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Background: Manualized cognitive–behavioural treatment (CBT) is underutilized in the treatment of
bulimic symptoms. Internet-delivered treatment may reduce current barriers.
Objective: This study aimed to assess the efficacy of a new online CBT of bulimic symptoms.
Method: Participants with bulimic symptoms (n= 105) were randomly allocated to online CBT, biblio-
therapy or waiting list/delayed treatment condition. Data were gathered at pre-treatment, post-treatment
and 1-year follow-up.
Outcome Measures: The primary outcome measures were the Eating Disorder Examination Question-
naire (EDE-Q) and the frequency of binge eating and purging episodes. The secondary outcome meas-
ure was the Body Attitude Test.
Results: Dropout from Internet treatment was 26%. Intention-to-treat ANCOVAs of post-test data
revealed that the EDE-Q scores and the frequency of binging and purging reduced more in the online
CBT group compared with the bibliotherapy and waiting list groups (pooled between-group effect size:
d= 0.9). At 1-year follow-up, improvements in the online CBT group had sustained.
Conclusion: This study identifies online CBTas a viable alternative in the treatment of bulimic symptoms.
Copyright © 2012 John Wiley & Sons, Ltd.

Supporting information may be found in the online version of this article.

Key Practitioner Message:
• In comparison with no treatment and unsupported bibliotherapy, online CBT induces strong reductions

in bulimic symptoms.
• Internet-delivered treatment may provide an acceptable treatment alternative for bulimic patients who

are reticent about face-to-face contact.
• Therapist support appears to be a critical determinant of treatment adherence and effectiveness.
• Unsupported bibliotherapy may have only small immediate effects but may increase the probability of

recovery in the long term by promoting positive attitudes towards treatment.

Keywords: Cognitive Behaviour Therapy/Methods, Bulimia Nervosa, Computer-assisted Protocol-directed
Therapy, Controlled Clinical Trials, Internet Intervention, Bibliotherapy

Bulimia nervosa (BN) is an eating disorder characterized by
cycles of binge eating followed by compensatory purging
such as self-induced vomiting or laxative misuse. It typic-
ally affects young women, at an estimated lifetime preva-
lence rate of 1% (Fairburn & Harrison, 2003). Subclinical
BN, inwhich bulimic symptoms are present but belowdiag-
nostic threshold, has a higher estimated prevalence of 5%
(Hoek & van Hoeken, 2003). Untreated, bulimic symptoms
tend to persist or develop into different types of eating

disorder. With post-treatment recovery rates of 30% to
50%, manualized cognitive–behavioural treatment (CBT)
is the current treatment of choice (Fairburn & Harrison,
2003; National Institute for Clinical Excellence, 2004). Even
so, evidence suggests that only a minority of patients with
bulimic symptoms receive CBT in accordance with the
guidelines (Crow, Mussell, Peterson, Knopke, & Mitchell,
1999; Hoek & van Hoeken, 2003; Mond, Hay, Rodgers, &
Owen, 2007; Mond, Myers, Crosby, Hay, & Mitchell, 2010).
The underutilization of manualized CBT has therefore been
identified as a pressing issue in the treatment of bulimic
symptoms (Wilson, 2005).
Internet-delivered treatment may reduce barriers to care

in those unwilling or unable to access evidence-based
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treatment. Recent studies found encouraging effects of
Internet-delivered programmes for the prevention and early
intervention of eating disorders (Jacobi et al., 2007; Paxton,
McLean, Gollings, Faulkner, & Wertheim, 2007; Taylor
et al., 2006). With regard to the treatment of bulimic symp-
toms, results are mixed. The efficacy of Internet-delivered
CBT for bulimic symptoms has been studied in five con-
trolled trials. Large effects were observed by Ljotsson and
colleagues in a waiting list-controlled trial of an online
guided self-help treatment programme (Ljotsson et al.,
2007). In the four remaining trials, effects of online guided
self-help were moderate to large in one trial (Sánchez-Ortiz
et al., 2010), small to moderate in two trials (Fernandez-
Aranda et al., 2009; Nevonen, Mark, Levin, Lindström, &
Paulson-Karlsson, 2007) and small in one trial (Robinson
& Serfaty, 2008). Treatment adherence was low across
studies, with dropout rates varying from 35% to 82%. Most
trials included face-to-face diagnostic interviews to assess
inclusion criteria or outcome. This limits conclusions about
the effects of online treatment per se, since it cannot be ruled
out that the effects were confounded by the additional face-
to-face contact. It also limits the generalizability of the
results, since the required face-to-face sessionsmay have de-
terred those who tend to avoid treatment because they are
reticent about such contact.
On the basis of the principles of online treatment, applied

