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Abstract: 

Background: Binge Eating Disorder (BED) is characterized by recurrent episodes of binge 

eating, accompanied by a lack of control and feelings of shame. Online intervention is a 

promising, accessible treatment approach for BED. In the current study, we compared 

completers with non-completers in a 10-session guided internet-based treatment program 

(iBEDn based on cognitive behavioral therapy. 

Methods: Adults (N=75) with mild to moderate BED participated in iBED with weekly written 

support from psychologists. Participants were compared on the Eating Disorder Examination 

Questionnaire (EDE-Q), diagnostic criteria for BED (BED-Q), major depression inventory (MDI), 

quality of life (EQ-5D-5L), body mass index (BMI) and sociodemographic variables. 

Results: Minor differences were observed between completers and non-completers on 

depression. No differences were found in BED-symptoms, BMI, and sociodemographic 

variables. Participants who completed treatment showed large reductions in eating disorder 

pathology. 

Conclusion: More research is needed to determine risk factors for attrition or treatment outcome 

in internet-based interventions for BED. It is suggested that iBED is an efficient intervention for 

BED. However, more studies of internet-interventions are needed. 

 

Keywords: Binge-Eating Disorder, Internet-Based Intervention, Cognitive Behavioral Therapy, 

Patient Dropouts, Effectiveness 
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Introduction 

Binge Eating Disorder (BED) is characterized by repeatedly losing control over eating behavior 

and consuming large amounts of food within a short period of time, accompanied by marked 

distress (American Psychiatric Association [DSM 5], 2013). BED severity is defined by the 

number of binge eating episodes per week (mild: 1-3 episodes per week; moderate: 4-7; severe: 

8-13; extreme: >13). 

It is estimated that approximately 2-4% of the adult population in Europe and the U.S. suffer 

from BED (Hudson, Hiripi, Pope, & Kessler, 2007; Kessler et al., 2013) and up to 80% have 

mental comorbidity, such as mood, anxiety, or substance use disorders (Hudson et al., 2007). In 

BED, food is used to regulate emotions (Leehr et al., 2015), but this behavior becomes 

maladaptive and dysfunctional. 

 

A growing body of evidence for the efficacy of internet-based Cognitive Behavioral Therapy 

(iCBT) as a treatment for eating disorders has emerged (Fairburn & Murphy, 2015). 

One study on iCBT found that female patients with BED improved in eating psychopathology 

over time (ter Huurne et al., 2015). A large randomized controlled trial found that guided self-

help effectively reduced binge eating episodes, although the results were inferior to face-to-face 

(ftf) CBT (de Zwaan et al., 2017). Another study found that iCBT effectively provided long-term 

reduction in eating disorder pathology and binge episodes. The authors recommended further 

studies to increase treatment access for this particular patient group (Wagner et al., 2016). 
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A review by Melville, Casey, and Kavanagh (2010) found that dropout in internet-based 

treatments ranged from 2-83% and was related to younger age, male gender, being in a 

relationship, and less severe symptomatology. In a meta-analysis by Linardon, Hindle, and 

Brennan (2018), the overall dropout estimate was 24%, comparing all types of eating disorders 

and all types of CBT. For BED specifically, the dropout rate was 22%, and dropout rates were 

significantly higher for guided self‐help CBT (37%). However, definitions of dropout need a clear 

consensus. 

 

We developed an iCBT program for adult Danes suffering from mild to moderate BED. The 

study aimed to compare completers with non-completers and examine the treatment effect 

according to binge eating episodes, eating disorder symptoms, depression, and quality of life. 

We expected to find a reduction in binge eating symptoms in participants who completed the 

program. 

 

Methods 

The iBED program 

We developed a 10-session iCBT program for mild to moderate BED (iBED) hosted at the digital 

platform Minddistrict. The program contained information about BED symptoms and the link 

between emotions and eating behavior. At each session, patients completed exercises 

supported by a clinical psychologist’s written messages e.g., problem- and goal list, stable 

eating pattern, emotion regulation, and new coping strategies. Patients monitored their eating 

for three weeks. 
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Individuals could apply through a website, by completing an online questionnaire. Applicants 

reported learning of the program from their general practitioner, social media groups, via news 

coverage, or simply through internet searches. The screening and treatment did not include 

face-to-face or video contact. 

