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This waitlist-controlled study evaluated the efficacy of a short version of a group CBT for BED followed by
booster sessions after the active treatment phase. Thirty-six females with BED were randomly assigned
to CBT (eight weekly sessions during active treatment plus five booster sessions during follow-up) or
a waitlist condition. At the end of the active treatment, binge eating was significantly reduced relative to
waitlist. Furthermore, at 12-month follow-up short-term CBT produced significant improvements in
binge eating symptoms relative to baseline. Findings suggest that the short-term CBT followed by booster
sessions may provide a valuable treatment option for patients with BED.

� 2009 Elsevier Ltd. All rights reserved.
Introduction

Cognitive-behavioral therapy (CBT) is the best-established
psychological treatment for BED (National Institute for Clinical
Excellence [NICE], 2004; Wilson, Grilo, & Vitousek, 2007). Treat-
ment efficacy studies have reported similar effects on binge eating
for different lengths and structure of treatments. Standard CBT
treatments for BED typically range from 12 to 20 sessions (e.g.,
Grilo, Masheb, & Wilson, 2005; Munsch et al., 2007; Nauta,
Hospers, & Jansen, 2001; Wilfley et al., 2002). Short-term treat-
ments for BED generally consist of guided self-help approaches
lasting 10–12 weeks with six to eight brief individual meetings
(Carter & Fairburn, 1998; Grilo & Masheb, 2005; Loeb, Wilson,
Gilbert, & Labouvie, 2000), or lasting 8 weeks, but including twice
weekly held sessions (Peterson et al., 2001, 1998). Shorter treat-
ments are likely to be more cost-effective than longer interven-
tions, assuming they produce comparable outcomes both in the
short- and long-term (Wilfley, 2002).

This waitlist-controlled study is the first to evaluate the efficacy
of a non-self-help group CBT for BED in a short-term format fol-
lowed by booster sessions. Our expectation of the efficacy of
a short-term treatment is based on studies reporting a rapid
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response to treatment in patients with BED (Grilo, Masheb, &
Wilson, 2006; Masheb & Grilo, 2007) and to the results of
a previous treatment study of our group (Munsch et al., 2007)
showing a fast and significant reduction of binge eating within the
first 8 weeks of CBT. The abbreviated treatment in the present study
consisted of eight weekly sessions during the active treatment
phase, followed by five booster sessions spread out over the period
of 12 months. To our knowledge, the use of booster sessions is
a novelty in the treatment literature for BED, as no such structure of
treatment delivery has been documented in previous studies.
Booster sessions aimed at consolidating behavior changes by the
rehearsal and reinforcement of the strategies developed during the
active treatment phase, while not introducing any new material.
We analyzed treatment outcomes between baseline and end of
treatment relative to waitlist and in addition the entire temporal
course of treatment between baseline and 12-months follow-up.
We hypothesized the shortened version of CBT to be efficacious for
treating binge eating and thus expected participants in the treat-
ment condition to show significant improvements relative to
waitlist. We further assumed that these effects would be
maintained at the 12-month follow-up relative to baseline.

Methods

Participants

The study was conducted at the University of Basel,
Switzerland, between December 2004 and June 2007. Participants
were recruited through newspaper advertisements and flyers for
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a treatment study on binge eating and obesity. Study inclusion
criteria required that participants be between 18 and 70 years old
and meet full diagnostic criteria for BED according to DSM-IV-TR
(American Psychiatric Association, 2000). Participants were
excluded if they met DSM-IV-TR criteria for severe mental
disorders warranting immediate treatment, such as major
depression with acute suicidal risk, psychosis, bipolar disorder, or
current substance use disorder. Further exclusion criteria were
pregnancy, participation in a diet program or another psycho-
therapy, treatment with weight loss medication (current or
during the past 3 months), or previous surgical treatment of
obesity. Since only a small number of men (n ¼ 5) contacted our
department for the study, we did not include male participants in
our study. Studies show that men are less likely to report distress
over binge eating and may therefore be less likely to seek
treatment for their eating disorder (Lewinsohn, Seeley, Moerk, &
Striegel-Moore, 2002). One hundred and thirty-two subjects
contacted the department and underwent a telephone screening,
and 36 participants were available for randomization (Fig. 1,
Table 1). A power analysis yielded that a minimum of 21 or 51
participants per group was required when assuming a large
Lost to follow-up (n=1)
- Dissatisfied with treatment (n=1)