before in the online treatment of post-traumatic stress,
work-related stress, depression and panic disorder (Lange
et al., 2003; Ruwaard, Broeksteeg, Schrieken, Emmelkamp,
& Lange, 2010; Ruwaard, Lange, Bouwman, Broeksteeg, &
Schrieken, 2007; Ruwaard et al., 2009), we developed a ther-
apist-guided Internet-delivered CBT programme for bulimic
symptoms that does not require any face-to-face contact. In
this article, we present the results of a trial in which we
assessed the effects of this treatment and its relative efficacy
in comparison with a waiting list and unsupported biblio-
therapy. Bibliotherapy has been associated with small to
moderate effects in the treatment of bulimic symptoms and
other eating disorders (Carter & Fairburn, 1998; Ghaderi,
2006; Ghaderi & Scott, 2003; Hay, Bacaltchuk, Stefano, &
Kashyap, 2009; Perkins, Murphy, Schmidt, & Williams,
2006). Since the effects of online CBTwere large and similar
to face-to-face CBT in our previous trials (Lange et al., 2003;
Ruwaard et al., 2007; Ruwaard et al., 2009; Ruwaard et al.,
2010), we hypothesized that online CBT would be more ef-
fective than both bibliotherapy and waiting list in reducing
bulimic symptoms.

METHOD

Design

The study was a randomized controlled trial with mea-
surements at baseline, immediately after treatment and

at 1 year after treatment (controlled trials registry:
ISRCTN06477195). Through computerized permuted
block randomization (Beller, Gebski, & Keech, 2002), parti-
cipants were allocated to online CBT, unsupported biblio-
therapy or waiting list/delayed treatment control group.
This randomization method guaranteed an allocation
ratio of 1:1:1.

Participants

Participants were recruited from the general Dutch com-
munity between August 2006 and September 2007. Since
we aimed to generalize findings to a population with
varying levels of bulimic symptoms, a formal diagnosis
of BN was not an inclusion requirement. To be included
in the study, respondents had to report recurrent binge
eating, inappropriate weight-control behaviour (in the
form of purging, physical exercise or dieting) and elevated
concern with body shape and weight. Additional inclu-
sion criteria were age above 16 years, BMI≥ 18, no heigh-
tened risk of dissociation or psychosis, no indications of
automutilation, no history of suicide attempts within the
past 3 years, no suicidal ideation indicative of current
plans, no drug and alcohol abuse, no use of neuroleptic
medication or unstable dosages of other psychiatric medi-
cation, no concurrent psychotherapy and no indication
that another psychological disorder was prevailing.

Target Sample Size

Since this was the first controlled evaluation of the online
treatment, power calculations could not be based on pre-
vious research findings. Therefore, we provisionally pow-
ered the study to detect a large between-group effect (a
Cohen’s d of 0.8). Approximately 105 participants (35 per
group) were needed to detect this effect (with ANCOVA,
an estimated pre–post correlation of 0.5, a 10% attrition
factor and Bonferroni corrections for comparisons on four
outcome measures). Therefore, recruitment stopped when
105 participants were included.

