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Breaking the cycle: a pilot study
on autonomous Digital CBTe for
recurrent binge eating

Rebecca Murphy®, Charandeep Khera and Emma L. Osborne

Centre for Research on Eating Disorders at Oxford, Department of Psychiatry, Warneford Hospital,
University of Oxford, Oxford, United Kingdom

Background: Only a minority of people with eating disorders receive evidence-
based psychological treatment. This is especially true for those with recurrent
binge eating because the shame that accompanies binge eating affects help
seeking and there is a shortage of therapists to provide psychological
treatments. Digital programme-led interventions have the potential to
overcome both barriers.

Objective: This study examined the acceptability and effectiveness of a new
digital programme-led intervention directly based on enhanced cognitive
behaviour therapy (CBT-E), which is an empirically supported psychological
treatment for eating disorders.

Methods: One hundred and ten adults with recurrent binge eating (self-
reporting characteristics consistent with binge eating disorder, bulimia
nervosa, and similar conditions) were recruited through an advertisement on
the website of the UK's national eating disorder charity, Beat. The intervention,
called Digital CBTe, comprised 12 sessions over 8-12 weeks delivered
autonomously (i.e., without external support). Participants completed self-
report outcome measures of eating disorder features and secondary
impairment at baseline, post-intervention, and 6-month follow-up.

Results: Most participants identified as female, White, and were living in the
United Kingdom. Most participants (85%) self-reported features that resembled
binge eating disorder, and the rest self-reported features that resembled
bulimia nervosa (8%) and atypical bulimia nervosa (7%). On average,
participants reported that the onset of their eating disorder was more than
twenty years ago. Sixty-three percent of the participants completed Digital
CBTe (i.e.,, completed active treatment sessions). Those who completed all
sessions and the post-intervention assessment (n=55, 50%) reported
significant decreases in binge eating, eating disorder psychopathology, and
secondary impairment at post-intervention. These improvements were
maintained at follow-up. Large effect sizes were observed for all these
outcomes using a completer analysis and post-intervention data (d=0.91-
1.43). Significant improvements were also observed for all outcomes at post-
intervention in the intent-to-treat analysis, with medium-to-large effect sizes.

Discussion: A substantial proportion of those who completed Digital CBTe and
the post-intervention assessment experienced marked improvements. This
provides promising data to support the conduct of a fully powered trial to test
the clinical and cost-effectiveness of autonomous Digital CBTe.

KEYWORDS

eating disorders, binge eating, digital, enhanced cognitive behaviour therapy, self-help,
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Introduction

Mental health problems are common and costly to the
individuals affected, society, and healthcare services (1-3). Eating
disorders are a prime example, as they impact psychosocial
functioning and physical health (4-6). The most common eating
disorders, bulimia nervosa and binge eating disorder, are
characterised by distressing and recurrent episodes of binge
eating that occur at least once a week (7, 8). These episodes
involve eating unusually large amounts of food accompanied by
an aversive sense of being out of control. In bulimia nervosa,
binge eating is accompanied by compensatory behaviours, such
as self-induced vomiting and laxative misuse. The prevalence
rates of bulimia nervosa and binge eating disorder are estimated
at 0.8% and 2.2%, respectively (9). Bulimia nervosa and binge
eating disorder co-occur with significant psychopathology, mental
and physical comorbidity, and life impairment (4, 8, 10).

There is a huge gap between the number of people with eating
disorders who could benefit from receiving empirically-supported
psychological treatments and those who actually receive them.
The first major barrier is that most people with bulimia nervosa
or binge eating disorder do not seek help, or delay doing so for
many years, primarily due to the shame associated with binge
eating (11, 12). People with binge eating disorder have the
longest duration of untreated eating disorder in help-seeking
populations of any of the eating disorders (13). Even if they do
seek help, only a minority of people with eating disorders receive
recommended treatments, even in developed countries (7). This
is due to the second major barrier: the lack of therapists available
to provide treatments (14-16).

Digital programme-led (or self-help) interventions have the
potential to overcome both barriers and increase the reach of
psychological treatments. Programme-led interventions are those
in which the intervention is delivered by the programme itself
rather than by a therapist (17). Wider reviews of psychological
treatments (17, 18) have concluded that a major change in
delivery is required, including capitalising on advances in
technology and programme-led interventions, to reach more
people. Digital programme-led treatments also offer the potential
to reach underserved groups (19).

