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Abstract
Purpose To evaluate the long-term effectiveness of a web-based therapist-delivered cognitive behavioral therapy (CBT) for 
patients with eating disorders (ED).
Methods We used follow-up data from a randomized controlled trial that evaluated a web-based CBT on ED psychopathol-
ogy and related health, compared to a waiting list control (WL) condition. As participants of the WL condition started the 
intervention after their waiting period, follow-up data included participants from both groups. The primary outcome was 
change from baseline, at 3, 6, and 12-month intervals in ED psychopathology, analyzed using mixed models for repeated 
measures. Secondary outcomes included body dissatisfaction, BMI, physical health, mental health, self-esteem, quality of 
life, and social functioning.
Results The population comprised 212 participants in total, in three subgroups: bulimia nervosa (BN; n = 44), binge eating 
disorder (BED; n = 83), and ED not otherwise specified (EDNOS; n = 85). Treatment effects were sustained during follow-up, 
with generally large effect sizes for the reduction of ED psychopathology and body dissatisfaction, and small to moderate 
effect sizes for physical and mental health, self-esteem, social functioning, and quality of life. Most effects were found for 
all three subgroups, except for long-term improvements in self-esteem and quality of life among participants with BN and 
EDNOS.
Conclusion This study showed long-term sustainability of treatment effects up to 1-year post-treatment of a web-based 
therapist-delivered CBT for patients with various ED.
Level of evidence Level IV, evidence obtained from multiple time series analysis, with intervention.
Unique clinical trial number NTR2415—Dutch Trial Registry (http://www.trial regis ter.nl/trial reg/admin /rctvi 
ew.asp?TC=2415).
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Introduction

Emerging technologies offer opportunities for accessible 
and low-threshold psychological interventions for patients 
with psychiatric conditions. Technology-based interven-
tions are especially important for patients with eating 
disorders (ED) [1, 2] because many individuals with ED 
avoid regular mental health care, due to barriers as feel-
ings of shame, fear of stigmatization, lack of awareness, 
and low motivation for treatment [3–5]. The health risks 
of ED are potentially serious, resulting in severe psycho-
logical, physical, and social issues [6–9]. According to a 
meta-analysis, only 23% of those suffering from ED sought 
eating disorder-specific treatment [10]. Moreover, partici-
pation rates were even smaller due to a limited availability 
of specialized institutions, long waiting times, and high 
costs [5, 11, 12]. These issues might be resolved by the 
use of computer- and internet-based interventions (CBIs), 
as they provide immediate accessibility and relative ano-
nymity to their users.

In eating disorder treatment, CBIs are superior to wait-
ing lists in reducing ED psychopathology and the core 
symptoms of binging and purging [1, 2]. However, results 
of these studies should be considered with caution given 
the limited number of high-quality studies, especially 
regarding long-term sustainability of treatment effects 
[1, 2, 13]. This is an important knowledge gap, given the 
substantial relapse rates in eating disorders and prolonged 
vulnerability of patients to relapse [14, 15]. Studies on 
CBIs with a longer follow-up and studies comparing CBIs 
to face-to-face treatment are rather scarce. Wagner et al. 
[16] compared online CBT with conventional-guided bib-
liotherapy in females with bulimia nervosa (BN) in a study 
with a follow-up of 18 months. Significant improvements 
in eating disorder symptomatology were found in both 
groups, which remain stable in long term, but online CBT 
was not superior to bibliotherapy, both at post-treatment 
and 18-month follow-up. A 20-week web-based CBT with 
25 scheduled therapist feedback moments also showed to 
be effective in reducing bulimic symptoms, with results 
sustaining up to 1-year follow-up [17]. In that study, the 
web-based CBT was superior to no treatment (waiting list 
group) and unsupported bibliotherapy at post-treatment, 
but the differences between online CBT and bibliother-
apy were no longer significant at 1-year follow-up, due to 
improvements in the bibliotherapy group. Compared to 
face-to-face therapy, a telemedicine-delivered CBT includ-
ing 20 sessions of videoconferencing with a trained thera-
pist was roughly equivalent in outcome among patients 
with BN and bulimic symptoms at 12-month follow-up 
[18]. Comparable results were found for a 20-week thera-
peutic chat group therapy for patients with BN at 12-month 

follow-up, although this online therapy was inferior to the 
same treatment conducted via face-to-face group therapy 
at post-treatment [19]. The study of de Zwaan et al. [20] 
showed similar outcomes for patients with full or subsyn-
dromal binge eating disorder (BED), with internet-based 
guided self-help to be less efficacious compared to face-
to-face CBT at post-treatment and at 6-month follow-up, 
while these differences disappeared at 1.5-year follow-up.