Procedure

Enrolment and Screening
Dutch magazine articles and information posters

announced the study and referred to a website, which
provided additional information and an application form.
Applicants received an automated email with instructions
on how to access a secure website, where they could start
an online screening. To assess inclusion criteria, the online
screening comprised—in addition to the measures of
bulimic symptomatology described below—a Biographic
Questionnaire, a Substance Abuse Questionnaire, the
Depression Anxiety Stress Scales (De Beurs, Van Dyck,
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Marquenie, Lange, & Blonk, 2001; Lovibond & Lovibond,
1995), the Impact of Event Scale (Horowitz, Wilner, &
Alvarez, 1979), the Somatoform Dissociation Question-
naire (Nijenhuis, Spinhoven, van Dyck, van der Hart, &
Vanderlinden, 1997), the Dissociation Questionnaire
(Vanderlinden, van Dyck, Vandereycken, & Vertommen,
1991), the Screening Device for Psychotic Disorder (Lange,
Schrieken, Blankers, van de Ven, & Slot, 2000), three items
from the Self-harm Inventory (Sansone, Wiederman, &
Sansone, 1998) and a measure of suicidal ideation based
on the work of Joiner et al. (2003). Medication usage was
assessed through open-ended questions.

Trained diagnosticians used the questionnaire data to
prepare and focus a 30-min semi-structured interview. In
this interview, results of the online screening were dis-
cussed with the patient, after which the diagnostician
decided on the eligibility of the applicant. Excluded
respondents were referred to their general practitioners
or to mental health centres in their vicinity. Eligible
respondents downloaded, signed and returned an
informed consent form. On receipt of this form, research
assistants used the allocation sequence (which was con-
cealed to the diagnosticians) to allocate participants to
the experimental groups.

Experimental Conditions
Online Cognitive–Behavioural Treatment. The online treat-
ment is a 20-week standardized programme based on
existing CBT manuals for BN (Lange, De Vries, Gest, &
Van Oostendorp, 1994; Vanderlinden, Pieters, Probst, &
Norré, 2004). It comprises awareness training, monitoring,
planning and structuring of meals, exposure and response
prevention, cognitive restructuring, behavioural experi-
ments, mirror exposure, positive self-verbalization, and
relapse prevention. The treatment includes 25 scheduled
therapist feedback moments, which take an approximate
total of 13 hours to complete. The treatment does not re-
quire any face-to-face contact.

Bibliotherapy. Participants in the bibliotherapy group
received a hard copy of a self-help book for BN (Overcoming
Bulimia and Binge Eating by Vanderlinden, 2002), which is
based on the same cognitive–behavioural principles as
applied in the online treatment. No therapist support was
provided to this group.

Waiting list. Participants in the waiting list control condi-
tion started online CBT after 20weeks.

Therapists
The treatments were provided by graduate students in

clinical psychology or by recently graduated psycholo-
gists (n= 23). All had followed advanced courses in CBT
and received additional training in administering online

CBT. They were supervised by two senior specialists in
online CBT.

Post-test and Follow-up
After 20weeks, participants received an emailed invita-

tion for online post-test measurements. One year after the
post-test, participants in the online CBT and bibliotherapy
groups were similarly invited to online follow-up measure-
ments. Participants in the waiting list control group com-
pleted follow-up measurements at a later time (i.e., 1 year
after they had finished treatment).

Outcome Measures

The primary outcome measures were the frequency of binge
eating and purging episodes and the Eating Disorder Exam-
ination Questionnaire (EDE-Q; Fairburn & Beglin, 1994;
Nauta, Hospers, Kok, & Jansen, 2000). The secondary out-
come measure was the Body Attitude Test (BAT; Probst,
van Coppenolle, & Vandereycken, 1998; Probst, Vander-
eycken, Van Coppenolle, & Vanderlinden, 1995).

Eating Disorder Examination Questionnaire
The EDE-Q is a 30-item self-report list assessing the se-

verity of behavioural, emotional and cognitive symptoms
of eating disorder over the past 28 days. Twenty-two items
of the EDE-Q assess symptoms on a seven-point Likert
scale scored from 0 to 6, with higher scores reflecting more
severe symptoms. We used the mean score of these items
as a global indicator of eating disorder severity
(Cronbach’s a= 0.9; 330-day test–retest reliability: r= 0.79;
Mond, Hay, Rodgers, Owen, & Beumont, 2004a; Peterson
et al., 2007). At a cut-off score of 2.3, this indicator identifies
patients with eating disorders, with a sensitivity of 83%
and a specificity of 96% (Mond, Hay, Rodgers, Owen, &
Beumont, 2004b).

