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Abstract

Background.—Early weak treatment response is one of the few trans-diagnostic, treatment-

agnostic predictors of poor outcome following a full treatment course. We sought to improve the 

outcome of clients with weak initial response to guided self-help cognitive behavior therapy 

(GSH).

Method.—One hundred and nine women with binge-eating disorder (BED) or bulimia nervosa 

(BN) (DSM-IV-TR) received 4 weeks of GSH. Based on their response, they were grouped into: 

(1) early strong responders who continued GSH (cGSH), and early weak responders randomized 

to (2) dialectical behavior therapy (DBT), or (3) individual and additional group cognitive 

behavior therapy (CBT+).

Results.—Baseline objective binge-eating-day (OBD) frequency was similar between DBT, CBT

+ and cGSH. During treatment, OBD frequency reduction was significantly slower in DBT and 

CBT+ relative to cGSH. Relative to cGSH, OBD frequency was significantly greater at the end of 

DBT (d = 0.27) and CBT+ (d = 0.31) although these effects were small and within-treatment 

effects from baseline were large (d = 1.41, 0.95, 1.11, respectively). OBD improvements 

significantly diminished in all groups during 12 months follow-up but were significantly better 

sustained in DBT relative to cGSH (d = −0.43). At 6- and 12-month follow-up assessments, DBT, 

CBT and cGSH did not differ in OBD.
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Conclusions.—Early weak response to GSH may be overcome by additional intensive 

treatment. Evidence was insufficient to support superiority of either DBT or CBT+ for early weak 

responders relative to early strong responders in cGSH; both were helpful. Future studies using 

adaptive designs are needed to assess the use of early response to efficiently deliver care to large 

heterogeneous client groups.
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Introduction

How can we use stepped care to improve the lives of clients for whom standard treatments 

are not fully effective? One of the few trans-diagnostic and treatment-agnostic predictors of 

outcome after a full treatment course is ‘early weak response’ or ‘rapid response’ after 2–8 

treatment weeks (Crits-Christoph et al. 2001; Szegedi et al. 2009; Aderka et al. 2012). This 

phenomenon holds across interventions including pharmacotherapy, psychotherapy and 

electroconvulsive therapy, and across major psychiatric disorders including depression, 

schizophrenia, generalized anxiety disorder, obsessive compulsive disorder, alcohol abuse 

and eating disorders (Crits-Christoph et al. 2001; Szegedi et al. 2009; Aderka et al. 2012).

Binge-eating disorder (BED) and bulimia nervosa (BN) affect up to 5% of individuals 

worldwide (Hudson et al. 2007). Both disorders are defined by repetitive binge-eating with 

loss of control. BN also involves compensatory behavior, like vomiting and increased risk 

for cardiovascular disease and other psychiatric disorders (Hudson et al. 2007). BED often 

co-occurs with obesity but is also associated with more disabling co-morbidities including 

major depression, diabetes, hypertension, and chronic pain (Kessler et al. 2014).

Guided self-help cognitive behavior therapy (GSH) and individually delivered cognitive 

behavior therapy (CBT) are the best-evidenced treatments for BED and BN, respectively 

(Hay et al. 2009; Wilson et al. 2010; Hay, 2013). GSH is a brief, cost-effective protocol 

delivered by non-specialists (Lynch et al. 2010), whereas individual CBT is typically 

administered by trained eating-disorders specialists (Wilson & Zandberg, 2012). Early weak 

response predicting later poor outcome is typically detected by the fourth outpatient CBT or 

GSH session for BED and BN (Agras et al. 2000; Wilson et al. 2002; Fairburn et al. 2004; 

Grilo et al. 2006, 2012, 2015; Masheb & Grilo, 2007; Grilo & Masheb, 2007; Hilbert et al. 
2015; Thompson-Brenner et al. 2015). This suggests that not all individuals with binge-

eating problems require the same type and intensity of therapy.

Stepped care adaptive treatment designs (Almirall et al. 2012; Nahum-Shani et al. 2012) 

tailor clients’ subsequent treatment given their initial response to a less intensive treatment. 

In a seminal study with BN, offering less intense GSH before more intensive psychotherapy, 

led to improved outcomes relative to offering the more intensive therapy first (Mitchell et al. 
2011). However, it is unknown if early response can be used an adaptive algorithm to triage 

patients into more appropriate treatment.
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Additional intensive psychotherapy may help early weak responders. One option for early 

weak responders is Dialectical Behavior Therapy (DBT) (Linehan, 1993a, b; Safer et al. 
2009; Linehan et al. 2014). DBT has efficacy with treatment-resistant disorders, teaches a 

wide range of skills to manage emotions, and is highly intensive. DBT was developed for 

borderline personality disorder (Lieb et al. 2004), and has efficacy for substance use 

disorders (Linehan et al. 1999, 2002), depression (Lynch et al. 2007; Feldman et al. 2009), 

bipolar disorder (Van Dijk et al. 2013), BED (Telch et al. 2000, 2001; Safer & Jo, 2010), and 

BN (Safer et al. 2001). DBT broadly targets emotion dysregulation which is thought to 

maintain binge-eating and blends behavior learning principles with mindfulness practice and 

dialectical philosophy. This comprehensive multimodal treatment incorporates weekly group 

skills training, weekly individual psychotherapy organized by a target hierarchy, and 24-h 

phone coaching for clients. It also includes a weekly therapist consultation team and special 

protocols for suicidal and therapy-interfering behavior.

In contrast, CBT, is the best-evidenced treatment for eating disorders (Hay et al. 2009; Hay, 

2013). For this study we used an adaptation of CBT (Fairburn, 2008) (denoted as CBT+). 

The CBT+ model posits that binge-eating is maintained by dietary restraint or vomiting, 

both resulting from overvaluation of weight and shape. Typically delivered individually, 

CBT+ is distinct in its behavioral specificity and efficiency of its delivery. Sessions are 

agenda-driven, and strategies are taught in a sequenced, parsimonious fashion.

We know that early strong response predicts better outcome after the full course of 

treatment; and early weak response predicts poorer outcome. Given this, the differential 

treatment hypothesis, posits that early strong responders to four sessions of GSH followed 

by continued GSH (cGSH) will have greater improvements in binge-eating than early weak 

responders administered four GSH sessions followed by intensive DBT or GSH then a CBT 

control (CBT+). The time-frame assessed for the differential treatment hypothesis, was from 

baseline to end of treatment. Our follow-up hypothesis, predicts that early strong responders 

in cGSH will have greater binge-eating reduction than early weak responders in DBT or 

CBT+ from the end of treatment to 6 and 12 months later. For these hypotheses, we 

examined if BN rather than BED diagnosis was associated with greater objective binge-

eating day (OBD) frequency at baseline and after continued treatment.