Lost to follow-up (n=3)
- Lack of time (n=2)
- Dissatisfied with treatment (n=1)
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Fig. 1. Flow chart o
(Cohen’s d ¼ 0.8) or medium (d ¼ 0.5) treatment effect size,
respectively (based on a one-sided t-test for independent samples
with alpha ¼ .05, beta ¼ 0.2). For practicality reasons we had to
finish the recruitment procedure when 36 participants (18 per
group) were available for randomization, therefore limiting our
ability to detect large to medium treatment effect sizes.

Study design

The study was approved by the local ethics committee for
medical research. All participants were offered free treatment
for their participation in the study. Prior to initial assessment,
all participants provided written informed consent. Participants
meeting DSM-IV-TR criteria for BED were randomly assigned to
either the immediate treatment or the waitlist condition using
a permuted block design. Participants in the waitlist condition
entered the treatment condition after completion of the
8-week waiting period. A waitlist control group was chosen
because both between- and within-subject comparisons allow
testing for treatment efficacy (Lambert, Shapiro, & Bergin,
1986).
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- Not meeting inclusion criteria (n=49) 
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ia 
32)

w-up 

ssment

on (n=36)

Allocated to waitlist
(n=18)

atment
d treatment

w-up

ow-up 

f participants.



Table 1
Sample characteristics.

Total sample
(n ¼ 36)

Immediate
treatment
(n ¼ 18)

Waitlist
(n ¼ 18)

Mean age in years (SD) 44.3 (10.3) 47.1 (8.5) 41.2 (11.1)
Mean BMI (SD) 33.4 (7.6) 32.4 (5.6) 34.3 (9.1)
No. (%) of participants with
Current comorbidity axis Ia 12 (33.3) 8 (44.4) 4 (22.2)
Depression 4 (11.1) 2 (11.1) 2 (11.1)
Anxiety disorders 8 (22.2) 6 (33.3) 2 (11.1)
Lifetime

comorbidity axis Ia
11 (30.5) 5 (27.8) 6 (33.3)

Depression 7 (19.4) 3 (16.7) 4 (22.2)
Anxiety disorders 4 (11.1) 2 (11.1) 2 (11.1)
Comorbidity axis II b 2 (5.6) 0 (0) 2 (11.1)

Notes: BMI: body mass index; current and lifetime diagnoses were assessed
according to DSM-IV-TR, using structured clinical interviews.

a Mini-DIPS (Margraf, Schneider, & Ehlers, 1994).
b SKID-II (Wittchen, Zaudig, & Fydrich, 1997).
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Treatment protocol

The manual was a shortened version of the 16-session group
CBT that has demonstrated efficacy for BED (Munsch et al., 2007).
The shortened protocol consisted of 8 weekly 90-min sessions,
followed by five 90-min booster sessions until 12-month follow-
up: these sessions took place one and two months after the end of
active treatment and at 3-, 6- and 12-month follow-up. Treatment
contents mainly focused on the identification of binge eating cues
and the development of individual strategies to cope with binge
eating. In contrast to the longer CBT protocol, sessions focusing on
balanced nutrition and the modification of body concept were not
included in the shorter protocol. Each treatment or waitlist group
started when five to eight participants had been recruited. Each of
the seven groups was led by a therapist with completed post-
graduate training in CBT and a master student as a co-therapist.
There were six therapists and co-therapists in total. Therapists and
co-therapists were trained and supervised weekly by the first and
second authors (B.S. and S.M.). For practicability reasons allocation
of patients to therapists was unbalanced.

Assessments

Diagnostic interviews were conducted at baseline to ensure the
accurate diagnosis of BED according to DSM-IV-TR. Self-report
measures and weight were administered at several measurement
points: baseline, end of active treatment, and 3-, 6-, and 12-months
follow-up. The number of self-reported weekly binges was
additionally measured upon each treatment session.

