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Abstract

The evolution of cognitive-behavioral therapy (CBT) for the treatment of bulimic disorders is
described in this review. The impacts of successive attempts to enhance CBT such as the addition
of exposure and response prevention; the development of enhanced CBT; and broadening the
treatment from bulimia nervosa to binge eating disorder are considered. In addition to developing
advanced forms of CBT, shortening treatment to guided self-help was the first step in broadening
access to treatment. The use of technology such as computer-based therapy and more recently the
Internet, promises further broadening of access to self-help and to therapist guided treatment.
Controlled studies in this area are reviewed, and the balance of risks and benefits that accompany
the use of technology and lessened therapist input are considered. Looking into the future, more
sophisticated forms of treatment delivered as mobile applications (“apps™) may lead to more
personalized and efficacious treatments for bulimic disorders, thus enhancing the delivery of
treatments for eating disorders.
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In this paper, we trace the evolution of cognitive-behavioral therapy (CBT) for the treatment
of bulimic disorders. The applications of a particular psychotherapy can be broadened in two
ways. First, the treatment itself can be strengthened to become more effective. This may be
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achieved by strengthening identified or hypothesized mechanisms underlying the treatment’s
effects, more precisely identifying for whom the treatment works best, by adding new
modules to the treatment or removing ineffective modules, or by broadening effectiveness to
treat a wider array of disorders. Second, the original treatment can be modified to provide
easier access for a greater number of affected individuals or be modified to reduce costs
associated with the treatment, for example, by reducing therapist contact time. Shortening
treatment duration and reducing the role of the therapist in the interest of reduced cost and
wider availability does however raise ethical and pragmatic issues in terms of
implementation, safety, and effectiveness. Unless otherwise stated, intent-to-treat analyses
are presented throughout this paper.

Bulimia Nervosa

Russell in his seminal paper in 1979 drew attention to the clinical characteristics of bulimia
nervosa (BN), and like most clinical scientists at the time, linked the syndrome to anorexia
nervosa (AN) (Casper, Eckert, Halmi, Goldberg, & Davis, 1980; Guiora, 1967; Russell,
1979). However, the first application of cognitive-behavioral therapy (CBT) (Fairburn, 1981)
to this disorder recognized the distinctive treatment targets for BN such as dietary restriction
and shape and weight concerns. Two early randomized controlled trials (RCTs) compared
CBT to short-term focal therapy, behavior therapy, and interpersonal psychotherapy (IPT)
(Fairburn et al., 1991; Fairburn, Kirk, O’Connor, & Cooper, 1986)). Another early trial
compared CBT and supportive-expressive psychotherapy (Garner et al., 1993). Overall, CBT
appeared more effective than alternative treatments in these studies although the differences
were not large. Typical of an early stage of development, sample sizes were small (12 to 30
participants per group), and two studies used completer analyses (Fairburn et al., 1986;
Garner et al., 1993). Although CBT was more effective than IPT post-treatment, longer-term
follow-up suggested that IPT might be equally effective, although at 12 -months only about
half the sample (N=37) was available for assessment from the original sample (N=75)
(Fairburn, Jones, Peveler, Hope, & O’Connor, 1993a).

While at the Center for Advanced Study in the Behavioral Sciences in 1976, Wilson,
Fairburn and Agras designed a study to test whether CBT was in fact superior to other
treatments for BN. The only other psychotherapy contender at the time was IPT. Hence the
final design chosen was a comparison of CBT and IPT for the treatment of BN with a
sufficient sample size (N=220). This sample size required two treatment sites in order to
recruit enough participants in a reasonable timeframe, together with an external quality
control center at Oxford University focused on treatment fidelity. CBT was found superior to
IPT at end-of-treatment, with 29% vs. 6% recovered, but at follow-up there was not a
statistically significant difference between groups with 40% recovered with CBT and 27%
with IPT (Agras, Walsh, Fairburn, Wilson, & Kraemer, 2000). These findings confirmed
those of the previous comparisons of the two treatments (Fairburn et al., 1993a; Fairburn et
al., 1986).

In a follow-up analysis of these findings, Wilson et al. (2002) found that early response to
treatment, measured by a decrease in self-induced vomiting during the first few weeks of
treatment, predicted outcome, with CBT significantly superior to IPT by week 4 of

Behav Res Ther. Author manuscript; available in PMC 2018 September 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Agras et al.

Page 3

treatment. Early identification of poor response to treatment allows for early addition of a
new or modified treatment for those individuals. In addition, change in dietary restraint was
found to mediate treatment outcome, with CBT significantly superior in reducing dietary
restraint compared with IPT. This was the first time that a mechanism underlying the
effectiveness of CBT in treating BN had been found and suggested that CBT had a specific
effect on restraint. No mechanism underlying the effects of IPT on BN was found, for
example, change in interpersonal interactions did not mediate outcome as might have been
expected. Wilson et al. (2002) raised the question whether IPT did in fact “catch-up” with
CBT over time. Part of the catch-up as illustrated in the primary paper (Agras et al., 2000)
was due to a slight decrement in the mean effect of CBT on binge eating and vomiting over
the follow-up period. As Wilson noted, however, “The posttreatment course of patients who
received IPT does not appear different from that of patients who received CBT when the
posttreatment levels of symptoms are considered. Similar fractions of patients who were
recovered, remitted, or not remitted at the end of treatment had recovered by the end of
follow-up in both treatments.” Hence, there was no evidence of a catch-up effect.

