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Background: Although binge eating disorder (BED) is the most common eating pathology and carries a high
mental and physical burden, access to specialized treatment is limited due to patient-related barriers and
insufficient healthcare resources. Integrating web-based self-help programs into clinical care for BED may
address this treatment gap by making evidence-based eating disorder interventions more accessible.

Methods: A two-armed randomized controlled trial will be conducted to evaluate the effectiveness of a web-based
self-help intervention for BED in routine care settings. Patients aged 18-65 years fulfilling the diagnostic criteria
for BED (N = 152) will be randomly allocated to (1) an intervention group receiving a 12-week web-based self-
help program or (2) a waitlist control group with delayed access to the intervention. The primary outcome will be
the number of binge eating episodes. Secondary outcomes include global eating pathology, functional impair-
ments, work capacity, well-being, comorbid psychopathology, self-esteem, and emotion regulation abilities.
Measurements will be conducted at baseline (study entrance), 6 weeks after baseline (mid-treatment), and 12
weeks after baseline (post-treatment). To capture outcomes and treatment mechanisms in real-time, traditional
self-reports will be combined with weekly symptom monitoring and ecological momentary assessment.
Discussion: Evaluating the effectiveness of web-based interventions is essential to overcome the treatment gap for
patients with BED. When adequately integrated into standard care, these programs have the potential to alleviate
the high burden of BED for individuals, their families, and society.

Trial registration: https://clinicaltrials.gov/ct2/show/NCT04876183, 1dentifier: NCT04876183 (registered on May
6th, 2021).

Left untreated, BED often takes a chronic course (Pope et al., 2006; Udo
and Grilo, 2018), and mortality rates are increased (Fichter and Quad-
flieg, 2016; Smink et al., 2012). In a representative sample in the United
States, up to 23% of individuals with BED endorsed previous suicide

1. Introduction

1.1. Background and rationale

Binge eating disorder (BED) is characterized by recurrent episodes of
consuming large amounts of food marked by a loss of control (APA,
2013) and is associated with critical impairments in physical health,
social integration, professional performance, and overall quality of life
(Agh et al., 2015; Erskine et al., 2016; Udo and Grilo, 2020). Across the
spectrum of eating disorders, BED is the most common, with a lifetime
prevalence of approximately 2% for women and 1% for men (Cossrow
et al.,, 2016; Erskine and Whiteford, 2018; Keski-Rahkonen, 2021).
Typically co-occurring physical illnesses include obesity, hypertension,
and type 2 diabetes (McCuen-Wurst et al., 2018; Udo and Grilo, 2019).
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attempts (Udo et al., 2019), and the majority (94%) fulfilled the criteria
for at least one comorbid psychiatric disorder (Udo and Grilo, 2019).
Based on these illness-related personal and societal costs, identifying
and implementing effective BED treatments is fundamental.

Cognitive Behavioral Therapy (CBT) is the most established
evidence-based intervention for BED (for meta-analyses, see Brownley
et al., 2016; Hilbert et al., 2019; Linardon et al., 2018b), recommended
by national treatment guidelines of the National Institute for Health and
Care Excellence (NICE, 2017) and the Association of Scientific Medical
Societies in Germany (Herpertz and Herpertz-Dahlmann, 2017).
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However, despite the effectiveness of CBT, treatment rates for BED are
lower than those for many other mental disorders (Kessler et al., 2013;
Silén et al., 2021). Specifically, only 49% of the patients fulfilling the
criteria for BED are recognized in healthcare (Coffino et al., 2019), and
of these, only 15-17% receive evidence-based treatments (Layard et al.,
2012; Silén et al., 2021), increasing the risk of chronicity and the burden
of illness (Striegel Weissman and Rosselli, 2017).

Barriers in the help-seeking process can explain this unmet need for
treatment (Erskine et al., 2016; Linardon et al., 2021; Striegel Weissman
and Rosselli, 2017). On the patient's side, feelings of shame and guilt,
low change motivation, or lack of knowledge regarding eating disorders
can prevent seeking professional help (Becker et al., 2010; Coffino et al.,
2019). Contributing to these barriers, the severity of BED is publicly
underestimated, and binge eating is frequently attributed to low self-
discipline, increasing the stigma of the condition (Puhl and Suh,
2015). Service-related barriers are costs of mental health treatments,
policy and legal constraints (e.g., restrictions regarding reimbursement),
and limited availability or accessibility of evidence-based care (Kazdin
et al., 2017). For example, in Germany, patients have to wait 20 weeks
for psychotherapeutic outpatient treatment (BPtK, 2018). This delay is
often longer for BED compared to other eating disorders, possibly due to
a lack of awareness of this diagnostic category (Kessler et al., 2013;
Kornstein et al., 2016). Consequently, improving access to specialized
treatment is essential to reducing the burden and chronicity of BED.