 

Participants 

The participants were 75 adults who met the DSM-5 diagnostic criteria for mild to moderate 

BED. A total of 37 patients completed the 10-session program (called completers), and 38 

dropped out during the program (called non-completers). Participants were categorized as non-

completers if they did not complete all ten sessions. Some patients provided their clinician with 

a reason for dropping out, such as no effect of the program, lack of motivation, being too busy, 

or no longer experiencing treatment as necessary. However, most often, non-completers 

stopped responding to messages, resulting in the psychologist discontinuing the treatment 

(approx. 77% of non-completers).  

 

Assessment materials 

We developed the Binge Eating Disorder Questionnaire (BED-Q) to screen for BED severity 

based on the DSM-5 diagnostic criteria. BED-Q is a 9-item questionnaire. Item 1-7 make up the 

sum score (0-35). The items assess the frequency of the seven BED symptoms rated as: 0 = 

none; 1 = <1/week; 2 = 1-3/week; 3 = 4-7/week; 4 = 8-13/week; 5 = >13/week). The sum score 

is interpreted as: 0 = no symptoms; 1-9 = subclinical symptoms of BED; 10-14 = mild BED; 15-

21 = moderate BED; 22-28 = severe BED; 29-35 = extremely severe BED. The present sample 
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included patients with mild to moderate BED symptoms corresponding to a score between 10-

21. Internal consistency in the sample was .812 (Cronbach’s alpha). 

Item 8 controls for compensatory behaviors with response categories similar to items 1-7. Item 9 

assesses whether binges are experienced as distressing with a binary yes/no. 

The Eating Disorder Examination (EDE-Q) is a gold standard measure used to assess the 

severity and type of eating disorder pathology (Fairburn & Beglin, 1994). The scale contains five 

subscales: Restraint (alpha=.688), Eating Concern (alpha=.556), Shape Concern (alpha=.571), 

Weight Concern (alpha=.386), and Global (alpha=744). Weight and height were reported to 

calculate body mass index (BMI). 

The EuroQol-5 Domain 5 Level (EQ-5D-5L) was used as a measure for quality of life 

(Herdman et al., 2011) (alpha=.775). The scale comprises five dimensions (mobility, self-care, 

usual activities, pain/discomfort, and anxiety/depression), each with five levels of severity (from 

no problems to extreme problems). A visual analog scale (VAS) asks the respondent to rate 

their health from “the worst health you can imagine” (0) to “the best health you can imagine” 

(100).  

The Major Depression Inventory (MDI) was used to screen for depressive symptoms 

(Cuijpers, Dekker, Noteboom, Smits, & Peen, 2007) (alpha=.862). The MDI has ten items that 

are rated on a 6-point Likert scale from 0 to 5. The total score ranges from 0 to 50, with higher 

scores reflecting more symptoms of depression. Recommended cutoff points are 21 for mild 

depression, 26 for moderate depression, and 31 for severe depression. We computed a 

dichotomized depression variable to estimate the prevalence of “risk of depression”: non-
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symptomatic/few symptoms (total score<26) and symptomatic/severe symptoms (total 

score≥26). 

Sociodemographic questions included age, gender, marital status, education, and income. 

Due to the low sample size, education was dichotomized as lower education (lower secondary, 

upper secondary, and short-cycle tertiary) and higher education (bachelor’s, master’s, or 

higher). Income was dichotomized as job/salary or welfare (social security, sickness benefit, 

unemployment benefit, state education grant, or retirement benefit). 

 

Ethics  

All participants gave electronically written informed consent to the study. All procedures were in 

accordance with the institutional and national research committee’s ethical standards and with 

the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. 

According to Danish law, observational studies are exempt from ethical board acceptance.  

 

Statistics 

Data were analyzed using Statistical Package for the Social Sciences (SPSS) version 26. 

Descriptive methods, Chi-Square, One-way ANOVA, and Mann-Whitney U-tests, were used to 

compile participant characteristics and potential differences between completers and non-

completers. Effect sizes were calculated as Cohen’s d with pooled standard deviations. Missing 

data was excluded pairwise. 

