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Abstract

Objective—The purpose of this investigation was to examine the indirect effects of Integrative
Cognitive-Affective Therapy (ICAT-BN) and Cognitive-Behavioral Therapy-Enhanced (CBT-E)
on bulimia nervosa (BN) treatment outcome through three hypothesized maintenance variables:
emotion regulation, self-directed behavior, and self-discrepancy.

Method—Eighty adults with BN were randomized to 21 sessions of ICAT-BN or CBT-E. A
regression-based bootstrapping approach was used to test the indirect effects of treatment on
outcome at end of treatment through emotion regulation and self-directed behavior measured at
mid-treatment, as well as the indirect effects of treatment at follow-up through emotion regulation,
self-directed behavior, and self-discrepancy measured at end of treatment.

"Correspondence to: Carol B. Peterson, Ph.D., Department of Psychiatry, University of Minnesota Medical School, F282/2A West,
2450 Riverside Avenue South, Minneapolis, Minnesota, 55454. peter161@umn.edu.
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Results—No significant differences in outcome between treatment conditions were observed,
and no significant direct or indirect effects were found. Examination of the individual paths within
the indirect effects models revealed comparable treatment effects. Across treatments,
improvements in emotion regulation and self-directed behavior between baseline and mid-
treatment predicted improvements in global eating disorder scores but not binge eating and
purging frequency at end of treatment. Baseline to end of treatment improvements in emotion
regulation and self-directed behavior also predicted improvements in global eating disorder scores
at follow-up. Baseline to end of treatment improvements in emotion regulation predicted
improvements in binge eating and baseline to end of treatment increases in positive self-directed
behavior predicted improvements in purging at follow-up.

Discussion—These findings suggest that emotion regulation and self-directed behavior are
important treatment targets and that ICAT-BN and CBT-E are comparable in modifying these
psychological processes among individuals with BN.

Keywords

bulimia nervosa; integrative cognitive-affective therapy; cognitive-behavioral therapy; emotion
regulation; emotion-focused therapy

Several efficacious treatments for bulimia nervosa (BN) have been identified,’2 including
cognitive-behavioral therapy (CBT?) and its updated enhanced version (CBT-E#®). Recently,
integrative cognitive-affective therapy for bulimia nervosa (ICAT-BN®), a newly developed
psychotherapy treatment, was found to not differ from CBT-E in a randomized controlled
trial.5 ICAT-BN is an emotion-focused individual psychotherapy treatment based on a
conceptual model that emphasizes the role of momentary emotion in the maintenance of
bulimic symptoms.”:8:9.10

The central role of emation regulation in ICAT-BN is based on research demonstrating that
individuals with BN display greater emotion dysregulation than controls,11:12 and that
higher levels of emotion dysregulation in BN are associated with greater levels of eating
disorder psychopathology.12:13 To target emotion dysregulation, ICAT-BN aims to modify
several psychological factors that are hypothesized to precipitate momentary negative
emotion associated with bulimic behavior, including self-directed behavior and self-
discrepancy.®10 Self-directed behavior (also described as introjects by Benjamin14:15) refers
to coping strategies directed toward the self and includes both positive (e.g., self-acceptance,
self-protection) and negative (e.g., self-attack, self-neglect, self-control) behaviors. For
example, self-control strategies may be characterized by excessive dietary restriction in the
form of fasting, and self-attack may be exhibited by the expression of intense self-criticism.
Previous empirical examination of the ICAT model indicated that individuals with BN
scored higher on a measure of negative self-directed behavior and lower on positive self-
directed behavior than non-eating disorder control participants.® Self-discrepancy was
originally conceptualized by Higgins'6 as the differences between perceptions of the
“actual” self (i.e., how the individual believes they actually are) and the “ideal” self (i.e.,
how the individual ideally desires to be) or “ought” self (i.e., how the individual believes
they must be). Self-discrepancy has been targeted successfully in the treatment of
depression,1” has been found to be higher among individuals with BN than non-eating
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disorder control participants,® and has been observed to correlate with bulimic symptoms
and negative body image.18

Although resembling ICAT-BN in its initial emphasis on self-monitoring, behavioral
techniques, and planned meal and snack consumption, CBT-E differs from ICAT-BN in its
explicit focus on reducing dietary restraint, shape and weight checking, and dominance of
shape, weight, and eating control in self-evaluation. In addition, although instruction in
mood tolerance is included for a subgroup of individuals whose eating behaviors are clearly
linked with negative affect, CBT-E focuses on problem-solving of emotion-related events
rather than experiencing and identifying momentary emotions. Unlike ICAT-BN, CBT-E
does not conceptualize momentary emotion as a central maintenance factor in BN. In
summary, ICAT-BN was designed to include aspects of cognitive-behavioral treatment
thought to be especially effective in treating BN (including self-monitoring, planned meal
consumption, and relapse prevention). However, the two treatments are based on different
conceptual models of psychopathology with ICAT-BN targeting emotion regulation, self-
directed behavior, and self-discrepancy and CBT-E targeting dietary restraint, body
checking/avoidance, and over-evaluation of shape and weight.