Web-based self-help interventions can help overcome these barriers
by making treatments for BED more available (Aardoom et al., 2013;
Dolemeyer et al., 2013; Venkatesh et al., 2021). Empirical evidence
suggests that web-based interventions can effectively reduce BED
symptoms with medium to large effect sizes when investigating symp-
tom changes after completing online self-help programs (e.g., Beintner
et al., 2014; de Zwaan et al., 2017; Haderlein, 2022; Wyssen et al.,
2021). Moreover, web-based self-help interventions have several ad-
vantages compared to face-to-face psychotherapy. They are cost-
effective, easy to implement, have a low threshold, and are perma-
nently accessible while allowing a flexible treatment adaptation based
on individualized therapy goals (Aardoom et al., 2013; Dolemeyer et al.,
2013; Linardon et al., 2020). Therefore, online programs for BED could
be used to bridge waiting times for face-to-face therapy, facilitate
transfers from inpatient to outpatient care, or may serve as an alterna-
tive treatment for patients who perceive the barriers of face-to-face
therapy as too high (Beintner et al., 2014; Venkatesh et al., 2021).

Building on these advantages and addressing the need for more
accessible evidence-based treatments for BED, the present two-armed
randomized controlled trial will test the effectiveness of a web-based
self-help intervention for patients with BED regarding reductions in
core eating disorder symptoms and improvements in quality of life. As
there is still limited knowledge of the course and outcome of BED
compared to other eating disorders such as anorexia nervosa or bulimia
nervosa (Kazdin et al., 2017; Smink et al., 2013), the current study adds
to the existing BED treatment literature by evaluating a web-based
intervention in standard care settings compared to a waitlist control
condition. These findings address a significant research gap concerning
the use and effects of web-based interventions under routine care set-
tings, which remain largely understudied (Vollert et al., 2019).
Furthermore, our study will test potential mechanisms of treatment
success and predictors of intervention outcomes, such as changes in
emotion regulation (Dingemans et al., 2017; Izadpanah et al., 2019), to
understand which patients benefit most from online self-help in-
terventions for BED. Finally, traditional self-report questionnaires will
be complemented by ecological momentary assessment (EMA) using
mobile technology to capture treatment outcomes and mechanisms in
the natural environment and expand the ecological validity of our data
to real-time experience (Munsch et al., 2009; Pruessner et al., 2021;
Shiffman et al., 2008).
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2. Methods
2.1. Objectives and hypotheses

The overarching goal of our trial is to evaluate the 12-week web-
based self-help intervention Selfapy for BED, which employs CBT
methods targeting binge eating pathology directly (Munsch, 2003;
Munsch, 2007), as well as processes associated with the maintenance of
BED, such as emotion regulation, stress management, and self-esteem
(Dingemans et al., 2017; Linardon et al., 2019; Sipos and Schweiger,
2016). The intervention can be used via desktop browsers and mobile
devices and has been established alongside a program targeting the
treatment of bulimia nervosa in routine care settings (for details, see
Hartmann et al., 2022).

Based on the effectiveness of online interventions for BED (Beintner
et al., 2014; Haderlein, 2022), we expect that the program will lead to a
greater reduction in the frequency of binge eating episodes over the
twelve weeks of treatment compared to a waitlist control condition.
Moreover, we assume that there will be a higher decline in global eating
disorder symptoms and functional impairments as well as a higher in-
crease in well-being and work capacity in the intervention group
compared to the waitlist control group (Agh et al., 2015; Jenkins et al.,
2021; Safi et al., 2022). Finally, we expect that the web-based inter-
vention for BED will be associated with a significantly higher reduction
in comorbid psychopathology, increased self-esteem, and an improved
ability to regulate negative emotions after treatment (Dingemans et al.,
2017; Linardon et al., 2019; Prefit et al., 2019).

2.2. Participants and recruitment

Participants will be recruited via the intervention provider's website
(https://www.selfapy.de), social media, mailing lists, self-help forums, a
waitlist of subjects interested in the intervention, and information bro-
chures distributed in various inpatient and outpatient treatment centers
in Germany. Recruitment will be conducted in parallel with another
study at Heidelberg University testing the effectiveness of a web-based
intervention for bulimia nervosa (Hartmann et al., 2022). Individuals
interested in participating can register online to receive detailed infor-
mation about the procedure, complete an eligibility screening and
schedule a clinical interview to assess the inclusion and exclusion
criteria. Informed consent will be obtained from all participants, and
subjects can ask questions about the study procedure. Participants
included in the study will be reimbursed 30€ upon completing all study
assessments (baseline, mid-treatment, post-treatment). The participant
characteristics based on the PICO framework (Schardt et al., 2007) are
depicted in the supplementary material (Table S1).