We employed a Phase II adaptive clinical trial design that allows treatment individualization 

based on a client’s initial response (e.g. Nahum-Shani et al. 2012). Women with BED or BN 

received four GSH sessions. If response to four GSH sessions was weak, clients were 

randomized into either DBT or CBT+. Clients with strong treatment responses continued 

with GSH (cGSH). The primary outcomes were OBDs assessed at baseline, after GSH, and 

after cGSH, DBT or CBT+, and 6 and 12 months later. Secondary outcomes were OBD 

abstinence, vomiting frequency and abstinence, eating disorder psychopathology, body mass 

index (BMI), number of co-occurring Axis I disorders, and global assessment of 

functioning.
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Method

This study was conducted from June 2009 to June 2013, and treatment occurred within a 

hospital outpatient adult eating disorders program. The protocol was approved by the local 

institutional review board. Written informed consent was obtained after the study was 

described to the participants. Participants were paid for completing assessments. The 

CONSORT chart in Fig. 1 outlines the study design. The Supplementary material lists a 

glossary of acronyms.

Participants were 109 women aged ⩾18 years who met Diagnostic Statistical Manual IV-TR 

(DSM-IVTR) (APA, 2000) criteria for BED or BN in the past 3 months and resided within 

commuting distance. Participants were medically stable, allowing outpatient treatment. All 

participants met DSM-5 (APA, 2013) criteria for BN or BED. Exclusion criteria included 

current bipolar disorder or psychosis, use of appetite suppressants, past bariatric surgery, 

current eating-disorder treatment, and pregnancy. Participants taking psycho-tropic 

medication were eligible if stable on the medication for at least 1 month. (Table 1).

Procedure

After a phone screen and medical clearance, eligible participants were screened at baseline 

using the Eating Disorders Examination-16 (EDE; Fairburn, 2008), the Structured Clinical 

Interview for DSM-IV, Axis I (SCID-I; First & Gibbon, 2004).

Stage 1. Participants were given a GSH CBT manual (Fairburn, 1995) and administered four 

weekly 20- to 30-min sessions with a Masters-level trainee therapist. GSH utilizes six 

additive sequential steps: orientation to a model of binge-eating as maintained by dietary 

restraint arising from overvaluation of weight and shape, goal-setting, psycho-education, 

food monitoring, behavioral strategies and relapse prevention. A generic protocol of suicide 

risk assessment and management was utilized (Linehan, 1999). Treatment dropout was 

defined per hospital policy as missing two scheduled consecutive sessions without notice or 

if no EDE was conducted after GSH.

After the fourth GSH session, clients were administered an EDE to assess early response 

magnitude. Given previous studies (Grilo et al. 2006, 2012, 2015; Grilo & Masheb, 2007; 

Masheb & Grilo, 2007), early strong response was defined as ⩾65% reduction in OBD or 

vomiting frequency (whichever was more frequent), from baseline to after GSH. Early weak 

response was defined as <65% reduction in these behaviors. This rule accounted for high-

risk BN clients with high frequency vomiting, but lower frequency binge-eating, and utilizes 

the finding that vomiting is a better metric of early weak response in BN (Agras et al. 2000; 

Fairburn et al. 2004).

Stage 1: Results for N = 109. From baseline to after 4 weeks of GSH, the average OBD 

frequency was reduced by 89% for early strong responders (baseline: mean = 14.60, S.D. = 

5.96; after GSH: mean = 1.64, S.D. = 1.97) and 15% for early weak responders (baseline: 

mean = 13.42, S.D. = 7.19; after GSH: mean = 11.35, S.D. = 6.93). Early strong responders 

comprised 38.5% (42/109) of the sample.
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Stage 2: Early strong responders could continue cGSH for up to 24 weekly 20–30 min 

sessions, but could end earlier by mutual client and therapist agreement. cGSH used the 

same model of binge-eating, self-help strategies and suicide risk and dropout protocol as 

GSH.

Stage 2: Early weak responders were randomized to either 6 months of group and individual 

DBT or CBT+. An a priori power analysis showed that a sample of 67 early weak 

responders would have >85% power to detect a medium to large OBD frequency reduction. 

The power analysis used a Poisson regression model, assumed one predictor, a base rate risk 

ratio of 0.29 over 28 days, and a 20% dropout rate using a two-tailed test where α = 0.05. 

We assumed a rate ratio of 0.71 comparing DBT and waitlist for BED (Telch et al. 2001), 

and 1.75 comparing CBT and placebo for BED (Grilo et al. 2006).

A block randomization scheme was used, stratifying by BN or BED diagnosis, which was 

generated and concealed in envelopes by a biostatistician. The research coordinator who 

assigned clients to treatment did not conduct assessments or treatment. A different therapist 

than the one who administered the first four GSH sessions administered the second stage of 

cGSH for early strong responders, and DBT or CBT+ for early weak responders. Assessors 

were blind to treatment assignment and did not treat randomized clients. Clients could 

choose to discontinue treatment but continue to be assessed for the length of the study.

DBT for early weak responders involved 6 months of weekly sessions of: 2 h of skills group, 

1 h of individual therapy, 2 h with a therapist consultation team, and 24-h phone coaching. 

As in a previous trial (Safer & Jo, 2010), these DBT manuals were used (Linehan, 1993a, b; 

Safer et al. 2009). Binge-eating is viewed as an attempt to escape or to modulate aversive 

emotions and over time reinforced as escape behavior, becoming an over-learned 

dysfunctional response to dysregulated emotions. As a principle-driven treatment, individual 

DBT sessions target the highest ranking behavior from a target hierarchy of: life-threatening 

behaviors including suicide attempts, therapy-interfering behaviors like missing sessions, 

and quality-of-life interfering behaviors, such as substance abuse, as well as increasing 

behavioral skills. DBT group skills teach emotion regulation, mindfulness, distress 

tolerance, and interpersonal effectiveness skills. Therapeutic strategies attempt to balance 

change and acceptance. DBT specifies detailed protocols for suicidal and therapy-interfering 

behavior. DBT defines dropout as missing four consecutive scheduled sessions of either 

group or individual DBT.

