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ABSTRACT

Background: The high prevalence and incidence of obesity and
eating disorders in US adolescent girls are serious health problems.
Because of the shared risk factors for obesity and eating disorders,
a targeted prevention of both conditions is a priority.

Objective: We determined whether an adapted interpersonal psycho-
therapy prevention program is more efficacious for reducing excess
weight gain and worsening disordered eating than health education
in adolescent girls at high risk of obesity and eating disorders.
Design: A parallel-group, randomized controlled trial was conducted
between September 2008 and January 2013 in a university-based
laboratory and a federal research hospital. The study included 113
adolescent (12—-17-y-old) girls deemed at high risk of adult obesity
and eating disorders because of a body mass index (BMI) between
the 75th and 97th percentiles and reports of episodes of a loss of
control over their eating. Girls were randomly assigned to participate
in an adapted interpersonal psychotherapy or a health-education group
program for 12 weekly 90-min group sessions. Follow-up assessments
occurred immediately after group programs and at 6 and 12 mo.
Results: Participation in both conditions was associated with de-
creases in expected BMI gain, age-adjusted BMI metrics, the
percentage of fat by using dual-energy X-ray absorptiometry,
symptoms of depression and anxiety, and the frequency of loss-
of-control eating over 12 mo of follow-up (Ps < 0.001) with no
group difference. In follow-up analyses, interpersonal psychother-
apy was more efficacious than health education at reducing objec-
tive binge eating at the 12-mo follow-up (P < 0.05).
Conclusions: The intervention with adolescent girls with loss-of-
control eating is associated with lower age-adjusted BMI and per-
centage of adiposity as well as improved mood symptoms over 1 y.
Interpersonal psychotherapy further reduced objective binge eating.
Additional research is needed to elucidate the mechanisms by which
physical and psychological improvements were observed. This trial
was registered at clinicaltrials.gov as NCT00680979. Am J
Clin Nutr 2014;100:1010-8.

INTRODUCTION

More than 30% of US adolescent girls are overweight or obese
(1). High body weight in youth is a robust predictor of adult
obesity (2, 3). Unfortunately, sustained weight loss is especially
challenging in adolescents (4). Targeted preventive approaches
for susceptible subgroups of youth may have a potential for
greater effects than standard weight-management programs (5).
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Furthermore, interventions focused on producing weight main-
tenance or a less-than-expected gain (6) in targeted pediatric
subgroups may help to prevent adult obesity.

Obesity and eating disorders appear to have shared risk factors
(7, 8); thus, their coordinated prevention has been proposed
(9-12). One potentially modifiable target that has been shown to
promote both conditions is the report of loss-of-control (LOC)®
eating episodes during childhood. Such episodes are charac-
terized by a subjective lack of control over eating regardless of
the amount of food reportedly consumed (13). The presence of
LOC episodes predicts excessive weight gain (14—17) and in-
creases risk of binge-eating disorder (18, 19), which is a di-
agnosis that requires classic binge-eating episodes that involve
the consumption of unambiguously large amounts of food and
the experience of LOC (20).
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TARGETED PREVENTION IN ADOLESCENT GIRLS

Because interpersonal psychotherapy (IPT) has shown short—
term efficacy and long-term efficacy in adults to reduce binge
eating (21-23), and adolescent girls have reported overeating in
response to unsatisfactory interpersonal interactions (24), we
carried out a pilot study to test the feasibility of an adapted
prevention version of IPT (24) for the reduction of LOC eating
and excess weight gain in high-risk adolescent girls (25). Results
suggested that, compared with girls randomly assigned to
a health-education (HE) group program, participants who re-
ceived IPT were more likely to reduce LOC-eating episodes and
experience less-than-expected weight gain. Because of the pre-
liminary positive results of this pilot study, we conducted an
adequately powered trial to test the efficacy of IPT for the
prevention of excess weight gain and worsening disordered
eating. We administered an adapted version of IPT or a HE
program to adolescent girls deemed at high risk of both out-
comes as a result of their current body weight and reports of
LOC eating. We hypothesized that, compared with girls as-
signed to receive HE, those who received IPT would gain less
age-adjusted BMI and percentage of adiposity, engage in fewer
LOC- and binge-eating episodes, and improve psychosocial
functioning.