The EDE-Q contains eight additional items that ad-
dress the key behavioural aspects of the different types
of eating disorders. From these, we chose the objective
bulimic episodes item to assess the frequency of binge
eating and the sum of the self-induced vomiting and laxative
misuse items to assess the frequency of purging episodes.
The EDE-Q does not assess fasting and the extent to which
exercise is compensatory. In addition, the reliability and
validity of the EDE-Q items assessing non-purging
compensatory behaviours is not clear (Berg et al., 2011).
Hence, change in non-purging compensatory behaviour
was not assessed in this study.

Body Attitude Test
The BAT is a 20-item self-report survey assessing body

dissatisfaction. Items are scored on a six-point Likert scale,
with higher scores indicating more dissatisfaction. We
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used the total score, ranging from 20 to120, as a global in-
dicator of body dissatisfaction. At a cut-off score of 36, this
indicator has a sensitivity of 69% and a specificity of 80%
in the detection of people with an eating disorder (Probst,
Pieters, & Vanderlinden, 2008).

Analyses

Statistical Significance and Effect Size
Between-group differences at post-test and follow-upwere

examined using two-tailed ANCOVAs by using pre-test
scores as a single covariate and Holm–Bonferroni adjust-
ments (Holland & DiPonzio Copenhaver, 1988) to maintain
the family-wise significance level a at 0.05. Follow-up com-
parisons did not include data of the waiting list, because
the participants in this group provided follow-up data at a
later time.

Binge eating and purging frequency data were highly
skewed. Consequently, we reverted to rank-score ANCOVA
(Conover & Iman, 1982; LaVange & Koch, 2006) to assess
group differences with these data and to summarize these
variables as medians and interquartile ranges. Analyses
included all participants, irrespective of treatment adher-
ence and attrition. Missing values were handled through
last observation carried forward data imputation. Within-
group gain scores and between-group differences were
standardized to Cohen’s d (Cohen, 1988) by using the
pooled standard deviation of the pre-test scores as the
standardizer. Confidence intervals around d were approxi-
mated from the central t-distribution (Robey, 2004).

Clinical Significance
We tested the differential probability of a clinically relevant

outcome after online treatment compared with both control
groupswith two-sided Fisher’s exact tests and expressed this
difference as odds ratios (ORs; Hillis & Woolson, 2002). For
binge eating and purging, we defined abstinence (i.e., a fre-
quency of 0) as the clinically relevant outcome. With regard
to the EDE-Q and the BAT, we applied the principles of reli-
able and clinically significant change (RCSC; Jacobson &
Truax, 1991). We used the reliable change index to determine
how many scale points a participant had to change to rule
out measurement error (EDE-Q=1.1 points, BAT=18.5
points). RCSC was defined as a reliable change from a
pre-test score above the clinical cut-off score (EDE-Q=2.3,
BAT=36) to a post-test score below the cut-off.

RESULTS

Participants

Recruitment resulted in 273 respondents. Of these, 91 (33%)
did not complete the screening. Of the remaining 182

respondents, 105 (58%) met inclusion criteria (cf. Figure 1).
As shown in Table 1, baseline characteristics were equally
distributed across the three experimental groups. Partici-
pants were female (n=104, 99%) and about 31years old.
Self-reported illness history indicated chronic symptoms
(the average duration of symptoms was M=11years,
SD=9), for which 62% (n=65) had received earlier treat-
ment. Primary measures indicated moderate to severe
bulimic symptoms (cf. Table 2). The vast majority (80%,
n=84) engaged in purging behaviour to compensate for
regular binge eating. Symptoms appeared to be more
severe in the online CBT group. However, these differences
were not significant (EDE-Q/BAT: largest ANOVA
Fdf=2,102 = 2.1, p=0.12; binge eating/purging: largest
Kruskal–Wallis w2df¼2¼ 4:3, p=0.11). Co-morbid symptoms
were mild, as measured by participants’ scores on the
DepressionAnxiety Stress Scales, whichwere slightly above
the clinical cut-off scores of the subscales of this measure
(cf. Table 1).