Diagnostic interviews
Screenings for current and lifetime mental disorders according

to DSM-IV-TR in the German language included structured diag-
nostic interviews for mental disorders on axis I (Diagnostisches
Kurzinterview bei psychischen Störungen, Mini-DIPS; Margraf,
Ehlers, & Schneider, 1994) and axis II (Strukturiertes Klinisches
Interview für DSM-IV, Achse II, Persönlichkeitsstörungen;
Wittchen, Zaudig, & Fydrich, 1997).

Eating disorder psychopathology
BED diagnosis assessed at baseline relied on DSM-IV-TR

research criteria for BED and on the Eating Disorder Examination
Interview (EDE, German version by Hilbert & Tuschen-Caffier,
2006a). The Eating Disorder Examination Questionnaire (EDE-Q,
German version by Hilbert & Tuschen-Caffier, 2006b), which is the
self-report version of the EDE, was administered repeatedly to
assess the number of objective binge episodes (OBEs; i.e., binge
eating defined as the consumption of unusually large amounts of
food with a subjective sense of loss of control), subjective binge
episodes (SBEs; i.e., the consumption of quantities of food that do
not reach the threshold for unusually large, but with the same
subjective experience of loss of control as OBEs), and abstainer rates
(proportion of patients not experiencing any OBEs during the last
28 days). In addition, the EDE-Q includes four subscales: dietary
restraint, eating concern, weight concern, and shape concern. Items
are rated on a 7-point Likert type scale (0–6), with higher scores
indicating greater severity or frequency of eating disorder
psychopathology. A number of studies have demonstrated similar
findings of the EDE-Q and the EDE in describing eating disorder
symptoms and changes in these symptoms over time (Mond, Hay,
Rodgers, Owen, & Beumont, 2004; Sysko, Walsh, & Fairburn, 2005).
The EDE-Q has received empirical support for its use with patients
with BED (Grilo, Masheb, & Wilson, 2001a, 2001b). Good test–retest
reliability has been reported (Hilbert, Tuschen-Caffier, Karwautz,
Niederhofer, & Munsch, 2007; Reas, Grilo, & Masheb, 2006).

The number of self-reported weekly binges was assessed by
using a record sheet for the number of ‘‘episodes of overeating
during which you felt out of control’’ during the past week.

Body mass index
Weight and height were measured on an electronic balance

scale (Seca, Vogel & Halke, Germany) and by a stadiometer. Body
mass index (BMI) was calculated as weight in kilograms divided by
the square of height in meters (kg/m2).

Depression and anxiety
Participants completed the German version of the Beck

Depression Inventory (BDI, Hautzinger, Bailer, Worall, & Keller,
1995) and the Beck Anxiety Inventory (BAI, Margraf & Ehlers, 2007),
two widely used and psychometrically validated self-report
measures for symptoms of anxiety and depression.

Life satisfaction
The Questionnaire on Life Satisfaction (Heinrich & Herschbach,

1998) includes measures of overall satisfaction with life, as well as
satisfaction with different areas of life.

Self-efficacy
The General Self-Efficacy Scale (Allgemeine Selbstwirksam-

keitsskala, SWE; Jerusalem & Schwarzer, 1999), a unidimensional
self-report measure with 10 items, was administered to assess
estimates of self-efficacy in critical situations and to predict
subsequent coping behavior.

Treatment integrity
Treatment integrity was examined by coding randomly selected

videotaped sessions. The videotapes were coded by two indepen-
dent raters who were trained in the specific topics of the treatment
manual, but who were blind regarding the group assignment and
session they were coding. Neither rater was involved in the treat-
ment trial as a therapist or co-therapist. Therapists’ adherence to
the protocol was assessed by a 37-item checklist of techniques
prescribed in the treatment manual (unpublished, available from
the authors). Therapeutic competence was evaluated by assessing
therapeutic skills on a 6-point scale ranging from 1 (‘‘poor or barely
adequate’’) to 6 (‘‘excellent’’) (unpublished, available from the
authors). The questionnaires were developed following the
recommendations of Vallis, Shaw, and Dobson (1986) and Waltz,
Addis, Koerner, and Jacobson (1993). Interrater reliabilities were
calculated using kappa coefficients.
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Suitability of treatment
Suitability of treatment was assessed after each treatment

session with the session protocol of Grawe, Siegfried, Bernauer, and
Donati (1987). Participants rated item 19 (‘‘I think another thera-
peutic procedure would be more suitable for me’’) on a 7-point
Likert scale ranging from �3 (not at all) to þ3 (yes, exactly).