SUBJECTS AND METHODS

Participants

Healthy adolescent girls aged 12-17 y were recruited for
participation in a randomized, controlled, clinical trial at the
Uniformed Services University of the Health Sciences and the
NIH Hatfield Clinical Research Center (Bethesda, MD). Par-
ticipants were deemed at risk of excess weight gain because of
BMI between 75th and 97th percentiles (3) and the report of at
least one episode of LOC eating in the past 1 mo (16). In-
dividuals were excluded if they had a major medical condition
(eg, diabetes), a current or lifetime diagnosis of a Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition, Text Re-
vision or Diagnostic and Statistical Manual, 5th Edition eating
disorder (other than binge-eating disorder) or any current Axis I
or Axis II psychiatric condition (eg, major depressive disorder or
psychosis), were simultaneously participating in a structured
weight-loss program or psychotherapy, or were taking medica-
tions (eg, selective serotonin reuptake inhibitors, neuroleptics,
tricyclics, or stimulants) known to affect body weight or appe-
tite. Girls who were taking oral contraceptives were included
provided that the contraceptive had been used =2 mo before
participating in the prevention groups. Pregnant girls and those
who had lost >5% of their body weight in the 3 mo before
assessment were also excluded.

Adolescents were recruited through the NIH clinical trials
website, local area community flyer postings, and direct mailings
to homes within a 50-mile radius of Bethesda, Maryland. Re-
cruitment materials were directed to parents who were concerned
about their daughter’s body weight and eating behavior. Girls
were compensated for the time and inconvenience of study as-
sessments and received a bonus for attending >80% of group
program visits. The study was approved by the Uniformed
Services University of the Health Sciences and Eunice Kennedy
Shriver National Institute of Child Health and Human De-
velopment Institutional Review Boards.
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Procedure

Parents and daughters provided written consent and assent,
respectively. At a baseline screening, height and fasting weight
were measured. The percentage of body fat mass was assessed by
using dual-energy X-ray absorptiometry (DXA) with a Hologic
QDR-4500A or Discovery (Hologic) instrument. See Supple-
mental Material under “Supplemental data” in the online issue
for detailed procedures. The Eating Disorder Examination Ver-
sion 14 OD/C.2 (26) was administered to assess the presence of
eating disorders and the presence and number of LOC- and
binge-eating episodes over the past 3 mo. Adolescents com-
pleted the Social Adjustment Scale-Self-Report (27), the Beck
Depression Inventory, Second Version (28), and the State-Trait
Anxiety Inventory for Children—A Trait Scale (29).

A computer program that used a random-number generator
was used to assign participants to IPT or HE groups (see Sup-
plemental Material under “Supplemental data” in the online
issue). The programs involved an individual 1.5-h meeting with
each girl followed by 12 consecutive weekly 90-min group
sessions. IPT was adapted from IPT-Adolescent Skills Training
for the prevention of depression (30) and group IPT for binge-
eating disorder (31). HE was based on the HEY-Durham manual
for high-school students (32). See Supplemental Material under
“Supplemental data” in the online issue for details of program
specifics. Leader training and program fidelity have been de-
scribed (24, 25). In brief, each group was cofacilitated by a PhD-
level clinical psychologist and a graduate student in clinical
psychology. Group leaders rotated so that each psychologist led
both types of groups during different cohorts. All leaders were
trained before conducting group sessions. Ongoing weekly su-
pervision, including a review of audiotaped sessions, ensured
intervention consistency with the respective manuals. Twenty
percent of randomly selected audiotapes (10% of IPT and an-
other 10% of HE group sessions) across cohorts and in-
terventionists were evaluated by 2 independent raters who were
blinded to the study program. The raters, both of whom were
PhD-level clinical psychologists, completed integrity checklists
that assessed the unique topics and approaches of group in-
terventions. Ratings formed indexes that assesses the adherence
and competence of group leaders. Example items rated highly
for IPT and distinguished from HE included “Were the group
members’ LOC eating/mood symptoms reviewed?”’ “Was a
linkage made between current interpersonal problems and eating
disorder symptoms?” “Did the leaders help clarify the partici-
pants’ communications with others?” “Did the leaders elicit
affect during the session?”” and “Did the leaders encourage work
at home to practice interpersonal skills?”

Follow-up assessments took place at the end of the 12-wk
interventions at 6 mo and at 12-mo after the initiation of pro-
grams. DXA data were collected at baseline and a 12-mo follow-
up. All other procedures were repeated at all follow-up visits. At
each visit, height, weight, and DXA were obtained by staff
blinded to intervention assignments.