Enhancing CBT

An early effort to enhance CBT involved adding a module to increase exposure to feared
foods, hence reducing dietary restraint. In-vivo exposure was added to some or all treatment
sessions, allowing the anxiety associated with exposure to dissipate within session when
compensatory behavior such as self-induced vomiting was prevented. The first study to
examine the effects of this treatment compared CBT to an exposure/response prevention
condition (Wilson, Rossiter, Kleifiled, & Lindholm, 1986). This was a small-scale study
(N=17) with four dropouts precluding comparative analyses of binge eating and purging.
There was, however, some indication of advantage for exposure/response prevention in
terms of reducing binge eating and purging. A further study (Leitenberg, Rosen, Gross,
Nudelman, & Vara, 1988) compared 24 sessions of exposure/response prevention to CBT to
a wait-list control in 47 women with BN. No difference was found between response
prevention and CBT in reducing self-induced vomiting at post-treatment in a completer
analysis. However, at follow-up response prevention showed a within-group change in self-
induced vomiting whereas CBT did not, again a possible signal of efficacy. A third study
with 77 participants randomly allocated to 4 groups found (in a completer analysis) that
CBT was superior to no treatment in reducing self-induced vomiting whereas exposure/
response prevention added to CBT was not (Agras, Schneider, Arnow, Raeburn, & Telch,
1989). This finding may have been due to the displacement of elements of CBT by
exposure/response prevention thus weakening the effect of CBT in that group. It should be
noted that these studies differed in the amount of exposure/response prevention given within
treatment and that the studies were small. Thus, the evidence for the effectiveness of
exposure/response prevention was weak and was not adequately tested by today’s standards.

Broadening the Application of CBT

Clinical and epidemiological studies suggested that binge eating often occurred separately
from purging suggesting the existence of a hitherto unrecognized eating disorder (Halmi,
Falk, & Schwartz, 1981). Later, Spitzer drew attention to the new syndrome in a comment
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on a controlled study of desipramine for “non-purging BN” (McCann & Agras, 1990). In his
comment, Spitzer noted that a field trial for DSM-1V had found that “Binge Eating
Disorder” (BED) was prevalent in weight-loss clinics and particularly affected women
(Spitzer, 1991). A controversy then arose as to whether there was enough evidence for the
new syndrome to be included in DSM-IV (Fairburn, Welch, & Hay, 1993b; Spitzer et al.,
1993) with the ultimate decision that further evidence was needed before inclusion of the
disorder in the DSM. However, similarities between BN and BED in terms of symptoms, i.e.
binge eating, dietary restraint, and weight and shape concerns, suggested that CBT and IPT
might be effective treatments for BED, paving the way for a new series of controlled clinical
trials. Hence, research into the treatment of BED was largely focused on the comparative
effectiveness of CBT and IPT. The first small-scale study compared CBT provided in a 10-
session group format to a wait-list control condition for the treatment of BED (Telch, Agras,
Rossiter, Wilfley, & Kenardy, 1990) finding in a completers analysis that 79% of those
receiving CBT were abstinent at the end-of-treatment compared with none of the controls.
This study was followed by a comparison of CBT and IPT, both in a group format, together
with a wait-list control group (Wilfley et al., 1993). The sample size was small (N=56) but
both active treatments were superior to the wait-list control group but were not statistically
different from each other in reducing binge eating either at end-of-treatment or at 12-month
follow-up. Larger studies confirmed these early results. In one such study, 162 patients with
BED were randomly assigned to either CBT or IPT (Wilfley et al., 2002). The two
treatments were equivalent in reducing binge eating and in producing abstinence from binge
eating at both end-of-treatment (CBT 79%, IPT 73%) and 1-year follow-up with some
relapse (CBT 59%, IPT 62%). As in most studies, abstinence rates were higher than those
obtained in the treatment of BN. This may be due to the high placebo response rate of BED
compared to BN (about 38% to 8%) (Blom, et al., 2014).

Refining CBT

Fairburn, in his revision of the original CBT manual describing Enhanced Cognitive
Behavioral Therapy (CBT-E), laid out the most ambitious effort to enhance the effectiveness
of this treatment (Fairburn, 2008). CBT-E is embedded within a transdiagnostic view of the
eating disorders and is therefore aimed at all eating disorders with some adaptations for
different disorders and ages. Two forms were described: A focused treatment similar to the
original manual (CBT-Ef) and a broad treatment (CBT-Eb). The broad form contains extra
modules to address perfectionism, low self-esteem and interpersonal difficulties issues that
contribute to the maintenance of eating disorders. In both forms, the therapist checks
progress early in the course of treatment and makes appropriate adjustments to treatment if
progress is not satisfactory. In a controlled comparison of the two forms of CBT and a
waiting list in a substantial sample of diverse eating disorders (except AN), the two forms of
CBT were superior to a waitlist but did not differ from each other (Fairburn, Cooper, &
Palmer, 2009). However, in a secondary analysis, participants with greater severity in
attributes such as mood intolerance, perfectionism, interpersonal difficulties, and low self-
esteem did better with CBT-Eb. A recent controlled trial compared the two forms of CBT in
50 patients with BN and comorbid affective/interpersonal problems (Thompson-Brenner et
al., 2016). No differences were found between the two forms of CBT. However, patients
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with more severe affective/interpersonal problems recovered better with the broader form of
CBT. The overall remission rate was 42%. These studies suggest that for most patients with
BN there is little difference between the two forms of CBT-E. However, for patients with
more severe co-morbid psychopathology the broad form of CBT-E appears superior. Another
recent controlled trial compared CBT-E and IPT in 130 adults with any form of eating
disorder. At post-treatment, significantly more individuals in CBT-E (66%) met criteria for
remission compared to IPT (33%). Over follow-up, remission rates increased in both
conditions, particularly in IPT, but CBT-E remission rates remained significantly higher
(69% in CBT-Ef vs. 49% in IPT) (Fairburn et al., 2015).