Statistical analyses

The primary outcome measures included abstinence rates from
binge eating (i.e., zero OBEs in the past 28 days) according to the
EDE-Q, number of OBEs according to the EDE-Q, and BMI. The
secondary outcome measures included number of SBEs according
to the EDE-Q, number of self-reported weekly binges, eating
disorder pathology assessed by the EDE-Q (four subscales), BDI, BAI,
self-efficacy, and life satisfaction. For each outcome measure we set
up two different models.

In the first model we tested the efficacy of the short version CBT
at the end of the active treatment relative to the waitlist condition.
This model contained time (baseline and end of active treatment)
and treatment (treatment vs. waitlist condition) as planned factors.
We were particularly interested in the interaction between time
and treatment as this term tests for a differential effect between the
CBT and the waitlist condition.

As participants in the waitlist group entered treatment after
the eight-week waiting period, a second model analyzed
temporal changes in the outcome measures during the course of
treatment (from baseline until 12-month follow-up) combined
for both samples, immediate treatment and former waitlist
group. The second model allowed us to test for the effect of
temporal changes over the course of the entire study period and
only contained the factor time, consisting of a linear, a quadratic,
and a cubic component, the latter two components allowing for
trajectories deviating from linearity. Combining both samples and
thus ignoring treatments was possible as prior analyses had
shown that, as expected, there were no significant differences in
these trajectories between the two treatments for any of the
analyzed outcome measures.

To analyze continuously distributed outcome measures, we
used linear mixed models (Fitzmaurice, Laird, & Ware, 2004)
which were shown to lead to more efficient and less biased
results compared with complete case analyses or analyses in
which missing values have been imputed prior to the analysis
using the last observation carried forward method (see also
Munsch et al., 2007). Further, in linear mixed models partici-
pants with missing data are not omitted from the analyses and
missing data are estimated. To analyze dichotomous outcome
measures we used generalized linear mixed models (GLMM;
Agresti, 2002). In spite of their conceptual and analytic
complexity we favored GLMMs over other models such as
marginal models for two reasons. First, we aimed at making
inferences on the individual rather than the population level. As
Fitzmaurice et al. (2004) state, when evaluating a new treatment
clinicians are in general interested in the subject-specific effect
of this treatment, thus favouring GLMMs. Insurance assessors,
however, would in this context favour marginal models as they
are more interested in the effect the treatment has on the
population level. Second, in longitudinal therapy studies such as
this one, dropouts are frequently observed. GLMMs are less
restrictive with respect to missing values patterns as they
require the missing at random (MAR) condition, whereas the
marginal models require the more stringent missing completely
at random (MCAR) condition (see Little & Rubin, 2002) when
using the standard generalized estimation equations as estima-
tion method.
Results

Dropouts

Dropouts were defined as participants withdrawing from
treatment. Five participants (13.2%) dropped out during treatment:
one (2.6%) during the active treatment phase and four (10.5%)
during follow-up (Fig. 1).

Compliance and suitability

Participants attended on average 6.2 (�1.7) (mean � SD) or
77.5% of the eight sessions during the active treatment phase.
During follow-up, participants attended on average 2.6 (�1.5) or
52.0% of the five booster sessions they were required to attend.

Suitability ratings after the first treatment session indicated that
the treatment rationale made sense to participants (1.05 � 1.17).
Ratings remained stable until the end of follow-up, as shown by
non-significant linear and quadratic trends over the entire study
period (linear component: �0.016, SE ¼ 0.016, p ¼ .33; quadratic
component:�5.0� 10�4, SE¼ 2.9� 10�4, p¼ .086, results based on
linear mixed model).