 

Results 
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In the total BED-sample (N=75), we found high EDE-Q global scores (3.9), a high mean BMI 

(36-37), and a high prevalence of depressive symptoms (53.3%). The quality of life VAS-scale 

showed low self-rated health (59). 

 

We compared the characteristics of completers and non-completers (see Table 1). We found 

that BED severity and BMI were equal in the two groups, while depressive symptoms were 

elevated among non-completers, and there was a difference in the EQ-5D-5L self-care. After a 

Holm-Bonferroni correction for multiple comparisons, only self-care remained significant with a 

marginal difference (1.05 vs. 1.26). 

 

Table 1 here. 

 

Next, we examined the pre- and post-measures among the completers (n=36) (see Table 2). 

We found reductions in BED symptoms on the BED-Q and the EDE-Q on all sub-scales. Large 

effect sizes were observed (d>0.8). 

Furthermore, self-rated quality of life was improved on the VAS, however, with 95% confidence 

intervals of the effect size barely remaining above zero. A preliminary analysis found that the 

prevalence of “risk of depression” (MDI≥26) was reduced from 44.4% (n=16) pre-treatment to 

19.4% (n=7) post-treatment. 

 

Table 2 here 

 

This article is protected by copyright. All rights reserved.



10 

 

Discussion 

The study aimed to investigate potential differences in completers and non-completers and 

examine the treatment effect in completers. 

 

Completers versus non-completers 

The severity of BED-symptoms was high and equal in the two groups reflected by an EDE-Q 

global score of 3.9 in both groups. Mean BMI was equal in the two groups (36-39), and both 

were categorized as obese. 

The quality of life VAS-scale showed low ratings in both groups (62 vs. 55). 

 

The sample also displayed a very high prevalence of depressive symptoms (53.3%). These 

findings are consistent with reports showing that more than half of BED patients completing 

internet treatment suffer from past or present depression (Carrard et al., 2011). Non-completers 

reported more depressive symptoms than completers in our sample (mean MDI 25.9 vs. 21.3). 

Given the low sample size and multiple comparisons, this result should be interpreted with 

caution. 

In a review by Vall and Wade (2015), depressive symptoms were also related to reduced 

treatment effects across eating disorders and treatment formats but not to dropout. The authors 

do still hypothesize that symptom severity and depression could increase the risk for dropout. 

Research on risk factors for attrition, specifically in BED is scarce, and even more so in iCBT. 

Carrard et al. (2011) found that elevated shape concern and drive for thinness were associated 

with dropout, while Puls et al. (2020) found that adherence to the treatment assignments 
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increased completion rate. More research on this topic is needed, and a broader 

psychopathological assessment might be beneficial in future research addressing outcome in 

internet-interventions. 

 

Treatment effect in completers 

In the group of completers, we found reductions in binge eating episodes and fewer concerns 

regarding eating, shape, and weight. 

Similar findings are reported in a study investigating the effect of a guided internet-based 

treatment program for bulimia nervosa. After treatment, the frequency of binge eating was 

significantly reduced (Carrard et al., 2011). 

We found preliminary evidence for increased quality of life, while BMI and the domains of the 

EQ-5D-5L were unchanged. 

 

Limitations 

These findings are limited by the low sample size and a high rate of non-completion. Only 48% 

of patients completed the treatment, compared with an average of 31% in internet-based 

treatments in general (Melville et al., 2010). The treatment in the present study did not provide 

participants with a deadline for when the treatment should be completed, and no pre- or post-

treatment interviews were conducted, all of which may improve adherence in iCBT, according to 

Andersson, Carlbring, Berger, Almlov, and Cuijpers (2009). The questionnaire-based 

assessment might increase the risk of false-positives (Celio, Wilfley, Crow, Mitchell, & Walsh, 

2004). These participants might quickly discontinue when the treatment content does not relate 
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to them. However, the sensitivity and specificity of the BED-Q have yet to be determined. The 

strict criteria for completion may artificially inflate the dropout rate. Other studies have shown 

lower dropout rates, but these studies did not require all modules to be completed (e.g. Puls et 

al., 2020). In a study by de Zwaan et al. (2017), only 44.6% of participants completed all 

treatment modules. A more lenient completion criterion might have yielded a less dramatic 

figure in the present study. However, there were no procedures for collecting post-treatment 

data from patients who did not complete all ten sessions. In the absence of post-treatment data 

from partial completers, we were unable to test the hypothesis that patients who partially 

completed the program showed a treatment effect. Therefore, the strict 100% completion rate 

was used. 