CBT+ for early weak responders involved 6 months of weekly sessions of: 2 h of group 

therapy, 1 h of individual therapy, 2 h of therapist case conference, and a 24-h psychiatry 

resident on-call. CBT+ was modified to control for treatment dosage and content in DBT. A 

group therapy protocol (Chen et al. 2003) was added to standard individual treatment 

delivery (Fairburn, 2008). The overlapping emotional eating module (Fairburn, 2008) was 

removed given the focus of DBT on emotion regulation (Linehan et al. 1991; Linehan, 

1993a, b). Individual CBT+ sessions have four stages: identifying behavioral strategies, 

identifying barriers to change, reviewing eating disorder maintenance mechanisms, and 

relapse prevention. The structure of the group sessions involved review of homework 

followed by didactics. CBT+ utilized the same protocol for suicide risk and dropout as GSH.
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Therapist qualifications/training

There were five DBT, six CBT+, and 10 cGSH therapists. All therapists were Masters-level 

clinicians trained and supervised by E.Y.C.. Separate 5-day workshops for CBT+ and DBT 

and a 1-day workshop for GSH/cGSH were conducted annually. Therapists in DBT and 

CBT+ had two supervised training clients prior to working with study clients. Training and 

weekly supervision were conducted separately for each therapy. Treatment adherence was 

assessed (see Supplementary material).

Assessments

Clients were assessed after cGSH, DBT, or CBT+ and at 6- and 12-month follow-up 

assessments using the EDE. The EDE assesses frequency of, and abstinence from, eating 

disorder behavior and psychopathology over the last month. Assessors were 10 Masters-

level doctoral students in clinical psychology. High assessor reliability was obtained for 

BED and BN diagnoses on the EDE using a standard set of tapes, with intra-class 

correlations ranging from 0.79 to 0.91. The 12-month follow-up assessment focused on 

binge-eating, vomiting and EDE outcomes. BMI was assessed with weight and height 

scales. If the participant could not be seen in person, height and weight were obtained in a 

physician’s office and results were emailed to the study team. Co-occurring Axis I disorders 

were assessed up to the 6-month follow-up with the Longitudinal Interview Follow-up 

Evaluation Psychiatric Status Ratings (Keller et al. 1987). Up to the 6-month follow-up, 

assessor ratings of global assessment of functioning from DSM-IV-TR (APA, 2000) were 

used where scores of 51–60 referred to moderate impairment; 61–70, mild impairment; and 

71–80, slight impairment.

Statistical analysis

Given the high correlation between OBD frequency and objective binge episode (OBE) 

frequency (r = 0.91 to r = 1.00, n = 109), we only analyzed OBD frequency. Participants 

with any outcome assessments were included in the analysis. Pattern mixture modeling 

(Hedeker & Gibbons, 2006), and a sensitivity analysis using a Markov-Chain Monte Carlo 

imputation method were used to assess the potential informative nature of missing data 

(Yuan, 2011). These analyses suggest that data was missing at random (see Supplementary 

Table and Results). Generalized linear mixed model (GLMM) analyses provides robust 

estimates when data is missing at random (Little & Rubin, 2014). GLMM was conducted 

using SAS/STAT9.4 (SAS Institute Inc., 2015) and R version 3.1.2 (R Core Team, 2014). 

We modeled the OBD frequency trajectories of cGSH, DBT, and CBT+ groups from 

baseline through the end of treatment (differential treatment hypothesis), and from end of 

treatment to 12-month follow-up (follow-up hypothesis) using longitudinal Poisson GLMM 

(Atkins et al. 2013) that included random intercepts and slopes. Intercept estimates from the 

longitudinal GLMM were used to test group differences at the first time-point of each 

analysis. Slope estimates comparing the temporal trajectories of the DBT and CBT+ groups 

relative to cGSH were conducted to test group differences in OBD reduction over time. 

Model based estimates over the relevant timeframe were made to compare interventions at 

the end of treatment, and 6- and 12-month follow-up assessments. Given potential outcome 

differences due to BED or BN diagnosis (Fairburn et al. 2000; Kessler et al. 2014), we first 
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fit the models without controlling for covariates and then reanalyzed with diagnosis as a 

covariate. Two-tailed tests were used, where p < 0.05.

Rate ratios (RR) and their upper and lower 95% confidence intervals (CIs) for comparing 

groups over the time-frame for OBD frequency were estimated. To clarify effect sizes, RRs 

comparing groups over time, over time-frames, or for a covariate were converted to Cohen’s 

d. Descriptive findings and Cohen’s d and upper and lower 95% CIs within treatment group 

were reported for secondary outcomes for both hypotheses. We denote effect sizes as large 

when d⩾0.8 as large, and medium when 0.5⩽d < 0.8 (Cohen, 1988).

For OBD or vomiting, a frequency ⩾8 days/month was regarded as clinically significant 

given DSM-IVTR (APA, 2000) BED or BN diagnoses. The non-clinical range for the EDE 

total scores was <2.45, which is 2 S.D.above the mean EDE total scores for a healthy non-

eating disorders group (N = 344) (Jacobson & Truax, 1991; Fairburn & Cooper, 1993). 

Because BED is particularly associated with increased risk for obesity (Hudson et al. 2007), 

we separated BED and BN subgroups in reporting this outcome. DSM-IV-TR (APA, 2000) 

global assessment of functioning categories were used to assess clinically significant 

improvement in general functioning.

Ethical standards

The authors assert that all procedures contributing to this work comply with the ethical 

standards of the relevant national and institutional committees on human experimentation 

and with the Helsinki Declaration of 1975, as revised in 2008.

Results

There was 7% study or assessment dropout at the end of treatment, a further 6% at the 6-

month follow-up, and an additional 10% at the 12-month follow-up with no differences 

between the cGSH, DBT, and CBT+ groups. Among those randomized to DBT, 31% were 

treatment dropouts and 45% were CBT+ treatment dropouts. Of the 42 early strong 

responders in cGSH, 26% dropped out (see Supplementary Table S1).

Differential treatment hypothesis

Primary outcome—BN or BED diagnosis at baseline was not associated with greater 

OBD frequency. There were no differences in baseline OBD frequency between cGSH 

compared to DBT or CBT+. All groups were in the clinical range at baseline; however, after 

four sessions of GSH, the cGSH group fell in the non-clinical range while DBT and CBT+ 

fell in the non-clinical range only after intensive treatment. Fig. 2 and Table 2 show that 

from baseline to the end of treatment, the decline in OBD frequency was significantly faster 

in cGSH relative to DBT or CBT+ (respectively, RR = 1.36, d = 0.82; RR = 1.36, d = 0.83). 