Statistical analysis

On the basis of estimates from prospective data for BMI
change in children (16) and allowing for 25% attrition, a total
sample size of 110 participants was estimated for 80% power to
detect group differences in weight gain at P = 0.05. See
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Supplemental Material under “Supplemental data” in the online
issue for power-estimate details. Analyses were performed with
SPSS 20.0 software (IBM) on the full intention-to-treat sample.
Primary analyses were linear mixed models with repeated
measures by using a full-information maximum-likelihood es-
timation for the handling of missing data to examine group
differences over time in continuous outcomes. Multiple impu-
tation, the last observation carried forward, or a list-wise de-
letion yielded the same results for primary analyses; thus, for
parsimony, only full-information maximum-likelihood results
are presented. The primary outcome was the weight trajectory in
growing girls of various ages, which was calculated as the dif-
ference between the expected BMI change (on the basis of CDC
pediatric growth-chart data) and actual BMI change at each
follow-up (25). Residualized change scores were created by
regressing BMI at each follow-up onto baseline BMI. We also
examined the change over time in the BMI z score, BMI per-
centile, BMI, and percentage of body fat as well as the number
of LOC- and classic objective binge-eating episodes, social
adjustment, and depressive and anxiety symptoms. The in-
dependent variable was the group condition, and the repeated
measure was the interval (baseline, postintervention, and 6- and
12-mo follow-ups). A repeated-measures ANCOVA that used
the last observation carried forward to handle missing values
was used to evaluate the dependent variable of the percentage of
body fat because DXA was measured only at baseline and the
12-mo follow-up. Binary logistic regressions were used to test
group differences in dichotomous 12-mo follow-up outcomes of
weight maintenance (more- compared with less-than-expected
BMI growth), LOC-eating status, and binge-eating status
(presence compared with absence). The independent variable in
each model was the group. See Supplemental Material under
“Supplemental data” in the online issue for a description of
covariates for all analyses. On the basis of findings from clinical
trials in which eating disorders in adults were treated (23, 33),
we tested race-ethnicity (non-Hispanic white compared with
other) as a moderator of observed effects of the group condition
on LOC and binge eating. We also explored baseline age as
a moderator of group effects on body measurements, but be-
cause these effects were exploratory and nonsignificant, they are
not presented. Effects were considered significant at P = 0.05.
Results are presented in the following order: program and fol-
low-up attendance and intervention fidelity; age-adjusted BMI
and DXA; LOC-eating, binge-eating, and eating-disorder de-
velopments; and psychosocial functioning.

RESULTS

We randomly assigned 116 girls to IPT or HE. After random
assignment, 3 girls were excluded; 2 girls were identified as
meeting study exclusion criteria, and 1 girl was incorrectly ran-
domly assigned (Figure 1). Baseline characteristics for 113 girls
are shown in Table 1. By design, all girls reported the presence of
LOC-eating episodes, whereas 37 participants (32.7%) also re-
ported binge eating. The median group size was 5 girls/group
(range: 3-9 girls/group). The median program attendance for IPT
was higher than for HE [11 of 12 sessions (91.7%; 95% CI:
79.8%, 90.5%) compared with 10 of 12 sessions (83.3%; 95%
CL: 72.4%, 83.1%; P = 0.01)]. Said differently, a greater per-
centage of girls in IPT than in HE attended =80% of sessions
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(=10 of 12 sessions) (85.5% compared with 65.5%, respectively;
Fisher’s P = 0.02). Independent ratings of randomly selected IPT
and HE sessions indicated excellent adherence to the respective
program (all Ps = 0.01). Few participants left the study, and the
dropout rate did not differ between groups (Ps = 0.47; Figure 1).
Girls who did not complete the final 12-mo follow-up had at-
tended fewer group sessions than did those who were seen at
12 mo (5 compared with 11 sessions attended, respectively;
P = 0.003). Completers and dropouts did not differ significantly
in race-ethnicity, socioeconomic status, baseline BMI-derived
metrics, adiposity, LOC eating, or binge eating (Ps = 0.14).