The current paper reports on a 1-year follow-up study 
into a web-based CBT for female patients with ED. A rand-
omized controlled trial (RCT) with pre–post design already 
proved this intervention to be superior to a waiting list con-
trol (WL) group in reducing ED psychopathology and body 
dissatisfaction, and in improving ED-related health, self-
esteem en social functioning at post-treatment [21]. Since 
participants of the WL group also started the web-based 
CBT after the 15-week waiting period, follow-up analy-
ses were conducted for participants from both groups. The 
aim of this paper is to evaluate the long-term sustainabil-
ity of treatment effects, also for the specific ED subgroups 
BN, BED, and eating disorders not otherwise specified 
(EDNOS). Furthermore, we will examine treatment out-
comes in relation to patients’ treatment adherence.

Materials and methods

Procedure

The study was registered in the Dutch Trial Registry 
(NTR2415) and details of the protocol have been published 
previously [22]. It was approved by the Ethics Committee of 
Medical Spectrum Twente in March 2011 (reference number 
NL31717.044.010, P10-31).

Participants (n = 214) were recruited via the Dutch web-
site www.etend ebaas .nl (“Look at your eating”) from March 
2011 until December 2013. All female patients who met 
DSM-IV criteria for BN, BED or EDNOS, had access to 
the Internet, were fluent in Dutch, and had a referral from 
their general practitioner (GP) were eligible to participate in 
this study. Exclusion criteria included severe underweight, 
suicidal ideation, receiving psychological or pharmaceutical 
treatment for any eating disorder in the prior 6 months, preg-
nancy, and expected absence for 4 weeks or longer during 
the web-based CBT. Eligible participants provided written 
informed consent and were randomly assigned to start the 
web-based CBT immediately (n = 108) or after a waiting 
period of 15 weeks (n = 106). Two participants withdrew 
before the completion of the baseline questionnaire, thus 212 
participants were included in this study. Outcome measures 
were assessed before and after the web-based CBT, and at 
3, 6, and 12 months after the completion (or premature ter-
mination) of the treatment.

http://www.etendebaas.nl
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Web‑based CBT

The intervention consisted of 16 treatment modules with 
at least 21 online contact moments, with asynchronous 
communication with a personal therapist bi-weekly, and 10 
assignments, based on the principles of CBT and motiva-
tional interviewing (MI) [23, 24]. The first part of the treat-
ment focused on analyzing participants’ eating behaviors 
and the function of the ED. The second part aimed to change 
eating attitudes and behaviors. Therapists’ support included 
a comprehensive response to participants’ messages, com-
pleted assignments or questionnaires, and registrations in 
the online eating diary. Therapists had a bachelor’s degree 
in nursing or social work or a master’s degree in psychology. 
They completed extensive training and were supported by a 
multidisciplinary team throughout the web-based treatment. 
A detailed overview of the web-based intervention has been 
published previously [21].

Participants were considered treatment completers when 
they had attended all 16 treatment modules with at least 21 
times of contact with their therapist and completion of all 
ten assignments. Participants who dropped out of treatment 
before the completion of the first part were considered early 
treatment dropouts. Participants who stopped the treatment 
afterwards were considered late treatment dropouts. Details 
about participants’ treatment adherence, including their rea-
sons for dropout, treatment experiences, and predictors for 
dropout, have been published previously [25].