The general consensus is that CBT is more effective than other psychotherapies in the
treatment of BN and should, therefore, be the preferred psychotherapeutic treatment (Hay et
al., 2014). Moreover, the research literature has some notable strengths including the
development of detailed treatment manuals, standardization of outcome measures
particularly the use of the Eating Disorder Examination (EDE), comparisons of CBT with
other active treatments rather than waitlist controls, and the use of multisite studies. There
are, however, some methodological issues to consider. First, with some notable exceptions,
the sample sizes for many studies have been, and even today are often small. Hence,
differences in outcomes between treatments may not have been detected or may have been
falsely detected. Second, few studies have identified the behavioral mechanisms underlying
treatment that may enhance treatment effects if the mechanism can be strengthened. In
addition, few studies have identified moderators of outcome that potentially allow improved
selection of patients for particular treatments. Because of this no eating disorder studies have
tested the effects of using a moderator to allocate individuals to the preferred treatment.
Third, allegiance effects may pose a problem, possibly overestimating the effectiveness of
treatment. This may be due to the use of therapists with greater expertise for the favored
treatment than the comparison treatment or to therapist expectancy effects. Controlling for
such biasing effects is difficult although multisite studies and the use of outside sites for
training and monitoring fidelity of the treatment procedures may be helpful. Overall
however, efforts to improve the outcome of treatment for bulimic disorders have not
increased recovery rates by very much (Steinhausen & Weber, 2009).

With evidence-based treatments available the question of dissemination beyond specialized
treatment centers arises. As Insel pointed out: “We have powerful, empirically-supported
psychosocial interventions, but they are not widely available...A serious deficit exists in
training for empirically supported psychosocial interventions... Translational research will
need to focus not only on “bench to bedside” but also on bedside to practice” (Insel, 2009).
However, the problem goes beyond dissemination of a treatment to its actual use by
community psychotherapists. Three issues regarding wider dissemination of therapy have
been delineated: Breadth of therapeutic effects, ease of training therapists, and mode of
treatment delivery (Fairburn & Wilson, 2013). For example, CBT-E is not easy to learn,
requires specific training and supervised practice, is focused solely on eating disorders, and
at 18-sessions is not practicable in many community clinical settings. Interpersonal
psychotherapy shares these characteristics although it has broader effects beyond eating
disorders, namely, in treating depression and anxiety disorders without modifying the
treatment. Hence, one solution to extending the range of these treatments would be to deliver
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them in a less complex form with fewer sessions and preferably with less highly qualified
therapists to increase availability in a wider array of community settings. Guided self-help
(gsh) is one promising adaptation of CBT allowing broader implementation.

In a timely paper, Wilson reviewed the effectiveness of therapist-guided self-help based on
CBT for the treatment of BN and BED as a first step in providing treatment more widely
(Wilson & Zandberg, 2012). Guided self-help uses a treatment manual designed for patient
use with the therapist acting as a coach. Hence, the patient may be more likely to attribute
responsibility for treatment effects to themselves rather than to the therapist. Some studies
have involved therapists with little experience with eating disorders and most have shortened
therapist contact time. For example, in a large multisite RCT comparing CBT with CBTgsh
(N=293), the average contact time for CBT was 16-17 hours compared with 2-3 hours for
CBTgsh (Mitchell et al., 2011). This study also throws light on a possible stepped-care
model. Participants predicted to be non-responders, depending on the level of reduction of
purging at week 6 of treatment (Wilson et al., 2002), in each of the treatment groups were
offered fluoxetine plus continued psychotherapy or continuation of psychotherapy without a
secondary treatment. There was no difference in outcome at end-of-treatment between the
CBT and CBTgsh, however medication use was less with CBTgsh than with CBT. At
follow-up, CBTgsh was significantly superior to CBT in reducing binge eating and
compensatory behaviors. Use of the stepped-care model including CBTgsh would not only
be an effective treatment modality but would also be substantially less costly than CBT.

Observations from weight loss treatments that binge eating declined during the course of
treatment suggested that weight loss (WL) treatment for BED may be an effective and easily
implementable treatment alternative to CBT or IPT. Small-scale studies with short-term
follow-up confirmed this impression (Agras et al., 1994; Marcus, Wing, & Fairburn, 1995).
In a larger-scale study, 205 patients with BED were randomly allocated to either IPT,
CBTgsh, or WL treatment with a follow-up of 2-years (Wilson, Wilfley, Agras, & Bryson,
2010). There were no differences between the 3 treatments in reducing binge eating and
eating disorder psychopathology at end-of-treatment or at 1-year follow-up. Weight loss
treatment, on the other hand, was more effective in producing weight loss at 1-year follow-
up. However, at 2-year follow-up both IPT and CBTgsh resulted in greater remission from
binge eating than WL and weight change was no different between groups. A moderator
analysis showed that IPT was more effective than CBTgsh in producing remission in
patients with lower self-esteem and higher rates of eating disorder psychopathology.

Wilson and Zandberg (2012) concluded that CBTgsh is a promising evidence-based
treatment for BN and BED, applicable to a wide range of settings and acceptable to diverse
populations. CBTgsh should not only be considered as a first step in a stepped-care approach
but should be viewed as an evidence-based treatment in its own right. Hence, CBTgsh is a
treatment that meets many of the criteria for scalability: it is easy to learn, can be effectively
taught to relatively inexperienced clinicians, can be provided in 2 or 3-hours and is therefore
cost-effective.
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A Missing Link

The development and testing of evidence-based treatment for eating disorders adapted for
use in community clinical settings has lagged behind efficacy research in more highly
controlled settings. Several uncontrolled studies have shown that CBT or CBT-E can be
utilized effectively in community clinics (Turner et al., 2015; Waller et al., 2014), however
these studies used a greater number of treatment sessions than would be applicable in many
community clinics because of financial constraints. Few controlled effectiveness studies
have been carried out in community settings where the need for shorter focused treatments is
greatest. Such studies require training community therapists following which a controlled
trial comparing the evidence-based treatment with usual community care is needed. Only if
the evidence-based treatment is superior to usual care, and the treatment was carried out
with reasonable fidelity, should it be implemented more widely.