Weight maintenance, BMI indexes, and percentage of
adiposity

Girls in both groups gained less-than-expected BMI
throughout the study (F|2,199; = 10.70; P < 0.001; Figure 2A).
When considered categorically, girls in HE had a nonsignificant,
1.59-times (95% CI: 0.67, 3.79) greater odds of gaining more-
than-expected BMI at 12 mo relative to those of girls in IPT (P =
0.30). As expected, all girls showed gains in BMI, on average,
over the study interval (Fp3305; = 8.40, P < 0.001). However,
they experienced significant decreases over time in age-adjusted
BMI metrics of the BMI z score (F3 309 = 4.88, P = 0.003) and
BMI percentile (F3312; = 6.88, P < 0.001; Figure 2, B and C).
The main effect of group was not significant in any model (Ps =
0.86), nor was the group-by-interval effect significant (Ps >
0.49). Approximately one-half of girls in both conditions were
nonobese at baseline and continued to be nonobese 1 y later
(54.5% of girls in IPT compared with 53.4% of girls in HE;
Fisher’s P = 1.00), 9.1% of girls in IPT and 8.6% of girls in HE
were obese at baseline and nonobese at 12 mo (Fisher’s P =
1.00), and approximately one-third in each group remained obese
throughout the study (34.5% of girls in IPT compared with
27.6% of girls in HE; Fisher’s P = 0.54). A small percentage of
girls became obese (1.8% of girls in IPT compared with 10.3% of
girls in HE; Fisher’s P = 0.11). In clinical terms, the number
needed to treat (34) with IPT to prevent obesity onset was 1 of 12
girls. There was a significant within-subject effect for decreases
in the percentage of adiposity from baseline to the 12-mo follow-
up (F|;,100) = 6.91, P = 0.01) but no significant group-by-interval
effect (F|1,109; = 0.03, P = 0.85; Figure 2D).

Because of the lack of group-condition differences in BMI
indexes and adiposity, we examined to what extent improvements
in social functioning, negative mood, and LOC- and binge-eating
episodes during the intervention (ie, posttreatment minus base-
line variable) were predictive of 12-mo body measurements
regardless of the group assignment. Improvements in social
functioning predicted significantly lower BMI at the 12-mo
follow-up with the group assignment and baseline BMI (F = 8.32,
P = 0.005) or postintervention BMI (F = 6.77, P = 0.01) con-
trolled for. The same effect was observed for adiposity (F =
10.80, P = 0.001). Changes in negative mood or eating episodes
were not significantly predictive of 12-mo body measurements.

LOC eating and binge eating
LOC eating

Girls in both groups reported significant reductions in the
average number of LOC episodes (F3310; = 78.33, P < 0.001)
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with no group-by-interval effect (Fj3310) = 1.10, P = 0.35;
Figure 3A). Race was a significant moderator of the effect of
group on reductions in LOC episodes between baseline and the
12-mo follow-up (Fii.105) = 4.51, P = 0.036). Racial-ethnic
minority girls in HE (n = 19) had more LOC episodes, on av-
erage, at the 12-mo follow-up (geometric mean: 1.39; —1 SE,
+1 SE: 0.99, 1.87) than any other group did, including racial-
ethnic minority girls in IPT (n = 26; geometric mean: 0.74; —1
SE, +1 SE: 0.46, 1.08), non-Hispanic white girls in HE (n = 39;
geometric mean: 0.90; —1 SE, +1 SE: 0.61, 1.23), or non-Hispanic
white girls in IPT (n = 29; geometric mean: 0.74; —1 SE, +1
SE: 0.46, 1.08). When considered by the presence or absence of
LOC eating, there was no effect of the group on the likelihood
of having any LOC eating at 12 mo (47.3% of girls in IPT
compared with 41.4% of girls in HE; P = 0.65). Regardless of
the intervention group, girls who were abstinent from LOC
eating at the 12-wk follow-up (immediately after groups ended)
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were nearly 5 times less likely to report LOC 1 y later (OR:
4.85; 95% CI: 2.02, 11.65; P < 0.001). Results were not sta-
tistically different when LOC was operationalized as the pres-
ence or absence of frequent LOC eating (at least once per week
for 3 mo); at the 12-mo follow-up, 1.8% of girls in IPT reported
frequent LOC eating, whereas in HE, 10.3% of girls endorsed
frequent LOC (Fisher’s P = 0.11). Likewise, when baseline LOC
frequency status was controlled for, the group did not predict the
12-mo LOC frequency presence or absence (P = 0.43).