Adherence to the treatment protocol and ratings of therapeutic
competence

Adherence to the treatment protocol, defined as the overall
percentage of interventions prescribed by the treatment protocol
that had been implemented by the therapists, indicated that ther-
apists adhered to the protocol in 79% of all cases (ranging from 65%
to 90%). Overall ratings of therapeutic competence (for all sessions
and for all groups) were good (M ¼ 3.80, SD ¼ 0.71). Interrater
reliability was satisfactory (Cohen’s k ¼ 0.42) for items assessing
adherence to the protocol, and good (Cohen’s k ¼ 0.59) for items
assessing therapeutic competence. There were no significant
differences between therapists in adherence or therapeutic
outcome (p’s > 0.05).

Treatment efficacy

Primary outcomes (Table 2)
Abstainer rates increased from 0 to 39% in the treatment

condition and remained at 0% between baseline and end of wait
period for participants in the waitlist condition. The number of
OBEs strongly decreased between baseline and end of active
treatment in the treatment condition, whereas only small changes
were observed in the waitlist condition. Changes for BMI between
the two conditions were comparable.

Secondary outcomes (Table 2)
Differential treatment effects were found for the number of self-

reported weekly binges and EDE-Q eating concern: changes in
these two variables were greater in the treatment compared to the
waitlist condition. For all other secondary outcomes, effects were
comparable.

Temporal course of treatment

Primary outcomes (Table 3)
Regarding the temporal course across the entire study period we

found that the values of all three primary variables strongly
improved beyond the end of active treatment up to 3-month follow-
up and then either somewhat deteriorated while still being
improved relative to the end of treatment (abstainer rates) or
remained about constant until 12-month follow-up (OBEs and BMI).



Table 2
Primary and secondary outcomes at baseline (for all participants) and mean differences from baseline to the end of treatment/end of waitlist.

Variablea Baselineb

mean (M)
Mean difference between post-treatment
and baselinec

t-value (df)d pd Effect
size(Cohen’s d)

Immediate treatment
n ¼ 18

Waitlist
n ¼ 18

Primary outcomes
Abstainer rates (%) 0% 39% 0% – 0.008e –f

Objective binge episodes 7.89 �5.47 �0.43 �2.80 (33.0) 0.009 0.95
BMI 32.97 0.01 0.42 �1.61 (29.0) 0.117 0.08
Secondary outcomes
Subjective binge episodes 1.88 �0.65 �0.17 �0.57 (33.2) 0.570 0.01
Number of weekly binges 3.53 �1.58 0.35 �3.91 (34.1) 0.0004 1.15
EDE-Q
Weight concern 3.51 �0.66 �0.11 �1.46 (33.0) 0.153 0.46
Shape concern 3.91 �0.51 0.07 �1.42 (33.0) 0.164 0.40
Eating concern 2.17 �0.71 0.21 �2.79 (33.0) 0.009 0.77
Restraint eating 1.92 0.17 �0.41 1.64 (33.0) 0.110 0.54
BDI 9.12 �1.86 0.96 �1.91 (33.1) 0.064 0.39
BAI 6.91 �1.98 �0.28 �1.01 (33.0) 0.318 0.25
SWE (self-efficacy) 27.33 0.12 0.96 �0.86 (33.2) 0.395 0.21
FLZ (life satisfaction) 3.08 0.95 �0.01 1.06 (33.0) 0.297 0.26

Notes: Values denote estimates from a linear mixed model. Post-treatment denotes end of treatment/end of waitlist, respectively. BAI, Beck Anxiety Inventory; BDI, Beck
Depression Inventory; BMI, body mass index; EDE-Q, Eating Disorder Examination Questionnaire; FLZ, Questionnaire on Life Satisfaction; SWE, General Self-Efficacy Scale.

a Values back-transformed from logarithmic values, except abstainer rates.
b The model assumes equal baseline values for both treatment groups, which is a reasonable assumption for a randomized controlled study (see Fitzmaurice, Laird, & Ware,

2004).
c Mean differences are calculated by subtracting the mean value at baseline from the mean value at post-treatment (Mpost�Mbaseline).
d t-and p-values refer to the interaction effect treatment � time, i.e. whether mean differences for the two treatments differ from each other.
e Based on Fisher’s exact test at post-treatment only.
f Effect size (odd’s ratio) could not be estimated as the probability in the waitlist was 0.

