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Abstract: Introduction: A significant percentage of obese patients suffer from binge eating disorder (BED), with negative
consequences on psychological health, quality of life, weight loss treatment and maintenance. Cognitive behavioral therapy (CBT), delivered in traditional or self-help format, is effective in reducing BED symptoms. To improve dissemination, a self-help treatment program composed of eleven CBT based modules was implemented on the Internet and evaluated in a population of adult obese patients with BED.
Method: Forty-two obese BED patients wait-listed for a multi-disciplinary obesity treatment took part in the study.
Twenty-two patients completing the six-month online guided self-help treatment program were compared to a control
group of twenty patients without intervention. Both groups were evaluated before and after six months of Internet selfhelp treatment or waiting list. A follow-up evaluation was carried out six months later.
Results: Participants in the online self-help treatment program showed higher binge eating abstinence rates, lower EDE-Q
shape and weight concerns, and improved TFEQ disinhibition of eating and hunger scores compared to the control group.
They also scored better on psychological health and quality of life measures after intervention, and gains were maintained
at follow-up. No effect was found regarding BMI. The number of modules completed was correlated with a better quality
of life improvement at post evaluation. Participants rated the program as useful and easy to use.
Conclusion: The Internet seems to be a valuable tool for disseminating CBT for BED obese patients. Acceptance of new
technology was good in this population. Further research is needed with a larger sample to corroborate these results.
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INTRODUCTION
Obesity is now recognized as a chronic illness with severe and adverse impact on health and longevity [1]. Obesity
is often associated with psychiatric distress, such as higher
incidence of depression, negative body image, disordered
eating, and impaired quality of life [2]. Its management
should be considered as a long-term process [3].
Binge Eating Disorders (BED) is the most common eating disorder seen in overweight and obesity. BED was included as a provisional diagnosis in DSM-IV [4]. This disorder is characterized by recurrent episodes of binge eating
with loss of control in the absence of compensatory behaviors. BED is closely related to overweight and obesity. The
observed prevalence in obese individuals seeking weight loss
treatment reached 30 % to 50% [5, 6]. Obese people with
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BED differ significantly from obese people without BED
and show more psychological disturbances, such as lower
self-esteem, lower self-efficacy, difficulties in accurately
identifying emotions and other internal states, and higher
levels of impulsivity [7]. They exhibit higher lifetime rates
of affective disorder [8] and a lower quality of life [9, 10].
BED obese individuals undergoing weight loss treatment
lose less weight than obese patients without BED [11].
Taken together, these factors support the systematic screening of BED in people seeking a treatment for obesity [6].
The utility and validity of BED diagnosis is now recognized in the eating disorders area [12, 13]. Current diagnostic
criteria include, notably, the consumption of a “large”
amount of food and a binge eating episodes frequency of at
least two days a week for the last six months. Some ongoing
discussions question the importance of using binge size and
frequency for setting the diagnostic threshold [14, 15]. The
loss of control and the distress it causes seem to be the most
salient aspects of binge eating. A large number of studies
suggested that subthreshold BED patients have comparable
risk of psychiatric distress as women with full syndrome
BED and deserve similar treatment [16, 17].
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A review of several treatment studies suggested that
Cognitive Behavioral Therapy (CBT) for BED was effective
in reducing the number of binge episodes and in improving
related factors such as restraint, disinhibition and hunger
[18]. CBT treatment, delivered as guided or pure self-help
interventions, also proved efficacious in the treatment of
BED [19]. CBT guided self-help treatment showed better
remission rates compared to behavioral weight loss treatment
and control conditions [20].
Self-help methods were developed to provide treatment
on a larger scale. With the increased development of new
technologies, the Internet has become a promising tool to
deliver interventions for promoting healthy lifestyle and behaviors [21]. Self-help techniques were transferred to the
Internet to improve treatment access, especially for overcoming practical constraints such as cost, time and distance. A
review of online approaches indicated a reduction of risk
factors and an improvement of symptoms across a broad
spectrum of mental illness and related conditions: depression, stress, insomnia, headache or eating disorders [22]. In
the field of obesity, online behavioral programs focusing on
weight loss and weight loss maintenance were also introduced. A first randomized controlled trial compared an online 6-month structured behavioral weight loss program with
a weight loss education website [23]. The behavior therapy
group lost more weight than the education group after three
and six months. Efficacy was better with weekly therapist
contact via e-mail [24]. The importance of human counseling
in enhancing outcomes of online treatment programs was
highlighted [25]. Synchronous communication, interactivity