Binge eating

There was a significant main effect for the group (Fj.94) =
5.86, P = 0.02) and interval (F3206; = 9.26, P < 0.0001) but
a nonsignificant group-by-interval effect on reported binge eat-
ing (P = 0.26; Figure 3B). Because of the observed group dif-
ference in the number of baseline binge-eating episodes, we

166 Assessed for eligibility

50 Not randomly assigned
27 Excluded
e 5 Outside of weight criteria

4

A 4

e 7 No loss-of-control eating
e 15 Met other exclusion criteria
23 Declined to participate

116 Eligible and randomly assigned

l

56 Assigned to interpersonal psychotherapy

1 Discontinued participation
e 1 Psychological condition

l

60 Assigned to health education

2 Discontinued participation
e 1 Hypothyroidism
e 1 Incorrect assignment

113 Initiated the 12-wk group programs

4 Discontinued participation
* 1 Psychological condition
e 1 Schedule constraints

e 1 Lack of interest

e 1 Lost to follow-up

7 Discontinued participation
e 1 Hypothyroidism

¢ 1 Incorrect assignment
e 2 Lack of interest

e 3 Lost to follow-up

A 4

52 (94.5%) Assessed at 12 wk

53 (88.3%) Assessed at 12 wk

5 Discontinued participation
e 1 Psychological condition
e 1 Schedule constraints

e 1 Lack of interest

e 2 Lost to follow-up

v

8 Discontinued participation

1 Hypothyroidism

1 Incorrect assignment

2 Lack of interest

3 Lost to follow-up

1 Probable eating disorder

v

51 (92.9%) Assessed at 6 mo

52 (89.7%) Assessed at 6 mo

7 Discontinued participation

* 1 Psychological condition
1 Schedule constraints

1 Lack of interest

3 Lost to follow-up

1 Probable eating disorder

11 Discontinued participation
¢ 1 Hypothyroidism

1 Incorrect assignment

2 Lack of interest

3 Lost to follow-up

4 Probable eating disorder

49 (87.5%) Assessed at 12 mo
and analyzed

49 (81.7%) Assessed at 12 mo
and analyzed

FIGURE 1. Study participant flow.



1014

TABLE 1
Baseline demographic, anthropometric, and psychosocial characteristics of
adolescent girls in IPT and HE groups’

Variable Total (n = 113) IPT (n=55) HE (n=58) P
Age (y) 145 = 1.77 142 *+15 14817 0.05
Race-ethnicity ( %) 0.84

Non-Hispanic black 23.9 25.5 22.4

Non-Hispanic white 56.6 52.7 60.3

Hispanic 8.8 9.1 8.6

Other 10.6 12.7 8.6
Socioeconomic status® 2.0 2.0 2.0 0.80
BMI 270 £25 269 26 271 £24 0.63
BMI z score 1.5+03 1.5+03 1.5 +03 065
BMI percentile 922 + 4.7 924 £46 922*44 079
Body fat percentage 36.5 £ 5.1 365+ 50 364 *53 097
LOC episodes 6.2 (5.6, 6.9 4.7 (4.1,5.4) 8.0 (6.9,9.2) 0.01
Binge episodes 0.6 (0.5,0.7) 0.4 (0.3,0.5) 0.8 (0.6, 1.1) 0.05
Binge presence (%) 31.9 25.5 37.9 0.17
Social adjustment 25*+08 24+038 26 =08 021
Depressive symptoms 10.6 = 6.6 10.1 £69 112 *63 0.36
Anxiety symptoms 34.1 £ 6.8 33371 349 *63 020

7't Tests were used to analyze all continuous variables, and chi-square
tests were used to analyze all categorical variables. HE, health education;
IPT, interpersonal psychotherapy; LOC, loss of control.

2Mean * SD (all such values).

