conducted generalized linear mixed effects models (glm) to evaluate change in eating
behaviors (LOC, purging) and linear mixed effects models (Ime) to evaluate change in ED
attitudes (YEDEQ subscales and global score). To evaluate whether ED symptom change
was influenced by change in BMlz, the relation between post-treatment ED attitudes/
behaviors and post-treatment BMIz were evaluated in linear models adjusted for
corresponding baseline values and planned covariates. A square root transformation was
applied to the eating disorder attitude outcomes to improve model fit due to the skewness of
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the original data. All models included baseline BMIz, race/ethnicity, age, sex, and treatment
condition as planned covariates. All analyses were conducted using R with maximum
likelihood estimation for missing data and Bonferroni correction to adjust for multiple
comparisons.

Sample Characteristics

Participants’ mean age was 10.4years (SD=1.3). Two-thirds (66.7%) were girls. Per parent
report, children identified as 43% non-Hispanic White, 31% Hispanic, 24% non-Hispanic
other race. Mean BMI was 26.4+3.6kg/m? and BMIz (Kuczmarski et al., 2002) was
2.0+0.34). The consort diagram has previously been published for the main outcome
analysis of weight (Boutelle et al., 2017). Of the 150 enrolled, data from at least 80%, 83%
and 73% is available for the ChEDE/YEDEQ at the post-treatment, 6-month and 18-month
follow-up, respectively.

Loss of Control Eating

The glm model showed that LOC eating decreased from baseline to post-treatment (B=-.
709; SE=.328; z=-2.16; p=.031) and baseline to 18-month follow-up (B=—.662; SE=.336;
z=-1.970; p=.049). No covariate was related to change in LOC over time.

Purging Behaviors

No participants endorsed self-induced vomiting at any of the assessments, thus purging
behaviors did not increase over the course of treatment.

Eating Disorder Attitudes

Descriptive statistics of the ED attitudes at each time point are shown in Table 1. Global ED
attitudes significantly decreased over time (A3,356)=3.72; p<.013). Global ED scores
decreased significantly from baseline at each subsequent time point: post-treatment (B=-.
090; SE=.034; £=-2.65; p<.009, ¢=-.29); 6-month follow-up (B=-.090; SE=.034; =-2.66;
p<.009, ¢=-.26) and 18-month follow-up (B=-.095; SE=.036; £-2.68; p<.008; o=-.26).
Restraint did not significantly change over time (A3,36)=1.32, p=.99). Eating concerns
significantly decreased over time (A3,360)=10.84;p<.001) at each assessment time point:
post-treatment (B=—.222; SE=.046; =-4.79; p<.001, ¢=-.38) 6-month follow-up (B=-.161;
SE=.046; £=-3.50; p<.001; a=-.24) and 18-month post-treatment (B8=-.232; SE=.048; &=
-4.82; p<.001; ¢=-.37). Weight concerns significantly decreased over time (A3,359)=4.13;
p<.027. The decrease was significant between baseline and post treatment (8=-.144; SE=.
044; = 3.24; p<.002; g=-.31) and baseline and 6-month follow-up (B8=-.119; SE=.044; =
-2.70; p<.008; ¢=-.23) but not baseline and 18-month follow-up (p=.051). Lastly, shape
concerns significantly decreased over time (A3,356)=5.19; p<.007. The decrease was
significant between baseline and post-treatment (B=-.160; SE=.046; £=-3.49; p<.001; o=-.
31) and baseline and 6-month follow-up (B=-.145; SE=.046; =-3.18; p<.002; ¢=-.25) but
not between baseline and 18-month follow-up (p=.094).
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Weight and Eating Disorder Symptoms

Post-treatment BMIz was not related to post-treatment global eating attitudes (8=.203; SE=.
128, p=.11) or LOC (B=.359; SE=1.110; p=.75), accounting for baseline BMIz. Thus,
change in attitudes or LOC are not explained solely by change in BMIz.

Discussion

This study evaluated change in ED behaviors and attitudes in 150 children participating in a
randomized controlled trial of FBT or PBT for obesity. Participating in a treatment study
was not related to any increases in ED symptoms. LOC eating significantly decreased at
post-treatment and through the 18-month follow-up. No purging behaviors were reported
across all timepoints. Overall ED attitudes decreased over time; with each subscale
decreasing overtime except for restraint, which showed no significant differences over time.
Change in ED symptoms was not related to weight change. Taken together, results suggest
that participating in a child obesity treatment study does not increase ED symptoms.