Table 3
Temporal course of treatment from the beginning of treatment to the end of 12-month follow-up (FU). Estimated means (M) and lower and upper 95% confidence limits (CI) are
displayed.

Baseline M
(95% CI) N ¼ 36

End of treatment M
(95% CI) N ¼ 35

3-month FU M
(95% CI) N ¼ 32

6-months FU M
(95% CI) N ¼ 32

12-month FU M
(95% CI) N ¼ 31

Trend parameter
(SE) (�10�3)

Primary outcomes
Abstainer rates (%) 0% (0.1–2.7) 11.4% (4.6–25.9) 40.9% (21.1–64.1) 22.5% (9.3–45.2) 24.7% (9.9–49.4) 583 (185) ***(a)

20.3 (7.22) **(b)

-0.197 (0.076) **(c)

Objective binge episodes 6.93 (4.95–9.56) 2.62 (1.78–3.70) 1.22 (0.69–1.92) 1.37 (0.69–2.33) 1.43 (0.58–2.73) �127 (24.3) ***(a)

3.93 (1.15) **(b)

�0.0359 (0.0132) **(c)

BMI 32.73 (30.68–34.93) 32.48 (30.44–34.67) 32.18 (30.12–34.29) 32.01 (29.95–34.21) 32.00 (29.86–34.30) �1.05 (0.332) **(a)

0.013 (0.00508) *(b)

Secondary outcomes
Subjective binge episodes 1.80 (0.99–2.95) 1.32 (0.73–2.12) 0.86 (0.38–1.52) 0.66 (0.21–1.28) 0.75 (0.21–1.54) �11.6 (3.88) **(a)

0.0302 (0.167) (b)

Number of weekly binges 2.37 (1.70–3.16) 0.81 (0.58–1.32) 0.48 (0.21–0.80) 0.88 (0.50–1.35) 0.33 (0.07–0.77) �107 (16.8) ***(a)

0.22 (0.80) ***(b)

�0.0455 (0.00931) ***(c)

EDE-Q
Weight concern 3.41 (3.06–3.78) 3.06 (2.83–3.40) 2.83 (2.47–3.12) 2.62 (2.27–2.99) 2.60 (2.21–3.18) �9.70 (2.91) **(a)

0.112 (0.0416) *(b)

Shape concern 3.87 (3.45–4.33) 3.58 (3.19–4.00) 3.23 (2.79–3.71) 3.01 (2.54–3.54) 2.85 (2.30–3.49) �8.31 (2.64) **(a)

0.0733 (0.0416) (b)

Eating concern 2.19 (1.81–2.62) 1.69 (1.40–2.02) 1.24 (0.96–1.57) 1.03 (0.73–1.38) 1.04 (0.64–1.54) �20.5 (3.98) ***(a)

0.225 (0.0632) **(b)

Restraint eating 1.86 (1.54–2.21) 1.83 (1.57–2.12) 1.79 (1.79–1.48) 1.77 (1.40–2.18) 1.74 (1.28–2.29) �1.37 (4.64) (a)

0.0105 (0.0750) (b)

BDI 8.74 (6.13–12.32) 7.09 (5.06–9.74) 5.67 (4.03–7.90) 5.31 (3.71–7.45) 7.21 (4.96–10.30) �26.4 (7.30) ***(a)

0.402 (0.119) **(b)

BAI 5.92 (4.04–8.51) 5.52 (3.85–7.75) 4.91 (3.35–7.02) 4.38 (2.87–6.49) 3.44 (2.01–5.54) �7.64 (8.13) (a)

0.00276 (0.132) (b)

SWE (self-efficacy) 27.95 (26.49–28.36) 28.36 (27.04–29.74) 28.93 (27.62–30.30) 29.36 (27.94–30.85) 29.94 (27.86–32.18) 1.91 (1.19) (a)