People with bulimia nervosa or binge eating disorder are well
suited to receive programme-led interventions because there is
evidence to suggest that they respond to this format of treatment
(20, 21). Indeed, UK national guidelines recommend eating-
disorder-focused cognitive behavioural self-help—a structured,
programme-led approach guided by non-specialists—as the
recommended first-line treatment, delivered alongside guidance,
for most cases (9). These recommendations are based on
rigorous systematic reviews of evidence and expert consensus to
ensure they represent the highest standard of care.

The first programme-led treatments for eating disorders were
in printed form, but digitalisation of these has the potential to
further
Furthermore, the COVID-19 pandemic, including measures to

improve access and increase their potency (17).
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prevent it from spreading, has increased risk and symptoms of
eating disorders and increased barriers to care (22), increasing
the need for early interventions delivered remotely.

Several systematic reviews of digital treatments for eating
[e.g, (23-25)].
conclusions from these reviews are that digital treatment is

disorders have been conducted The main
feasible and acceptable for those with bulimia nervosa and binge
eating disorder, and is more effective than waiting list controls in
reducing binge eating. It should be noted that there is substantial
variability in both completion rates and effectiveness rates for
programme-led interventions (26). A recent systematic review
and meta-analysis concluded that e-health treatments for eating
disorders are more effective than being on a waiting list or
receiving information resources, but their efficacy beyond this is
unclear and there is heterogeneity across studies (27).

There are several limitations to existing digital treatments for
bulimia nervosa and binge eating disorder. First, the digital
treatments evaluated in previous research have used some
procedures taken from cognitive behavioural therapy (CBT) for
binge eating. However, none of the treatments were found to use
the full combination and critical sequence recommended in
enhanced cognitive behaviour therapy (CBT-E), one of the
leading treatments for adults with eating disorders (28). Second,
reviews of the features of existing digital interventions for eating
disorders have noted their limited technological sophistication
and insufficient use of individual tailoring, which is important
given that such features improve overall effects (29). Third, much
of the research to date has taken place in clinical settings or has
tested clinician-supported interventions. There is also a lack of
evidence-based apps for eating disorders available outside of
healthcare settings in direct-to-user marketplaces (30). Therefore,
our research group has developed a new digital treatment that
aims to address each of these limitations.

The treatment—called Digital CBTe—is
programme-led intervention designed to be the first step in the

a new digital

treatment of bulimia nervosa and binge eating disorder. Its active
elements have been directly derived from CBT-E and its
associated printed self-help programme, Overcoming Binge Eating
(31, 32). CBT-E serves as the major exemplar of the broader
category of CBT-ED (Cognitive Behavioural Therapy for Eating
Disorders), which is recommended by NICE (9). Similarly,
Overcoming Binge Eating is the major exemplar of the category
self-help
programmes, also endorsed by NICE (9), when delivered with

of eating-disorder-focused cognitive behavioural
guidance from a non-specialist. Digital CBTe is designed to be
used in a scalable way, including being directly accessed by
people in the community and administered through healthcare
services with non-specialist support. Digital CBTe has been
developed and refined on the basis
and feedback.

The aim of the current pilot study was to assess the preliminary

of usability testing

effectiveness of Digital CBTe on recurrent binge eating, eating
disorder psychopathology, and impairment secondary to the
eating disorder.
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Methods
Design

This was a single-arm pilot intervention study conducted
entirely remotely, online, in a real-world community setting.
Assessments were carried out at baseline (pre-intervention), post-
intervention, and after a 6-month open follow-up period.

Study population, recruitment, and ethics

Participants were recruited directly from the community
through an ad on the website of the UK’s national eating
disorder charity, Beat. The inclusion criteria were self-reported
recurrent binge eating over the past three months, and ability to
read and write in English. Participants were excluded from the
study and directed to more appropriate support if there were
risks associated with their participation or if participation could
prevent them from receiving another treatment. Exclusion
criteria were: aged <18 years old, body mass index (BMI) <18.5
or >40.0 (due to potential physical risks and a lack of evidence
to support the effectiveness of programme-led treatments in
these groups), moderate-to-severe depression or the presence of
suicidal thoughts, severe recurrent self-induced vomiting or
laxative misuse, co-existing medical condition that influences
eating habits, current pregnancy, self-reported substance misuse,
and currently receiving or waiting to receive another treatment
for binge eating.