The results in this study support previous research that pediatric behavioral weight-loss
treatment does not appear to exacerbate ED symptomatology (Balantekin et al., 2017;
Butryn & Wadden, 2005; Carter & Bulik, 2008; Epstein, Paluch, Saelens, Ernst, & Wilfley,
2001; Hayes et al., 2018). These results contribute to the literature by further evaluating
FBT, the current recommended treatment for childhood obesity. Consistent with Balantekin
et al. (2017), this study shows that ED symptoms did not increase immediately following
treatment. This study extended upon previous research to demonstrate symptoms did not
increase, and in fact decreased, in several domains through six months following treatment
and 18 months following treatment. The current study included participants in the
recommended treatment for childhood obesity (FBT) and PBT, a FBT variant in which
parents only attend treatment. Of note, the analyses did include treatment condition to
account for the design of the study and treatment condition was not related to the change in
any ED symptoms. Thus, whether children obtain weight-loss information directly through
treatment or indirectly from their parents, does not seem to have an impact on ED
symptoms. FBT and PBT may be effective at reducing ED symptoms since they encourage
moderate vs rigid restraint (e.g., no forbidden foods), encourage establishing regular eating
patterns, and teach skills like problem solving to anticipate and work through challenging
situations.

Several researchers have called for the unification of childhood obesity and ED prevention
programs given the co-occurrence of symptoms, shared risk factors, and potential cost-
effectiveness of tackling both public health concerns in one program (Austin, 2011;
Sanchez-Carracedo, Neumark-Sztainer, & Lopez-Guimera, 2012). These results support
those efforts as they show that participating in a childhood obesity treatment does not
increase eating disorder symptomatology. Future research, specifically designed to evaluate
whether FBT could concurrently serve as an effective ED prevention program or whether
modifications to FBT are needed to serve as an effective ED prevention program.

The current study has several strengths, including a large sample size, good retention of
participants over the follow-up period (at least 70%), follow-up extending to 18-months
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following treatment, and evaluating a treatment (FBT) that is recommended by national
guidelines. However, the study does include some limitations, including that this is a
secondary data analysis of a randomized control trial, which did not include a control group
that did not undergo treatment. Thus, while it is clear that participating in treatment was not
associated with increased symptoms, without a group of participants who did not attend
treatment, it is impossible to confirm whether treatment was responsible for the decrease or
whether symptoms tend to decrease in this population over time; however, given
developmentally seen increases in ED symptoms in early adolescence (Bucchianeri, Arikian,
Hannan, Eisenberg, & Neumark-Sztainer, 2013), the decrease is not likely due to a function
of time. Further, the level of ED pathology was limited in this sample as participants with
EDs would not have been eligible; however, this does not undervalue the importance of
evaluating these risk behaviors throughout treatment.

In conclusion, the results of this study demonstrate that participating in FBT or PBT does
not lead to an increase in ED symptomatology for up to 18 months following treatment. In
fact, it appears that participating in weight-loss treatment may help decrease certain ED
attitudes and reduce LOC over eating behaviors. In collaboration with previous research,
these findings should alleviate concerns parents may have that participating in an evidence-
based pediatric weight-loss treatment will contribute to their child developing an ED and
thus promote children receiving early intervention to prevent sequelae associated with
obesity. Future research including a group of participants who do not receive treatment is
needed to further evaluate whether participating in an evidence-based treatment has
substantial preventative effects on developing EDs.
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Descriptive Data of Eating Disorder Attitudes and Behaviors Assessed Across Assessment Time Points

Table 1:

Baseline (n=149-150)
ED Attitudes M (SD)

Global 1.39(.98)
Restraint 1.25(1.13)
Eating Concern .85 (.98)
Weight Concern 1.72 (1.17)
Shape Concern 1.76 (1.39)

ED Behaviors %
LOC 27.5%

Self-Induced Vomiting 0%

Post-Tx (n=122 or 123)

1.11(.83)
1.28 (1.08)

48 (67)7
1.36 (1.12)

1.33 (1.25) 7

16.3%
0%

6-mo FU (n=125)

1.14(.93) 7
1.11 (1.05)

61(8)"
1.45(1.2) 7

1.41 (1.35)

18-mo FU (n=109-111)

1.14 (.98) ™"
1.09 (1.03)

49 (.76) 7
1.52 (1.28)

1.53 (1.38)

16.2%
0%

Page 8

Note: ED = Eating Disorder; LOC = Loss of Control; Post-Tx = Post-Treatment; 6-mo FU = 6-month follow-up; 18-mo FU = 18-month follow-up;

*
p<.05.

*ok

p<.01.

Aok

*
p<.001
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