0.0127 (0.0177) (b)

FLZ (life satisfaction) 3.46 (2.35–4.81) 4.00 (2.94–5.26) 4.80 (3.54–6.30) 5.16 (3.76–6.85) 4.47 (2.94–6.39) 13.6 (4.85) ** (a)

�0.184 (0.0779) *(b)

Notes: Means (M) denote estimates from a linear mixed model or generalized linear mixed model. Values were back-transformed if necessary. Trend parameters (�10�3) are
shown for a linear(a), quadratic(b), or cubic(c) polynomial of each outcome variable from baseline to 12-month follow-up. A linear and quadratic polynomial was always fitted,
a cubic only if significant at alpha ¼ .10. Note that if trend parameters for quadratic and/or cubic polynomials differ from 0 the trend parameter of the linear trajectory denotes
the instantaneous rate of change at baseline. Error probability: *p < .05; **p < .01, ***p < .001.
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Secondary outcomes (Table 3)
Values of the following secondary variables strongly decreased

until 6-month follow-up: SBEs, self-reported weekly binges, EDE-Q
weight concern, EDE-Q shape concern, EDE-Q eating concern,
depression, and life satisfaction (Table 3). Thereafter they either
slightly decreased (EDE-Q shape concern), remained about
constant (EDE-Q weight concern, EDE-Q eating concern), slightly
increased (SBEs), or considerably increased (depression) until the
end of follow-up. For life satisfaction we found analogous results
with values increasing until 6-month follow-up followed by slight
decreases until the end of follow-up. The number of self-reported
weekly binges was assessed at 11 different time points, thus
allowing for a more detailed observation of the temporal course of
treatment. This number strongly decreased throughout the study
period, more during the active treatment phase than during follow-
up, with a temporary local maximum at 6-month follow-up (Fig. 2;
see also linear, quadratic and cubic trend components in Table 3).

Discussion

This study examined the efficacy of a short version of CBT con-
sisting of eight weekly sessions during the active treatment phase
followed by booster sessions one, two, three, six and twelve months
after treatment, compared to a waitlist condition. The findings
support the efficacy of the 8-week CBT for core symptoms of BED
(e.g., abstinence rates, number of OBEs, weekly binges), but not for
BMI. Similar to other treatment studies for BED (Grilo & Masheb,
2005; Munsch et al., 2007; Wonderlich, de Zwaan, Mitchell,
Peterson, & Crow, 2003), weight was not significantly improved,
but remained stable over the course of treatment. Weight main-
tenance, however, can be interpreted as a positive outcome, given
the ongoing trajectory of weight gain in untreated individuals with
BED (Fairburn, Cooper, Doll, Norman, & O’Connor, 2000).

At 12-month follow-up, the short version CBT followed by
booster sessions also resulted in marked improvements in core
symptoms of binge eating relative to baseline. The secondary
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Fig. 2. Number of self-reported weekly binges over the course of treatment and
follow-up, combined for treatment and waitlist groups (cubic spline interpolated
curve). Note: Week 0 refers to diary data from 1 to 8 days before treatment onset, week
1 refers to diary data from the subsequent 7 days, etc. Treatment duration was 8 weeks,
plus up to 5 booster sessions during follow-up (FU). N ¼ 36.
treatment outcomes, including SBEs, general eating disorder
psychopathology, depression, and life satisfaction, were also
substantially improved at 12-month follow-up, suggesting that
participants not only reduced binge eating but also experienced
subjective and global improvements in quality of life in the long-
term.