In a recent randomized controlled trial comparing ICAT-BN to CBT-E, both treatments were
associated with significant improvements in treatment outcome for eating disorder
symptoms as well as hypothesized maintenance mechanisms (e.g., emotion regulation, self-
discrepancy, and self-directed behavior) at end of treatment and follow-up, with no
significant differences between these two treatments.® These findings are notable because
ICAT-BN and CBT-E are based on different theoretical models of psychopathology and
target unique mechanisms of change, but they both appear to be potentially efficacious for
the treatment of BN as well as putative maintenance mechanisms. However, the mechanisms
by which these treatments work and their impact on hypothesized maintenance variables are
unclear. Examining mediational effects is an especially useful way of identifying how
changes in hypothesized psychopathology mechanisms are associated with treatment
outcome. Traditional mediational analysis as described by Baron and Kenny® involves a
series of steps in which associations within the hypothesized mediational framework are
examined. The first step requires establishing a significant total effect of the independent
variable (e.g., treatment type) on the dependent variable (e.g., outcome); additional effects
are tested only if this total effect is significant. However, more modern bootstrapping-based
approaches?? facilitate the examination of indirect effects (e.g., the effect of an independent
variable on a dependent variable through a mediating variable) even in the absence of a
significant total effect. Characterizing potential indirect effects within a mediational model
can be particularly informative when different treatments are associated with comparable
outcomes. Identifying these treatments’ influence on putative maintenance mechanisms of
psychopathology is especially critical to determine how these particular treatments may
work as well as to improve and develop more effective interventions.21:22

In summary, understanding how treatments work through an examination of hypothesized
underlying mechanisms is essential for strengthening existing treatments, developing new
efficacious treatments, and delineating psychopathology maintenance mechanisms that can
be targeted in treatment. The primary objective of this investigation was to examine the
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indirect effects within the mediation model of BN treatment type (i.e., ICAT-BN versus
CBT-E) on outcome through putative psychological maintenance variables. Given the
theoretical differences between the two treatments, 10 it was hypothesized that significant
indirect effects of treatment type on outcome would be observed. Specifically, it was
hypothesized that there would be a stronger indirect effect of ICAT-BN (versus CBT-E) on
eating disorder treatment outcome at end of treatment (as measured by binge eating,
purging, and global eating disorder psychopathology) through changes in emotion regulation
and self-directed behavior between mid-treatment and end of treatment. Similarly, it was
hypothesized that there would be a stronger indirect effect of ICAT-BN (versus CBT-E) on
treatment outcome at 4-month follow-up through changes between baseline and end of
treatment measures of emation regulation, self-directed behavior, and self-discrepancy.

As described previously in the main treatment outcome results,® participants included 80
adults (average age = 27.3 years, SD = 9.6; average BMI = 23.9 kg/m?, SD=5.5; 87.5%
Caucasian; 90% female; 45.0% college degree or higher) recruited from community and
clinical settings at two USA sites: Fargo, North Dakota and Minneapolis, Minnesota.
Participants met either full- or subthreshold DSM-1V23 criteria for BN as diagnosed by the
Eating Disorder Examination (EDE).24 Although the majority of participants met full DSM-
IV criteria (72.5%), a minority (27.5%) were diagnostically subthreshold in that they
reported weekly compensatory behaviors accompanied by either subjective bulimic episodes
or by objective bulimic episodes that occurred less than twice per week. Potential
participants were excluded if they were pregnant or lactating, had a past or present diagnosis
of psychosis or bipolar disorder, had a current diagnosis of substance abuse or dependence,
had recent changes in psychotropic medication, had a measured BMI of less than 18 kg/m?,
or were medically unstable, at acute risk of suicide, or receiving current psychotherapy.

Assessment and Measures

The EDE?4 is an investigator-based interview used to assess eating disorder symptoms that
includes four subscales (restraint, eating concern, shape concern, weight concern), a global
severity score, and a diagnostic algorithm for DSM-1V BN diagnosis. The EDE has
extensive psychometric data supporting its reliability and validity. 425 Trained interviewers
were blind to participant randomization status. Inter-rater reliability based on a subsample of
20% of study participants selected at random indicated reliability ratings of 0.95 to 0.98 on
EDE subscales.8 Cronbach’s alphas for the EDE global scores were .85 at baseline, .85 at
end of treatment, and .88 at 4-month follow-up. EDE binge eating (i.e., frequency of
objective bulimic episodes) and purging frequency as well as the global score were used as
measures of treatment outcome at end of treatment and 4-month follow-up.

The Difficulties in Emotion Regulation Scale (DERS2) is a widely used, 36-item measure
of emotion regulation that includes six subscales: non-acceptance of emotional responses,
difficulties engaging goal-directed behavior when distressed, difficulties with impulse
control when distressed, lack of emotional awareness, limited access to emotion regulation

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Peterson et al.

Treatments

Page 5

strategies, and lack of emotional clarity. The reliability and validity of the DERS have been
demonstrated in samples of individuals with eating disorders.27:28 The DERS total score was
used as a measure of emotion regulation at baseline, session #14 (mid-treatment), and end of
treatment.

The Structural Analysis of Social Behavior Intrex questionnaire, short form2? is an eight-
item measure that was used to examine changes in positive self-directed behavior (i.e., the
tendency to accept, value, and appreciate one’s self) and negative self-directed behavior (i.e.,
the tendency to attack, reject, and blame one’s self). Previous data support the reliability and
validity of this version of the Intrex.30 In this study, the positive and negative self-directed
behavior items were administered at baseline, session #14 (mid-treatment), and end of
treatment.

The Selves Interview3! was designed to measure self-discrepancy, including the difference
between the actual-ideal and the actual-ought selves. During the interview, participants are
asked to generate words associated with their actual, ideal, and ought selves. This measure
was scored based on procedures designed by Higgins and colleagues.32 Previous research on
the reliability of self-discrepancies using this interview observed an intra-class correlation
of .86 for a sample that included individuals with BN.8 For these analyses, changes in the
actual-ought and the actual-ideal discrepancies were examined between baseline and end of
treatment only (because this interview was not administered at session #14).