and frequent updates were also noted as factors improving
adherence [26]. The Internet and e-mail appear to be viable
methods for the delivery of structured behavioral weight loss
or weight maintenance programs [27].
However, these weight loss programs have mainly focused on behavior modification but have not addressed characteristic psychological aspects of binge eating. Only a single recent randomized controlled study evaluated an Internet
intervention to reduce binge eating and overweight in adolescents [28]. This 16-week Internet program with cognitivebehavioral principles for BED, weight loss intervention and
hunger and satiety awareness skills, had a significant effect
on binge eating and weight maintenance simultaneously.
For eating disorders, significant research on online delivery of CBT based self-help treatment programs has been
conducted with bulimia nervosa [29-33], showing that binge
eating and related psychopathology can be improved with
the use of Internet programs. BED entails many adverse consequences and the Internet has a real potential for dissemination of information and treatment for BED patients who are
still under-treated [34]. The goal of this study was to evaluate an Internet CBT-based self-help treatment program (hereinafter: Internet program) specifically designed for BED
treatment, used with guidance of a psychologist, in a population of BED obese patients. The Internet program was dedicated to psychological aspects of BED, without directly tackling weight loss. Hypotheses were that eating disorders
would decrease in the Internet program group compared to a
control group, and that psychological health and quality of
life would improve. It was also posited that these improve-
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ments would be sustained after all patients had undertaken
weight loss treatment.
METHOD
Participants
Recruitment
Forty-two patients were recruited from November 2007
to January 2009 from the University Hospitals of Geneva
(Switzerland) adult obesity program, a two year multidisciplinary weight loss treatment (Weight Loss Treatment:
hereinafter WLT). The WLT has an average waiting list of
six months. The Internet program was offered to wait-listed
participants during information sessions for the WLT. It was
emphasized that the Internet program was experimental and
specifically designed for people with eating disorders. It did
not replace WLT but could be seen as a complement for
people with BED. Eight information sessions took place during the recruitment period. The Internet program was proposed in four of them. People attending the four other sessions were contacted to be evaluated as a control group. This
was a controlled study without randomization.
Inclusion Criteria
Participants included were women, aged from 20 to 70,
with a BMI between 30 and 50. Eating disorders criteria
were binge eating episodes, with an emphasis on loss of control. Binge size was not disqualifying and people reporting
mainly binges on normal quantity of food were included.
Frequency had to be at least once a month during the last
three months. BED diagnosis was established according to
DSM-IV criteria. Participants had to speak French fluently
and had to have adequate skills in the use of Internet.
Procedure
Participants were assessed during three evaluation sessions. Baseline evaluation took place at the time of participants’ registration for WLT, after acceptance of either Internet program or participation in the control group. Participants all gave their written informed consent. Both Internet
program and control groups lasted six months and post
evaluation took place at the end, just before WLT began. A
follow-up evaluation was carried out six months after WLT
began. The protocol was approved by the local ethical committee (number 07-167).
Internet Program Condition
The Internet program was written by I.C. and P.R. It referred to CBT main principles for binge eating treatment,
described e.g. in the self-help book Overcoming binge eating
[35]. It specifically focused on the eating disorder rather than
on weight loss and consisted of eleven modules including
lessons on motivation, daily self-monitoring, binge triggers,
meal plans, strategies to prevent binges, physical activity,
problem-solving, assertiveness, automatic thoughts, cognitive restructuring and relapse prevention. Each module encompassed theory and exercises to encourage participants to
apply the techniques in their everyday life. A self-monitoring
diary had to be completed during the whole course of the
program. Diary records included number of meals and
binges, binge triggers, pleasure derived from eating, physical
activity or strategies used to prevent binges. Two fictitious
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characters named Beverly and Scott illustrated all exercises
and techniques. They showed how to complete exercises and
explained their difficulties, giving concrete examples to participants.
Participants went through the modules sequentially. First
and last modules could be completed quickly; others lasted a
minimum of two weeks before participants could gain access
to the next module. Participants had six months to complete
the Internet program.
Self-monitoring was supported by automatic feedback
using charts providing an objective view of frequency and
change of participants' eating behavior. Two audio exercises
were included. First, a raisin exercise inspired by mindfulness techniques was used as a real-life situation to experiment with sensations while eating a raisin deliberately
slowly and concentrating on vision, touch, hearing and taste.
Second, a classical progressive muscle relaxation exercise
was carried out using the Jacobson technique [36].