One of the reasons that this type of research is so rare is the complexity involved in
organizing and executing such studies. Hence, the Director and staff of the community site
chosen must be able to see the study as having some advantage and should have input into
the therapy to be used and the feasibility of the experimental design. The next step is to
insert the requirements of the study into the clinic’s practices. This requires screening
potential patients, securing their formal consent to participate, randomizing them to
treatment conditions and assessing patient progress (for which abbreviated measures may
need to be used). In addition, assessment of therapist fidelity to the treatments is required.

A study carried out in a large community clinic had an adequate sample size with 160
participants with BED randomly allocated to either CBTgsh or treatment as usual (Debar et
al., 2011). At end-of-treatment, 33% of the CBTgsh group and 5% of the treatment as usual
group were abstinent, a significant difference that persisted to 12-month follow-up.
However, treatment as usual appeared to be close to a waiting list control and the study did
not therefore compare CBTgsh to an active community treatment.

Using Technology to Broaden Access to Treatment

The availability and use of computers, the Internet, and mobile phones have expanded
tremendously. In 2014, nearly 90% of U.S. adults accessed the Internet (“Internet users,”
n.d.), and as of 2015, 68% of U.S. adults had a smartphone, up from 35% in 2011
(Anderson, 2015). As access has grown so has the functionality of technology and at the
same time, technological advances have become less expensive, more compact, and more
powerful (Kurzweil, 2010).

With the rise of technology, CBT for eating disorders has also seen advances. E-mental
health refers to the delivery or enhancement of mental health services through technology,
particularly the Internet (Lal & Adair, 2014). E-mental health has numerous purported
benefits including: lack of geographic boundaries, allowing for widespread dissemination
and the ability to reach individuals who may otherwise have limited access to effective
treatment (e.g., those in rural communities) or who may not seek help due to shame or fear
of stigma; easy access from anywhere at anytime; cost and time efficient; and high user
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acceptability (Aardoom, Dingemans, Spinhoven, & Van Furth, 2013; Délemeyer, Tietjen,
Kersting, & Wagner, 2013). Only a small proportion of individuals with eating disorders
seeks or receives treatment—according to one systematic review, only 23% of community
cases with a diagnosable eating disorder seek eating disorder-specific treatment (Hart,
Granillo, Jorm, & Paxton, 2011), and Eisenberg, Nicklett, Roeder, and Kirz (2011) found
that less than 20% of college students who screen positive for an eating disorder report
receiving treatment. Hence, there is a large unmet need for treatment, and as highlighted by
Wilson and colleagues (Fairburn & Wilson, 2013; Wilson & Zandberg, 2012), technology
has the potential to make evidence-based treatment for eating disorders, such as CBT, more
widely available and to address barriers to care. There has been a growing number of
reviews on the use of technology, the Internet, and mobile applications (“apps™) for the
treatment of eating disorders (i.e., Aardoom et al., 2013; Aardoom, Dingemans, & Van
Furth, 2016; Ambwani, Cardi, & Treasure, 2014; Bauer & Moessner, 2013; Délemeyer et
al., 2013; Fairburn & Rothwell, 2015; Loucas et al., 2014; Schlegel, Biirger, Schmidt,
Herbst, & Voderholzer, 2015; Shingleton, Richards, & Thompson-Brenner, 2013). Given the
focus of the current paper on the evolution of CBT for eating disorders, we focus our
overview specifically on RCTs that have utilized technology for CBT delivery with
individuals with clinical eating disorders (see Table 1).

CD-ROM RCTs.

Email RCTs.

The first technology to be used for the delivery of CBT for eating disorders was the CD-
ROM, and two RCTs have tested this delivery format. Schmidt et al. (2008) compared a self-
help CD-ROM CBT program to a waitlist control condition among 97 adults with bulimic-
type disorders. The program consisted of eight 45-minute modules, and CD-ROM modules
were completed on-site at an eating disorders program. Uptake of and engagement with the
CD-ROM was suboptimal, and post hoc comparisons of group differences on the outcome
variables at end-of-treatment and 4-month follow-up showed no significant differences.
Shapiro et al. (2007) compared a different self-help CD-ROM CBT program with in-person
group CBT and a waitlist control in a sample of 66 overweight adults with full or
subthreshold BED. At post-treatment, there were no significant differences between
conditions on most outcome measures. However, there was a significantly greater decline in
binge days in the two active conditions compared to the control. Furthermore, over two-
thirds of those in the CD-ROM condition reported using the program after study completion,
and 75% of those on the waitlist chose to receive the CD-ROM over group treatment.

Around the same time as the CD-ROM was being tested as a way to deliver unguided CBT
for eating disorders, researchers were also exploring email as a vehicle for therapist input in
two RCTs. Ljotsson et al. (2007) compared Internet-assisted self-help (CBT self-help book
plus once- to twice-weekly email contact with a psychology graduate student for support and
feedback and access to an online discussion group) to a waitlist control in a sample of 73
adults with full or subthreshold BED. Analyses revealed that 37% of treated individuals
were abstinent from binge eating and purging at end-of-treatment (vs. 15% of waitlist), with
marked improvement on secondary outcome measures in comparison to waitlist. Robinson
and Serfaty (2008) conducted the first RCT of psychotherapy for eating disorders delivered
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via email, testing whether email-based CBT was superior to self-directed writing or waitlist
control conditions in 97 adults with BN, BED, or eating disorder not otherwise specified
(EDNOS). At end-of-treatment, significantly fewer participants in email-based CBT or self-
directed writing met criteria for an eating disorder compared to waitlist. Participants in the
study were recruited from a university population via mass email. Thus, this study suggested
that not only may email-based therapy be efficacious but also that email may provide a
vehicle to reach individuals who may not otherwise seek or receive treatment, as the authors
speculated that their recruitment approach was successful in recruiting one-fifth of all people
at the college who were likely to have an eating disorder.