We did not perform a power calculation because this study was
not designed to test statistically significant impact. The literature
provides a range of guidelines for determining sample size in
pilot studies, including a rule of thumb of at least 30 participants
to estimate a parameter (33). Thirty participants seemed
sufficient to meet our objectives of assessing the effects of Digital
CBTe in this
interventions are associated with poor retention rates. A recent

pilot study. Programme-led internet-based
internet-based cognitive behavioural intervention trial for eating
disorder symptoms reported an overall treatment dropout rate of
58% (34). Therefore, our objective was to recruit at least
70 participants.

The Medical Research  Ethics

Committee, a subcommittee of the Central University Research

Sciences Interdivisional
Ethics Committee of the University of Oxford, approved the
study (No. R61440/RE002). Participants provided their informed
consent online through the programme. Post-intervention self-
report assessments were also online and integrated into the
programme. If these assessments identified a need for additional
support, participants were signposted to appropriate resources.
Digital CBTe was developed by a third-party software firm that
passed a security assessment by the University of Oxford. Digital
CBTe was also subject to penetration testing and vulnerability
tests by an external independent agency to ensure the
programme’s security and resilience.
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Treatment

The intervention, Digital CBTe, is described below using
recommended reporting guidelines for internet intervention
research (35).

Focus and target population

Digital CBTe is a psychological intervention delivered through
smartphone application or website (participants could choose
which method to use and switch between them). It targets
adults with
characterised by binge eating (bulimia nervosa, binge eating

recurrent binge eating in eating disorders

disorder, and related conditions).

Authorship details

Digital CBTe was designed by the Centre for Research on
Eating Disorders at Oxford (Copyright 2018). All intellectual
property is owned by the University of Oxford at the time of the
research and the development of Digital CBTe was supported by
the Wellcome Trust.

Model of change

Digital CBTe uses a programme-led cognitive-behavioural
approach to eating disorders derived from CBT-E (28) and its
associated printed
Eating (31, 32).

self-help programme, Overcoming Binge

Type and dose of intervention and interactivity
Digital CBTe is an automated (type a) treatment intervention for
a specific condition, especially well-suited for use as an early
intervention. It includes the following: (anonymous) online
screening to establish the suitability of the intervention; outcome
assessment at baseline and end of treatment; a real time self-
monitoring tool and tailoring to an individual’s psychopathology
(e.g., specific advice on compensatory behaviours if reported). It
comprises 12 sessions over 8-12 weeks. Sessions are made
available at fixed time intervals, with later sessions having larger
gaps between them. Digital CBTe was offered as a fully automated
(pure “self-help” or “self-guided”) intervention in this study and
no additional support or guidance was provided. Participants could
email a researcher for asynchronous technical assistance if needed.

Assessment

People who responded to our advertisement completed a brief
self-report suitability screening assessment in Digital CBTe to
assess inclusion and exclusion criteria.

Participant characteristics

The suitability screening assessment included self-report items
related to demographics, characteristics of eating disorders, and
previous help seeking and treatment experience. People who were
eligible were invited to participate and provide informed consent.
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Treatment completion and outcomes

Treatment completion was defined as the proportion of
participants (out of those who consented) who completed the
active treatment sessions (i.e., completed session 1-9). This is
because sessions 1-9 contain the active treatment ingredients,
while sessions 10-12 (“staying well”) help with maintenance and
do not introduce any new concepts. In addition to the
proportion of participants who completed Digital CBTe, the (a)
proportion who completed all 12 sessions and (b) average
number of sessions completed were reported.

Participants completed online self-report measures at baseline,
post-intervention, and 6-month follow-up, to assess:

1. Eating disorder features over the past 28 days—assessed using
the Eating Disorder Examination-Questionnaire [EDE-Q;
(36)], modified for Digital CBTe
Materials). Two outcome variables were created:

(see Supplementary

a. A single item that assesses the number of objective binge

eating episodes (OBEs) experienced. This was the primary
outcome (post-intervention assessment);

b. The severity of general eating disorder psychopathology
(measured by the global EDE-Q score, where 0 is the
absence of characteristics and 6 is the most severe).

2. Secondary impairment due to eating disorder features—

assessed using the Clinical Impairment Assessment [CIA; (37)].