Within-treatment Cohen’s d from baseline to end of treatment was 1.41 for cGSH, 0.95 for 

DBT and 1.11 for CBT+. Model-based estimates covering the treatment period showed that 

at the end of treatment OBD frequency was significantly greater in DBT relative to cGSH 

(t99 = 2.38, p = 0.019, RR = 1.55, d = 0.27) and CBT+ relative to cGSH (t99 = 2.69, p = 

0.008, RR = 1.65, d = 0.31).
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Secondary outcomes—From baseline to the end of treatment, cGSH, DBT and CBT+ 

had large effects on increasing OBD abstinence (d = 1.12, 0.92, 0.89, respectively) (see 

Table 3).

At both baseline and the end of treatment, cGSH was in the non-clinical range for vomiting 

frequency. DBT and CBT+ were in the clinical range at baseline. From baseline to the end of 

treatment, vomiting frequency reduced and vomiting abstinence increased in DBT and CBT

+. DBT had a medium effect (d = 0.50) on vomiting frequency reduction, which fell in the 

non-clinical range at the end of treatment. However, for CBT+, vomiting frequency 

remained in the clinical range at both baseline and at the end of treatment.

All treatments led to large reductions in EDE total scores from baseline to end of treatment. 

EDE scores for all groups were in the clinical range at baseline but moved to the non-clinical 

range after GSH for early strong responders in cGSH and to the non-clinical range only after 

intensive DBT and CBT+ for early weak responders.

From baseline to end of treatment, cGSH and DBT had medium effects (d = 0.65, 0.58, 

respectively) in reducing the number of co-occurring Axis I disorders whereas CBT+ led to 

a large reduction where d = 0.84.

Global assessment of functioning scores were in the ‘mild’ impairment range at both 

baseline and end of cGSH but moved from ‘moderate’ at baseline to ‘mild’ at the end of 

DBT and CBT+.

Treatments did not result in notable changes in BMI from baseline to end of treatment for 

BED but CBT+ was associated with a medium increase of d = −0.48 in BMI for BN.

Follow-up hypothesis

Primary outcome—From the end of treatment to 12-month follow-up, OBD frequency 

significantly increased in all groups (RR = 1.17, 95% CI 1.03–1.25, B = 0.16, p = 0.02, d = 

0.46) although all remained in the non-clinical range at the end of treatment and at 6- and 

12-month follow-up after being in the clinical range at baseline (see Fig. 2). Within-group 

effect size changes in OBD frequency from end of treatment to 12-month follow-up were 

small: d = −0.28, −0.30, and 0.10 for cGSH, CBT+ and DBT, respectively.

Deterioration of improvement in OBD frequency during follow-up only differed in DBT: 

gradual increases in OBD frequency during follow-up were significantly less in DBT 

compared to cGSH (RR = 0.82, p = 0.03 d = −0.43) (see Fig. 2 and Table 2). There was no 

significant difference in the rate of change of OBD frequency in CBT+ compared to cGSH 

from the end of treatment through follow-up. Model-based estimates at 6- and 12-month 

follow-ups, showed that OBD frequency did not differ between DBT relative to cGSH (6 

months: t173 = 1.59, p = 0.11, RR = 1.80, d = 0.27; 12 months: t173 = 1.01, p = 0.31, RR = 

1.47, d = 0.11) or CBT+ relative to cGSH (6 months: t173 = 1.55, p = 0.12, RR = 1.79, d = 

0.24; 12 months: t173 = 1.55, p = 0.12, RR = 1.82, d = 0.41).

Participants diagnosed with BN compared to BED had marginally greater OBD frequency 

after treatment (RR = 1.94, 95% CI 0.99–3.79, B = 0.66, p = 0.052, d = 0.38).

Chen et al. Page 8

Psychol Med. Author manuscript; available in PMC 2020 August 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Secondary outcomes—From the end of treatment to 12-month follow-up, participants in 

cGSH, DBT and CBT+ showed medium increases in OBD abstinence, respectively d = 0.55, 

0.62, 0.46.

From the end of treatment to 12-month follow-up, vomiting frequency increased slightly 

after DBT and cGSH, and increased then decreased after CBT+. Vomiting frequencies after 

cGSH and DBT and throughout follow-up fell in the non-clinical range while CBT+ was in 

the clinical range until the 12-month follow-up. Vomiting abstinence rates declined in all 

groups over follow-up.

During follow-up, there was a medium-sized loss of improvement in EDE total scores for 

cGSH, DBT and CBT+, d = 0.53, 0.58, 0.50, respectively. However, at the 12-month follow-

up, scores remained in the non-clinical range.

Number of co-occurring Axis I disorders and global assessment of functioning scores were 

assessed after treatment and 6 months later. At 6-month follow-up, cGSH had a medium 

effect, d = 0.68, in reducing the number of co-occurring Axis I disorders. Global assessment 

of functioning scores were ‘mild’ category at the end of DBT and CBT+ and at 6-month 

follow-up while the cGSH group improved from ‘mild’ to ‘slightly’ impaired at the end of 

treatment to 6-month follow-up. These improvements were large for cGSH and CBT+ and 

medium for DBT, d = −0.88, −0.89, −0.54, respectively.

DBT, CBT+ and cGSH did not result in changes in BMI over follow-up for BED or BN.

Discussion

Early response magnitude may be useful for tailoring treatment delivery in a stepped care 

model. After four GSH sessions, the OBD frequency of early strong responders no longer 

met clinical levels and this was sustained through follow-up. Our results parallel those found 

in BN showing that stepped care is superior to standard treatment (Mitchell et al. 2011) and 

extend these findings to BED.

Statistically, early strong responders in cGSH had faster and greater reductions in OBD 

frequency by the end of treatment than early weak responders in DBT or CBT+ although 

these differences were small (relative to cGSH, DBT d = 0.27 and CBT+ d = 0.31). DBT, 

CBT+ and cGSH had large effects on OBD reduction at the end of treatment (d = 0.95, 1.11, 

1.41, respectively) and by then, on average, all groups no longer met the frequency criteria 

for BN or BED diagnoses (APA, 2000). While intensive DBT and CBT+ for early weak 

responders resulted in similar clinical improvement in OBD frequency to early strong 

responders in cGSH at the end of treatment, this was evident statistically at 6- and 12-month 

follow-ups where there were no group differences. OBD abstinence, eating disorders 

psychopathology, and number of co-occurring Axis I disorders similarly improved in early 

weak compared to early strong responders by the end of treatment. At the end of treatment, 

BN diagnosis was weakly associated with greater OBD frequency, regardless of early 

response status or intervention.
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During follow-up, improvements in OBD frequency, and OBD and vomiting abstinence and 

eating disorder psychopathology diminished in both early weak and strong responders but 

not to clinically significant baseline levels with the exception of vomiting abstinence. At 6-

month follow-up, only early strong responders in cGSH continued to have reductions in 

number of co-occurring Axis I disorders. While global functioning improved in all groups, 

for early weak responders, this effect was greatest in early strong responders in cGSH.