2.2.1. Eligibility criteria

Inclusion criteria are (1) age between 18 and 65 years, (2) adequate
German-language skills (C1), (3) having a smartphone with permanent
internet access during the study period, and (4) meeting the diagnostic
criteria for BED according to the fifth edition of the Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM-5; APA, 2013). We will exclude
individuals with (1) a Body Mass Index (BMI) below 18.5, (2) current
psychotherapy or pharmacotherapy for eating disorders, (3) anorexia
nervosa or bulimia nervosa, (4) comorbid bipolar disorder or psychotic
disorders, (5) acute substance dependence, (6) current severe depressive
episodes, and (7) acute suicidality. These comorbidities were selected as
exclusion criteria as they may represent contraindications of using web-
based self-help interventions (e.g., von Brachel et al., 2014; Wilson and
Zandberg, 2012). Patients who do not meet the inclusion criteria due to
their condition's severity are encouraged to seek professional help and
are referred to alternative treatments. A primary diagnosis other than
BED and other comorbid diagnoses are not exclusionary to best repre-
sent routine care. Subjects who meet the criteria for bulimia nervosa
according to the DSM-5 will be included in our parallel study evaluating
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a web-based intervention for this condition (Hartmann et al., 2022).
Patients receiving psychotherapy or pharmacological treatment for
eating disorders at baseline are excluded, as changes in the primary and
secondary endpoints cannot be attributed to the intervention in case of
systematic pre-treatment group differences regarding healthcare ser-
vices utilization. To maximize our findings' external validity and
generalizability and best represent routine care in Germany, all partic-
ipants are free to seek other health care services after randomization,
including pharmacological and psychological treatments, which will be
assessed throughout the trial.

2.3. Trial design

A two-armed randomized controlled trial will be conducted to
evaluate the effectiveness of the web-based intervention for BED. The
CONSORT flow diagram (Altman and Schulz, 2001) for the study is
presented in Fig. 1. Subjects who meet the inclusion criteria based on an
eligibility screening and a diagnostic interview will be randomly
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allocated either to (1) an intervention group receiving immediate access
to the web-based intervention for BED or (2) a waitlist control group
with delayed access to the intervention (12 weeks). Assessments will be
conducted at baseline (study entrance), 6 weeks after baseline (mid-
treatment), and 12 weeks after baseline (post-treatment).

2.3.1. Randomization and blinding

After completing the diagnostic interview and the baseline assess-
ment, randomization will be performed in a 1:1 ratio by an independent
researcher who is not involved in the project using a computer-based
algorithm provided by the software SoSci Survey (Leiner, 2021). The
diagnostic interviews will thus be conducted blindly; that is, the clinical
interviewers do not know what treatment a participant will be allocated
to in case of inclusion (allocation sequence concealment; Altman and
Schulz, 2001). During the clinical interviews, participants are told that
the assigned waiting time varies randomly between 0 and 12 weeks to
prevent frustration, dropout, or other biases in the control group.
Following randomization, all participants receive an email with either a

Exclusion:
* no informed consent
Screening for eligibility © age> 65. or<18 )
» insufficient German language skills
* no smartphone with permanent internet access
Enrollment »| «  no occurrence of binge eating episodes
v *  body mass index <185
h e current psychotherapy or pharmacotherapy for
Structured diagnostic interviews eating disorders
Y, * current suicidal ideation
» Exclusion:
- v ~ * no binge eating disorder
. * current anorexia nervosa or bulimia nervosa
Baseline assessment e .
* comorbid bipolar disorder
~ - * comorbid psychotic disorders
* acute substance dependence
e current severe depressive episode
( . D * acute suicidali
Randomization Yy
N=152
L ( ) J
\ 4
( ) Allocation ( )
Intervention group Waitlist control group
(N=76) (N=16)
NS T J \_ Y,
s N s L1 N
12-week web-based intervention 12-week waiting time
L ¢ J L l J
( ] R Follow-Up ( . R
Mid-treatment assessment Mid-treatment assessment
(6 weeks) (6 weeks)
. ¢ J . ¢ J
e A e N
Post-treatment assessment Post-treatment assessment
(12 weeks) (12 weeks)
\ J . J
\ Analysis /

Fig. 1. CONSORT flow of participants randomly assigned to a web-based intervention for binge eating disorder or a waitlist control condition.
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code to immediately access the intervention or information that they
will receive a code in 12 weeks. Finally, the group allocation variable
will be blinded to allow unbiased data analyses. For this purpose, an
independent researcher will delete all information in the data set indi-
cating the group membership.

2.3.2. Intervention

Patients in the intervention group will receive immediate access to
the 12-week web-based treatment for BED (Selfapy) which can be used
via desktop or mobile browsers (Linardon et al., 2021). The intervention
is derived from evidence-based CBT methods and exercises (Munsch,
2003; Munsch, 2007; Sipos and Schweiger, 2016) and was developed in
several piloting phases incorporating the feedback of BED patients.
Drawing on a general diathesis-stress model, the intervention aims at
improving the participants' understanding of risk factors and their
coping abilities. After introducing this model, each lesson includes
informative texts, videos, audio files, and interactive exercises focused
on a specific topic, such as eating behavior, emotion regulation, stress
management, and weight control. Core exercises include eating protocols,
behavioral analysis of binge eating episodes, and cognitive restructuring
(Munsch, 2003; Munsch, 2007; Sipos and Schweiger, 2016). The par-
ticipants work on the contents of the intervention individually. How-
ever, minimal guidance is given by a psychologist who tracks the
participants' progress, sends reminders to start the program in cases of
low engagement, provides crisis management, and answers questions
concerning the exercises. Furthermore, the participants receive tech-
nical support via an integrated messenger function. Based on the
assumption that individual resources and risk factors vary across par-
ticipants, the program is personally adaptable, consisting of a core
course with six mandatory modules, followed by six individually
selectable specialization areas. All modules remain freely available to
the users for a year. Table 1 gives an overview of the core course, areas of
specialization, and the suggested 12-week treatment course.