In general, our results are in line with findings from other
studies, thus underlining the efficacy of this short version of CBT
followed by booster sessions for BED and hence may be a valuable
treatment option in a stepped-care approach according to Masheb
and Grilo (2007). The 13% overall dropout rate of our study was
considerably lower (Grilo et al., 2005; Munsch et al., 2007) or
similar compared to previous studies (Grilo & Masheb, 2005;
Wilfley et al., 2002). On the other hand, abstinence rates from binge
eating were lower than in standard CBT treatments (Grilo &
Masheb, 2005; Nauta et al., 2001; Ricca et al., 2001; Wilfley et al.,
2002; de Zwaan et al., 2005), but comparable (Grilo & Masheb,
2005; Grilo et al., 2005; Loeb et al., 2000; Peterson et al., 1998) or
superior (Carter & Fairburn, 1998; Ghaderi & Scott, 2003; Palmer,
Birchall, McGrain, & Sulivan, 2002) to other short-term studies
using a CBT guided self-help approach. However, different assess-
ment methods of binge eating (e.g., self-report vs. interview-based)
(Bartholome, Raymond, Lee, Peterson, & Warren, 2006) and
different statistical approaches (Mohlenberghs & Verbeke, 2004)
rather than true differences in efficacy may at least have partly
accounted for the differences in abstinence rates.

A number of limitations of the present study need to be
addressed. First, our sample size was small and it is possible that we
were unable to detect further meaningful differences between the
treatment and the waitlist condition. According to a prior power
analysis however, our sample was big enough to detect large
treatment effects, and the effect size for the core feature of BED
(OBEs) was large (Cohen’s d¼ 0.8). Second, due to the small success
with recruitment of male participants, they were not included in
this study, thus limiting the generalizability of findings. Third, we
were not able to control for natural remission of BED symptoms at
follow-up, as for ethical reasons the duration of the control
condition was limited to eight weeks. Furthermore, it was not
possible to recruit a third condition, such as a non-specific control
group, to account for non-specific influences such as attention. The
fact that it was not possible to keep assessors blind to randomiza-
tion is another possible limitation. Fourth, although it was
a strength of this study to assess therapists’ adherence and thera-
peutic competence, interrater agreement for these variables was
only satisfactory. Further considerations refer to the amendment of
booster sessions. To draw conclusive evidence about the potential
additional effect of booster sessions following an active treatment,
studies comparing different treatment structures such as frequency
of sessions and length of treatment, with or without booster
sessions, are needed. Non-specific outcomes like dropout and
attendance rates should then be considered.

Taken together, the short version of a CBT followed by booster
sessions demonstrated efficacy for BED in the short- and long-term.
Shorter treatments are less expensive and easier to deliver, thus
more readily available for more patients suffering from BED.
Compared to the original, longer CBT consisting of 16 sessions
(Munsch et al., 2007), treatment outcomes of the shortened version
were somewhat lower, but still comparable. This finding suggests
that the additional eight sessions during the active treatment phase
of the longer CBT, that focused on the establishment of a balanced
nutrition and on the modification of a negative body concept, may
not be the main effective treatment ingredients of CBT for BED.
Alternatively, non-specific treatment mechanisms could account
for this finding, as it is also suggested by the known efficacy of
different treatment approaches for BED (Wilson et al., 2007). Future
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PAPER SECTION
and topic

Item Description Reported
on Page #

Recruitment 14 Dates defining the periods of
recruitment and follow-up.

1–2

Baseline data 15 Baseline demographic and clinical
characteristics of each group.

1–2
Table 1

Numbers analyzed 16 Number of participants (denominator)
in each group included in each analysis
and whether the analysis was by
‘‘intention-to-treat’’. State the results in
absolute numbers when feasible (e.g.,
10/20, not 50%).

Table 2,
Table 3

Outcomes and
estimation

17 For each primary and secondary
outcome, a summary of results for each

Table 2,
Table 3
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studies should focus on the identification of predictors, moderators
and mediators of treatment outcome for BED to clarify the specific
mechanisms underlying treatment efficacy for BED.
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METHODS
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how the success of blinding was
evaluated.

2
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13 Flow of participants through each stage
(a diagram is strongly recommended).
Specifically, for each group report the
numbers of participants randomly
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group, and the estimated effect size and
its precision (e.g., 95% confidence
interval).

Ancillary analyses 18 Address multiplicity by reporting any
other analyses performed, including
subgroup analyses and adjusted
analyses, indicating those pre-specified
and those exploratory.

4

Adverse events 19 All important adverse events or side
effects in each intervention group.

None

DISCUSSION
Interpretation

20 Interpretation of the results, taking into
account study hypotheses, sources of
potential bias or imprecision and the
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