The lack of a control group further limits the outcome measures, and some issues emerged 

regarding the questionnaires used. The EDE-Q subscales performed poorly in the present 

sample, especially the Weight Concern subscale. The Global EDE-Q score might be most 

reliably interpreted. The EQ-5D-5L suffered from a floor effect, with few patients reporting any 

problems on the five domains. This complicated the interpretation of the associated VAS. 

 

Conclusion 

Guided iCBT can reduce eating disorder pathology and may improve quality of life for adult 

patients with mild to moderate BED. High scores on depressive symptoms may increase 

attrition, while eating disorder pathology did not affect completion rates. 
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We suggest that future research investigates predictors of treatment outcome and that 

screening procedures take these results into account when excluding and including participants 

in iCBT programs. 

 

Supplementary material: Provided in the supplementary material are table S1 and table S2, 

which depict the distribution of dropout throughout the sessions of the treatment and the 

average number of completed sessions among non-completers, respectively. 

 

Conflict of interest: The authors have no conflicts of interest to report.  
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Table 1. Demographic and health characteristics of completers and non-completers 
 Completers  

(n = 37) 
Non-
completers  
(n = 38) 

Test statistic Significance 

Gender   X2 = .098 p = 1.000 (Fisher’s 
exact, 2-sided) 

 Male  4 (10.8%) 5 (13.2%)   
 Female 33 (89.2%) 33 (86.8%)   
Age, mean (SD) 41.70 (13.77) 39.74 (10.89) F = .471 p = .494 
Marital status   X2 = .321 p = .571 
 Single, divorced 17 (45.9%) 15 (39.5%)   
 Relationship, married 20 (54.1%) 23 (60.5%)   
Has children 22 (59.5%) 25 (65.8%) X2 = .321 p = .571  
Education   X2 = .677 p = .489 
 Lower education 15 (40.5%) 19 (50.0%)   
 Higher education 22 (59.5%) 19 (50.0%)   
Primary income   X2 = .107 p = .812  
 Job/Salary 23 (62.2%) 25 (65.8%)   
 Welfare (various) 14 (37.8%) 13 (34.2%)   
Comorbidity diagnosed     
 Sleep apnoea 3 (8.1%) 3 (7.9%)   
 Hypertension 6 (16.2%) 7 (18.4%)   
 Diabetes 1 (2.7%) 1 (2.6%)   
 Depression  5 (13.5%) 7 (18.4%)   
 Other 18 (48.6%) 14 (36.8%)   
Depression (MDI) self-reported     
 Depression, mean score (SD) 21.54 (9.29) 25.82 (8.15) F = 4.495 p = .037 
 Depression prevalence (≥26 MDI) 17 (45.9%) 23 (60.5%) X2 = 1.301 p = .251 
Quality of Life VAS, mean (SD) 62.16 (20.88) 54.71 (21.31) F = 2.338 p = .131 
Quality of Life (EQ-5D), mean (SD)     
 Mobility 1.49 (0.80) 1.61 (0.86) U = 637.5 p = .416 
 Self-care 1.05 (0.23) 1.26 (0.50) U = 573.5 p = .025 
 Usual activities 1.59 (0.80) 1.79 (1.04) U = 651.0 p = .537 
 Pain/discomfort 1.92 (0.83) 2.21 (0.88) U = 576.0 p = .153 
 Anxiety/depression 1.86 (0.92) 2.08 (0.78) U = 587.5 p = .191 
Eating Disorder symptoms, mean (SD)     
 Binge Eating Disorder - Q 17.08 (3.17) 16.16 (3.27) F = 1.539 p = .219 
 Eating Disorder Examination     
 Restraint 2.94 (1.27) 2.65 (1.23) F = 1.029 p = .314 
 Eating Concern 3.67 (0.97) 3.61 (1.09) F = .063 p = .803 
 Shape Concern 4.77 (0.67) 4.69 (0.82) F = .211 p = .647 
 Weight Concern 4.42 (0.83) 4.48 (0.77) F = .136 p = .714 
 Global 3.95 (0.62) 3.86 (0.73) F = .339 p = .562 
 Binge eating episodes, item 14 15.22 (8.27) 14.55 (6.39) F = .152 p = .698 
BMI, mean (SD) 36.02 (8.74) 38.83 (9.89) F = 1.695 p = .197 
 BMI 18-24.9 (normal weight) 3 (8.1%) 2 (5.3%)   
 BMI 25.0-29.9 (pre-obesity) 8 (21.6%) 3 (7.9%)   
 BMI 30.0-34.9 (obesity class I) 6 (16.2%) 10 (26.3%)   
 BMI 35-39.9 (obesity class II) 10 (27.0%) 9 (23.7%)   
 BMI >40.0 (obesity class III) 10 (27.0%) 14 (36.8%)   
Note. X2 = Pearson’s Chi-Square statistic; F = F-statistic for One-way ANOVA. U = Mann-Whitney U Test 
Abbreviations BMI = Body Mass Index; EQ-5D = EuroQol-5 Domain; MDI = Major Depression Inventory; SD = Standard 
Deviation. 
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Table 2. Eating disorder symptoms and quality of life of completers pre- and post-treatment 