3 All values are medians.

4 Geometric mean of log-transformed scores; 95% CI in parentheses (all
such values).

conducted secondary analyses after controlling for the number of
binge-eating episodes measured at the 12-wk follow-up, which
did not differ by group. IPT girls had fewer binge-eating episodes
at the 12-mo follow-up (geometric mean: 0.04; —1 SE, +1 SE:

A

=~ Interpersonal Psychotherapy (n = 55)

B <O Health Education (n = 58)
%o 0.09
S
g
<
<]
= -0.59
=
-]
S
2
S -1.01
=
@
S
=
£ 15 ' v r
< Postgroup 6-mo 12-mo
Interval
C =&~ Interpersonal Psychotherapy (n = 55)
- “O Health Education (n = 58)
0.944
=2
S 0.924
£
3
-9
S 0904
-]
0.884
Baseline  Postgroup 6-mo 12-mo
Interval
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0.00, 0.09) than HE girls did (geometric mean: 0.16; —1 SE,
+1 SE: 0.14, 0.23; P = 0.03). No group effect was observed for
other follow-up intervals (Ps = 0.18), and race did not serve as
a moderator of the group effect (P = 0.46). When binge eating was
considered categorically, girls who participated in HE were >7
times more likely to endorse binge eating at 12 mo than were girls
who took part in IPT with posttreatment binge-eating status ac-
counted for (OR: 7.32; 95% CI: 1.57, 34.18; P = 0.01). Regardless
of the group, girls who reported binge eating at the 12-wk post-
intervention follow-up were 19 times more likely to have binge
eating 1 y later (OR: 19.25; 95% CI: 4.90, 75.60; P < 0.001).
When the presence or absence of frequent binge eating was
explored (1 times/wk for 3 mo), only 3.4% of girls (n = 2) in HE
reported frequent binge eating at the 12-mo follow-up, and no
girls in IPT reported frequent binge eating at the 12-mo follow-up
(Fisher’s P = 0.50). Because of the very small number with fre-
quent binge eating, group did not predict binge-eating frequency
status at 12 mo with baseline binge status controlled for (P = 0.99).

Eating disorders

In Eating Disorder Examination interviews, one girl reported
binge-eating disorder at the 12-mo follow-up; this participant was
randomly assigned to HE and had reported binge-eating disorder
at baseline. Over the course of the follow-up time frame, 5
additional girls developed probable eating disorders (determined
without an in-person assessment because a parent reported that
the participant had entered treatment of an eating disorder). Of
these girls, 4 were assigned to HE, 3 of whom appeared to have
a bulimia nervosa—-type disorder, and 1 girl had an anorexia
nervosa—type disorder. One girl in IPT developed a probable

=8~ Interpersonal Psychotherapy (n = 55)

1.7+ <O Health Education (n = 58)
1.6
o
Tt
=]
2
v 1.5
—
=
==}
1.44
13 y T y T
Baseline Postgroup 6-mo 12-mo
Interval
D -8~ Interpersonal Psychotherapy (n = 55)
40+ <O Health Education (n = 58)
&
o 384
o0
g
=
W
4
o 369 M
a
-
=
=
Z 34
=3
-]
32 T T
Baseline 12-mo

Interval

FIGURE 2. Linear mixed models with repeated measures with the use of maximum-likelihood estimation were used to examine mean (*SE) changes in
actual compared with expected BMI gain (P-group = 0.94, P-interval < 0.001, P-group X interval = 0.50) (A), BMI z score (P-group = 0.91, P-interval = 0.003,
P-group X interval = 0.91) (B), BMI percentile (P-group = 0.91, P-interval < 0.001, P-group X interval = 0.96) (C), and the percentage fat mass (P-group = 0.90,
P-interval = 0.01, P-group X interval = 0.85) (D) over the course of the study by group assignment.
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A =0~ Interpersonal Psychotherapy (n = 55)

«© Health Education (n = 58)

10+

o
'y

LOC Episodes
(Geometric Means)

LJ v
Baseline Postgroup

Interval

B =8~ Interpersonal Psychotherapy (n = 55)

“O Health Education (n = 58)
1.59

—
=
Y

OBE Episodes
(Geometric Means)
=
I

e
>
e

Postgroup 6-mo 12-mo

Interval

FIGURE 3. Linear mixed models with repeated measures with the use of
maximum-likelihood estimation were used to examine mean (*SE) changes
in LOC-eating episodes in the past 3 mo (P-group = 0.03, P-interval <
0.001, P-group X interval = 0.35) (A) and classic OBE episodes in the past
3 mo (P-group = 0.02, P-interval < 0.001, P-group X interval = 0.26) (B)
over the course of the study by group assignment. Geometric means of dis-
ordered eating episodes are displayed. LOC, loss of control; OBE, objective
binge eating.