Internet RCTs.

To date, there have been seven RCTs of Internet-based CBT (iCBT) for eating disorders.
Three studies have investigated the effects of Internet-based programs on bulimic symptoms
specifically. First, Sanchez-Ortiz et al. (2011) compared iCBT with therapist guidance in the
form of supportive emails (amounting to 45 minutes of therapist time per participant on
average) to waitlist control in a sample of 76 college students with bulimic-type disorders.
iCBT was found superior to waitlist in terms of reductions in global eating disorder
pathology, binge eating, affective symptoms, and quality of life, and these gains were
maintained or even continued to improve at 3-month follow-up. Nearly 40% of those in the
iCBT condition were abstinent from bulimic behaviors at follow-up, and over half no longer
met diagnostic criteria for an eating disorder. Over 75% in the iCBT condition started
treatment and, among those who completed at least one session, the mean number completed
was five out of a possible 8 sessions.

Second, Ruwaard et al. (2013) found iCBT, including 25 scheduled online therapist
feedback episodes taking roughly 13 hours to complete, to be more effective than both a
waiting list and unguided bibliotherapy in terms of reductions in binge eating, purging, and
global eating disorder symptoms at end-of-treatment in a sample of 105 adults with bulimic
symptoms. Abstinence from purging at end-of-treatment was significantly greater in iCBT
(39%) vs. bibliotherapy and waitlist (8% in both), although there were no differences
between groups in binge eating abstinence. Improvements in the iCBT group were sustained
at one-year follow-up, but differences between iCBT and bibliotherapy were no longer
significant due to improvements among those in bibliotherapy.

Third, Wagner et al. (2013) compared guided iCBT and bibliotherapy in a sample of 155
adult females with bulimic disorders. In both conditions, weekly email support from a
therapist was provided. The treatments were equally effective for reducing binge eating and
vomiting. At end-of-treatment, nearly 50% of participants were in remission from eating
disorder symptoms and nearly 20% were abstinent in both conditions.

Two studies have tested the effects of Internet-based programs for BED. First, Carrard et al.
(2011) tested iCBT for BED, comparing guided iCBT to a waitlist control among 74 adult
women with full or subthreshold BED. Coaches provided weekly support via email during
the active intervention phase and monthly email support during the follow-up period.
Compared to waitlist, participants in iCBT showed superior reductions in binge eating, drive
for thinness, and body dissatisfaction, as well as improvements in self-esteem and quality of

Behav Res Ther. Author manuscript; available in PMC 2018 September 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Agras et al.

Page 10

life. Further, after the 6-month iCBT intervention, 35% of participants were abstinent from
eating disorder symptoms compared to just 8% in the waitlist condition. Gains were
sustained or continued to improve at 6-month follow-up. The authors noted adherence to be
satisfactory, although only one-third completed the program. Second, Wagner et al. (2016)
compared iCBT to waitlist in 139 adults with BED. Binge eating episodes, eating disorder
psychopathology, depressive symptoms, and weight loss showed significant improvement at
end-of-treatment in iCBT vs. waitlist, and notably, all gains were sustained in iCBT at 1-
year follow-up.

A further study compared iCBT to waitlist control in a mixed-diagnostic sample of 214 adult
females (ter Huurne et al., 2015). Previous versions of iCBT tested utilized weekly sessions,
with session length typically close to the length of standard face-to-face therapy sessions. In
contrast, ter Huurne designed an intervention with daily sessions that took approximately 20
minutes per day to complete. Participants had contact with their assigned therapist, who
provided feedback on program use and support via the program website. Compared to
waitlist, those in iCBT improved significantly more on global eating disorder
psychopathology, as well as body dissatisfaction, self-esteem, and social functioning.
Further, the effects of iCBT were compared between patients with different eating disorder
diagnoses (i.e., BN, BED, EDNOS), revealing that iCBT was primarily effective for
participants with BED.

Finally, Aardoom et al. (2016) studied the effects of adding different levels of therapist
support, via e-mail, chat or teleconference, to a web-based self-help program (Featback).
Therapist support varied from none to weekly and 3 times/weekly. Participants were
recruited and assessed via a website, and the 354 participants included all eating disorder
diagnoses including AN, BN and BED. The fully automated self-help program was broadly
based on CBT principles with a duration of 8-weeks and follow-up to 6-months post-
treatment. Eating disorder psychopathology improved in all Featback conditions and was
superior to waitlist. There appeared to be no added value to therapist support in clinical
outcomes including dropouts although those who received support were significantly more
satisfied with treatment.

Further evolution of CBT for eating disorders.