Participants were randomized to 21, 50-minute sessions of ICAT or CBT-E (focused) over
17 weeks, with sessions held twice weekly for the first month then weekly for the remainder
of treatment. As described previously,®9 ICAT-BN includes four phases. The first phase
emphasizes motivation as well as the importance of emotions. The second phase focuses on
meal planning for nutritional rehabilitation, adaptive coping for managing urges, and
continuing to identify eating-related emotions. The third phase emphasizes emation
regulation including changing bulimic behaviors in the context of momentary negative
emotions and reducing precipitants of negative emotion including self-discrepancy,
interpersonal patterns, and self-directed behaviors. The final phase of treatment focuses on
healthy lifestyle planning and relapse prevention. Similarly, CBT-E# includes four stages.
The first stage emphasizes engagement, psychoeducation, alternative behaviors, planned
meals/snacks, weekly weighing, and self-monitoring. The second brief stage includes an
evaluation of progress and plans for the third stage. The third stage of CBT-E targets dietary
restraint/restriction, shape checking, feeling fat, self-evaluation, mood intolerance, and
problem-solving. The final stage of CBT-E focuses on relapse prevention and maintenance
plans.

Experienced doctoral-level clinicians provided both ICAT-BN and CBT-E. For both
treatments, therapists were trained initially in a didactic session and participated in weekly
supervision. A random selection of therapy session audiotapes was coded at an independent
site at the University of Wisconsin and indicated high levels of adherence for both
treatments.® Participants were randomized in blocks of four, stratified by site, therapist, and
diagnosis (full-versus subthreshold BN).
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This study was approved by the institutional review boards at each institution.

Statistical Analysis

Results

A regression-based bootstrapping approach® (5,000 bias-corrected resamples, 95%
confidence intervals) was used to examine the hypothesized indirect effects. This approach
has several benefits over the traditional causal steps approach, including greater statistical
power and the ability to test for significant indirect (i.e., mediational) effects in the absence
of a significant total (i.e., main) effect. Two sets of indirect effect analyses were conducted,
with treatment type included as the independent variable and baseline treatment outcome
score (e.g., EDE global, binge eating, purging) included as a covariate in each set of
analyses. In the first set, change scores reflecting the difference between baseline and
session #14 (mid-treatment) for the DERS total score and the Intrex positive and negative
self-directed behavior scores were calculated and served as the mediating variables, with the
treatment outcome score at end of treatment used as the dependent variable. Measures from
the treatment mid-point were selected rather than those from session #8 to ensure that
participants had received at least a portion of the third phase of ICAT-BN treatment in which
self-directed behaviors and emotion regulation are targeted as precipitants of negative affect.
For the second set of analyses, change scores between baseline and end of treatment for the
DERS total score, the Intrex positive and negative self-directed behavior scores, and the
Selves Interview actual-ought and actual-ideal discrepancy scores were calculated and
served as the mediating variables, with treatment outcome at 4-month follow-up as the
dependent variable. The use of the change scores between baseline and end of treatment
provided a separate examination by which the impact of receiving the full “dose” of
treatment on outcome at follow-up could be examined. Analyses were conducted using the
PROCESS macro for SPSS, and indirect effect estimates were interpreted as significant if
the corresponding confidence intervals did not contain zero. Significance level was set at <.
01 given the number of models examined. Sample size determination was based on the
methods described by Fritz and MacKinnon.33 Based upon the bias-corrected bootstrap
method that was used in the current paper, a sample size of 71 provides adequate power (.80)
to detect a medium effect (.39) for both paths (i.e., a & b) of the indirect effect.

Of the 80 participants, 64 (80%) (7= 34, 85% of ICAT participants; /7= 30, 75% of CBT-E
participants, no significant differences in attrition) completed treatment. As shown in Tables
1 -4 (and Tables 4 and 5 as supplemental materials in the online appendix), none of the
indirect effects that were tested were found to be significant. As a result, the separate paths
comprising each of the indirect effect models were examined (see Tables 1-4 and Figures 1—
3 as well as Tables 5 and 6 in the online appendix): the a path (independent variable to
mediator; i.e., association between treatment type and change in hypothesized psychological
variable), the 6 path (mediator to dependent variable; i.e., association between change in
hypothesized psychological variable and outcome), the ¢ path (total effect of independent
variable on dependent variable; i.e., association between treatment condition and outcome),
and the ¢ “path (direct effect of independent variable on dependent variable; e.g., association
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between treatment condition and outcome, controlling for change in hypothesized
psychological variable).

Treatment condition (a paths) was not found to be associated with change in any of the
mediator variables. Further, consistent with prior reported findings,® no significant total or
direct effects were observed for treatment condition (cand ¢ “paths, respectively). However,
as shown in Table 1 and Figure 1, improvement in emotion regulation (DERS) from baseline
to session #14 was associated with improvements in global eating disorder psychopathology
(EDE global) at end of treatment. Similarly, improvements in both positive and negative
self-directed behavior from baseline to session #14 as measured by the Intrex were
associated with improvements in EDE global scores at end of treatment (all £ paths). In
contrast, changes in emotion regulation (DERS) and self-directed behaviors (Intrex) between
baseline and session #14 were not significantly associated with changes in EDE binge eating
or purging frequency at end of treatment (see Tables 3 and 4 as well as Figures 1 and 2).

As shown in Table 4 and Figure 1, improvements in emotion regulation (DERS) from
baseline to end of treatment were associated with improvements in EDE global scores at 4-
month follow-up. In addition, increases in positive self-directed behavior and reductions in
negative self-directed behavior from baseline to end of treatment as measured by the Intrex
were associated with improvements in EDE global scores at 4-month follow-up (all 6 paths).
For binge eating and purging frequency, improvements in emaotion regulation (DERS) from
baseline to end of treatment were associated with reductions in binge eating at 4-month
follow-up. Improvements in positive self-directed behavior from baseline to end of treatment
as measured by the Intrex were associated with improvements in purging at 4-month follow-
up. No significant associations were found between changes in actual-ideal or actual-ought
self-discrepancy (as measured by the Selves from baseline to end of treatment) and EDE
global scores, binge eating, or purging at 4-month follow-up. In post-hoc exploratory
analyses to test whether treatment moderated the b path between changes in mediators and
outcome at end of treatment and follow-up, no significant effects were found.