The Internet program was used with the guidance of a
psychologist, who acted as a coach. Participants met their
coach during assessment. Each week participants had to
write at least one e-mail to their coach who answered once a
week. Coaches provided support and answered questions.
They could access all exercises completed by participants to
monitor their progress. Coaches explained the CBT program
rationale to ensure the correct use of the techniques. Psychotherapy was not provided via e-mail. If participants did not
enter the Internet program or did not write any e-mail for
two weeks, their coach called them on the phone to rebuild
their motivation. After four weeks without any connection,
the participants’ program access was cancelled and they
were considered as a study dropout.
Scrupulous attention was given to security and data protection. Participants received a pseudonym and a password
to access the Internet program. All personal patient information was stored separately under lock and key. Emails were
encrypted and exchanged via a secured messaging module.
The website met Health on the Net (HON) quality and ethics
standards.
Control Group
Patients in the control group had to wait for WLT on the
standard waiting list for six months and were not contacted
during that time. They were informed about the Internet program at their first evaluation and were told that they could
benefit from it after the study was completed.
Measures
Patients were assessed on dimensions known to be more
severe for BED obese patients, such as eating disorder symptoms, depression and psychological health, as well as quality
of life.
Eating Disorder Symptoms
Three measures were used to describe eating disorder
symptoms:
EDO: Eating Disorders in Obesity [37]. This short
self-report questionnaire is based on DSM-IV diagnostic criteria for BED, with questions excluding bulimia nervosa. It was translated from English to
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French for this study [38], back-translated and approved by the author. The EDO was used as a structured interview to ensure a good understanding of
questions and definitions. Screening of symptoms is
assessed on responses dating from the previous three
and six months.
EDE-Q: Eating Disorder Examination-Questionnaire
[39, 40], self-report questionnaire which comprises
four subscales – restraint, eating concern, shape concern and weight concern - and a total score, as well as
symptom frequency. Assessment is based on the past
28 days. The number of objective binge days was
used in this study as well as the four subscales and the
total score.
TFEQ: Three-Factor Eating Questionnaire [41, 42],
51-item inventory, which was designed to measure
cognitive restraint, the tendency towards disinhibition
of eating or loss of control of eating, and susceptibility to hunger (i.e. perception of hunger and satiety).
The EDE-Q and the TFEQ are widely used instruments
for assessing BED and obese patients [43, 44].
Psychological Health
Two questionnaires were used:
BDI-II: Beck Depression Inventory-II [45], 21-item
self-report inventory of depressive symptoms. The total scores range from 0 to 63, a higher score indicating more severe depression.
SCL-90R: Symptom Checklist-90-Revised [46, 47],
90-item self-report instrument to assess a broad range
of psychopathological symptoms. A total score can be
computed to obtain the Global Severity Index (GSI),
an indicator of overall psychological distress.
Quality of Life
One scale was chosen from all the questionnaires measuring quality of life, because it was developed to assess quality of life in obesity in particular:
IWQOL-Lite: Impact of Weight on Quality of Life
short form [48, 49], 31-item self-report questionnaire
assessing five domains – physical function, selfesteem, sexual life, public distress and work – plus a
total score. Scoring in this paper is based on transformed scores ranging from 0 to 100. The higher the
score, the better the quality of life.
Interest, Satisfaction, Compliance
In addition to these standardized instruments, data on socio-demographic facts and patient history were collected, as
well as an evaluation of participants’ interest in the study and
satisfaction with the Internet program. Satisfaction ratings
were made on the ease and usefulness of the Internet program, with scales from 0 (not satisfying) to 10 (very satisfying). Data for compliance analyses were extracted from the
database, such as number of days the self-monitoring diary
was completed, number of messages sent, and number of
modules completed at the time of post evaluation or time
spent in each module.
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Data Analyses
Data were analysed with SPSS for Windows, version
15.0, 2006 (SPSS Inc, Chicago, IL).
Data were screened for normality. All data were approximately normally distributed, allowing the use of parametric analyses. Dropouts were excluded from the longitudinal analyses.
Baseline comparisons between the two groups were calculated with independent samples t-tests and chi-squares for
categorical variables.
To compare outcome between the Internet program group
and the control group, ANCOVAs were performed with post
assessment scores as dependent variables and baseline scores
as covariates. To evaluate a sustained effect of Internet program after six months of WLT, ANCOVAs were performed
with follow-up assessment scores as dependent variables and
baseline scores as covariates. Effect sizes used were partial
eta squares, reporting the proportion of variance explained
by a factor after control of baseline values. Guidelines of
0.01, 0.06, and 0.14 as small, medium, and large effect sizes
respectively were applied [50]. Chi-squares were calculated
Internet program
proposed to n=42