Adherence and Attrition

In the online CBT group, 74% (n= 26) of the participants
completed the full treatment. In the bibliotherapy group,
25 participants provided adherence data, of which 68%
(n= 17) worked through all chapters of the book. At
post-test, study attrition was 35% (n= 12) in the bibliother-
apy group, 17% (n= 6) in the online CBT group and 11%
(n= 4) in the waiting list group (a non-significant differ-
ence: Fisher’s Exact test: p= 0.07). At follow-up, attrition
was 37% (n= 13) in the online CBT group and 46%
(n= 16) in the bibliotherapy group (Fisher ’s Exact test:
p= 0.31). In the period between pre-test and post-test,
additional psychological treatment was started by 31%
(n= 11) of the bibliotherapy group, 11% (n= 4) of the
waiting list group and 6% (n= 2) of the online CBT group
(a significant difference: Fisher’s Exact test: p= 0.004).

Statistical Significance and Effect Size

Within-group Improvements
Summary statistics and tests of symptom reduction

within the groups are shown in Table 2. Figure 2 provides
a graphical summary. Bulimic symptoms reduced signifi-
cantly in the online CBT group and in the bibliotherapy
group but not in the waiting list.

Between-group Comparisons
Table 3 shows the results of the primary hypothesis tests

of between-group differences. At post-test, binge eating
frequency, purging frequency and global eating disorder
symptom severity (EDE-Q) was significantly less in the
online CBT group compared with the bibliotherapy and
waiting list groups (p≤ 0.04; pooled between-group effect
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size: d= 0.9; range: 0.7< d< 1.2). Post-test differences in
symptom severity between the bibliotherapy group and
the waiting list group were non-significant (|d|< 0.2;
p= 0.99). At follow-up, due to improvements in the biblio-
therapy group, differences between the online CBT group
and the bibliotherapy group were no longer significant
(|d|< 0.2; p= 0.99).

Last observation carried forward intention to treat
may be overly liberal if attrition is unbalanced across ex-
perimental groups or if post-test data are carried forward
to impute missing follow-up data (Molenberghs et al.,
2004). Therefore, we reran analyses by using available
data only (post-test: n= 83; follow-up: n= 41). In terms of
statistical significance, the results of the intention-to-treat
analyses and the available data analyses were similar.

Abstinence and Clinically Significant Change

As shown in Table 4, participants in the online CBT group
were more likely to be abstinent from purging in compari-
son with the control group participants at post-test (OR=
7.2. p= 0.02) and were more likely to achieve RCSC with
respect to the EDE-Q (OR=4.5, p= 0.01). At follow-up,

differences between the online CBT group and the
bibliotherapy group were not significant (OR=1.0 to 1.4,
p= 0.99).

Client Satisfaction with Online Cognitive–
Behavioural Treatment

Participants following online CBT completed a post-test
evaluation questionnaire (including those participants
who started treatment at a later time; n= 51). On a point
scale of 1 to 10, they rated the overall value of treatment
with an average of 7.5 (SD=1.3) and the contact with their
therapists with an average of 8.6 (SD=1.9). Seventy-six
percent of the participants indicated that they had not
missed face-to-face contact, and 94% stated that they
would recommend the treatment to others.

DISCUSSION

As hypothesized, post-test reductions in bulimic symp-
toms were substantially greater with online CBT in com-
parison with bibliotherapy and waiting list. One year

Figure 1. Flowchart of study participation
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Table 1. Baseline characteristics of the three experimental groups

Characteristic† Online CBT (n= 35) Bibliotherapy (n= 35) Waiting list (n= 35)

Demographics
Female 97% 34 100% 35 100% 35
Age (M, SD) 30 10 31 9 32 11
Tertiary education 83% 29 74% 26 78% 27
Living with partner 43% 15 49% 17 46% 16
BMI
Underweight 0% 0 0% 0 0% 0
Normal 74% 26 78% 27 80% 28
Overweight 20% 7 9% 3 6% 2
Obese 6% 2 14% 5 14% 5
Symptoms
Years with symptoms (M, SD) 10 8 11 9 13 12
Received treatment before 66% 23 54% 19 66% 23
Co-morbidity{