Table 1
Content of the 12-week web-based intervention (Selfapy) for binge eating
disorder.

Module Exercises

Core course
Describing binge eating behavior and setting personal
goals concerning the intervention
Recognizing triggers and causes of binge eating, eating
protocols
Strategies to prevent binge eating episodes, short- and
long- term consequences of binge eating
Cognitive restructuring, identifying and replacing
automatic negative thoughts associated with binge eating,
falsifying negative cognitions

Emotion Regulating negative emotions to prevent binge eating
5 episodes, identifying emotions, training effective

1 Goal-setting
2 Psychoeducation

3 Eating behavior

4 Negative thoughts

regulation .
regulatory strategies
Stress Improving stress management, defusing stress-increasing
thoughts, relaxation training to reduce binge eating
management

episodes

Optional content

Training self-confidence and self-acceptance as an
essential treatment target of binge eating disorder
Recognizing personal resources and strengths,
discovering new sources of resilience, increasing positive
activities

Social Optimizing social support and strengthening social
environment competencies

Formal and informal mindfulness exercises, integrating
mindfulness into everyday eating behavior

Healthy diet and sufficient exercise to transfer therapeutic
success to daily life

Relapse prevention strategies, goals for further practice,
strategies to avoid future binge eating episodes

7 Self-esteem

8 Resources

10  Mindfulness

11 Weight control

Relapse

12 .
prevention
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2.3.3. Control group

Patients in the control group will not receive the web-based inter-
vention for BED during the 12-weeks following randomization. To best
represent routine care, they are free to seek other forms of professional
help, including pharmacological and psychological treatments. All
concurrently used healthcare services in the intervention and control
group will be captured at each assessment (Roick et al., 2001). Subjects
in the control group will receive the intervention after completing the
last measurement.

2.4. Measures

2.4.1. Eligibility screening

During the initial eligibility screening, age, weight, height, current
psychotherapy or pharmacotherapy for eating disorders, having a
smartphone with permanent internet access during the study period, the
occurrence of core eating disorder behaviors (based on the Patient Health
Questionnaire; Grafe et al., 2004; Lowe et al., 2002), and the risk for
suicidality will be assessed (using the Ask Suicide-Screening Questions;
Horowitz et al., 2020). Individuals who do not meet the screening
criteria receive information on other healthcare services or the possi-
bility to participate in other studies.

2.4.2. Structured clinical interviews

Subjects fulfilling the screening criteria will be contacted via tele-
phone or video call by an independent and trained researcher from
Heidelberg University who will administer the Eating Disorders Exami-
nation Interview (EDE; Hilbert et al., 2004) to assess the DSM-5 criteria
for BED and exclude possible diagnoses of anorexia nervosa or bulimia
nervosa. Moreover, to test for exclusionary comorbid diagnoses of se-
vere depressive episodes, bipolar disorder, substance use disorders,
acute suicidality, and psychotic disorders according to the DSM-5, the
Diagnostic Interview for Mental Disorders (DIPS-OA, Margraf et al., 2017)
will be conducted. Interrater reliability will be calculated by coding 20
clinical interviews by two different research team members. All di-
agnoses will be discussed within the research team, and a licensed
psychotherapist will supervise all diagnostic interviews.

2.4.3. Outcomes

Primary and secondary outcome measures will be assessed at base-
line (study entrance), six weeks after baseline (mid-treatment), and 12
weeks after baseline (post-treatment). Moreover, to continuously eval-
uate core eating disorder symptoms, the occurrence of binge eating
episodes and overeating will be monitored weekly, and traditional self-
reports will be complemented by EMA using mobile technology to
capture treatment outcomes and mechanisms in the natural environ-
ment and increase the ecological validity of our data. All measures will
be collected using the computer software SoSci Survey (Leiner, 2021)
and made available to participants at http://www.s2survey.net/. An
overview of the clinical outcome measures based on the SPIRIT rec-
ommendations (Chan et al., 2013) is provided in Table 2.

2.4.4. Primary outcome

o Changes in the number of binge eating episodes: In line with meta-
analytic evidence (Beintner et al., 2014; Haderlein, 2022), the fre-
quency of binge-eating episodes within the previous 28 days will be
examined as the primary outcome measure. The items are based on
the Eating Disorders Examination Questionnaire (EDE-Q; Hilbert et al.,
2007), employing the DSM-5 definition of binge eating episodes.
Previous studies support the reliability of the EDE-Q when examining
binge eating episodes in patients with BED (test-retest reliability =
.84; Reas et al., 2006).
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2.4.5. Secondary confirmatory outcomes

Changes in global eating psychopathology: Global eating psychopa-
thology will be investigated as a secondary outcome using the total
score of the EDE-Q (Hilbert et al., 2007), which is derived from the
dimensions of weight concern, shape concern, eating concern, and re-
straint. The eating psychopathology dimensions are assessed with 22
items on a 7-point Likert scale and Cronbach's o ranges between .85
and .93 for the subscales and .97 for the total score (Hilbert et al.,
2007).