to analyse differences between percentages of binge eating
abstinence at post and follow-up evaluations.
A few compliance indicators were theoretically selected
and a multiple regression analysis was run to evaluate
whether compliance with any aspects of the Internet program
predicted the improvement of quality of life evaluated by the
difference between post and baseline scores of IWQOL-Lite
total score. IWQOL-Lite total score baseline value was introduced in the regression as covariate.
RESULTS
Participant Flow Through the Study
The flow of participants through the study is described in
Fig. (1).
The opportunity to try the Internet program was offered
to 42 patients enrolling in WLT. Twenty-three people (55%)
were interested in trying the Internet program. One individual was excluded because of age (74 years old) and 22 began
the Internet program. Two participants (9%) dropped out
during the course of the program. Twenty participants were
evaluated at second and third assessments.
Waiting list
participants called to
constitute the control
group n=32
Refusal
n=5

Not interested
n=19
Exclusion
(age) n=1

Exclusion (No ED)
n=7

Internet program
participants: first
assessment n=22

Control group
participants: first
assessment n=20
Internet
program or
waiting list
for 6 months

Dropout
n=2

Second
assessment n=20

Second
assessment n=20
Weight loss
treatment
(WLT) for
6 months

Third assessment
n=20
Fig. (1). Participants’ flow through the study.
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Dropout
n=2

Third assessment
n=18
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Thirty-two individuals were contacted to participate in
the control group. Five patients refused to take part in the
study; seven were not eligible because they did not display
any eating disorder symptoms. Twenty patients were assessed at baseline and after six months of waiting list. Two
people withdrew from the research during the first six
months of WLT, resulting in a final sample of 18 patients
that completed the three evaluation sessions.
Baseline
At first evaluation, participants in the Internet program
group were aged from 21 to 70 years with a BMI from 30 to
50. Participants in the control group were aged from 24 to 52
years with a BMI from 30 to 46. Sixty-three percent of participants were married; fifty-five percent had a professional
training and the rest had an academic background. Seventy
percent of participants were working at the time of the study.
Full diagnostic criteria for BED were met by 54.5 %
(n=12) of participants in the Internet program group and 45
% (n=9) of participants in the control group. Twenty-one
participants were considered as subthreshold: 11 participants
reported loss of control with a “normal” quantity of food
(Internet program group n=4; control group n=7) and 10 participants described binge eating episode frequency of less
than two days per week over the last six months (Internet
program group=6 and control group=4).
Baseline values were compared between both groups
with independent samples t-tests or chi-squares for categorical variables. Means and frequencies displayed in Table 1
were similar between groups.
Treatment Outcome
Percentages of patients with or without eating disorders
were calculated at post and follow-up evaluations. Eating
disorder criterion was the presence of at least one binge episode over the last three months. Fig. 2 shows that the binge
eating abstinence rate was superior for patients in the Internet program group compared to the control group at post
evaluation. Forty-five percent (n=9) of patients in the Internet program group were abstinent at post evaluation, compared to 15 % (n=3) in the control group (Pearson’s chisquare= 4.3, p<.05). Among the nine abstinent individuals in

Table 1.

Baseline Patients’ Characteristics in the Two
Groups
Internet group
(n=22)

Control group
(n=20)

Age (years)

44.6 (11.4)

41.0 (8.2)

BMI (kg/m2)

35.9 (4.9)

36.4 (4.4)

Weight (kg)

95.6 (19.1)

98.2 (15.6)

Full BED diagnostic

54.5%

45.0%

Married

54.5 %

70.0%

Professional training

50.0%

60.0%

Professional activity

77.3%

60.0%

EDE-Q objective binge days

10.2 (8.4)

7.6 (9.6)

EDE-Q Restraint

1.6 (1.1)

1.9 (1.4)

EDE-Q Eating concern

2.2 (1.7)

2.5 (1.7)

EDE-Q Shape concern

4.3 (0.7)

4.3 (1.1)

EDE-Q Weight concern

4.1 (0.9)

3.6 (1.1)

EDE-Q total score

3.0 (0.7)

3.1 (1.0)

TFEQ Restraint

7.7 (5.0)

8.7 (4.2)

TFEQ Disinhibition

11.6 (2.4)

11.6 (2.5)

TFEQ Hunger

7.2 (2.9)

8.2 (3.2)

BDI-II

11.2 (9.7)

15.0 (11.5)

SCL-90R GSI

0.7 (0.4)

0.8 (0.6)

IWQOL physical function

54.3 (24.3)

53.6 (24.6)

IWQOL self-esteem

34.2 (23.9)

34.9 (22.5)

IWQOL sexual life

70.0 (31.3)

62.5 (35.1)

IWQOL public distress

82.7 (15.4)

79.0 (21.4)

IWQOL work

85.1 (17.2)

76.8 (22.8)

IWQOL total score

60.1 (16.7)

57.5 (20.0)

Note: BMI Body Mass Index; BED Binge Eating Disorder; EDE-Q Eating Disorder
Examination-Questionnaire; TFEQ Three-Factor Eating Questionnaire; BDI-II Beck
Depression Inventory; SCL-90R GSI: Symptom Checklist-90-Revised Global Severity
Index; IWQOL: Impact of Weight on Quality of Life; Means (SD) or frequencies

100

% eating disorder patients
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80

60
Internet program
Control group
40

the Internet program group, four met subthreshold and five
met full BED criteria at baseline. In the control group, the
three abstinent persons met subthreshold BED criteria at
baseline.
At follow-up evaluation, after six months of WLT, both
groups reached the same result, with 55 % abstinence in each
group (Pearson’s chi-square= 0.001, ns).