T
Baseline

anorexia nervosa—type disorder. With the exclusion of girls who
reported a binge-eating disorder at baseline, there was no main
effect of the group on the odds of developing a suspected eating
disorder during the 1 y after interventions (P = 0.20; OR for HE
compared with IPT: 4.27; 95% CI: 0.46, 39.60). The number
needed to treat (34) with IPT to prevent a probable eating dis-
order at the 1-y follow-up was 1 of 15 girls. When we explored
how these 5 girls differed at baseline relative to the rest of the
sample, we showed that they reported higher depressive and
anxiety symptoms (Ps < 0.05). All 5 girls were initially over-
weight or obese and had Beck Depression Inventory scores =10,
which is indicative of mild to moderate depression.

Psychosocial functioning

Social functioning did not significantly change over the course
of the study period overall (F3319; = 0.72, P = 0.54) or by group
by interval (Fi3319) = 0.42, P = 0.74; Figure 4A). There was
a main effect of the group on social adjustment; on average, girls
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in HE reported more social problems across all time points than
did girls in IPT (F[;112) = 4.34, P = 0.04). Regardless of the
group assignment, on average, girls experienced significant re-
ductions in depressive symptoms throughout the study (F3315) =
37.54, P < 0.001; Figure 4B), with no group or group-by-
interval effect (Ps = 0.23). Anxiety symptoms also improved in
both groups during the study (Fi3311; = 9.06, P < 0.001; Figure
4C) with no group or group-by-interval effect (Ps = 0.10).
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FIGURE 4. Linear mixed models with repeated measures with the use of
maximum-likelihood estimation were used to examine mean (*SE) changes
in social adjustment (Social Adjustment Scale; P-group = 0.04, P-interval =
0.54, P-group X interval = 0.74) (A), depressive symptoms (Beck Depression
Inventory, Second Version; P-group = 0.23, P-interval < 0.001, P-group X
interval = 0.71) (B), and anxiety symptoms (State-Trait Anxiety Inventory for
Children-A Trait Version; P-group = 0.11, P-interval < 0.001, P-group X
interval = 0.29) (C) over the course of the study by group assignment. For
all measures, higher scores were indicative of poorer functioning.
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DISCUSSION

This randomized, controlled, clinical trial aimed to prevent
excessive weight gain and worsening disordered eating by tar-
geting adolescent girls of above-average weight who also
reported LOC eating, which is a behavior that has been shown to
predict both outcomes (14—17). The 12-wk experimental and
active comparison groups experienced similar improvements in
age-adjusted body-weight assessments, mood, and reductions in
LOC-eating episodes by the 1-y follow-up. In girls of ethnic-
racial minorities, IPT was more beneficial than HE at reducing
LOC eating . Moreover, IPT may be more effective than HE in
reducing classic binge-eating episodes.

Regardless of the group, the expected weight gain, age-adjusted
BMI indexes, and percentage of adiposity were significantly re-
duced by 1 y after the initiation of interventions in our cohort of
girls deemed at high risk of excessive weight gain because of both
their current body weights and LOC eating (14-17). Because of
recent population trends that indicate a stabilization of pediatric
overweight and obesity prevalence rates (1), the impact of our
programs is unclear because there was no untreated contempo-
raneous control group. However, it is possible that both groups
were effective in reducing or decreasing the rate of gain for these
metrics. Indeed, it is notable that the percentage of adiposity was
slightly but significantly reduced during a developmental stage
when girls typically increase body fat (35).

Both programs were effective at reducing LOC-eating epi-
sodes and negative mood by 1 y. Because data consistently have
shown that pediatric LOC-eating predicts worsening disordered
eating and mood symptoms (14, 18, 19), these results speak to the
importance of identifying and intervening with youth who report
such behaviors. Although unexpected, our active comparison
condition, which involved an individual pregroup meeting and
weekly group sessions with same-sex peers of similar body
weight and eating pathology appeared to provide sufficient
nonspecific socioemotional support to improve psychological
functioning and LOC eating. Although the content and process of
groups distinctly differed, the HE program likely involved many
identified curative factors including group cohesion, a sense of
universality, and an opportunity to disrupt social isolation (36)
that are frequently reported by girls with LOC eating (37, 38).
These common therapeutic variables likely improved mood and
set up positive expectancies for improvement. Future studies
would benefit from direct measurement of program expectancies.
Moreover, our sample was comprised of generally healthy,
prevention-seeking adolescents. Data have suggested that, for
mild forms of psychopathology, human contact with genuine,
authentic, and empathic leaders may be sufficient for positive
changes (39). Therefore, HE may offer some practical advantages
over IPT in that delivery could be provided with less training.
However, unlike IPT, which has been effectively delivered by
nonclinicians (40), this potential advantage would require testing
because the HE program in the current study was delivered by
psychologists and advanced graduate students whose therapeutic
style may be different from individuals without or with minimal
clinical training. Although non-Hispanic white girls appeared to
reduce LOC eating regardless of the group assignment, in girls
belonging to racial-ethnic minority groups (most of whom were
African American), those randomly assigned to IPT experienced
significantly greater reductions in LOC episodes at 1 y than did
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those assigned to HE. This finding supports previous speculation
that IPT, which is a modality that focuses on improving familial
and peer connectivity, may be particularly salient for reducing
eating pathology in racial-ethnic minority groups with binge-type
eating disorders (23, 35).