Depression (M, SD) 15.4 9.3 12.3 10.2 14.3 10.0
Anxiety (M, SD) 5.8 6.7 5.0 4.6 6.5 6.6
Stress (M, SD) 14.3 9.0 13.7 10.0 16.3 9.5
Psychoactive medication 14% 5 14% 5 14% 5

CBT= cognitive–behavioural treatment.
†Values represent subsample percentages and sizes unless otherwise noted.
{This was measured using the Depression Anxiety Stress Scales. The clinical cut-off scores are as follows: depression= 12, anxiety = 5 and stress = 14.

Table 2. Reductions of bulimic symptomatology in an online CBT group, a bibliotherapy group and a waiting list control condition,
at pre-test, post-test and 1-year follow-up (intention-to-treat sample)

Measure† Pre-test (n= 105){ Post-test (n=105) Follow-up (n=70)}

Group M SD M SD d t34
} p M SD d t34 p

EDE-Q
Online CBT 4.2 1.0 2.7 1.5 1.5 6.9 <0.001 2.8 1.5 1.4 6.5 <0.001
Bibliotherapy 3.8 1.0 3.2 1.2 0.6 3.9 0.003 2.6 1.3 1.2 5.4 <0.001
Waiting list 3.8 1.0 3.4 1.3 0.4 2.4 0.08 —}

BAT
Online CBT 61.7 16.7 49.3 19.6 0.7 5.6 <0.001 49.6 22.4 0.7 4.5 <0.001
Bibliotherapy 53.4 17.7 48.8 18.8 0.3 2.4 0.05 43.0 18.5 0.6 3.7 0.003
Waiting list 58.9 16.8 56.3 18.7 0.1 1.2 0.46

Mdn†† IQR†† Mdn IQR Δ†† z} p Mdn IQR Δ z p
Binge eating (1month)
Online CBT 15 16 2 7 13 4.2 <0.001 2 9 13 4.0 <0.001
Bibliotherapy 10 15 8 10 2 2.4 0.04 6 14 4 3.5 0.001
Waiting list 8 12 5 7 3 1.9 0.14
Purging (1month)
Online CBT 14 25 0 6 14 3.1 0.002 1 6 13 3.0 <0.001
Bibliotherapy 10 26 6 16 4 2.0 0.05 1 12 9 2.9 0.01
Waiting list 6 12 4 11 2 0.2 0.49

CBT= cognitive–behavioural treatment. EDE-Q=Eating Disorder Examination Questionnaire. BAT=Body Attitude Test. IQR= interquartile range.
†Behavioural items of the EDE-Q were used to assess 1month frequencies of binge eating and purging (defined as the sum of the frequencies of self-
induced vomiting and laxative misuse).
{n= 35 per group.
}t=paired t-test statistic; z=Wilcoxon signed-rank test statistic.
}Follow-up data of the waiting list group are not shown, because follow-up measurements in this group were administered at a later time.
††Because the distributions of the frequencies of binge eating and purging episodes were highly skewed, the median and the IQR were used as summar-
izing statistics. Δ denotes the median difference (pre-test/post-test and pre-test/follow-up).
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Figure 2. Change in bulimic symptoms from pre-test to 1-year follow-up per experimental condition

Table 3. Online CBT versus bibliotherapy versus a waiting list control condition: pair-wise differences in the reduction of bulimic
symptomatology at post-test and 1-year follow-up (intention-to-treat analysis)

Measure† Contrast

Post-test 1-year follow-up

ANCOVA Effect size} ANCOVA Effect size}

F1,67 p d CI95% F1,67 p{ d CI95%

EDE-Q Online CBT–waiting list 15.6 0.003 1.2 �0.5 —}

Online CBT–bibliotherapy 8.7 0.04 0.9 �0.5 0.1 0.99 0.2 �0.6
Bibliotherapy–waiting list 1.2 0.99 0.2 �0.4