20

0
baseline

post

follow-up

Fig. (2). Percentages of patients with eating disorders at baseline,
after Internet program or waiting list (post) and after six months of
WLT (follow-up).

After six months of the Internet program, participants’
shape concern (F(2,37)=4.5, p=.042) measured by EDE-Q,
as well as perception of hunger (F(2,37)=5.2, p=.028) measured by TFEQ, significantly improved compared to the control group (Table 2). Weight concern (F(2,37)=3.4, p=.073)
and disinhibition (F(2,37)=3.4, p=.075) differences approached but did not reach significance. Effects sizes for
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Eating Disorder Dimensions for the Internet Program and Control Groups at Baseline, Post and Follow-up Evaluations;
p-values, Effect Sizes and Confidence Intervals for Differences between Groups
Baseline assessment

Post assessment

Post Differences

Follow-up assessment

Follow-up Differences

Internet
n=22

Control
n=20

Internet
n=20

Control
n=20

Internet
n=20

Control
n=18

pvalue

ESa

CI (95%)

p-value

ESb

CI
(95%)

EDE-Q objective binge days

10.2
(8.4)

7.6 (9.6)

3.4 (4.9)

4.9
(8.9)

2.3 (3.7)

4.4
(8.7)

.308

0.028

-6.86; 2.23

.251

0.037

-7.02;
1.90

EDE-Q Restraint

1.6
(1.1)

1.9 (1.4)

1.9 (1.3)

1.6
(1.1)

1.6 (1.5)

1.3
(1.5)

.304

0.028

-0.34; 1.06

.247

0.038

-0.37;
1.39

EDE-Q Eating
concern

2.2
(1.7)

2.5 (1.7)

1.0 (1.0)

1.5
(1.4)

0.8 (0.9)

0.9
(1.3)

.282

0.031

-1.05; 0.31

.979

0.000

-0.72;
0.71

EDE-Q Shape
concern

4.3
(0.7)

4.3 (1.1)

3.2 (1.2)

3.9
(1.1)

2.7 (1.4)

3.1
(1.8)

.042

0.107

-1.26;
-0.03

.133

0.063

-1.48;
0.20

EDE-Q Weight
concern

4.1
(0.9)

3.6 (1.1)

3.0 (0.9)

3.2
(1.2)

2.4 (1.0)

2.7
(1.7)

.073

0.084

-1.01; 0.05

.166

0.054

-1.47;
0.26

EDE-Q total
score

3.0
(0.7)

3.1 (1.0)

2.3 (0.9)

2.6
(0.9)

1.9 (1.0)

2.1
(1.2)

.290

0.030

-0.62; 0.19

.669

0.005

-0.78;
0.50

TFEQ Restraint

7.7
(5.0)

8.7 (4.2)

9.5 (5.1)

9.4
(4.4)

8.9 (4.5)

8.3
(4.0)

.621

0.007

-1.58; 2.60

.376

0.022

-1.03;
2.67

TFEQ Disinhibition

11.6
(2.4)

11.6 (2.5)

9.8 (3.2)

11.0
(2.8)

8.4 (3.5)

9.5
(3.6)

.075

0.083

-2.98; 0.15

.246

0.038

-3.13;
0.83

TFEQ Hunger

7.2
(2.9)

8.2 (3.2)

5.4 (3.4)

8.0
(3.7)

3.9 (3.1)

6.1
(3.9)

.028

0.123

-3.84;
-0.23

.060

0.097

-3.68;
0.08

BMI

35.9
(4.9)

36.4 (4.4)

34.5 (4.7)

36.2
(4.6)

34.0
(4.8)

35.7
(4.4)

.413

0.018

-1.62; 0.68

.481

0.014

-2.41;
1.16

Note: EDE-Q Eating Disorder Examination-Questionnaire; TFEQ Three-Factor Eating Questionnaire; BMI Body Mass Index; CI confidence intervals
Means (SD)
a
Effect sizes (partial eta squares) of the differences at post assessment
b
Effect sizes (partial eta squares) of the differences at follow-up assessment

shape and weight concerns and for disinhibition and hunger
were medium. Effect sizes for shape concern and hunger
were still medium after six months of WLT but only TFEQ
hunger approached significance (F(2,35)=3.8, p=.060). There
was no difference in change in BMI between groups.