Results did not strongly favor either DBT or CBT+ relative to cGSH. Both DBT and CBT+ 

led to large improvements in OBD frequency by the end of treatment although OBD 

frequency was still significantly greater in both groups compared to cGSH. While all groups 

showed deterioration in OBD improvements made during treatment, at follow-up, relative to 

cGSH, DBT showed significantly less deterioration (d = −0.43). Nonetheless, both DBT and 

CBT+ remained in the non-clinical range for OBD frequency during follow-up. For 

vomiting frequency, after DBT participants moved from the clinical to non-clinical range, 

while those in CBT+ made this transition 1 year later. Although vomiting abstinence rates in 

DBT and CBT + were always less than in cGSH at all time-points, these were greater after 

DBT than CBT+ although these rates were comparable by 1-year follow-up and both were 

similar to baseline. Unlike DBT, CBT+ had a large effect in reducing co-occurring Axis I 

disorders after treatment (d = 0.84 υ. 0.58) and improving global functioning (d = −0.93 υ. 

−0.44). However, both DBT and CBT+ led to similar improvements in global functioning, 

though still less than cGSH, at 6-month follow-up.

It is important to note the limitations of our study design. We did not compare early weak 

responders in cGSH directly with DBT or CBT+, as we did not randomize early weak 

responders to a third cGSH arm. The efficacy of CBT+ was possibly compromised in the 

attempt to make a controlled comparison by removing the emotional eating module and 

adding a group to individual CBT. We were only sufficiently powered to conduct statistical 

analysis on OBD frequency and could not draw definitive conclusions about BN diagnosis 

as a predictor or treatment effects on vomiting. We did not conduct 12-month follow-up 

assessments for non-eating disorder variables.

Given these limitations, and the inconclusive differences between DBT and CBT+, we can 

only surmise that there is insufficient evidence to reject the null hypothesis in comparing 

DBT or CBT+ with cGSH for early weak responders with binge-eating.

Although DBT and CBT+ may not have had strong differential treatment effects, their 

mechanisms of action may differ, accounting, for example why CBT+ and DBT acted 

differently on OBD and vomiting frequency. DBT skills mediate changes in Borderline 

Personality Disorder behavior (Neacsiu et al. 2010), while in CBT, reduction in weight 

concerns mediate binge abstinence for binge-eating (Dingemans et al. 2007). Future studies 

of DBT and CBT mediators may establish what intermediate targets may yield changes in 

outcome and examine BN as a moderator of outcome. Adding CBT to DBT may further 

help early weak responders (Federici & Wisniewski, 2013; Harned et al. 2014). Finally, 

there may be a ceiling effect for skills-based interventions (Johnsen & Friborg, 2015) for 

binge eating, suggesting the need to further understand the underlying neurobiology across 

disorders to inform a new generation of treatments (Val-Laillet et al. 2015).
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This is the first randomized trial comparing a broad emotion regulation treatment, DBT, with 

an eating disorders-focused form of CBT for early weak responders with BED and BN. 

Strengths of the study include the use of a adaptive clinical trial design, strong retention 

despite treatment and therapist transitions, inclusion of both BED and BN, and controlling 

for treatment dosage and assessor blinding in the randomized arms. Future studies are 

needed that use a sequential multiple assignment randomized trial design (Almirall et al. 
2014), allowing randomization of early strong and early weak responders to both more and 

less intensive arms. Future Phase III or equivalence studies may test different adaptations of 

CBT and early strong response guidelines. Future studies may employ early strong response 

as a guideline for stepped care for other eating disorders including anorexia nervosa. 

Evaluation of the cost-effectiveness of stepped care, and the dissemination of stepped care 

models in diverse settings are needed.

Unfortunately, less than half of individuals with BED or BN receive any treatment (Kessler 

et al. 2014). This study suggests that an early strong response to brief treatment may be one 

way of tailoring individualized effective treatment to a large, heterogeneous client group, 

although enhancing the maintenance of effects warrant further investigation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Consort flow diagram of Stage 1 (GSH) and Stage 2 (cGSH, DBT, and CBT+).
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Fig. 2. 
Objective binge-day frequency changes in DBT and CBT+ groups relative to early strong 

responders in cGSH at the end of treatment and at follow-up.
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Table 1.

Demographic and clinical characteristics for the sample at baseline (N = 109)

Early strong responders Early weak responders

cGSH (n = 42) DBT (n = 36) CBT+ (n = 31)

Variable n % n % n %

Racial background
a

 Caucasian 31 73.8 27 75 22 71

 African-American 7 16.7 6 16.7 6 19.4

 American-Indian/Alaska native 0 0 0 0 0 0

 Asian 0 0 1 2.8 0 0

  Native Hawaiian/Other Pacific Islander 0 0 0 0 0 0

 Other 4 9.5 2 5.6 3 9.7

 Hispanic
a 4 9.5 1 2.8 6 19.4

Current marital status

 Single 24 57.1 19 52.8 17 54.8

 Married 13 31 12 33.3 7 22.6

 Divorced 4 9.5 3 8.3 6 19.4

 Separated 1 2.4 2 5.6 0 0

 Widowed 0 0 0 0 1 3.2

Highest level of education

 Graduated high school 2 4.8 3 8.3 1 3.2

 Some college 5 11.9 10 27.8 6 19.4

 Graduated 2 years college 6 14.3 0 0 4 12.9

 Graduated 4 years college 6 14.3 7 19.4 8 25.8

 Some graduate/professional school 8 19 4 11.1 3 9.7

Currently employed 33 78.6 27 75 21 67.6

No. with lifetime Axis I disorders
b 21 50 20 55.6 18 58.1

No. with Axis II disorders 9 22 18 50 8 26

 Binge-eating disorder
c 36 85.7 23 61.3 19 61.3

 Bulimia nervosa
c 6 14.3 13 38.7 12 38.7

Mean S.D. Mean S.D. Mean S.D.