 

Pre-treatment score 
(n=36*) 
Mean (SD) 

Post-treatment score 
(n=36*) 
Mean (SD) 

Effect size 
 
Cohen’s d [95 % CI] 

Binge Eating (BED-Q)  17.08 (3.22) 11.08 (5.22) 1.38 [0.87; 1.90] 
Disordered Eating (EDE-Q)    
 Restraint 2.86 (1.19) 1.35 (1.16) 1.29 [0.78; 1.79] 
 Eating Concern 3.66 (0.98) 1.85 (1.25) 1.61 [1.08; 2.14] 
 Shape Concern 4.76 (0.68) 3.32 (1.46) 1.26 [0.76; 1.77] 
 Weight Concern 4.43 (0.84) 3.35 (1.52) 0.88 [0.40; 1.36] 
 Global 3.93 (0.61) 2.47 (1.09) 1.65 [1.12; 2.19] 
 Binge eating episodes item 14 

(missing n=2)* 
14.71 (8.30) 6.88 (8.11) 0.95 [0.47; 1.44] 

Quality of Life VAS  62.22 (21.17) 71.31 (16.62) -0.48 [-0.95; -0.01] 
Quality of Life (EQ-5D)    
 Mobility 1.44 (0.77) 1.47 (0.74) -0.04 [-0.50, 0.42] 
 Self-care 1.06 (0.23) 1.06 (0.23) 0.00 [-0.46; 0.46] 
 Usual activities 1.56 (0.77) 1.56 (0.94) 0.00 [-0.46; 0.46] 
 Pain/discomfort 1.89 (0.82) 1.83 (0.85) 0.07 [-0.39; 0.53] 
 Anxiety/depression 1.89 (1.023) 1.67 (0.97) 0.22 [-0.24; 0.68] 
BMI (missing n=4)* 36.39 (8.86) 36.37 (9.20) 0.00 [-0.46; 0.46] 
Note. Abbreviations BED-Q = Binge Eating Disorder-Questionnaire; BMI = Body Mass Index; CI = Confidence Interval; 
EDE-Q = Eating Disorder Examination-Questionnaire; EQ-5D = EuroQol-5 Domain; SD = Standard Deviation; VAS = 
Visual Analogue Scale 
*37 patients completed all 10 sessions, but one did not respond to the post-treatment assessment. 
**Two responses were missing post-treatment for EDE-Q item 14 and four for weight, because the response fields 
were not restricted to include numbers only, and these participants provided a written response. 

 

This article is protected by copyright. All rights reserved.