In line with the optimal procedures used in digital treatment
research to minimise missing data, participants were encouraged
to complete the outcome assessment (those who completed the
post-intervention and 6-month follow-up assessments received a
£20 Amazon voucher). It was not possible to obtain outcome
data from participants who did not complete all sessions because
the post-intervention assessment was part of the final session.

Participant view of progress and satisfaction
Participants completed a single item at the end of the final
session of Digital CBTe that asked about their opinion on
whether their binge eating problem had improved. Participants
who completed all sessions were also invited to complete a
survey on their satisfaction with the programme. The survey
contained some items from the Client Satisfaction Questionnaire
[CSQ-I; (38)] and
questions that were specific to Digital CBTe. Participants who did

adapted to internet-based interventions

not complete all sessions were invited to complete a brief survey
asking about their reasons for stopping.

Data analyses

Group outcome analyses

A paired sample t-test was used to compare the frequency of
binge eating, eating disorder psychopathology, and secondary
impairment, from baseline to post-intervention, for participants
who completed the post-intervention assessment. Repeated
measures analysis of variance (ANOVA) considering scores from
each time point, including 6-month follow-up, assessed whether

any changes were sustained in the long term. Given the
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limitations of completer analyses, we also performed a secondary
analysis using the last-observation-carried-forward.

Clinical significance

A clinical cut-off corresponding to 1 standard deviation (SD)
above the mean of a normative sample has been recommended
for evaluating clinical significance (39). Consistent with this, we
calculated the proportion of participants with a global EDE-Q
score <1 SD above the community mean at each time point [i.e.,
<2.77; (40)] to effectively track improvement in eating disorder
features through treatment and follow-up.

Results
Study participants

Recruitment and retention
One hundred and ten people were recruited. Figure 1 shows the
CONSORT flow diagram.

Demographic, eating disorder and help-seeking
characteristics

Table 1 shows the characteristics of the sample at baseline. The
mean age was 40 years and most of the participants identified
White, in the United
Kingdom. On average, participants reported (objective) binge

themselves as female, and resident
eating every other day and that the onset of their eating disorder
was more than twenty years ago.

Using the EDE-Q, the following diagnostic subgroups
were created:

o Self-reported features that resembled binge eating disorder
(n=93, 85%). This was operationalised as at least four
objective binge eating episodes and the absence of purging
behaviour (self-induced vomiting or laxative misuse) in the
past 28 days.

o Self-reported features that resembled bulimia nervosa (n =9, 8%).
This was operationalised as at least four objective binge eating
episodes and at least four episodes of purging behaviour (self-
induced vomiting or laxative misuse) in the past 28 days.

o Self-reported features that resembled atypical bulimic disorder
(n=8, 7%). This was operationalised as at least four objective
binge eating episodes in the past 28 days and between 1 and 3
episodes of purging behaviour (self-induced vomiting or
laxative misuse) in the past 28 days.

Three-quarters of participants (n = 82) reported that they had
not received prior treatment for their eating disorder. Within this
group, in response to closed-ended questions with pre-defined
response options, 65% (n =53) had wanted help with their eating
problem in the past but had been discouraged from seeking help
due to “shame” (n=40, 75%) and “not knowing there were
effective treatments” (n =34, 64%). More than half of this group
who had wanted help in the past (n=30, 57%) reported having
been told that “there was no one in your local area able to treat
your problem” (n=16, 53%), “there was a long waiting list for
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[ Enrollment ]

[ Allocation ]

[ End-of-Treatment ]

[ 6-month Follow-up ]

[ Analysis ]

FIGURE 1

Registered an interest (n = 216)

A

Assessed for eligibility (n = 197)

Excluded (n = 87)
Reasons*:

A

Allocated to intervention and

- Suicidal or severely depressed (n = 37)

- BMI<185(n=4)

- BMI240.0 (n=31)

> - No recurrent binge eating (n = 14)

- Co-existing medical condition that
influences eating habits (n = 13)

- Current (or waiting for) treatment (n = 9)

- Substance misuse (n =7)

- Severe recurrent vomiting (n = 1)

completed baseline assessment
(n=110)

P

No further assessments as did not
complete all 12 sessions (n = 55; 50%)

h 4

Completed treatment Steps 1 and 2 (n = 69; 63%)
«+ Started session 0 (n = 106; 96%)