Discussion

The results of this investigation were surprising in that they did not support the hypothesized
indirect effects of treatment condition on outcome through changes in putative maintenance
mechanisms based on the ICAT model (i.e., emotion regulation, self-directed behavior, and
self-discrepancy). In order to further understand these findings, the individual paths within
the model that comprise each of the indirect effects (i.e., the aand b paths) were examined.
Examination of the a paths revealed no significant associations between treatment condition
and changes in the hypothesized psychological mechanisms, indicating that both ICAT-BN
and CBT-E produced comparable changes in these hypothesized psychological variables, as
well as in treatment outcome.

The fact that changes in these psychological variables were non-specific to treatment may be
the result of several factors. First, because ICAT-BN was intentionally designed to retain
several components of previously established psychotherapeutic treatments for BN including
CBT, some aspects of the treatment content were similar between the two conditions.

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.
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Further, although ICAT-BN targets the specified psychological processes directly (i.e.,
emotion regulation, self-directed behavior), CBT-E’s emphasis on eliminating body
checking behavior, using problem-solving strategies, and reducing the importance of shape
and weight in self-evaluation may have a similar impact on these processes through mood
enhancement, behavioral disconfirmation, and/or reductions in distress and self-oriented
cognitions as a result of exposure. These overlaps in treatment content and the potentially
similar effects on underlying mechanisms across ICAT-BN and CBT-E may explain the lack
of differences observed in treatment outcomes. Changes in hypothesized mechanisms may
have been the result of non-specific therapeutic factors that were similar in both
treatments.34 Alternatively, these findings may have been impacted by potential moderators
identified in a previous study.3® In addition, the lack of treatment effects may be a reflection
of the study sample size and limited statistical power; future replication using a larger
sample is needed to examine potential differences in treatment.

Examination of the 6 paths revealed that changes in two of the hypothesized psychological
mechanisms—emotion regulation and self-directed behavior—were associated with
treatment outcome as measured by global EDE scores across both treatment conditions.
Specifically, baseline to mid-treatment improvements in emotion regulation, positive self-
directed behavior, and negative self-directed behavior predicted improvements in eating
disorder psychopathology at end of treatment. Similarly, changes in emotion regulation and
self-directed behavior between baseline and end of treatment predicted improvements in
eating disorder psychopathology at 4-month follow-up. Notably, the pattern of results was
different when binge eating and purging frequencies were examined as outcome variables.
Changes in emotion regulation and self-directed behavior between baseline and mid-
treatment were not predictive of changes in binge eating and purging between baseline and
end of treatment. However, changes in emotion regulation between baseline and end of
treatment were predictive of changes in binge eating frequency at 4-month follow-up, and
increases in positive self-directed behavior were predictive of change in purging frequency at
4-month follow-up. The differences in results depending on outcome variable suggest that
changes in emotion regulation and self-directed behavior may have a more robust impact on
eating disorder psychopathology related to dietary restraint and eating, weight, and shape
concerns than on bulimic behaviors. Nonetheless, these findings suggest that treatments that
impact emotion regulation and self-directed behavior may contribute to reductions in global
eating disorder psychopathology, and, to some extent, bulimic behavior, and may be
important clinical targets. In contrast, although the ICAT-BN model conceptualizes self-
discrepancy as an important precipitant of negative momentary emotion that contributes to
BN symptom maintenance,® baseline to end of treatment changes in the discrepancy
between perceptions of the actual-ideal selfas well as the actual-ought selfwere not
associated with outcome at 4-month follow-up. Because the Selves Interview was not
administered during the course of treatment and changes were examined only for baseline to
end of treatment, the possibility that changes in self-discrepancy between baseline and mid-
treatment were associated with improvement at end of treatment could not be examined.
Nonetheless, the fact that changes over the course of treatment were not associated with 4-
month outcome suggests that further examination of self-discrepancy and whether it actually
plays a significant role in the maintenance of BN is needed.
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Several strengths of this study are notable, including the use of a multisite BN sample, a
randomized design with assessors who were blind to treatment condition, the examination of
changes in hypothesized psychological mechanisms at both mid-treatment and end of
treatment, and the inclusion of individuals with both full and subthreshold BN which may
increase the generalizability of the findings. However, several limitations are important to
note in interpreting these results. First, the sample size was relatively small, limiting its
generalizability and statistical power. Second, the study relied on self-report using interview
and traditional questionnaire methods of assessment; future studies would be strengthened
by the inclusion of additional methodologies to assess emotion regulation, self-directed
behavior, and self-discrepancy (e.g., psychophysiological and ecological momentary
assessment measures). Third, because only the overall DERS score was used in this study,
further research is needed to examine changes in the DERS subscales in the course of
treatment and their relationship to treatment outcome to better understand the role of
identifying, accepting, understanding, and responding to emotions. Fourth, because changes
may occur prior to mid-treatment, future research is needed to examine potential indirect
effects related to changes that occur earlier in treatment. Fifth, this study was limited by the
inclusion of hypothesized maintenance factors specified in the ICAT-BN model. Given that
the EDE was not administered mid-treatment, putative maintenance variables specified by
the CBT-E model (e.g., dietary restraint, over-evaluation of shape and weight) could not be
examined. Finally, although significant, the fact that the predictive effects of changes in
hypothesized mechanisms observed in the current study were relatively small underscores
the need for replication.