Changes in the weekly frequency of binge eating episodes, over-
eating, and regular eating: The Weekly Binges Questionnaire (WBQ;
Munsch et al., 2007; Munsch et al., 2019) will be used as a contin-
uous method to monitor the frequency of objective and subjective
binge eating episodes and overeating as secondary outcomes of BED
symptom alterations. Weekly text messages throughout the study
period will remind participants to report the occurrence and rate the
severity of each of these eating episodes as well as regular eating
within the last week on an 11-point scale (Munsch et al., 2007;
Munsch et al., 2019).

Changes in eating-disorder-related clinical impairments: To assess
hypothesized reductions in clinical impairments specific to eating
disorders, we will employ the Clinical Impairment Assessment scale
(CIA; Bohn et al., 2008), which measures overall and domain-specific
impairments (i.e., cognitive, social, and personal). The CIA consists
of 16 items rated on a 7-point Likert scale and demonstrates excellent
internal consistency (Cronbach's a = .97), construct validity, and
sensitivity to change (Bohn et al., 2008).

Changes in well-being: To measure assumed increases in well-being,
we will use the frequently employed World Health Organization-Five
Well-Being Index (WHO-5; Bech et al., 2003). The WHO-5 assesses
general well-being based on five items, rated on a 6-point scale, and
has high internal consistency (Cronbach's a = .92; Brahler et al.,
2007).

Changes in work capacity: To address the increasing significance of
health economic evaluations (Jenkins et al., 2021; Safi et al., 2022),
changes in work capacity and productivity will be measured based
on the iMTA Productivity Cost Questionnaire (iPCQ; Bouwmans et al.,
2015). The iPCQ examines absences from work and productivity
losses due to sickness-related restrictions in work efficiency. Test-
retest reliability of the iPCQ is excellent concerning the reported
number of sick leave days (ICC = .83) and moderate regarding the
number of days at work while impeded (ICC = .56) and efficiency
rates (ICC = .73; Bouwmans et al., 2013).

2.4.6. Secondary exploratory outcomes

Changes in comorbid depressive symptoms: To capture a hypothe-
sized decline in comorbid depressive symptoms, we will employ the
Patient Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001). The
PHQ-9 is a validated depression measure that assesses the severity of
depressive symptoms on nine items using a 4-point Likert scale and
has an internal consistency of Cronbach's a = .86 (Kroenke et al.,
2001).

Changes in comorbid anxiety symptoms: Changes in comorbid anx-
iety symptoms will be measured with the General Anxiety Disorder
Scale-7 (GAD-7; Lowe et al., 2008). The GAD-7 contains seven items
answered on a 4-point scale and reliably measures generalized anx-
iety disorder symptoms (Cronbach's a = .89).

Changes in self-esteem: Possible improvements in self-esteem will be
assessed as a core treatment target of eating disorders (Linardon
etal., 2019). To address this goal, the Rosenberg Self-Esteem Scale will
be used (RSES; Roth et al., 2008), consisting of 10 items answered on
a 4-point scale with an internal consistency of Cronbach's o = .88
(Roth et al., 2008).
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Changes in emotion regulation difficulties: Assumed decreases in
emotion regulation difficulties following the intervention will be
assessed using the Difficulties in Emotion Regulation Scale (DERS; Gratz
and Roemer, 2004). The DERS consists of 36 items answered on a 5-
point scale, and Cronbach's o ranges between .80 and .89 for the
subscales and .93 for the total score.

Use of emotion regulation strategies: The Heidelberg Form for Emotion
Regulation Strategies (HFERST; Izadpanah et al, 2019) will be
employed to assess the use of eight emotion regulation strategies (i.
e., rumination, reappraisal, acceptance, problem solving, suppres-
sion of emotional expression, suppression of emotional experience,
avoidance, social support) that have been associated with eating
psychopathology (Prefit et al., 2019). The HFERST consists of 28
items answered on a 5-point scale, and Cronbach's a for the subscales
ranges between a = .78 and a = .86 (Izadpanah et al., 2019).
Ecological momentary assessment (EMA): An EMA protocol will be
implemented on participants' mobile devices for five days at baseline
and post-treatment using signal-contingent measurements at five
random times each day and additional event-contingent assessments
after episodes of binge eating (Munsch et al., 2007; Munsch et al.,
2019; Schaefer et al., 2020). At every assessment, we will employ
validated EMA items to measure affect (Watson and Clark, 1994),
emotion regulation strategies (Izadpanah et al., 2019; Pruessner
et al., 2021), and regulatory difficulties in daily life (Lavender et al.,
2017). Binge eating episodes will be assessed based on the DSM-5
criteria for BED (APA, 2013; Munsch et al., 2009; Schaefer et al.,
2020). Moreover, we will capture compensatory behavior, body
image perceptions (Hilbert et al., 2007), and eating disorder urges
using scales employed in previous intensive longitudinal designs
(Tasca et al., 2009).