Compliance

A significant decrease with a large effect size was found
for the BDI-II in the Internet program group at post evaluation, compared to the control group (F(2,37)=6.3, p=.017).
At follow-up the difference between groups only approached
but did not reach significance (F(2,35)=4.0, p=.052) and effect size was medium. SCL-90R GSI scores between groups
approached but did not reach significance at post assessment
(F(2,37)=3.0, p=0.91), with a medium effect size. At followup evaluation, the effect size between groups for SCL-90R
GSI was large and significant (F(2,35)=6.7, p=.014). The
Internet program group showed greater improvements in
psychological health at follow-up than the control group. As
illustrated in Table 3, after six months of Internet program,
patients’ quality of life progressed on all dimensions, with all
IWQOL-Lite subscales exhibiting significant comparisons
between groups and medium to large effect sizes, which remained at follow-up evaluation, except for the “sexual life”
subscale. The IWQOL-Lite total score effect size between

Theoretically selected compliance indicators were the
number of modules completed at post evaluation, the number
of e-mails sent by participants and the number of days that
the self-monitoring diary was completed. A multiple regression analysis was run with IWQOL-Lite total change score
(between baseline and post evaluation) as the dependent
variable and baseline IWQOL-Lite total score as a covariate.
Only two predictors were significant in the model, which
explained 49 % of variance: the number of modules completed at post evaluation (Bêta=0.874, t=3.9, p=.001) and the
number of e-mails sent by participants (Bêta= -0.710, t=-3.2,
p=.005). IWQOL-Lite total score baseline value was not a
predictor. This means that firstly there was no correlation
between the quality of life experienced at baseline and its
improvement at post evaluation. Secondly, higher quality of
life was correlated with further progress with the Internet
program modules and fewer e-mails written by participants
to their coach.

groups was significant and large after six months of Internet
program (F(2,37)=14.2, p=.001) and sustained after six
months of WLT (F(2,35)=8.0, p=.008) (Fig. 3).
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Psychological Health and Quality of Life for the Internet Program and Control Groups at Baseline, Post and Follow-up
Evaluations; p-values, Effect Sizes and Confidence Intervals for Differences between Groups
Baseline assessment

Post assessment

Post differences

Follow-up assessment

Follow-up differences

Internet
n=22

Control
n=20

Internet
n=20

Control
n=20

Internet
n=20

Control
n=18

p-value

ESa

CI
(95%)

p-value

ESb

CI (95%)

BDI-II

11.2
(9.7)

15.0
(11.5)

5.7
(6.2)

12.7
(10.0)

4.2
(4.4)

11.4
(13.4)

.017

0.146

-9.48;
-1.01

.052

0.103

-12.16;
0.07

SCL-90R
GSI

0.7
(0.4)

0.8
(0.6)

0.4
(0.4)

0.7
(0.5)

0.2
(0.2)

0.6
(0.7)

.091

0.075

-0.38;
0.03

.014

0.161

-0.62;
-0.08

IWQOL
physical
function

54.3
(24.3)

53.6
(24.6)

66.2
(24.6)

56.2
(26.2)

75.8
(21.7)

61.2
(25.6)

.039

0.110

0.44;
16.50

.010

0.174

4.14;
28.70

IWQOL selfesteem

34.2
(23.9)

34.9
(22.5)

48.2
(22.6)

34.5
(22.0)

58.8
(22.0)

45.5
(28.3)

.013

0.157

2.60;
20.25

.063

0.095

-0.08;
27.88

IWQOL
sexual life

70.0
(31.3)

62.5
(35.1)

84.6
(22.6)

61.0
(30.1)

82.3
(25.8)

73.7
(31.3)

.002

0.229

6.16;
25.49

.412

0.019

-8.26;
19.70

IWQOL
public distress

82.7
(15.4)

79.0
(21.4)

90.5
(11.9)

79.0
(17.7)

93.3
(7.3)

81.6
(19.3)

.002

0.228

3.60;
15.00

.004

0.209

3.91;
19.63

IWQOL
work

85.1
(17.2)

76.8
(22.8)

92.0
(11.5)

72.2
(26.1)

95.8
(6.4)

76.6
(28.1)

.007

0.182

4.27;
0.18

.004

0.215

6.18;
29.64

IWQOL total
score

60.1
(16.7)

57.5
(20.0)

71.7
(14.0)

57.5
(20.3)

78.1
(13.9)

64.3
(22.7)

.001

0.277

4.87;
16.21

.008

0.187

3.93;
23.78

Note: BDI Beck Depression Inventory; SCL-90R GSI: Symptom Checklist-90-Revised Global Severity Index; IWQOL: Impact of Weight on Quality of Life; CI confidence intervals
Means (SD)
a
Effect sizes (partial eta square) of the differences at post assessment
b
Effect sizes (partial eta square) of the differences at follow-up assessment

30 % didn’t want to miss out on any opportunity of
getting better

100
90

23 % reported having searched for an eating disorder
treatment without finding anything suitable

IWQOL-Lite total score

80
70
60
Internet program

50

Control group

40

21 % said they wanted to try something other than a
diet because they had already tried many of them
without any change
16 % thought that a psychotherapist could help them
but were afraid of self-disclosure.