In summary, although indirect effects were not observed, this study suggests that changes in
emotion regulation and self-directed behavior over the course of treatment predict aspects of
treatment outcome in BN in both ICAT-BN and CBT-E. These data support clinical efforts to
impact these psychological processes using ICAT-BN and CBT-E as well as other potential
treatments, such as dialectical behavioral therapy,38 compassion-focused therapy3” and
emotion-focused therapy.38 In addition, this study highlights the importance of identifying
and targeting putative BN maintenance mechanisms using current and developing
treatments. Future investigations are needed to further delineate treatment-specific indirect
effects to improve treatment efficacy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.
Indirect effects of changes in emotion regulation and self-directed behavior on the

association between treatment and eating disorder pathology as measured by the EDE
Global score. A regression-based bootstrapping approach (5,000 bias-corrected resamples,
95% confidence intervals) was used to examine the hypothesized indirect effects, with
treatment type included as the independent variable and baseline EDE global score included
as a covariate in each set of analyses. For each of the three mediating variables, two models
were conducted. In the first model, the mediating variable was defined as change from
baseline to session 14 and the dependent variable was defined as EDE global score at end of
treatment. In the second model, the mediating variable was defined as change from baseline
to end of treatment and the dependent variable was defined as EDE global score at 4-month
follow-up. The figure shows that, in all six models, only the b paths (mediator to dependent
variable) were significant.
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Figure2.
Indirect effects of changes in emotion regulation and self-directed behavior on the

association between treatment and eating disorder pathology as measured by binge eating
(EDE objective bulimic episode frequency). A regression-based bootstrapping approach
(5,000 bias-corrected resamples, 95% confidence intervals) was used to examine the
hypothesized indirect effects, with treatment type included as the independent variable and
baseline EDE binge eating included as a covariate in each set of analyses. For each of the
three mediating variables, two models were conducted. In the first model, the mediating
variable was defined as change from baseline to session 14 and the dependent variable was
defined as EDE binge eating frequency at end of treatment. In the second model, the
mediating variable was defined as change from baseline to end of treatment and the
dependent variable was defined as EDE binge eating frequency at 4-month follow-up. The
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figure shows that, in all six models, only the 6 paths (mediator to dependent variable) were
significant.

*p<.01

**p <.001
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Figure 3.
Indirect effects of changes in emotion regulation and self-directed behavior on the

association between treatment and eating disorder pathology as measured by purging (EDE).
A regression-based bootstrapping approach (5,000 bias-corrected resamples, 95%
confidence intervals) was used to examine the hypothesized indirect effects, with treatment
type included as the independent variable and baseline EDE purging frequency included as a
covariate in each set of analyses. For each of the three mediating variables, two models were
conducted. In the first model, the mediating variable was defined as change from baseline to
session 14 and the dependent variable was defined as EDE purging frequency at end of
treatment. In the second model, the mediating variable was defined as change from baseline
to end of treatment and the dependent variable was defined as EDE purging frequency at 4-
month follow-up. The figure shows that, in all six models, only the b paths (mediator to
dependent variable) were significant.

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Peterson et al.

*p < .01
**p < 001

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.

Page 18



Page 19

Peterson et al.

Buires = [eqo|9-3a3 "aireuuonsanb X3Y1N| JoIAeyag [e120S 10 SISA[euy [eInjonis = Xanu|

Author Manuscript

000's = sajdwes densjooq Jo J3QUINN,,

"pap|og ale (TQ" > D) S)Nsal WealubIS 8100s [2GO|D UoNBUIWEXT J8plosiq

*9]e0S UoneINBay uonows Ul sanNdIA = SYIQ uIodpiw JuswIesl] = T UOISSaS ‘auljased = 19 ‘9JoN

€810  260°0- 1900 9200 ¥o8IIpul
86T°0 ¥S50- 6VE0 Zv60- 6810 8.T0- wanq
9vZ0 €850~ 99Y'0 YELO- 96T0 vrT0- [eoL _
(xanu| ‘4T uolsses 01 19) JoIABYSg oANEDaN V
9vZ0  €E50- 99Y'0 YELO- 96T0 e 9
€200 €000 6000 9.9C  S00°0 €100 q
L0ZTT  602.- 1990 2€V0  S29b 666T e
6.00 ¥8T0- 9900 60°0- pio3IIpUI
¥9Z0  Z8y'0- €950 T850- L8T0 6070~ ana
9vZ0  €ES0- 99Y'0 VELO-  96T0 e [eloL . _
(xenuj ‘T uoIssas 0) 71g) TOIABTRg SANTSOd V
9vZ’0  €E50- 99Y'0 YELO-  96T0 PYT0- 9
€000~ 8T00- S000 9262~ V000 1100~ q
[9E'ST  6¥0'8- 9SG0 2290 188G 659°€ e
S6T0  €2T0- 6,00 €100 Z1a1Ipu|
€020 6IS0- GBS0 €/80- T8T0 85T'0- »aiq
9vZ0  €E50- 99Y'0 YELO- 96T0 e [e0L )
(S43Q ‘vT uoissas 0} 19) UoneNBay UOHOWT v
9vZ’0  €E50- 99Y'0 VELO- 96T0 e 9
8200 6000 TO0> €2L€ 000 8100 q
€206  T€9/- 8980 99T0  €8T'¥ 9690 e
n 11 d 1 IS 1994FIUe1R0D ured oI
1O %56

Juswieal] Jo pus 1k (Jeqo|9-3a3) AbojoyredoysAsd Japlosip Bulles pue juawiess)
U99MI3Q UOIRID0SSE U] UO T UOISSas 0] auljaseq Wody (Xaiu]) Joineyaq paloalip-4|as pue (S¥3Q) uonenbal uoijows ui abueyd Jo S199440 19a11pu|

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.



Page 20

Peterson et al.