Age, years 38.6 12.2 38.2 13.1 37.8 13.9

Gross annual income, dollars 38 762 22 390 30 472 23 135 31 806 25 112

cGSH, Continued guided self-help cognitive behavior therapy; DBT, dialectical behavior therapy; CBT+, group and individual cognitive behavior 
therapy control.

a
Self-identified classification and options defined by the investigator.

b
DSM-IV-TR diagnoses made using the Structured Clinical Interview for DSM-IV, Axis I (SCID-I; First & Gibbon, 2004). This did not count 

eating disorders. Current = last year; lifetime = before the last year.

c
In the last month from the Eating Disorders Examination-16 (Fairburn, 2008).

Psychol Med. Author manuscript; available in PMC 2020 August 11.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chen et al. Page 18

Table 2.

Descriptive statistics and main results for objective binge-day frequency

Baseline After GSH End of treatment 6-month follow-up 12-month follow-up

Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.

Objective binge-day frequency
a

Early strong responders

 cGSH (n = 42) 14.60 5.96 1.64 1.97 2.62 5.70 3.31 6.47 3.97 4.48

Early weak responders

 DBT (n = 36) 13.31 8.05 11.86 7.40 4.31 7.00 4.97 5.89 4.61 7.21

 CBT+ (n = 31) 13.52 6.32 10.84 6.46 4.55 7.06 4.96 7.38 6.18 6.59

Objective binge-episode frequency
a

Early strong responders

 cGSH (n = 42) 17.36 9.63 1.79 2.48 3.13 7.81 3.86 8.49 3.97 4.48

Early weak responders

 DBT (n = 36) 22.22 27.30 15.31 11.71 6.53 16.42 6.44 9.21 6.00 12.09

 CBT+ (n = 31) 21.65 17.00 14.81 12.24 5.00 8.09 7.78 15.67 6.18 6.59

Between group contrasts for objective binge-day frequency
b,c

Differential treatment hypothesis (baseline to end of treatment)

RR B p 95% CI
c
 for RR

DBT v. cGSH

 Intercept 0.84 −0.18 0.22 0.63–1.11

 Time effect 1.36 0.31 <0.001 1.18–1.57

CBT+ v. cGSH

 Intercept 0.89 −0.12 0.44 0.67–1.19

 Time effect 1.36 0.31 <0.001 1.18–1.57

Follow-up hypothesis (end of treatment to 12-month follow-up)

DBT v. cGSH

 Intercept 2.20 0.79 0.04 1.04–4.66

 Time effect 0.82 −0.20 0.03 0.68–0.97

CBT+ v. cGSH

 Intercept 1.76 0.56 0.15 0.81–3.78

 Time effect 1.02 0.02 0.84 0.85–1.22

GSH, Guided self-help; cGSH, continued guided self-help; DBT, dialectical behavior therapy; CBT+, group and individual cognitive behavior 
therapy; RR, rate ratio; CI, confidence interval.

a
Assessed over the last month. For mean objective binge-eating day or episode frequency to be within the non-clinical range for binge-eating 

disorder or bulimia nervosa <8 mean objective binges per month (DSM-IV-TR) (APA, 2000).

b
Reference group is early strong responders or the GSH group for these comparisons.

c
Rate ratios: effect size comparisons between groups.

Psychol Med. Author manuscript; available in PMC 2020 August 11.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chen et al. Page 19

Ta
b

le
 3

.

D
es

cr
ip

tiv
e 

st
at

is
tic

s 
an

d 
re

su
lts

 f
or

 th
e 

se
co

nd
ar

y 
ou

tc
om

e 
va

ri
ab

le
s

E
ar

ly
 s

tr
on

g 
re

sp
on

de
rs

E
ar

ly
 w

ea
k 

re
sp

on
de

rs

cG
SH

 (
n 

= 
42

)
D

B
T

 (
n 

= 
36

)
C

B
T

+ 
(n

 =
 3

1)
cG

SH
D

B
T

C
B

T
+

M
ea

n
S.

D
.

M
ea

n
S.

D
.

M
ea

n
S.

D
.

H
yp

ot
he

se
s

da
95

%
 C

I
d

95
%

 C
I

d
95

%
 C

I

(a
) 

C
on

tin
uo

us
 s

ec
on

da
ry

 o
ut

co
m

e 
m

ea
su

re
s

E
at

in
g 

D
is

or
de

rs
 E

xa
m

in
at

io
n 

to
ta

l s
co

re
b,

c

 
B

as
el

in
e

3.
07

0.
87

3.
16

0.
93

3.
10

0.
98

 
A

ft
er

 G
SH

1.
95

0.
85

2.
94

1.
18

2.
62

1.
20

 
E

nd
 o

f 
tx

1.
83

1.
11

1.
77

1.
08

1.
86

1.
04

D
if

fe
re

nt
 tx

1.
01

0.
81

 to
 1

.2
0

1.
08

0.
86

 to
 1

.3
0

1.
40

1.
07

 to
 1

.7
2

 
6-

m
o.

 f
ol

lo
w

-u
p

1.
77

1.
14

1.
98

1.
06

1.
86

1.
24

 
12

-m
o.

 f
ol

lo
w

-u
p

2.
26

1.
43

2.
15

0.
92

2.
36

1.
46

Fo
llo

w
-u

p
0.

53
−

0.
01

 to
 1

.0
8

0.
58

0.
03

 to
 1

.1
3

0.
50

−
0.

12
 to

 1
.1

3

B
od

y 
m

as
s 

in
de

x 
fo

r 
B

E
D

b

 
B

as
el

in
e

35
.8

9
8.

42
38

.3
3

10
.5

7
36

.1
8

10
.7

6

 
A

ft
er

 G
SH

35
.8

0
8.

39
38

.5
7

10
.7

7
36

.5
7

10
.8

1

 
E

nd
 o

f 
tx

34
.6

8
8.

03
38

.3
0

10
.1

2
36

.3
2

10
.7

0
D

if
fe

re
nt

 tx
0.

33
−

0.
37

 to
 1

.0
3

−
0.

34
−

1.
44

 to
 0

.7
7

−
0.

06
−

1.
24

 to
 1

.1
2

 
6-

m
o.

 f
ol

lo
w

-u
p

34
.4

9
8.

16
37

.8
1

9.
83

34
.9

5
10

.5
0

 
12

-m
o.

 f
ol

lo
w

-u
p

34
.8

3
9.

13
37

.1
4

10
.9

7
33

.9
2

7.
96

Fo
llo

w
-u

p
0.