30
20

Satisfaction with the Internet Program

10
0
baseline

post

follow-up

Fig. (3). Quality of life change for the Internet program and the
control groups: baseline, after Internet program or waiting list
(post) and after six months of WLT (follow-up).

Interest in Trying the Internet Program
Participants in the Internet program were asked about
how they had become interested in the study. Several answers could be mentioned. The main reasons were:
36 % thought that it was a good complement to WLT
32 % wanted to begin something quickly

On a scale of 0 (not at all) to 10 (very), participants
evaluated the self-monitoring diary exercise as useful
(M=7.9, SD=3.0). Diary feedback was not rated as positively
(M=4.2, SD=2.6). The Internet program was rated as ‘easy to
use’ (M=8.6, SD=1.9) and useful (M=8.1, SD=1.9). E-mail
contact with the coach was also considered valuable (M=7.9,
SD=2.2).
As shown in Table 4, all modules were estimated as ‘easy
to understand’ with all means above 7. The modules rated
most difficult were ‘meal planning’ and ‘cognitive restructuring’, and those assessed most useful were ‘selfmonitoring’ and ‘physical activity’. People most enjoyed the
physical activity module together with the relapse prevention
module (only rated by 3 participants).
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Table 4.
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Participants’ Satisfaction with Each Module of the Internet Program
Modules

n

Easy to understand

Difficult to do

Useful

Pleasant

Motivation

22

8.0 (3.1)

3.5 (2.6)

6.9 (2.5)

7.3 (2.3)

Self-monitoring

22

8.5 (1.7)

4.3 (2.4)

7.6 (2.5)

6.0 (2.7)

Binge triggers

20

7.8 (2.1)

5.2 (2.0)

7.0 (2.1)

5.7 (2.3)

Meal plans

18

7.7 (2.1)

5.8 (2.5)

6.7 (2.0)

5.6 (2.4)

Strategies

18

7.7 (2.4)

5.7 (2.8)

6.8 (2.7)

5.8 (2.4)

Physical activity

18

8.7 (2.4)

3.3 (2.7)

7.4 (2.3)

8.1 (2.0)

Problem-solving

16

7.7 (2.4)

5.6 (2.9)

6.8 (2.4)

6.0 (2.6)

Assertiveness

14

7.1 (2.4)

5.1 (1.8)

6.4 (3.0)

5.9 (3.2)

Automatic thoughts

9

7.4 (3.2)

4.1 (3.0)

5.9 (3.4)

6.1 (3.3)

Cognitive restructuring

6

8.5 (1.2)

5.8 (3.7)

6.8 (1.5)

6.2 (3.2)

Relapse prevention

3

9.7 (0.6)

4.3 (4.0)

6.3 (4.0)

8.0 (2.6)

Means (SD)

DISCUSSION
This study is among the first studies evaluating online
self-help treatment programs for BED. An Internet CBTbased self-help treatment program was proposed for BED
obese patients looking primarily for a weight loss treatment.
Acceptance and satisfaction with the Internet delivery mode
were high. Compared to the wait-listed group, the Internet
program group showed a higher rate of binge eating abstinence, improvements on eating disorder scales, depression
and quality of life. After a follow-up including six months of
WLT for all patients, positive effects were sustained for psychological health and quality of life in the Internet program
group.
Acceptance
The Internet program was offered to obese adult women
seeking a weight loss treatment. Of 42 individuals to whom
the program was offered, 23 (55%) were interested. This is a
surprisingly high number considering that these people were
for the most part not searching for a psychological treatment
for their eating disorder. Among the 22 persons included in
the study, all exhibited symptoms of eating disorder, with
54.5 % meeting full BED criteria. The Internet interface was
not an obstacle in this age group. Participants from 21 to 70
years old, (with a mean of 44 years) were included. One 74year old woman was excluded. The Internet had already
proved valuable for overweight adolescents with eating disorders [28]; in the present study it appeared to be equally
acceptable for obese BED adults.
Only two people (9 %) dropped out during the Internet
program. This is a high completion rate and may be explained by the fact that it was immediately followed by
WLT. Even though it was emphasized that participants could
withdraw from the Internet program without affecting their
access to WLT, it is likely that they wanted to make a good
impression on the team. But considering that a high rate of
participants reached module 6, it seems probable that there
was also some interest in the program. Participants were en-