Measures

Eating disorder psychopathology

ED psychopathology, our primary outcome, was assessed 
with the Dutch version of the Eating Disorder Examination-
Questionnaire (EDE-Q) [26, 27]. The EDE-Q is a self-report 
questionnaire that assesses the frequency of eating disor-
dered symptoms in a 28-day period. EDE-Q generates a 
global scale, as well as four subscales (restraint, eating con-
cern, shape concern, weight concern). The items were scored 
on a 7-point Likert scale (0–6), with a higher score reflecting 
greater psychopathology. The EDE-Q also measures the key 
behavioral features of EDs (e.g., number of binge eating 
episodes, purging, laxative use). Although addressing these 
behaviors was one of the main goals of the web-based CBT, 
we did not include them as outcome measures, given the lim-
ited reliability of measuring them with the EDE-Q according 
to prior studies [28–31].

Body dissatisfaction

The 20-item body attitude test (BAT) [32, 33] measures 
the level of body dissatisfaction. The items were scored 

on a 6-point Likert scale (0–5), with a cut-off score of 36 
and a higher score representing a more disordered body 
experience.

Body mass index (BMI)

Participants’ BMI (kg/m2) was calculated with their self-
reported height and weight.

Physical health

Physical health was assessed with the 10-item Maudsley 
Addiction Profile-Health Symptom Scale (MAP-HSS) [34] 
and 15 ED-specific physical complaints. All items were 
scored on a 5-point Likert scale (0–4), with a higher score 
representing more physical complaints in the past 30 days.

Mental health

The Depression Anxiety Stress Scale (DASS-21) [35] was 
used to measure participant’s mental health. The DASS-21 
is a 21-item self-report questionnaire assessing levels of 
depression, anxiety, and stress in the past week. Each item 
was scored on a 4-point Likert scale (0–3), with a higher 
score representing greater levels of depression, anxiety, and 
stress.

Self‑esteem

Self-esteem was evaluated with the 10-item Rosenberg Self-
Esteem Scale (RSES) [36], with a higher score representing 
a higher level of self-esteem.

Quality of life

The EuroQol visual analogue scale (EQ-5D VAS) [37] was 
used as indicator of participant’s quality of life. The EQ-5D 
VAS records participant’s self-rated health on a scale rang-
ing from 0 (‘worst imaginable health state’) to 100 (‘best 
imaginable health state’).

Social functioning

Social functioning was assessed with nine items of the 
Measurements in the Addictions for Triage and Evalua-
tion—International Classification of Functioning, Disability 
and Health (MATE-ICN) [38]. All items were scored on a 
5-point Likert scale (1–5), with a higher score representing 
more problems in social function.
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Statistical analyses

The long-term results of the web-based CBT were measured 
using Mixed Models for Repeated Measures. Time effects 
were assessed for all participants, for all three ED subgroups 
(BN, BED, EDNOS), and for completers, early dropouts, 
and late dropouts. Effect sizes were calculated by subtracting 
the average score at the 12-month post-treatment follow-up 
from the average score at baseline, and dividing the result 
by the standard deviation of the baseline. Effect sizes of 0.8 
were considered large, effect sizes of 0.5 were moderate, and 
effect sizes of 0.2 were seen as small [39]. All analyses were 
conducted using SPSS version 21.

Results

Participants

Participants were 212 women with BN (n = 44), BED 
(n = 83), or EDNOS (n = 85) and a mean age of 39.5 (SD 
11.6) years. Most participants lived with others (n = 158; 
75%), were employed (n = 168; 79%), and had completed 
higher education (n = 108; 51%). Less than half of the par-
ticipants (n = 94; 44%) had received prior care for their 
ED, although many had a long history of disordered eating 
behavior (13% < 5 years; 13% 5–10 years; 30% 11–20 years; 
39% > 20 years).

Treatment dropouts

Sixty percent of the 212 participants (n = 128) completed the 
web-based CBT. Of the other 84 participants, half completed 
the first part of the program and dropped out afterwards 
(n = 42; 20%; late dropouts). The other participants (n = 42; 
20%; early dropouts) stopped the treatment during the first 
part (n = 29) or never started (n = 13). Treatment adherence 
did not differ significantly between the three ED subgroups.

Post-treatment data were available for 180 participants 
(85%) and at follow-up at 3, 6, and 12 months, for 159 
(75%), 157 (74%), and 153 (72%), respectively (Fig. 1). As 
shown in Fig. 1, the study dropout rates of the three ED 
subgroups were similar.