As described, there are a limited, but growing number of published controlled trials on the
use of iCBT for eating disorders. This research is in its infancy, and additional studies with
stronger methodology are needed, as the majority compared iCBT to waitlist. There are,
however, several ongoing efforts with stronger control conditions. In an ongoing
noninferiority trial, Bulik and colleagues (2012) are comparing an Internet-based version of
group CBT for BN (CBT4BN), in which the group intervention is conducted via a
therapeutic chat group, and traditional face-to-face group CBT. de Zwaan et al. (2012) are
currently testing the noninferiority of an Internet-based guided self-help CBT program for
individuals with BED to face-to-face CBT. Although non-inferiority trials are often used,
there is a potential problem with such trials. It is possible that a treatment A will not be
inferior but will also be not quite as effective as the standard treatment. If treatment A then
becomes standard, a treatment B compared to A may again not be inferior but not quite as
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effective. Hence beginning a race to the bottom. Finally, in an ongoing RCT, Student
Bodies-Eating Disorders (SB-ED) is being tested to determine whether it yields measurable
and significant improvements in access, costs, and outcomes over referral to usual care
among college women with clinical or subclinical eating disorders, with the exception of AN
(Wilfley et al., 2013). The intervention is a CBTgsh program, utilizing brief 10-15 minute
daily sessions, that is offered both via an Internet-based platform and mobile app. Previous
work has established the program’s initial efficacy for reducing eating disorder
psychopathology, weight concerns, binge eating, and purging (Jacobi, Volker, Trockel, &
Taylor, 2012; Jones et al., 2008; Saekow et al., 2015).

From the Internet to mobile applications.

Comment

The next evolution in the delivery of CBT for eating disorders is the mobile app. Research
suggests that Americans now use smartphone apps more frequently than personal computers
to access the Internet (O’ Toole, 2014) and that consumers spend over 85% of their time on
smartphones using apps (Perez, 2015). Just as the Internet made interventions more
accessible in comparison to CD-ROM-delivered programs, apps may make CBT more
accessible given their portability, high level of functionality and interactivity, and capacity
for in-the-moment intervention in the real world (Heron & Smyth, 2010; Juarascio,
Manasse, Goldstein, Forman, & Butryn, 2014). There are several potential roles for apps.
They may be used solely to monitor change in symptoms or other important features of a
particular syndrome. Feedback can then be provided to both patient and therapist. They may
also be used to enhance behavior changes between therapy sessions or to provide coping
skills for use in particular situations. Such usages may reduce therapist time and enhance
outcomes. They may be used to deliver self-help as well. Whether apps should be used as a
primary treatment, i.e. with no therapist involved, is uncertain at the moment. One factor to
take into consideration is the seriousness of the disorder. Hence, in eating disorders neither
AN nor BN would appear suitable for stand-alone, unguided app treatment because of safety
concerns. Moreover, treatment implies the ability to continuously consider when and how to
provide a therapeutic application, something beyond the capability of present day apps, and
apps aimed at treatment would need to be evaluated in controlled clinical trials. Indeed, a
recent review of smartphone applications for the treatment of eating disorders found that
existing, publicly available apps contained minimal CBT techniques, failed to incorporate
smartphone capabilities, and none had been well evaluated (Juarascio et al., 2014)

Hsin, Torous, and Roberts (2016) in their consideration of an adjuvant role for mobile health
in the management and treatment of mental health conditions note, “Within the present
climate of limited clinical evidence and lack of regulatory oversight for mobile mental
health, there is a clear need for safeguards ... to ensure safe, effective, and ethical use of
technology.” The controlled Internet-based treatment studies for bulimic conditions listed in
Table 1 offer a starting point to consider effectiveness, acceptability, and safety of such
interventions. Internet-based treatment offers a potentially large improvement in access to
CBT. The need for psychological services for eating disorders is large, and only a small
proportion of individuals in need receive treatment. However, reductions in safety,
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acceptability, and effectiveness, as the role of therapist is diminished, should not outweigh
the benefit of wider treatment availability.

BN and BED are associated with considerable current and lifetime comorbid
psychopathology including: major depression, obsessive-compulsive disorder and other
anxiety disorders, and addictive behaviors, as well as physical disorders consequent upon the
eating disorder. Hence, there is a need for accurate diagnosis and expert guidance when
offering treatment to persons with an eating disorder. Six of the studies listed in Table 1 used
face-to-face assessments at baseline with standard diagnostic instruments (Carrard, et al.,
2011; Ljotssen et al., 2007; Ruwaard et al., 2013; Sanchez-Ortiz et al., 2011; Shapiro et al.,
2007; Wagner et al., 2013). Two studies used telephone screening using standard
assessments (Schmidt et al., 2008; Wagner et al., 2016), and three studies conducted all
assessments online using questionnaires without direct contact with participants. (Aardoom
etal., 2016; Robinson & Serfaty, 2008; ter Huurne et al., 2015). In one of these studies
(Robinson & Serfaty, 2008), the ethics committee raised concerns that “some individuals
might feign illness and be accepted to the study or that some with psychological difficulties
may become worse during treatment...” and may go undetected. Interestingly, none of these
studies used Skype or video-conferencing to assess participants. Telephone assessments have
been shown to be reasonably reliable particularly in detecting more severe cases of
depression (Simon, Revicki, & VonKorff, 1993), an important issue because suicidal
ideation was considered an exclusion for Internet treatment in these studies. However,
important visual and interpersonal clinical signs may not be apparent within a telephone
interview.

For BN in particular, medical screening prior to entry into treatment is needed, and for AN
medical screening and ongoing medical monitoring is essential. Two of the Internet-based
studies described the use of a medical examination together with appropriate blood tests
prior to study entry (Sanchez-Ortiz et al., 2011; Wagner, et al., 2013). The only study that
enrolled patients with AN did not report medical screening or ongoing monitoring
(Aardoom et al., 2016). It is, of course, possible that medical procedures were adequate but
not noted in the description of the remaining studies. Assessment of adverse events during
the course of the study was also unusual in that only two studies provided such assessment
(Aardoom et al., 2016; Sanchez-Ortiz et al., 2011). Detection and monitoring of adverse
events should be routine in controlled treatment outcome studies. It is important to
distinguish between the use of the Internet for prevention of eating disorders and for the
treatment of eating disorders. The Internet is useful for prevention programs applied to
segments of the general population and while adverse events should be monitored, the risks
associated with prevention programs are usually small.