couraged by their coaches to complete at least the first six
modules, which were behavioral modules focusing directly
on their eating problem. Not all participants were willing
partake in further modules that were focused on issues that
were less directly linked to their eating disorder, including
those on assertiveness and cognitive restructuring.
Participants indicated a range of reasons for their interest
in the Internet program including expectations that it would
benefit them to begin treatment as soon as possible, and that
it would complement their WLT. Some participants indicated that they were really suffering from their psychological
difficulties but did not know how to access help. BED is still
not well known amongst the general population and some of
the participants were relieved to learn that they had a diagnosable condition with a recommended treatment plan.
User satisfaction was high. Participants rated the Internet
program easy to use and useful, even if they did not lose
weight during the course of the program. Participants particularly appreciated the self-monitoring exercise. They reported that self-monitoring diaries were useful as a framework to help structure their eating behavior. Participants
indicated that they liked the module on physical activity
most. The module provided tips, with easily achievable recommendations, and encouraged them to find new strategies
for increasing their daily activity. This might have given
them a greater sense of self-efficacy than modules on meal
planning and strategies to prevent binges that were judged to
be more difficult.
Efficacy
After six months of intervention, 45 % of patients in the
Internet program group were considered abstinent from
binges over the past three months. This percentage is comparable to the percentage of abstinence observed with guided
self-help books for BED with the less stringent criterion of
no binge eating episodes for the last 28 days [19, 20]. At post
evaluation, after six months of WLT, both groups reached
the same result, with 55 % of abstinent patients in each
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group. This is consistent with studies comparing behavioral
weight loss treatment and CBT in the treatment of BED,
indicating similar effects on binge eating in the short-term
[51]. What is more, WLT in this study consisted of onsite
motivational days, as well as individual follow-up and guidance on a range of topics: nutrition, physical activity, body
image with art-therapy, including cognitive behavioral techniques [52]. However, shape concern, hunger and psychological health effect sizes were still medium to large at follow-up. Even if binge eating decreased in a similar way after
six months of WLT in both groups, a larger change might
have occurred in the Internet program group. A previous
study indicated that CBT was more effective than behavioral
weight loss treatment in eliminating binge eating at two-year
follow-up [53]. A longer follow-up would be needed in this
study to compare change in binge eating frequency following
WLT between the Internet program and the control groups.
Consistent with the reduction of binge eating after the Internet program, medium effect sizes were found for disinhibition and hunger at post evaluation, indicating more control over eating. The significant and sustained medium effect
size on ‘susceptibility to hunger’, which refers to perception
of hunger and satiety, might have been enhanced by the
mindfulness techniques, which have proved efficient in previous studies [54].
A large and significant effect for depression and a medium effect for psychological health were found in favour of
the Internet program group. Depression is an important factor in BED obese patients, linked to poorer weight loss outcome and higher dropout rates [55]. Any improvements to
depression levels may therefore facilitate weight loss in the
long-term.
Quality of life was significantly enhanced by the Internet
program and the effect was sustained over time in the domains of work, public distress, physical function and selfesteem. It is established that BED among obese individuals
is associated with a lower quality of life, especially in these
domains [10], even when controlling for depression and selfesteem [9]. This further highlights the importance of treating
binge eating symptoms in this group in order to address their
impaired quality of life [56]. CBT group treatment has been
shown to improve quality of life for patients with BED [5].
The present study suggests that unlike WLT, CBT delivered
by the Internet led to similar improvements.
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Limits
There were several limitations to this first study of an Internet CBT-based BED self-help treatment program in an
adult obese population. These results should be interpreted
with caution because of the small sample size. Effect sizes
suggest interesting findings but many effects failed to reach
significance suggesting that this study was underpowered. In
the absence of a longer follow-up, we can only hypothesize
about the positive long-term effects of the Internet program.
Particularly, a longer follow-up would provide more information on the specific effects of the Internet program on
binge eating and eating disorder scales compared to a weight
loss treatment. To recruit BED patients among obese people
looking for a weight loss treatment was not an easy task.
BED is often denied and weight loss is the primary and only
goal. This was an innovative study which provided an Internet-based self-help treatment to a population who do not
usually have the access or motivation to engage in such a
program. This preliminary trial was controlled but not randomized. A randomized controlled trial with a larger sample
is merited to test the significance and validity of the findings
of this study. A larger number of subjects would also enable
us to determine a profile of individuals who would better
benefit from the BED Internet self-help treatment program.
CONCLUSION
A six-month Internet CBT-based self-help treatment program for BED was well-accepted by users and demonstrated
promising results on binge eating, eating disorders key related factors, depression and quality of life, compared to a
control group. What is more, significant improvements in
psychological health and quality of life were recorded and
maintained in the Internet program group after six months of
WLT for all patients.
The results of this study suggest that the Internet is a
valuable way of disseminating CBT for BED obese patients.
A next step would be to include modules targeting weight
loss in the Internet program and to evaluate its effectiveness
on weight loss. The Internet program could be used during a
waiting list for an obesity treatment or at any time in parallel
with another treatment. Given that sustainable weight loss is
predicted by abstinence from binge eating [57], it is imperative that binge eating be addressed in the long-term management of obesity.
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