Author Manuscript

000's = sajdwes densjooq Jo J3QUINN,,

‘papjoq ale (TQ° > ) s)ynsal Juealiubis “(sAep gz) saposida
a1wiing aA9algo =3@3 “aireuuonsanb X341 NI J01AeYag [B120S JO SISA[euy [eIN1dNNS=XaAu] '8[eds uonenbay uonow3 ul SaindId=Sy3Q ulod-piw Juswieal] =T UOISSAS "auljased="19g 9JoN

V8T YhY0- 1550 ¥9T'0 ¥o8IIpul
06L'S  929v—- 2€80 ¢TI0  009'C 2550 wanq
0T6'S  9/V'v— ¥8/0 G20 809C LTL0 [eoL _
(xanu| ‘4T uolsses 01 19) JoIABYSg oANEDaN V
0T6'S  9'v— ¥8.0 G20 809C LTL0 9
8020 SY0'0- TOZO0 68T  ¥90°0 2800 q
L0ZTT  60C.- 1990 ¢€v0 2o 666T e
G050  €£59°T- 8050 182°0- pio3IIpUI
GST'9  /9Tv—- 20L0 ¥8E0 165 660 ana
0T6'S  9/¥'v— ¥8.0 G20  809C LTL0 [eloL . _
(xenuj ‘T uoIssas 0) 71g) TOIABTRg SANTSOd V
0T6'S  9/¥'v— ¥8.0 G0 809C 1120 9
€200 9/T0- 82T0 OvST- SY0'0 1100~ q
[9E'ST 6V0'8— O9ES0 2290 188G 659°€ e
286'T  99C'T- €510 €110 Z1a1Ipu|
TV9'S  GG'b— OT80 ¥ELO  GEGT €650 »aiq
0T6'S  9/V'v— ¥8.0 G20 809C LTL0 [e0L )
(S43Q ‘vT uoissas 0} 19) UoneNBay UOHOWT v
0T6'S  9/¥'v— ¥8.0 G20  809C LTL0 9
0060 G200 T200 9SET  690°0 2910 q
€206  ¢6ET 8980 99T0  €8T'Y 9690 e
n 11 d ) IS 1994FIUe1R0D ured loreIpa
1O %56

¢ dlqeL

Author Manuscript

Juswieal] Jo pus 1k (3Q3) Aouanbaly Buies abulqg pue Juswiessy
U99MI3Q UOIRID0SSE U] UO T UOISSas 0] auljaseq Wody (Xaiu]) Joineyaq paloalip-4|as pue (S¥3Q) uonenbal uoijows ui abueyd Jo S199440 19a11pu|

Author Manuscript

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.



Page 21

Peterson et al.

000's = sajdwes densjooq Jo J3QUINN,,

"papjoq ase (10" > ) s)nsai Jueayiubis *(skep 8z)

saposida Buibind = 33 "aireuuonsanb X341 N| JolIAeyag [e120S 10 SISA[euy [eINONIIS = Xau| 3]eas uoleinbay uonows ul sannaild = SY3 ulod-pi Juswieal] = T U0ISSaS ‘auljaseq = g ‘aJoN

1907 2€9°0- 690 9120 Ho8IIpUI
ISS'L  6£8'0 6£80 €020 £ 0020 a1
T6L°L 76L'0 T6L0 G920 ESYE 9760 [e0L )
(X3YLNI ‘¥T uoIssas 0} 71g) I0IARYSY SAEDBN V
T6L'L 26L0 2T6L0 G920 ESY'E 916°0 0
9/20 ¥0Z0 Y020 282T 800 80T°0 q
L0ZTT 1990 1990 ZEV0  SZ9¥ 666'T e
7760 810'T 9/50- pIo@Ipul
T8T'8 6590 6590 E€vF0  TOLE 88y'T ang
T6L'L  26L0 2T6L0 G920 E€S'E 916°0 [eloL . -
(X3YLNI ‘7T uolssas 01 1g) I0IABYSY 9ANISOd V
T6L°L 26L'0 2T6L0 G920 ESvE 9160 o
9200- 6100 6T00 88€Z- 9900 85T°0- q
L9€'ST 9850 9850 2290 188G 659°€ e
TANA 1880 IET0 pioa11pu|
00S'. 8180 8180 TEC0 ¥IEE 08L°0 a1Qa
T6L°L 26L'0 2T6L0 G920 ESYE 9160 [e10L .
(S43Q ‘vT uoissas 0} 19) UoneNBay UOHOWT v
T6L'L 260 26L0 G920 E€Sv'E 916°0 0
08€'0  ¥€0'0 €00  LSTZ 2600 16T°0 q
€206 8980 8980 99T0 €8T¥ 9690 e
n 11 d 1 35 10943/UB 010D yred Joreips A
1D %S6

Author Manuscript

€ 9lqeL

Author Manuscript

Juswieal] Jo pus 1k (3AQ3) Aousnbaly Buibind pue uswiean
U99MI3Q UOIRID0SSE U] UO T UOISSas 0] auljaseq Wody (Xaiu]) Joineyaq paloalip-4|as pue (S¥3Q) uonenbal uoijows ui abueyd Jo S199440 19a11pu|

Author Manuscript

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.



Page 22

Peterson et al.