2.4.7. Other measures

Attitudes towards online interventions: Two subscales of the Attitudes
Towards Psychological Online Interventions Scale (APOI; Schroder
et al., 2015) will be used to assess attitudes towards web-based in-
terventions. The selected subscales consist of eight items rated on a
5-point scale and reliably measure perceived technologization threat
(o = .64) and anonymity benefits of online interventions (a = .62;
Schroder et al., 2015).

Patient outcome expectancies: Treatment motivation will be inves-
tigated using the Patients' Therapy Expectation and Evaluation Scale
(PATHEV; Schulte, 2008). The PATHEV consists of 16 items
answered on a 5-point scale and has been shown to reliably assess
treatment motivation (« > .73; Schulte, 2005).

Negative intervention effects: The Negative Effects Questionnaire
(NEQ; Rozental et al., 2019) will be utilized to capture possible side
effects of the intervention. For each of the 32 items, participants
answer whether an adverse effect occurred (yes/no), how it was (0 to
4) and if they attribute the negative effect to the web-based inter-
vention or something else. The NEQ has an excellent internal con-
sistency of Cronbach's @ = .95 (NEQ; Rozental et al., 2019).

Use of other healthcare services: The Client Sociodemographic Service
Receipt Inventory — European Version (CSSRI-EU; original: Chisholm
et al., 2000; Roick et al., 2001) will be employed to assess the use of
various other healthcare services (e.g., psychotherapy sessions,
contact with psychiatrists). The CSSRI-EU has been validated as a
reliable measure in clinical and non-clinical populations (Chisholm
et al., 2000; Roick et al., 2001).

Patient adherence: The log files on the online platform (Selfapy) will
be utilized to capture patient adherence within the intervention
group. This includes the times and dates participants log into the
intervention and the number of completed modules. Moreover, after
six and twelve weeks (mid- and post-treatment assessment), partic-
ipants in the intervention group will be asked to report how
frequently they accessed the web-based intervention.
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Table 2
SPIRIT schedule of the randomized controlled trial.
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Study period

Enrollment

Allocation Post-allocation Close-out

Study entrance Weekly Mid-treatment Post-treatment

Timepoint —t;

t; week ;—-week ;5 ty t3

Enrollment
Eligibility screen +
Informed consent +
Clinical interviews
Eating Disorder Examination Interview (EDE) +
Diagnostic Interview for Mental Disorders (DIPS-OA) +
Allocation
Intervention
12-week web-based intervention Selfapy for binge eating disorder
12-week waiting time
Assessments
Primary outcome
Number of Binge Eating Episodes (EDE-Q)
Secondary confirmatory outcomes
Eating Disorder Examination Questionnaire (EDE-Q)
Weekly Binges Questionnaire(WBQ)
Clinical Impairment Assessment (CIA)
World Health Organization Well-Being Index (WHO-5)
iMTA Productivity Cost Questionnaire (iPCQ)
Secondary exploratory outcomes
Patient Health Questionnaire Depression Scale (PHQ-9)
Generalized Anxiety Disorder Scale (GAD-7)
Rosenberg Self-Esteem Scale (RSES)
Difficulties in Emotion Regulation Scale (DERS)
Heidelberg Form for Emotion Regulation Strategies (HFERST)
Ecological Momentary Assessment (EMA)
Other measures
Client Sociodemographic Service Receipt Inventory (CSSRI)
Negative Effects Questionnaire (NEQ)
Attitudes Towards Online Interventions (APOI)
Patients’ Therapy Expectation and Evaluation Scale (PATHEV)

+
+
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2.5, Statistical methods

The analysis strategy for this trial consists of four steps: (1)
descriptive analyses, (2) confirmatory analyses of the primary outcome,
including sensitivity analyses, (3) analyses of secondary outcomes,
including sensitivity analyses, (4) moderator and mediator analyses as
well as analyses of the naturalistic EMA measures. All statistical tests
will be conducted using R Statistics (R Core Team, 2020); see the R script
in the supplementary materials (Supplement S2).

2.5.1. Primary and secondary outcome analyses

To statistically evaluate the effectiveness of the web-based inter-
vention for patients with BED compared to the waitlist control condi-
tion, growth models within a multilevel modeling (MLM) framework
will be conducted. MLMs are regression-based models that allow
considering the nested data structure, i.e., the three repeated assess-
ments (level 1) nested within patients (level 2), define change as a
continuous process, and have more power when handling missing data
than traditional approaches (Hesser, 2015; Kahn and Schneider, 2013;
Tasca and Gallop, 2009). To test whether there is a treatment x time
interaction effect, we will set up MLMs of increasing complexity (Kahn
and Schneider, 2013). The first model will have only random intercepts
on the person-level (level 1), and no predictors will be included. In the
second model, the fixed effects of time (study entrance, 6 weeks, 12
weeks) and treatment (intervention versus control group) will be added.
In a final model, we will examine if the change in symptom severity
differs between the intervention and control group by adding the
treatment x time interaction. Model fit of the competing models will be
compared employing likelihood ratio tests for nested models and the
Akaike Information Criterion. A significant treatment x time-interaction
with a more substantial change in participants undergoing the 12 weeks

of treatment compared to the waitlist group will indicate confirmation
of the hypotheses (Raudenbush and Bryk, 2002). The magnitude of
treatment effects will be estimated as Cohen's d effect size (Feingold,
2013).