Binge eating (1month) Online CBT–waiting list 9.3 0.04 0.7 �0.5
Online CBT–bibliotherapy 15.3 0.003 1.0 �0.5 1.3 0.99 0.3 �0.4
Bibliotherapy–waiting list 0.7 0.99 �0.2 �0.5

Purging (1month) Online CBT–waiting list 10.8 0.02 0.8 �0.5
Online CBT–bibliotherapy 10.6 0.02 0.8 �0.5 0.5 0.99 0.2 �0.5
Bibliotherapy–waiting list 0.1 0.99 0.1 �0.5

BAT Online CBT–waiting list 10.1 0.03 0.6 �0.4
Online CBT–bibliotherapy 5.0 0.26 0.5 �0.3 0.0 0.99 0.1 �0.4
Bibliotherapy–waiting list 1.0 0.99 0.1 �0.3

CBT= cognitive–behavioural treatment. EDE-Q=Eating Disorder Examination Questionnaire. BAT=Body Attitude Test.
†Behavioural items of the EDE-Q were used to assess 1month frequencies of binge eating and purging (defined as the sum of the frequencies of self-
induced vomiting and laxative misuse).
{p-values were Holm–Bonferroni adjusted to correct for a total of 16 tests of significance.
}d=Cohen’s d effect size; CI95%= 95% confidence interval of d.
}Follow-up data only allowed for the comparison of online CBT and bibliotherapy.
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after treatment, differences between online CBT and bib-
liotherapy were no longer significant, due to improve-
ments in the bibliotherapy group. Participants allocated
to online CBT reported large, clinically relevant and stable
reductions in bulimic symptoms. Notwithstanding the ab-
sence of face-to-face contact, treatment dropout was ac-
ceptable, and client satisfaction was high.
Results provide further support for the hypothesis that

therapist support is a critical determinant of treatment
efficacy and adherence in Internet-delivered treatment
(Andersson & Cuijpers, 2009; Cuijpers et al., 2009). The
self-help book and the online treatment comprised simi-
lar therapeutic principles and strategies. Yet, at post-test,
the effects of the online CBT group were significantly
better than those of the bibliotherapy group, whereas
the effects of the bibliotherapy group were not signifi-
cantly different from those of the waiting list group. In
addition, participants in the bibliotherapy group were
more likely to drop out of the study or seek additional
treatment. Formal cost-effectiveness studies are needed
to further inform us on the relative benefits of guided
and unguided interventions.
Our results imply that face-to-face sessions are an op-

tional ingredient of online CBT. Past trials of Internet-
based CBT for bulimic symptoms (Fernandez-Aranda

et al., 2009; Ljotsson et al., 2007; Nevonen et al., 2007;
Robinson & Serfaty, 2008; Sánchez-Ortiz et al., 2010)
included face-to-face sessions, which limits conclusions
about the effects of online treatment per se, and may re-
strict the results of these trials to those clients who are
not deterred by face-to-face contact. These limitations do
not apply to this trial, since the study did not involve
any face-to-face contact. In the study of Sánchez-Ortiz
et al. (2010), face-to-face contact was replaced with tele-
phone contact when participants preferred not to meet
face to face. If existing online programmes, which cur-
rently require face-to-face sessions, are adapted along
similar lines, then the uptake of these programmes might
increase.
In the online CBT group, improvements at post-test

remained stable up to 1 year after treatment. However, in
the bibliotherapy group, participants strongly improved
after the end of treatment, which resulted in non-significant
differences between the two experimental conditions at
follow-up. Since the bibliotherapy did not have effects at
post-test, it is likely that bibliotherapy had an indirect
delayed effect; bibliotherapy might have stimulated partici-
pants to seek additional treatment at a later stage. The fact
that 31% of the participants in the bibliotherapy group
started additional treatment before post-test supports this

Table 4. Online CBT versus control conditions (bibliotherapy and waiting list): rates of RCSC (EDE-Q/BAT) and abstinence (binge
eating/purging) at post-test and 1-year follow-up (intention-to-treat analysis)