Long‑term effects of web‑based CBT on eating 
disorder psychopathology

The significant improvement in ED psychopathology 
during treatment was sustained up to 1 year after treat-
ment (Table 1). The effect size was large (d = 0.97) with a 
decrease of the mean EDE-Q total score from 3.26 (baseline) 
to 2.19 (12-month follow-up) (difference − 1.07). No sig-
nificant differences were found between the effect achieved 

at post-treatment and the scores at 3, 6, and 12 months of 
follow-up (data not shown). Similar results were found for 
the four EDE-Q subscales, with generally large effect sizes 
for eating concern, shape concern and weight concern, and 
a moderate effect size for restraint.

Long‑term effects of web‑based CBT on eating 
disorder‑related health

For all secondary outcomes (except BMI) significant 
improvements were found between baseline and post-
treatment with effect sizes between d = 0.32 and d = 0.70 
(Table  1). These effects were maintained up to 1  year 
after treatment. For body dissatisfaction, the improvement 
from baseline to post-treatment further progressed at 6- 
and 12-month follow-up. For participants with a baseline 
BMI >25, the BMI improved gradually over time and the 
improvement was significant at all follow-ups. However, 
effect sizes were small (between d = 0.09 and d = 0.18).

Additional treatment during follow‑up

Of all participants, 23% (n = 49) received professional 
treatment from a GP, therapist or dietician, or completed a 
web-based treatment elsewhere during the 1-year follow-up 
period. Most other participants (n = 121; 57%) received no 
professional treatment during this period. For the remain-
ing participants (n = 42; 20%), information about additional 
treatment during follow-up was missing.

Receiving additional professional treatment during the 
1-year follow-up period resulted in changes in long-term 
outcomes of similar magnitude: in those receiving additional 
professional treatment, the mean of the EDE-Q total score 
changed from 3.43 (baseline) to 2.47 (12-month follow-up) 
(difference − 0.97), while for those not receiving additional 
professional treatment, the mean changed from 3.30 (base-
line) to 2.12 (12-month follow-up) (difference − 1.18).

Treatment outcomes for subgroups BN, BED, 
and EDNOS

For all three subgroups (BN, BED, and EDNOS), the 
improvement in ED psychopathology was significant at 
post-treatment and remained so at follow-up 1 year later 
(ESM Appendix 1). Effect sizes were large for all three sub-
groups both after treatment (between d = 0.75 and d = 0.99) 
and 1 year later (between d = 0.94 and d = 1.12). All EDE-Q 
subscales improved between baseline and post-treatment 
in all subgroups (data not shown), except for the subscale 
restraint in the EDNOS subgroup. At follow-up, positive 
results remained and restraint in the EDNOS subgroup had 
improved significantly compared to baseline. However, 
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restraint in the BN subgroup proved no longer significantly 
different from baseline.

Regarding secondary outcomes, participants with BN, 
BED, and EDNOS all improved significantly on physical 

and mental health, body dissatisfaction, and social func-
tioning during treatment (ESM Appendix 1). These effects 
were also sustained up to 1-year post treatment with, gener-
ally, moderate to large effect sizes for body dissatisfaction, 

Fig. 1  CONSORT flow diagram for a randomized controlled trial in patients with eating disorders receiving web-based CBT
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moderate effect sizes for mental health, and small to moder-
ate effect sizes for physical health and social functioning. 
The BED and EDNOS subgroup also showed significant 
improvements for self-esteem and quality of life at post-
treatment, but those improvements were only sustained 
at 1-year follow-up for the BED subgroup. Moreover, the 
improvement in BMI was also significant at 1-year follow-up 
for participants in the EDNOS subgroup with a BMI >25 
at baseline.

Treatment adherence in relation to treatment 
outcomes

The significant and lasting improvements in ED psycho-
pathology and related health outcomes were applicable 
for treatment completers, but often not for treatment drop-
outs (ESM Appendix 2). Late dropouts showed significant 
improvements in ED psychopathology (at 1-year follow-
up) and body dissatisfaction (both, at post-treatment and at 
1-year follow-up). For early dropouts, significant improve-
ments were found in physical health (both, at post-treatment 
and at 1-year follow-up), body dissatisfaction (at 1-year 
follow-up), and mental health (at post-treatment).