2.5.2. Missing data and sensitivity analyses

As previous studies report notable dropout rates of web-based in-
terventions (Linardon et al., 2018a), and the completer sample repre-
sents a subgroup of patients who may have particularly benefited from
the intervention (Altman et al., 2001), both completer analyses and
intent-to-treat analyses will be conducted. The treatment effects across
the samples will be tested using two sensitivity analyses: (1) the con-
servative last-observation-carried-forward (LOCF) method, employing the
last available measurement point of each subject, and (2) the multiple
imputations by chained equations (MICE) approach using each partici-
pant's BMI, global eating psychopathology, number of binge-eating ep-
isodes determined in the EDE interview, and years since illness onset as
predictors.

2.5.3. Additional analyses

Additional statistical tests will be run to aid in interpreting the results
and obtain a more nuanced understanding of the findings. Independent
t-tests and y>-tests will be used to estimate possible between-group pre-
treatment differences regarding healthcare service utilization, de-
mographic variables, and eating disorder symptom severity. In case of
significant group differences, these variables will be utilized as moder-
ators of the treatment x time interaction effects to test the robustness of
the findings. We will further test whether other covariates such as pa-
tient outcome expectancies, attitudes towards online interventions, or
patient adherence affect changes in the primary outcome. To obtain a
higher ecological validity and temporal resolution when examining
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reductions in core eating disorder symptoms, we will analyze the EMA
data and the weekly assessments of binge eating episodes. As patient
safety indicators, the percentage of participants in the intervention
group who experienced adverse intervention effects caused by the web-
based intervention will be quantified, and the amount of impairment
due to these negative effects will be calculated. Moreover, we will test
potential improvements in emotion regulation difficulties and strategy
use as possible mediators of BED symptom change.

2.6. Statistical power and sample size

To determine the required sample size, we conducted power calcu-
lations using the R package powerlmm (Magnusson, 2018). Based on
previous meta-analytic evidence for the effectiveness of web-based in-
terventions for BED (Beintner et al., 2014; Haderlein, 2022; Hilbert
et al., 2019), we chose medium effect sizes of Cohen's d = 0.50 as a
benchmark for expected pre-post differences between the intervention
group and the waitlist control group. Power calculations using an
intraclass correlation of .40 (Arend and Schafer, 2019), a power of .80,
and an alpha level of .05 resulted in a required sample of N = 152.
Additional power analyses, including possible dropouts of 20% and
different intra-class correlation coefficients, can be found in the sup-
plementary material (Fig. S3), strengthening our conclusion that our
sample will be sufficiently large to detect a medium effect under
different statistical assumptions.

3. Discussion

BED is the most prevalent eating disorder and is associated with
marked impairments in physical health, social integration, professional
performance, and quality of life (Agh et al., 2015; Erskine et al., 2016;
Stice et al., 2009; Udo and Grilo, 2020). Nevertheless, treatment rates
for BED are lower than for many other mental disorders, including
eating disorders, such as anorexia nervosa and bulimia nervosa (Coffino
et al., 2019; Hay et al., 2020; Kessler et al., 2013; Silén et al., 2021;
Smink et al., 2013). Consequently, improving access to specialized
treatment and decreasing barriers in the help-seeking process is an
important goal to reduce the burden of illness and chronicity in BED.

Web-based interventions can reduce these barriers and facilitate
access to evidence-based treatment for patients with BED (Aardoom
et al., 2013; Dolemeyer et al., 2013; Venkatesh et al., 2021). However,
despite the increasing number of empirical studies investigating web-
based self-help for depression and anxiety symptoms (for a meta-
analysis, see Spek et al., 2007), there is still a scarcity of high-quality
studies on the effectiveness of online interventions for BED (Hader-
lein, 2022). Therefore, examining how and whether these programs
successfully treat BED when implemented in health care systems re-
mains an important avenue for future research. Building on previous
research of technology-based eating disorder interventions (Beintner
et al., 2014; Haderlein, 2022), the present study aims to evaluate the
effectiveness of a web-based CBT intervention for BED in routine care
settings.