+ Completed session 6 (n = 80; 73%)

+ Full completion of all 12 sessions (n = 55; 50%)
(Average number of sessions completed = 6)

Completed end-of-treatment assessment (n = 55; 50%)
Completed end-of-treatment satisfaction survey (n = 53; 48%)

A4

Lost to follow-up assessment after end-of-treatment (n = 9; 8%)
Completed 6-month follow-up assessment (n = 46; 42%)

A

End-of-treatment outcome analysis (n = 55; 50%)
End-of-treatment satisfaction analysis (n = 53; 48%)
Follow-up outcome analysis (n = 46; 42%)

+ Excluded from any analysis (n = 0)

CONSORT flow diagram. *Some participants had multiple reasons for exclusion.

treatment” (n=11, 37%), and “your problem was not severe

enough” (n =15, 50%).

Treatment completion and outcomes

(n=55) completed all sessions. The average number of sessions

completed across participants who consented (1 =110) was six.

Outcomes

Completion
Sixty-three percent of participants (n=69) completed Digital
CBTe (ie., completed active treatment sessions), and 50%

Frontiers in Digital Health

Significant pre-post improvements in the frequency of objective
binge eating episodes (primary outcome), eating disorder
psychopathology, and secondary (secondary

outcomes) were observed, with large effect sizes (Table 2).

impairment
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TABLE 1 Characteristics of the sample at baseline (N =110).

Variable M (SD) Range

Age (years) 39.7 (10.9) 20-63

BMI (kg/m?) 27.7 (5.3) 18.1°-39.2

Years since onset of eating disorder 22.8 (12.6) 1-51

Frequency of objective binge eating (over the past 14.1 (8.1) 4-40

four weeks)

Eating disorder psychopathology (Global 3.7 (0.9) 1.5-5.6

EDE-Q)

Secondary impairment (CIA) 28.0 (8.9) 2-48
N (%)

Female 102 (92.7)

Male 8(7.3)

Ethnicity

White 102 (92.7)

Asian 3(27)

Black 1(0.9)

Mixed 1 (0.9)

Prefer not to say 3 (27)

Country of residence

United Kingdom 80 (72.7)

United States 15 (13.6)

Canada 5 (4.5)

Australia 4 (3.6)

New Zealand 4 (3.6)

Republic of Ireland 2 (1.8)

“One participant had a BMI <18.5 at baseline (18.1); however, this participant had BMI >18.5
at eligibility screening (18.8). This participant was eligible, but there were slight changes in
the height and weight reported at baseline (up to two weeks after completing the eligibility
questionnaire).

10.3389/fdgth.2024.1499350

These improvements were maintained at 6-month follow-up
(Figure 2 and Supplementary Table SI).

Clinical significance

Sixty-nine percent (n =38) of participants who completed the
post-intervention assessment experienced a clinically significant
improvement [i.e., had a global EDE-Q score <1 SD above the
community mean at post-intervention (40)].

Sensitivity analysis

Using last-observation-carried-forward to manage missing data
for those who did not complete the post-intervention assessment,
we found significant reductions in the frequency of objective
binge eating episodes, eating disorder psychopathology, and
from Dbaseline

secondary impairment, to post-intervention

(Supplementary Table S2). Effect sizes were medium-large.

Participant view of progress and satisfaction

Of those who completed the “view of progress” question in the
final session of Digital CBTe, 95% (n = 53) reported that their binge
eating problem was at least a bit better. Specifically, 21% (1 =12)
said “my binge eating problem is much better”, 39% (n =22) said
“my binge eating problem is somewhat better”, 34% (n=19)
said “my binge eating problem is a bit better”, and 5% (n=3)
said “my binge eating problem isn’t any better”.

Of those who completed the satisfaction survey (n =53, 48% of
the total sample), three quarters reported finding Digital CBTe “very
helpful” (n =22, 42%) or “moderately helpful” (n = 18, 34%) with the

TABLE 2 Differences in outcomes between baseline and post-intervention for participants who completed the post-intervention assessment (n = 55).