29
−

1.
43

 to
 2

.0
2

−
0.

15
−

0.
28

 to
 −

0.
03

−
0.

24
−

2.
21

 to
 1

.7
3

B
od

y 
m

as
s 

in
de

x 
fo

r 
B

N
b

 
B

as
el

in
e

30
.6

6
7.

95
24

.6
0

6.
92

23
.5

0
4.

37

 
A

ft
er

 G
SH

31
.1

8
8.

33
24

.8
9

7.
66

24
.1

0
5.

58

 
E

nd
 o

f 
tx

31
.9

8
9.

90
25

.7
4

8.
43

24
.3

4
5.

79
D

if
fe

re
nt

 tx
−

0.
32

−
4.

70
 to

 4
.0

6
−

0.
38

−
1.

40
 to

 0
.6

5
−

0.
48

−
1.

60
 to

 0
.6

5

 
6-

m
o.

 f
ol

lo
w

-u
p

34
.5

1
9.

58
25

.4
1

7.
96

25
.4

8
7.

70

 
12

-m
o.

 f
ol

lo
w

-u
p

34
.7

6
12

.9
1

25
.0

3
5.

12
26

.0
6

7.
09

Fo
llo

w
-u

p
−

0.
36

−
9.

96
 to

 9
.2

4
0.

12
−

2.
42

 to
 2

.6
5

−
0.

27
−

3.
15

 to
 2

.6
1

G
lo

ba
l a

ss
es

sm
en

t o
f 

fu
nc

tio
ni

ng
b,

d

 
B

as
el

in
e

61
.4

5
10

.6
0

56
.6

4
11

.9
2

57
.3

9
11

.0
4

 
A

ft
er

 G
SH

65
.1

9
9.

56
56

.0
0

9.
46

58
.5

5
11

.3
4

 
E

nd
 o

f 
tx

69
.6

9
11

.4
3

60
.5

3
8.

68
64

.9
4

11
.0

5
D

if
fe

re
nt

 tx
−

0.
66

−
2.

66
 to

 1
.3

4
−

0.
44

−
2.

09
 to

 1
.2

1
−

0.
93

−
3.

90
 to

 2
.0

3

 
6-

m
o.

 f
ol

lo
w

-u
p

72
.4

7
9.

10
62

.1
6

8.
33

65
.8

5
12

.4
6

Fo
llo

w
-u

p
−

0.
88

−
5.

07
 to

 3
.3

1
−

0.
54

−
4.

37
 to

 3
.2

9
−

0.
89

−
4.

91
 to

 3
.1

4

(b
) 

C
ou

nt
 s

ec
on

da
ry

 o
ut

co
m

e 
m

ea
su

re
s 

(n
eg

at
iv

e 
bi

no
m

ia
l)

Psychol Med. Author manuscript; available in PMC 2020 August 11.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chen et al. Page 20

V
om

iti
ng

 e
pi

so
de

 f
re

qu
en

cy
b,

e

 
B

as
el

in
e

1.
40

4.
92

17
.3

9
35

.4
4

17
.5

8
41

.2
1

 
A

ft
er

 G
SH

0.
07

0.
34

8.
44

18
.9

8
9.

87
21

.5
9

 
E

nd
 o

f 
tx

0.
03

0.
16

2.
44

9.
73

7.
90

25
.8

4
D

if
fe

re
nt

 tx
0.

30
−

0.
50

 to
 1

.1
0

0.
50

−
3.

48
 to

 4
.4

7
0.

23
−

15
.3

2 
to

 1
5.

77

 
6-

m
o.

 f
ol

lo
w

-u
p

0.
08

0.
37

3.
19

8.
65

10
.8

1
30

.1
9

 
12

-m
o.

 f
ol

lo
w

-u
p

2.
32

3.
57

6.
46

15
.4

8
4.

36
8.

82
Fo

llo
w

-u
p

−
0.

17
−

2.
13

 to
 1

.8
0

0.
34

−
7.

09
 to

 7
.7

7
0.

27
−

18
.7

9 
to

 1
9.

32

N
um

be
r 

of
 c

o-
oc

cu
rr

in
g 

A
xi

s 
I 

di
so

rd
er

sb

 
B

as
el

in
e

1.
12

1.
47

0.
94

1.
31

0.
94

0.
93

 
A

ft
er

 G
SH

0.
31

0.
64

0.
67

0.
99

0.
68

0.
91

 
E

nd
 o

f 
tx

0.
28

0.
72

0.
25

0.
51

0.
16

0.
37

D
if

fe
re

nt
 tx

0.
65

0.
45

 to
 0

.8
6

0.
58

0.
35

 to
 0

.8
1

0.
84

0.
50

 to
 1

.1
8

 
6-

m
o.

 f
ol

lo
w

-u
p

0.
14

0.
42

0.
44

0.
88

0.
44

0.
89

Fo
llo

w
-u

p
0.

68
0.

18
 to

 1
.1

8
0.

40
−

0.
11

 to
 0

.9
1

0.
42

0.
03

 to
 0

.8
1

cG
SH

 (
n 

= 
42

)
D

B
T

 (
n 

= 
36

)
C

B
T

+ 
(n

 =
 3

1)
cG

SH
D

B
T

C
B

T
+

n
%

n
%

n
%

d
95

%
 C

I
d

95
%

 C
I

d
95

%
 C

I

(c
) 

B
in

om
ia

l s
ec

on
da

ry
 o

ut
co

m
e 

m
ea

su
re

s

O
bj

ec
tiv

e 
bi

ng
e-

da
y 

ab
st

in
en

ce
b

 
B

as
el

in
e

0
0

0
0

0
0

 
A

ft
er

 G
SH

17
41

1
3

1
3

 
E

nd
 o

f 
tx

22
56

15
47

14
45

D
if

fe
re

nt
 tx

1.
12

1.
04

 to
 1

.2
0

0.
92

0.
84

 to
 1

.0
1

0.
89

0.
71

 to
 1

.0
8

 
6-

m
o.

 f
ol

lo
w

-u
p

18
50

10
31

12
44

 
12

-m
o.

 f
ol

lo
w

-u
p

8
24

8
29

4
18

Fo
llo

w
-u

p
0.

55
0.

40
 to

 0
.7

0
0.

62
0.

44
 to

 0
.8

0
0.

46
0.