3.1. Strengths and limitations of the study

We highlight five major strengths of this trial. First, the two-armed
randomized controlled design provides a high degree of internal val-
idity, allowing to attribute observed group differences to the web-based
intervention with sufficient certainty. Second, the 12-week waiting
period for the intervention was chosen to maximize our findings'
generalizability and external validity. As such, a waiting time of three
months closely reflects care reality for patients with BED in Germany, as
awaiting outpatient psychotherapy requires, on average, three to six
months (BPtK, 2018). Third, investigations of improvements in well-
being and quality of life following web-based interventions remain
scarce. To address this gap, we will assess crucial secondary outcome
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parameters such as changes in self-esteem and work capacity to evaluate
whether web-based interventions can improve BED patients' overall
daily life experiences apart from symptom reduction. Fourth, according
to recent methodological recommendations (Hesser, 2015), our statis-
tical analysis will use a linear mixed models framework. This approach
has several advantages over traditional analysis methods, as it allows
considering the nested data structure and has more power when
handling missing data. Finally, to increase the validity of our findings,
the structured diagnostic interviews will be conducted by independent
researchers who are blind to treatment conditions. Moreover, biases
associated with retrospective assessments will be reduced by closely
tracking symptom fluctuations over the study period. To achieve this
goal, we will combine classic self-report instruments with weekly re-
ports of eating disorder symptoms (Munsch et al., 2007; Munsch et al.,
2019) and naturalistic EMA to obtain a high temporal resolution and
ecological validity of measures.

These strengths have to be set against the limitations. First, due to the
relatively high dropout rates of web-based interventions (Linardon
etal., 2018; Puls et al., 2020), low adherence might become a problem in
the current study. This challenge may particularly apply to our trial
design, as regular weekly assessments and intensive longitudinal mea-
sures collected in everyday life carry a higher participant burden. To
increase motivation and adherence in both groups, participants will be
reminded of the study using weekly text messages, regular emails, and
phone calls. Moreover, recruiting a large clinical sample of participants
fulfilling the criteria for BED is necessary to achieve adequate statistical
power. However, BED is still under-recognized (Brownley et al., 2016;
Coffino et al., 2019; Cossrow et al., 2016; Kazdin et al., 2017; Keski-
Rahkonen, 2021; Silén et al., 2021) as it represents a relatively new
diagnosis introduced in the DSM-5 (APA, 2013) and the eleventh revi-
sion of the International Classification of Diseases (ICD-11; Reed et al.,
2019). Therefore, knowledge concerning the condition among health-
care providers and the general population remains scarce (Keski-Rah-
konen, 2021; Venkatesh et al., 2021). To ensure the necessary sample
size, we will allow participation from different countries (if subjects
have sufficient German language skills) and employ a broad range of
recruitment methods, including social media posts, email distributors,
flyers in healthcare settings, and waitlists of patients with BED, which
will enhance the chances of achieving the required sample size.

3.2. Conclusion

Bridging the gap between current knowledge about effective BED
treatments and available interventions in clinical care is critical for
advancing healthcare for this condition. The present randomized
controlled trial aims to address this gap by testing whether providing
low-threshold access to a web-based intervention for BED in routine care
may help patients reduce their core symptomatology and improve their
emotional and social well-being. Our findings will thus address the
scarcity of studies evaluating the effectiveness of web-based in-
terventions for eating disorders in standard healthcare settings (e.g.,
Vollert et al., 2019). Finally, to better understand which patients
particularly benefit from web-based programs, our randomized
controlled trial is designed to test individual treatment trajectories and
mechanisms of change. Understanding for whom and why these in-
terventions reduce eating disorder symptoms is essential to providing
more targeted, ultimately more effective BED treatments. When suc-
cessfully integrated into clinical practice, delivering the web-based self-
help intervention to individuals in need of services may alleviate the
high burden of BED for patients, their families, and society.

Abbreviations

APA American Psychiatric Association

APOI Attitudes Towards Online Interventions
AZ Aktenzeichen [File number]
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BED Binge Eating Disorder

BMI Body Mass Index

BPtK Bundespsychotherapeutenkammer [German national
association of psychotherapists]

CBT Cognitive-Behavioral Therapy

CIA Clinical Impairment Assessment

CONSORT Consolidated Standards of Reporting Trials

CSSRI  Client Sociodemographic Service Receipt Inventory
DERS Difficulties in Emotion Regulation Scale

DSM-5 Diagnostic and Statistical Manual of Mental Disorders
DIPS Diagnostic Interview for Mental Disorders

EDE Eating Disorder Examination Interview

EDE-Q Eating Disorder Examination Questionnaire

EMA Ecological Momentary Assessment

EU European Union

GAD-7  Generalized Anxiety Disorder Scale-7

HFERST Heidelberg Form for Emotion Regulation Strategies

ICC Intraclass Correlation Coefficient

ICD-11 International Classification of Diseases, Eleventh Revision
iPCQ Productivity Cost Questionnaire

LOCF Last Observation Carried Forward

MICE Multiple Imputations by Chained Equations

MLM Multilevel Modeling

iMTA Institute for Medical Technology Assessment

NEQ Negative Effects Questionnaire

PATHEV Patients' Therapy Expectation and Evaluation Scale

PHQ-9 Patient Health Questionnaire-9

PICO Population Intervention Compared Outcome

RSES Rosenberg Self-Esteem Scale

SPIRIT  Standard Protocol Items: Recommendations for
Interventional Trials

WBQ Weekly Binges Questionnaire

WHO-5 World Health Organization-Five Well-Being Index
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