Variable Baseline

SD M

Post-
intervention

Cohen d

Mdiff (SD)

t-test
(df = 54)

SD

Frequency of objective binge eating 14.9 8.1 5.5 5.1 9.4 (8.5) 8.20 <.001 1.11
(over past four weeks)®

Eating disorder psychopathology 3.7 0.9 2.3 0.9 1.4 (1.0 10.59 <.001 1.43
(Global EDE-Q)

Secondary impairment (CIA) 27.5 9.2 18.2 10.4 9.3 (10.2) 6.74 <.001 091

*We report descriptive statistics for the untransformed variable and used the log(x + 1) transformed variable for purpose of analysis.

Frequency of Binge Eating
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FIGURE 2
Outcomes at baseline, post-intervention, and at
up assessments.
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remainder finding it “somewhat helpful” (n =13, 25%). Almost all
participants reported that they would “definitely recommend”
(n=31, 58%) or “possibly recommend” (n=19, 36%) Digital
CBTe to someone else who has a binge eating problem. Together,
these findings suggest that most people who completed all 12
sessions were satisfied with Digital CBTe. Only 10 participants
(18% of those who did not complete all 12 sessions of Digital
CBTe) completed the “Stopping Digital CBTe” questionnaire. The
most commonly selected pre-defined response option for stopping
was “Digital CBTe was not helping me” (n=5, 50%). Free text
responses included the research study being at an inconvenient
time, struggling with technical issues, and wishing that the
programme was more tailored to their particular needs.

Discussion
Main findings and implications

In this preliminary study of the effectiveness of a digital
intervention for recurrent binge eating, delivered directly to users
and used autonomously, just under two-thirds of the participants
CBTe
sessions), and half completed all sessions (including maintenance
8-12 weeks. A
participants who completed all sessions reported substantial
benefit.
improvements in general eating disorder psychopathology and

completed Digital (i.e., completed active treatment

sessions) over substantial proportion of

The effects were not restricted to binge eating;

secondary impairment were also found. This was despite the
participants having a longstanding eating problem. These effects
were also maintained at 6-month follow-up.

This study represents a significant step forward as the first to
evaluate the preliminary effects of a novel intervention: the
digital, programme-led version of CBT-E. Although this method
of delivery is novel, the CBT-E treatment model is well
established with strong empirical support. These findings are of
particular importance given this new method of reaching and
treating people with binge eating, i.e., direct-to-user and without
the need for additional support.

This digital self-help programme is ideally suited to treat binge
eating, given the high levels of shame associated with this problem
(11, 12). It allows for people to be treated outside of traditional
healthcare settings, at a time and place convenient to them.
Participants can also use the intervention without requiring a
formal diagnosis, relying on self-reported features and self-
identified need, empowering them to address their mental health
proactively. It therefore has the potential for massive scale and
reach, providing access to large numbers of people, including
underserved groups, at relatively low cost. Typically, healthcare
services are only able to treat the “tip of the iceberg” (ie., the
seen minority) in terms of the scale of eating problems.
Scalability is crucial given the large treatment gap and limitations
of traditional care (16).

It is notable that the reports from participants taking part in
this study were entirely consistent with the benefits of offering
treatment direct-to-user i.e., a large proportion had either sought
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help but were unable to access it or had not sought help due to
shame. It was also of interest that the sample was mainly
characterised by individuals who reported the onset of their
eating problem over 20 years ago. This may be because the study
mainly attracted people who were urgently seeking treatment, as
the participants were recruited through an eating disorder charity.

Although the completion rate in this study exceeded the average
rate of 36% reported for e-health interventions targeting eating
disorders (27), the observed dropout rate still reflects the broader
issue of suboptimal completion in digital interventions. This
is concerning because high adherence—defined as consistent
engagement with the intervention as prescribed—and completion—
finishing all treatment components—are associated with Dbetter
[e.g, (41)].
completion should be a critical focus of future research to optimise

outcomes Therefore, improving adherence and

the effectiveness of this intervention.

Study strengths and limitations

A key strength of this study was its setting, which intentionally
limited participant interaction with researchers and conducted the
intervention outside of a clinic. By doing so, the study minimised
potential expectation effects—biases that can arise when
participants alter their behaviour or responses based on perceived
researcher expectations or the clinical environment. These design
choices were carefully implemented to ensure the intervention
was evaluated under real-world conditions, reflecting how it
would be used in practice (42). This approach enhances the
ecological validity of the findings and supports the scalability and
applicability of the intervention in non-clinical settings.