Author Manuscript

9ZT0  0S0°0- 8200 5000 pioa1Ipu|
86T°0  00L0- 6920 VITT- 9220 152°0- waing
€020  ¥690- 0820 680T- G220 Svz0- [e10L .
(S3aA13S 1L03 03 1g) ASUBTBIISI [E3PI-[eNOY V
€020  ¥69'0- 0820 680T- G220 avz0- o
v0T'0  9€00- 8EE0 €960 SEOO €00 q
8657  86CT- 8€80 9020 /2.0 0ST'0 e
S020  /8T0- 9600 0100 gHo8IIpul
TSTO  ¥89'0- 020 €.2T- 0120 1920~ waiq
€020  ¥690- 0820 680T- G2C0 SvZ0- [e1oL )
(xanul :LO3 0} 1g) T0IABYSY SAIEBSN V
€020  ¥690- 0820 680T- G220 SvZ0- 2
9200 1000  T00> OI9€ G000 1100 q
60STT 8SZ0T- 6060 VITO  L9¥'S G290 e
802’0 €210~ 0800 6T0°0 gHo3IIpul
85T0  7690- #1200 €SCT- €120 1920~ waiq
€020  ¥690- 0820 680T- G220 avz0- [exoL ) -
(xanu] {103 0} 19) JoIABYSG SAINSOd V
€020  ¥690- 0820 680T- G220 avz0- o
G00'0- €200- 2000 09T'E- #00°0 ¥10°0- q
859'6  LYEZI- 8080 EvZ0- 925G PreT- e
EY00  €€€0- 760°0 GIT0- pioa11pu|
0620  €S5°0- 9860 2290- 2120 2€T0- wanq
€020  ¥690- 0820 680T- G2C0 A [eloL )
(s43a 1103 01 1g) UOIENDaY UONOWS V
€020  ¥690- 0820 680T- G220 Svz0- 2
/200 8000 100> 229€ G000 8100 q
29T€  GST9T- #8T0 6EST- TS8¥ 96%°9- e
n 11 d 1 35 19943/1UB10180D yred Jloreipa N
1D %S6

dn-mojjoy yiuow-¥ 1e (Jeqo|9-3a3) Abojoyied Japlosip Bulles pue juawiesl)
U93MI3C UOITRIJ0SSE 3} UO JUSWILal] JO pUa 0} auljaseq woly Aouedalasip-j|as pue ‘I0IARYaq Paldalip-4|as ‘uoie|nbal uoniows ul abueyo Jo $10aya 19al1pu|

¥ alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.



Page 23

Peterson et al.

Author Manuscript

000‘G = sajdwres densjooq jo EnE:Zm

‘pap|oq ate (TO" > ) synsaJ JuedlyiubisS "9109s [2qo|D UoeUIWEXT Japlosig Bunes = jeqo|o
-3Q3 'MBIAIBIU| SIAISS = SBA[SS “alreuuonsanb X3y 1 NI J01ABYSg [B190S 4O SISA[euy [BIN)oNNS = Xalju| '3[edS uolje|nfiay uonow3 ul sannoig = SY3Q "uswieal} Jo puj = 10J auljesed =19 10N

€200  €820- 0L00 §50°0- ploalIpu|
0520  6€90- 98€0 ¢/80- €2C0 S6T°0- »ang
€020  ¥690- 0820 680T- G2C0 SvZ 0- [e10L (sons 1103 01 1) ROTEHRISIG TPTGERY T
€020  ¥69°0- 0820 680T- G2C0 Sv2°0- 2
L9T0  G000- 900 €88'T  €¥00 7800 q
€150  9/8T- 0920 OET'T- 0090 289°0- e

n 11 d 1 35S  19943/1Ue1e0D yred joreIpe N

1D %56

Author Manuscript

Author Manuscript

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.



Page 24

Peterson et al.

Author Manuscript

v/€0  816°0- 682°0 8€0°0- pioa1Ipu|
86€T  9¥S/- GLT0 69ET- G¥2T v20°€- waing
YPET  895'/- 89T'0 TBET- 8EZT FARR [e10L .
(S3aA13S 1L03 03 1g) ASUBTBIISI [E3PI-[eNOY V
YPET  895°/- 89T'0 TBET- 8ECT FANR 0
vPr0  876°0- €40 22L0- 6YED 2520~ q
86G'T  862T- 8680 9020 /2.0 0ST°0 e
65T  LELO- 8250 900 Ho3IIpul
65T  695'/- 6ST0 ¥erTI- 912C GST'e- waiq
vPET  89G/- 89T0 TBET- 8ELT AR [e10L )
(xanul :LO3 0} 1g) T0IABYSY SAIEBSN V
YPET  895°/- 89T'0 TBET- 8ELT AR 2
¥9T'0  8T00- 9TT'0 06ST  9Y0'0 €00 q
60GTT 8SZ'0T- 6060 V¥ITO L9V'G G290 e
26LT 0ZTI- 1190 IST0 pIo3dIpul
GEO'T  9S§'/- GET'0 2IST- [STT 192°¢— ang
vPET  895°/- 89T'0 TBET- 8ECT FANRS [eloL . -
(xanu] {103 0} 19) JoIABYSG SAINSOd V
vPET  895°/- 89T'0 TBET- 8ETT FARNR 0
6200- S0Z'0- 0T00 9£92- ¥¥00 LTT0- q
859'6  /LYE'ZT- 8080 E€vZ0- 925'S YreT- e
€9T°0  6SL°€- 8£6'0 £76°0—- pioa11pu|
9€T'C  TV9- 6TIE0 €00T- T9TC 89T'2- wanq
YPET  895°/- 89T0 TBET- 8ELT FARS [e10L )
(S¥3a ‘103 01 1g) Uonenbay uonows v
PPET  895°/- 89T'0 T6ET- 8ECT FARR 2
S¥2’0  9v0'0  S000 €I6C  0S0°0 SPT°0 q
29T’ GGT'9T- #¥8T0 6E€T- TS8YV 961°9— e
n 11 d 1 35 10943 /IUBIB0D yred lorIpN
1D %56

G 9lqeL

Author Manuscript

Author Manuscript

dn-mojjoy yiuow-¥ 1e (3@3) Buires abuiq pue Juswiess)
U93MI3C UOITRIJ0SSE 3} UO JUSWILal] JO pUa 0} auljaseq woly Aouedalasip-j|as pue ‘I0IARYaq Paldalip-4|as ‘uoie|nbal uoniows ul abueyo Jo $10aya 19al1pu|

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.