Detection of comorbid pathologies is also important given the high prevalence of such
disorders in bulimic syndromes. This would be the usual standard of care for a clinical
consultation. The optimal method of screening is a face-to-face interview with trained
personnel and should be the standard for Internet treatment in general and for the next
generation of controlled studies. Acceptable forms of face-to-face assessment beyond a
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direct interview might be via Skype or teleconference. In addition, some method of
monitoring comorbid psychopathology throughout treatment should be instigated so that
changes throughout therapy can be followed. Consideration should be given to withdrawing
participants who show lack of progress or worsening of primary or comorbid
psychopathology and providing specialized care. As noted, medical safety is also important
for participants with bulimia nervosa. Medical history, physical examination to the extent
needed, and necessary blood tests should be obtained for controlled treatment studies
including Internet therapy. Such medical clearance could be assessed either at the study site
or by the participant’s family physician who would then provide written clearance for
participation. In some respects, the lack of geographic boundaries when it comes to the
delivery of technology-based interventions is a strength, but careful consideration needs to
be given to issues of assessment and medical clearance so as to maximize participant safety.

The following issues also need to be considered: making referrals to in-person care when an
individual lives in an area without evidence-based treatment for eating disorders available;
legality of providing services across state lines; and risks to breach of confidentiality. This
work is in its early days, and firm recommendations regarding the use and safety of these
programs are not yet available. However, there are a number of emerging sets of guidelines
on the ethics of using technology for mental health intervention that should be consulted
(see Table 2).

Acceptability.

Utility.

Five of the Internet-based controlled outcome studies evaluated acceptability. Formal
acceptability ratings were made in 4 studies (Ruwaard et al., 2013; ter Huurne et al., 2015;
Wagner et al., 2013). In one study, 81% of participants viewed the intervention as rather or
very useful, and 77% of participants rated the online therapist as pleasant, 60% as personal,
and 92% as safe (ter Huurne et al., 2015). On a rating scale from 1-10 with 1 as the lowest
response, participants in another study rated the overall value of the therapy as 7.5 (SD=1.3),
Internet therapist contact was rated as 8.6 (SD=1.9), and 76% had not missed face-to-face
contact (Ruwaard et al., 2012). Another study found that 54% of participants rated the
treatment as very helpful, with a very low percentage (3%) rating treatment as not helpful
(Wagner et al., 2013), and Aardoom et al. (2016) found that participants who received an
intervention without therapist support were significantly less satisfied (M=5.0, SD=1.0, scale
1-10) than participants who received an intervention with low- (M=7.1, SD=1.5) or high-
intensity therapist support (M=7.4, SD=1.3). Finally, in a post-treatment qualitative
interview, participants noted that they liked the flexibility that Internet treatment offered
(Sanchez-Ortiz et al., 2011) allowing, for example, access to treatment during evening and
weekend hours when clinic appointments are not usually available. Hence, acceptance of
Internet treatment appears satisfactory.

It is important to distinguish between pure self-help provided, for example, in books, or via
the Internet or apps, and treatment. In the former case no therapist is involved and the intent
is to inform rather than to treat. The majority of the controlled studies reviewed
conceptualized Internet therapy as being similar to therapist guided self-help and that
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Internet therapy should be viewed as a first-step treatment followed by specialist care if
improvement is insufficient. Use of the Internet may further reduce therapist time from the
already low times associated with CBTgsh, and the power of technology could be harnessed
for the creation of clinical management “dashboards,” allowing therapists to efficiently
monitor multiple users at one time. Moreover, iCBT may be as effective as bibliotherapy and
possibly guided self-help. Wilson and Zanberg (2012) point out that CBTgsh should not be
relegated solely to a first step treatment, but is an effective treatment in its own right and
particularly useful when highly qualified therapists are not available. Hence, iCBT may be
similarly useful. The dominant model of treatment delivery in the eating disorders and other
mental health fields has involved face-to-face treatment with individuals or in small units
(e.g., families, groups), but this model may constrain the ability to reach large numbers of
individuals in need (Kazdin & Blase, 2011). However, the question remains: What degree of
lowered effectiveness can be tolerated in shortened treatments when they are used as a first-
level treatment? For example, in communities or situations where optimal treatment is not
available, would a therapy with about half the effect of an optimal treatment be acceptable?

One aspect of utility noted in some studies was the anonymity associated with treatment via
the Internet. Is it feasible and ethical to allow such anonymity? We doubt that any therapist
would treat a potential patient who refuses to give a name, address, or emergency contact.
As we have argued, some form of face-to-face evaluation is essential from the viewpoint of
adequate care and safety. Hence, total anonymity is not possible within the bounds of
medical and psychological safety.

Technology has the potential to transform some aspects of healthcare (Murdoch & Detsky,
2013; West, 2012). Not only can technology overcome barriers to care and broaden
treatment reach, but it also has the potential to maximize intervention impact by reaching
patients in the settings that are most problematic for them (Chaudhry et al., 2006; Comer,
2015). Future program development should take full advantage of the capabilities of
technology by using approaches such as machine learning, a type of artificial intelligence
that affords computers the ability to learn without being explicitly programmed, to become
acquainted with an individual’s behavior patterns and subsequently deliver customized
interventions during times of need (Kelly et al., 2012; Mohr, Burns, Schueller, Clarke, &
Klinkman, 2013), offering a form of personalized medicine (Ackerman, Filart, Burgess, Lee,
& Poropatich, 2010). Engagement and adherence have often been an issue in technology-
based CBT programs for eating disorders as well as technology-based mental health
programs in general (Nitsch et al., 2016). Highly sophisticated features such as these, as well
as professional quality design and enhanced user experience, will increase the likelihood that
users will engage with the program. Furthermore, the majority of the Internet-based RCTs
reviewed, tested programs with longer, less frequent sessions (e.g., weekly 45 minute
sessions) that mimic in-person delivery, but it may be that it is most optimal for technology-
delivered programs to be engaged with for shorter periods of time more frequently.