In terms of study limitations, the sample of participants was
predominantly White and female. Therefore, firstly, it cannot be
assumed that the promising effects would extend to other
groups, and secondly, it needs to be considered whether Digital
CBTe could engage and help a more diverse group of people.
This is important given the evidence that eating disorders affect
ethnic minority groups as much as White ethnic groups (43), yet
most of the participants in eating disorder research are white
(44). data

participants who did not complete all sessions, which may

Furthermore, outcome were unavailable for
introduce bias in the results. Dropout is most likely associated

with not benefiting from the programme, potentially
overestimating the effectiveness of the intervention and limiting
the generalisability of the findings. To attempt to address this, an
intent-to-treat analysis was conducted with last observation
carried forward to partially mitigate the impact of this missing
data. Notably, this analysis was consistent with our previous
findings. Future research should aim to collect data from all
participants, including those who do not complete all sessions.

A key limitation was the absence of a comparison arm, making
it difficult to confirm whether the observed effects were due to the
programme or other factors, such as spontaneous remission. While
spontaneous remission is less likely over the brief treatment
duration, incorporating a comparison arm in future research

would strengthen the evidence for the efficacy of Digital CBTe.
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Another limitation was that participants were not restricted from
accessing other treatments during the 12-week study. However,
many participants reported being unable to access help elsewhere
prior to starting the programme, suggesting that the impact of
concurrent treatments may have been minimal. To better isolate
the effects of Digital CBTe, future studies should collect detailed
data on concurrent treatments or consider adopting a closed-
treatment design.

Future directions

There are several future directions. First, to consider how to
improve and assess the “reach” of Digital CBTe given its huge
potential in this area. This will include an examination of what
proportion of people who learn about Digital CBTe would
consider using it and, of these, what proportion would engage
with and start the treatment. It will also require an evaluation of
the demographic and eating disorder characteristics of the users
to ensure that the intervention reaches a wide spectrum
of individuals.

Second, while the completion rate of 69% in our study was
higher than the average for e-health interventions for eating
disorders [36%; (27)], it remains necessary to improve this
further. Strategies such as incorporating “support” or “guidance”
could enhance adherence (45), but such measures are likely to
compromise scalability. Exploring scalable and innovative
solutions, such as generative artificial intelligence and large
language models, may provide promising alternatives (46).

Third, these preliminary findings require replication and
extension. The next step would be a controlled clinical trial to
establish the clinical and cost effectiveness of Digital CBTe. Given
that it remains unclear how, for whom, and under what
circumstances digital eating disorder programmes are effective
(47) future research should focus on conducting more high-
quality randomised controlled trials to explore the participant
that predict,
moderate treatment success (48). Therefore, such a future trial

and intervention characteristics mediate and
should be used to predictors, mediators and moderators of
outcome for Digital CBTe. This could help target the programme
to those who are most likely to benefit from the intervention and
potentially improve its potency.

However, identifying robust moderators or mediators has
typically been fraught with challenges, many of which have
been attributed to methodological problems, and overcoming
these requires a thoughtful combination of exploratory and
confirmatory approaches (49). It has also been argued that
even if these methodological problems were addressed, that
mediators and moderators will remain elusive unless temporal
context is adequately considered—ensuring interventions are
delivered at “pivotal moments” when individuals need them
most (50). These moments could include initial screening,
adaptive of need

delivery during moments throughout

treatment, or post-discharge.
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Finally, collecting data and feedback from those who do not
complete all sessions of Digital CBTe is vital. Understanding the
reasons for disengagement can inform programme modifications
and help design an intervention that better meets the needs of a
wider sample.

Conclusions

This preliminary effectiveness study found that Digital CBTe
offered substantial benefits to people with recurrent binge eating
who completed all sessions of the intervention. These effects
were maintained after treatment and extended beyond binge
eating to more general eating disorder psychopathology and
impairment. Digital CBTe was delivered in a highly scalable
format: autonomously, without additional support and directly to
users (outside of healthcare). Digital CBTe could be a “game
changer” by making it possible to offer an evidence-based
treatment to the vast majority of binge eating issues that often go
unnoticed, much like the hidden nine-tenths of an iceberg.
Notwithstanding these promising findings, crucial next steps
would include improving completion rates for Digital CBTe
and conducting a clinical trial to evaluate its clinical and
cost-effectiveness.
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