Page 25

Peterson et al.

000G = sajdwes deisiooq Jo _BE:Zm

'papjog ate (T0" > ) synsal Juediubis “(sAep gz) saposida a1wing aAndslgo
=33 ‘MSIAIBIU| SBAISS = SAA|9S "areuuonsanb X3y 1 N| J01Aeyag [e190S JO SIsAjeuy [eInjons = Xaiu| "a[eds uoieinbay uonowg Ui seijnoid = SY3Q uswieal) Jo pug = | OF 'suljsseq = 19 /0N

18T°0 8007¢- 96v°0 92¢'0- pYRIIPpU|
1697 €L¢’/l- 0¢C0 8ECT- <¢SC'¢ 88L'¢— Palig
re'T 895'/- 89T'0 1I6ET- 8ECC [4%% [ejoL (s9Aj3S 103 01 1) FOURdRISIq TJBRG- oY ¥
vre'T 895'/- 89T'0 1I6ET- 8ECC [44% 2
81¢T T9€°0- 09¢0 SETT  ¢cv'0 6.¥°0 q
€190 8/8'T- 09¢0 9€T'T- 1090 ¢89°0- e
n a1 d 1 ES) 199443 IR0 yred Joleipe N
10 %56

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.



Page 26

Peterson et al.

Author Manuscript

LIET  LlS0- gev'o G700 pioa1Ipu|
99€'S  TSG'8- 0890 9Sv'0- ¥6Y'E £6G'T- waing
LI€'S  Tl¥'8- 8890 GWYO- LIVE 1yST- [e10L .
(S3aA13S 1L03 03 1g) ASUBTBIISI [E3PI-[eNOY V
LI€'S  TlV'8- 8990 SGWYO- LLE LyST- 0
T6ET  982°0- 2850 ¥SS0  [¥S0 €0€°0 q
866'T  862T- 8E80 9020 /2.0 0ST°0 e
TvLT  €680- 6850 500 Ho3IIpul
90€'S  909'8-  9v9'0 29v'0- L9v'E 009'T- ang
LI€S  Ti¥'8- 8990 Swy0- LLYE 1¥ST- [e10L
(xau] ‘103 01 119) JoIABYSY SAIIEDEN V
L1€S  Ti¥'8- 8890 GWYO- LIVE 1¥ST- 2
1€20  /S00- ¥€20 TOZT  2L00 1800 q
60G'TT 852°0T- 6060 ¥ITO L9v'S G290 e
8Iv'e  ¢5L2- S0S'T 95€°0 pIo3dIpul
8Zr'y  E€¥Z’8-  TSS0 0090- TI8TE 806'T- ang
LI€'S  TlV'8- 8990 SWYO- L€ LyST- [eloL . -
(xanu] {103 0} 19) JoIABYSG SAINSOd V
LI€'S  TlV'8- 8990 GWYO- LIVE 1¥ST- 0
€eT'0- 096'€- T00> OTOv— 9900 ¥92°0- q
859'6  /YE'ZT- 8080 O0fv'Z- 929§ YreT- e
8020  0SL'Y— 18T'T 60T~ pioa11pu|
06€'9  0£E€'/- 2680 LETO- whb'e 0Lv'0- ang
LIES  Ti¥'8- 8590 Svv0- LLVE IYST- [e10L )
(S¥3Q@ :103 01 1g) Uonenbay uonows vV
LI€'S  TlV'8- 8990 SWYO- LIVE 1yST- 2
G2e'0 1000 Zv00  €.0C 0800 9970 q
29T'€  GST'9T- ¥B8T0 6EET- TS8Y 961°9— e
n 11 d 1 35 10943/UBDIB0D yred Joreips A
1D %56

9 9|qeL

Author Manuscript

dn-mojjoy yiuow-¥ e (3@3) Buibind pue Juswiesy
U93MI3C UOITRIJ0SSE 3} UO JUSWILal] JO pUa 0} auljaseq woly Aouedalasip-j|as pue ‘I0IARYaq Paldalip-4|as ‘uoie|nbal uoniows ul abueyo Jo $10aya 19al1pu|

Author Manuscript

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.



Page 27

Peterson et al.

000's = sajdwes densooq Jo BnE:Zm

'papjog ate (TQ" > ) synsal Juediubis “(sAep gz) saposida Buibing
=33 ‘M3IAIBIU| SAAISS = SAA|9S "areuuonsanb XJH 1 N| Jo1Aeyag [e190S Jo SisAjeuy [eInionas = xa1iu| "a[eds uoie|nbay uonows ui seinoiid = SY3Q Juswiesl) Jo pug = | OF 'suljaseq =19 10N

9/70  T66'C- 26L°0 £2L°0- p1oauIpu|
9809  €€L/- €180 LEZO- 69VE €28°0- »ang
LI€G  T.¥'8- 8590 Sv¥0- LIVE LYST- [e10L (sons 1103 01 1) ROTERESIG TPTGERY T
LI€S  TL¥'8- 8590 SWr0- LLYE LyST- 2
198 0¥Z0- 80T0 929T ¥S9°0 ¥90°T q
€150  8/8T- 0920 OET'T- 71090 289°0- 13

n 11 d 1 35S  19943/1UL1e0D yred joreIpe N

1D %56

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Int J Eat Disord. Author manuscript; available in PMC 2018 June 01.



	Abstract
	Method
	Participants
	Assessment and Measures
	Treatments
	Statistical Analysis

	Results
	Discussion
	References
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6