It is possible that IPT may be superior to HE in the reduction
and abstinence of the classic binge-eating episodes that charac-
terize binge-eating disorder and bulimia nervosa. Although, in the
current study, girls in HE reported slightly but significantly more
baseline episodes than did participants in IPT, the observed im-
provements in binge eating were consistent with our pilot-study
results, in which girls randomly assigned to IPT reported more
baseline episodes than did those in HE (25). These data parallel
adult studies (21-23) and suggest that IPT may be an effective
approach for reducing binge-eating episodes in at-risk adolescent
girls. Classic binge-eating episodes in youth predict a number of
adverse psychological outcomes (14, 41, 42), excess adiposity
gain (43), and components of the metabolic syndrome over 5-6 'y
(44). The observed reductions in binge-eating may ultimately
prevent the development or worsening of these problems. Nev-
ertheless, because only one-third of girls reported binge-eating at
baseline, and the finding was based on a follow-up analysis, these
results require replication. The development of binge-eating
disorder throughout the course of the follow-up period was rare;
however, 5 girls developed probable anorexia nervosa—type or
bulimia nervosa—type eating disorders, 4 girls of whom were
assigned to HE. Because the study was not powered to detect
group differences in the development of these eating disorders, it
was unsurprising that this finding did not reach significance.
Because IPT is acceptable to therapists (45) and has been pre-
viously delivered with high fidelity and effectiveness by com-
munity leaders with limited counseling experience (40), studies
should determine whether group IPT is a cost-effective approach
for simultaneously reducing adolescent binge eating and pre-
venting undue weight gain in community settings.

Neither reductions in LOC-eating nor improvements in mood
predicted the observed changes in BMI indexes or adiposity.
However, social functioning improvements during the programs,
regardless of the group assignment, were associated with lower
BMI at 1 y. This effect is consistent with data from adults (46) and
children (47) that indicated that social support facilitates main-
tenance after weight loss. Because, on average, social functioning
did not significantly change over time across groups, but in-
dividual changes in social functioning predicted improvements in
BML, it is possible that, in adolescent girls with LOC eating, girls
with with significant difficulties in interpersonal relationships may
be especially responsive to programs that provide positive social
support regardless of the intervention type.

Strengths of the study included its theoretical foundation, use of
a comparison group matched for time and attention, and a racially/
ethnically diverse sample. Moreover, we had high therapist ad-
herence to the intervention and comparison manuals and very good
retention. We also used interview-based measures of disordered
eating and objective measurements of weight and adiposity.
Limitations include the relatively short follow-up interval of 1 y.
Effects of IPT on body weight and adiposity may take longer for
group differences to emerge. Indeed, there have been some adult
data to suggest that IPT’s impact on eating pathology takes longer
than other programs (48), and at least one study showed that
group differences do not emerge until 4 y after therapy (49).
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In conclusion, intervening with adolescent girls of above-
average weight with LOC eating appears to have a beneficial
impact on age-adjusted BMI and the percentage of adiposity and
reduces disordered-eating episodes and negative mood symp-
toms. IPT may have additional benefits; specifically, reducing
classic binge-eating episodes as well as decreasing LOC-eating in
racial-ethnic minority girls. Future research is required to de-
termine whether IPT may be more effective than a nonintervention
control or compared with HE for reducing eating pathology and
weight trajectories in girls specifically reporting objectively large
binge-eating episodes.
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