Measure† Pre-test Post-test (n=35 per group) Follow-up (n=35 per group)

Group n{ RCSC Odds ratio (CI95%) p} RCSC Odds ratio (CI95%) p

EDE-Q
Online CBT 33 42% 4.5 (1.5–13.9) 0.01 39% 1.3 (0.4–4.3) 0.99
Bibliotherapy 31 16% 32%
Waiting list 34 12% —}

BAT
Online CBT 32 21% 3.0 (0.7–13.4) 0.51 25% 1.0 (0.3–4.0) 0.99
Bibliotherapy 29 14% 24%
Waiting list 31 3%

Abstinent Odds ratio p Abstinent Odds ratio p
Binge eating (1month)
Online CBT 35 37% 3.5 (1.2–10.4) 0.07 40% 1.3 (0.4–3.8) 0.99
Bibliotherapy 35 14% 34%
Waiting list 35 14%
Purging (1month)
Online CBT 28 39% 7.2 (1.8–35.4) 0.02 39% 1.4 (0.4–5.2) 0.99
Bibliotherapy 26 8% 30%
Waiting list 24 8%

CBT= cognitive–behavioural treatment. RCSC= reliable and clinically significant change. EDE-Q=Eating Disorder Examination Questionnaire.
BAT=Body Attitude Test.
†Behavioural items of the EDE-Q self-report were used to assess 1month frequencies of binge eating and purging (defined as the sum of the frequencies
of self-induced vomiting and laxative misuse).
{n=number of participants with clinical symptom levels at pre-test: EDE-Q> 2.3; BAT> 36; binge eating and purging frequency> 0.
}p-values reflect the results of a Fisher’s Exact test of the differences between the online CBT group and the control conditions (at post-test: the
combined bibliotherapy group and the waiting list group; at follow-up: the bibliotherapy group). p-values were Holm–Bonferroni adjusted to
correct for multiple testing.
}Follow-up data of the waiting list group are not shown because follow-up measurements in this group were administered at a later time.
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reasoning. Our results suggest that bibliotherapy
increases the probability of recovery by promoting posi-
tive attitudes towards treatment in a considerable portion
of patients.

Limitations

First, results of the long-term follow-up should be inter-
preted with caution. Study attrition at follow-up was
high. Participants, who experienced a more favourable
long-term outcome, may have been more inclined to re-
spond to the follow-up invitations. Also, no data were
available with regard to additional treatment between
post-test and long-term follow-up. This is a serious omis-
sion, since these data could have provided more support
for our post hoc hypothesis about the effect of additional
treatment at follow-up.
Second, this study focused on purging as a compensa-

tory behaviour. Quantitative assessment of change in
non-purging compensatory behaviours was not consid-
ered, since these behaviours are not adequately tapped
by the EDE-Q (Berg et al., 2011). It is possible that some
participants replaced purging with non-purging compen-
satory behaviour, such as excessive physical exercise, diet-
ing and fasting. Future studies should address this
possibility. Third, we relied on dimensional screening dur-
ing the recruitment of the participants. Formal diagnoses
would have required in-person interviews, which were in-
compatible with the goals of the study. In effect, some
included participants probably did not fully meet the
diagnostic criteria of BN. This might be considered a limi-
tation. However, the dimensional approach increased the
external validity of the trial, since patients often present
with subclinical symptoms in clinical practice. In addition,
our data indicate that we included a rather severe group
of participants, who suffered from chronic symptoms,
for which more than half of the participants had been trea-
ted before. Nonetheless, formal diagnoses could have
complemented our results.Wewill add clinician-administered
assessment to our future trials, since there are indica-
tions that in-person and telephone structured interviews
yield comparable conclusions (Aziz & Kenford, 2004;
Crippa et al., 2008). Fifth and finally, results would have
been more compelling if treatment satisfaction could have
been reported for bibliotherapy as well.

Conclusion

The present study identifies web-based, standardized,
therapist-assisted CBT as a viable and promising treat-
ment for bulimic symptoms. Internet-delivered treatment
may provide an acceptable treatment alternative for bu-
limic patients who are reticent about face-to-face contact.
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