29
 to

 0
.6

4

O
bj

ec
tiv

e 
bi

ng
e 

ep
is

od
e 

ab
st

in
en

ce
b,

f

 
B

as
el

in
e

0
0

0
0

0
0

 
A

ft
er

 G
SH

17
41

1
3

1
3

 
E

nd
 o

f 
tx

22
56

15
47

14
45

 
6-

m
o.

 f
ol

lo
w

-u
p

18
50

10
31

12
44

 
12

-m
o.

 f
ol

lo
w

-u
p

8
24

8
29

4
18

V
om

iti
ng

 e
pi

so
de

 a
bs

tin
en

ce
b,

f

 
B

as
el

in
e

37
g

88
22

g
61

19
g

61

 
A

ft
er

 G
SH

40
95

22
61

20
65

 
E

nd
 o

f 
tx

38
97

28
88

23
74

Psychol Med. Author manuscript; available in PMC 2020 August 11.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Chen et al. Page 21

 
6-

m
o.

 f
ol

lo
w

-u
p

36
95

25
76

21
72

 
12

-m
o.

 f
ol

lo
w

-u
p

23
68

17
61

13
59

G
SH

, G
ui

de
d 

se
lf

-h
el

p;
 c

G
SH

, c
on

tin
ue

d 
gu

id
ed

 s
el

f-
he

lp
; D

B
T,

 d
ia

le
ct

ic
al

 b
eh

av
io

r 
th

er
ap

y;
 C

B
T

+
, g

ro
up

 a
nd

 in
di

vi
du

al
 c

og
ni

tiv
e 

be
ha

vi
or

 th
er

ap
y;

 B
E

D
, b

in
ge

-e
at

in
g 

di
so

rd
er

; B
N

, b
ul

im
ia

 n
er

vo
sa

; C
I,

 
co

nf
id

en
ce

 in
te

rv
al

; m
o.

, m
on

th
; t

x,
 tr

ea
tm

en
t.

a d 
=

 C
oh

en
’s

 d
. T

he
se

 e
ff

ec
t s

iz
es

 a
re

 u
se

d 
fo

r 
w

ith
in

 tr
ea

tm
en

t g
ro

up
 c

om
pa

ri
so

ns
. F

or
 th

e 
di

ff
er

en
tia

l t
re

at
m

en
t (

D
if

fe
re

nt
 tx

) 
hy

po
th

es
is

 th
e 

ef
fe

ct
 s

iz
e 

w
as

 c
al

cu
la

te
d 

fr
om

 b
as

el
in

e 
to

 e
nd

 o
f 

tr
ea

tm
en

t. 
Fo

r 
th

e 
fo

llo
w

-u
p 

hy
po

th
es

is
, t

he
 e

ff
ec

t s
iz

e 
is

 c
al

cu
la

te
d 

fr
om

 e
nd

 o
f 

tr
ea

tm
en

t t
o 

12
-m

on
th

s 
fo

llo
w

-u
p.

 A
 r

ou
gh

 r
ub

ri
c 

fo
r 

ef
fe

ct
 s

iz
es

 a
re

 th
at

 s
m

al
l e

ff
ec

ts
 a

re
 a

ro
un

d 
d 

=
 0

.2
, m

ed
iu

m
 d

 =
 0

.5
 a

nd
 la

rg
e 

d 
=

 0
.8

 (
C

oh
en

, 1
98

8)
.

b A
ss

es
se

d 
ov

er
 th

e 
la

st
 m

on
th

.

c Fo
r 

to
ta

l E
at

in
g 

D
is

or
de

rs
 E

xa
m

in
at

io
n 

(E
D

E
) 

sc
or

es
 to

 b
e 

w
ith

in
 th

e 
no

n-
cl

in
ic

al
 r

an
ge

 m
ea

n 
<

 2
.4

5.
 M

ea
n 

=
 2

.4
5 

is
 th

e 
2 

S.
D

. c
ut

-o
ff

 f
or

 a
 h

ea
lth

y 
sa

m
pl

e 
of

 N
 =

 3
37

 f
ro

m
 F

ai
rb

ur
n 

&
 W

ils
on

 (
19

93
).

d G
lo

ba
l a

ss
es

sm
en

t o
f 

fu
nc

tio
ni

ng
 s

co
re

s 
of

 5
1–

60
 r

ef
er

 to
 m

od
er

at
e 

im
pa

ir
m

en
t; 

61
–7

0,
 m

ild
 im

pa
ir

m
en

t; 
an

d 
71

–8
0,

 s
lig

ht
 im

pa
ir

m
en

t.

e Fo
r 

m
ea

n 
vo

m
iti

ng
 f

re
qu

en
cy

 to
 b

e 
w

ith
in

 th
e 

no
n-

cl
in

ic
al

 r
an

ge
 f

or
 B

N
 (

D
SM

-I
V

-T
R

) 
(A

PA
, 2

00
0)

 m
 <

 8
 v

om
iti

ng
 e

pi
so

de
s/

m
on

th
.

f O
bj

ec
tiv

e 
bi

ng
e 

ep
is

od
e 

ab
st

in
en

ce
 a

nd
 v

om
iti

ng
 e

pi
so

de
 a

bs
tin

en
ce

 w
er

e 
no

t a
na

ly
ze

d 
be

ca
us

e 
th

ey
 w

er
e 

re
sp

ec
tiv

el
y 

hi
gh

ly
 c

or
re

la
te

d 
w

ith
 o

bj
ec

tiv
e 

bi
ng

e 
da

y 
ab

st
in

en
ce

 a
nd

 v
om

iti
ng

 f
re

qu
en

cy
.

g O
ne

 p
ar

tic
ip

an
t i

n 
cG

SH
 w

ho
 m

et
 B

N
 c

ri
te

ri
a 

ov
er

-e
xe

rc
is

ed
 (

28
 d

ay
s/

la
st

 m
on

th
);

 a
nd

 o
ne

 p
ar

tic
ip

an
t i

n 
D

B
T

 p
re

do
m

in
an

tly
 o

ve
r-

ex
er

ci
se

d 
(2

8 
da

ys
/la

st
 m

on
th

).

Psychol Med. Author manuscript; available in PMC 2020 August 11.


	Abstract
	Introduction
	Method
	Procedure
	Therapist qualifications/training
	Assessments
	Statistical analysis

	Ethical standards
	Results
	Differential treatment hypothesis
	Primary outcome
	Secondary outcomes

	Follow-up hypothesis
	Primary outcome
	Secondary outcomes


	Discussion
	References
	Fig. 1.
	Fig. 2.
	Table 1.
	Table 2.
	Table 3.