Discussion

This study demonstrated that the reduction of ED psycho-
pathology among women with eating disorders who par-
ticipated in the web-based CBT sustained up to 1-year 
post-treatment for all ED subgroups (BN, BED, EDNOS). 
Improvements in patients’ physical and mental health, body 
satisfaction, and social functioning also sustained at 1-year 
follow-up for all ED subgroups. Furthermore, long-term 
improvements in self-esteem and quality of life were found 
for patients with BED. The EDNOS subgroup with a BMI 
>25 at baseline showed additional long-term improvements 
in body mass index.

Although our dropout rate of 40% is not uncommon in 
ED treatment [40], this study highlights the importance of 
treatment completion as positive long-term improvements 
in ED psychopathology were found primarily in participants 
who completed the web-based CBT. Regarding ED-related 
health, also less improvement over time was found for 
patients who dropped out of the web-based treatment. These 
results are consistent with results found in other studies [1]. 
Therefore, improving treatment adherence and compliance 
should receive more attention to enhance the effectiveness 
of the web-based treatment.

The improvement in ED psychopathology found in 
this study is comparable to other studies, although effect 
sizes in this study were somewhat lower than in previous 
studies [16–18]. This may be explained by differences in 

treatment adherence, handling of missing data, eating dis-
order subgroups, type of intervention, or measurements to 
assess the primary and secondary treatment outcomes. For 
example, in the study of Ruwaard et al. [17], an effect size 
of d = 1.5 at post-treatment and d = 1.4 at 1-year follow-up 
was found for the improvement of ED psychopathology 
among patients with bulimic symptoms (versus d = 0.8 and 
d = 1.0, respectively, in our study). Here the percentage of 
treatment completers was higher and missing data were 
handled using last-observation-carried-forward (LOCF) 
data imputation, which is an inferior method compared to 
mixed models for repeated measures. The study of Wagner 
et al. [16] also used LOCF data imputation, and differ-
ent measurements were used to assess ED psychopathol-
ogy and related health, making a valid comparison of the 
results of both studies nearly impossible. The study of 
Mitchell et al. [18] comprised the effects of CBT deliv-
ered via videoconferencing compared to CBT delivered 
face-to-face for patients with BN and bulimic symptoms. 
It would be interesting to further study the effectiveness 
of the web-based CBT in comparison to other active CBIs 
or to traditional face-to-face treatments.

The strengths of this study include a relatively large 
sample size, rather low study dropout, long-term follow-
up, and better way of handling missing data. Furthermore, 
this study, contrary to previous studies, included partici-
pants of all ED subgroups (BN, BED, EDNOS). On the 
other hand, the lack of reliable information on number 
of binge eating episodes and purging (due to the limited 
reliability of the EDE-Q in measuring those behaviors) 
was an important limitation of our study. Another limita-
tion was the assessment of ED diagnoses using the online 
self-report questionnaire EDQ-O and additional online 
questions [41], rather than the gold standard structured 
in-person clinical interview. However, we considered such 
a face-to-face interview to be incompatible with the goals 
of using CBT to reduce barriers to access treatment. The 
absence of information on the occurrence of comorbidities 
with other clinically relevant disorders is also a limitation 
of our study. Furthermore, our sample had a relatively high 
mean age. Based on the information about the history of 
the disordered eating behavior, we could determine that 
participants did not have a late onset of the ED but a long 
history of disordered eating behavior. In addition, we did 
not verify whether the ED diagnoses were still applicable 
during follow-up.

In conclusion, this study shows that web-based treatment 
can result in long-term improvements in ED psychopathol-
ogy, body dissatisfaction, physical and mental health, and 
social functioning in patients with various eating disorders. 
The main challenge is, however, to minimize dropout and to 
enhance treatment compliance to achieve optimal treatment 
outcomes.
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What is already known on this subject?

Studies on long-term effectiveness of interned-based inter-
ventions for EDs are scarce. More research is needed, 
given substantial relapse rates and prolonged vulnerability 
of ED patients to relapse.

What does this study add?

This study showed that the web-based CBT results in long-
term improvements in ED psychopathology, body dissatis-
faction, physical and mental health, and social functioning 
in patients with various EDs.
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