Looking Ahead

At this point there is not a strong enough evidence-base to support widespread usage of
Internet treatments in the clinic. The extant studies provide a signal that effectiveness studies
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involving comparisons with known effective treatments are feasible. Hence, the studies
needed now are randomized comparisons with CBTgsh or with full CBT. Given that the
preferred use for Internet provided treatment is for a first step in a therapeutic sequence,
such sequences should be compared with full CBT including cost-effectiveness analyses.
These next steps in research will require assessments such as the EDE. It is important that
online research does not use less certain assessment methods, such as solely online, self-
report evaluations, than are used in non-Internet research. Examination of the sensitivity and
specificity of online questionnaire assessments of eating disorder psychopathology
compared with assessments such as the EDE and Structured Clinical Interview for DSM-5
Disorders (SCID) should be prioritized. Furthermore, the programs that have been tested to
date have been fairly basic in terms of form and content and have made little use of the
capabilities of the Internet and technology (Loucas et al., 2014). Indeed, the majority of
programs that have been tested have mimicked written self-help programs but have simply
been presented online. In order to increase the potency and scalability of these interventions,
they need to become more interactive and personalized in the sense that they become
customized as they learn about the user. For guided interventions, the coaches’ experience
also needs to be optimized and made cost effective. Although much work remains to be
done, the use of technology offers promise for the dissemination of CBT for eating
disorders.

At this point there is no evidence-base for the use of mobile applications for the treatment of
eating disorders although their use for assessment and feedback of progress to patients and
therapists is clearly an advantage over the use of written self-monitoring.
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Overview of randomized controlled trials that have utilized technology for CBT delivery with individuals with
clinical eating disorders

Study Study Population Intervention/ Control Condition/ Intervention Duration/  Follow-Up and
Level of Support Comparison Intervention(s)  Post-Assessment and Main Results
Provided Main Results
CD-ROM
Schmidtet 97 adults with BN or “Overcoming Waitlist 3 months 4 months
al., 2008 EDNOS (97% female; Bulimia” CD- Significant group x time  Significant group
Mage =27.1, SD= ROM CBT interaction for binge x time interaction
7.6) Support: Not eating and vomiting for binge eating
guided favoring CD-ROM CBT  and vomiting
but post hoc group favoring waitlist
comparisons not but post hoc group
significant comparisons not
significant
Shapiroet 66 overweight adults CD-ROM CBT In-person group CBT 10 weeks 8 weeks
al., 2007 with full or Support: Not Waitlist No differences between Significantly
subthreshold BED guided but had groups on most outcome  greater decline in
(92% female; Mage = one telephone measures; no differences  binge days in CD-
39.6, SD=11.7) contact per week in abstinence from binge  ROM CBT and
with research eating (13.3% in CD- group CBT
assistant to ROM CBT vs. 7.7% in relative to waitlist
address technical group CBT vs. 0% in
difficulties waitlist)
E-mail
Ljotsson 73 adults with full or Internet-assisted Waitlist 12 weeks 6 months
etal., subthreshold BN or self-help Greater reductions in Results were
2007 BED (94% female; Support: once- to binge eating and most maintained at
Internet-assisted self- twice-weekly EDE-Q and EDI-2 follow-up
help: Mage =35.5, SO  email contact subscales in Internet-
=11.4; WL: Mage = with a assisted self-help vs.
33.7, SD=9.3) psychology waitlist; 37% in Internet-
graduate student assisted self-help were
for support and abstinent from binge
feedback and eating and purging vs.
access to an 15% in waitlist
online discussion
group
Robinson 97 adults with BN, Email-based Self-directed writing 3 months n/a
& Serfaty, BED, or EDNOS (% CBT Waitlist Significantly fewer
2008 female not provided,; Support: Twice- email-based CBT and
email-based CBT: M weekly email self-directed writing
age = 24.5, SDnot contact with participants fulfilled
provided) therapist criteria for an eating
disorder compared to
waitlist
Internet
Séanchez- 76 college students “Overcoming Waitlist 3 months 3 months
Ortiz et with BN or EDNOS Bulimia” iCBT iCBT superior to waitlist ~ Gains were
al., 2011 (99% female; Mage = Support: email on EDE Global and maintained or

23.9, 5D=5.9)

support from
therapist every 1-
2 weeks and
responding as
questions arose

binge eating

continued to
improve during
follow-up; 39% in
iCBT were
abstinent from
binge eating and
purging vs. 21% in
waitlist; 52% in
iCBT did not meet
criteria for an
eating disorder vs.
29% in waitlist
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Study Study Population Intervention/ Control Condition/ Intervention Duration/  Follow-Up and
Level of Support Comparison Intervention(s)  Post-Assessment and Main Results
Provided Main Results
Ruwaard 105 adults with iCBT Bibliotherapy: hard copy of 20 weeks 1 year
etal., moderate to severe Support: 25 self-help book with no iCBT superior to Differences
2013 bulimic symptoms scheduled online  therapist support bibliotherapy and between iCBT and
(99% female; Mage = therapist Waitlist waitlist on binge/purge bibliotherapy no
31, SDnot provided) feedback frequency and EDE-Q longer significant
moments (13 hrs) Global; iCBT more due to
likely to be abstinent improvements in
from purging (39% in bibliotherapy; no
iCBT vs. 8% in differences in
bibliotherapy and abstinence from
waitlist); no differences binge eating or
in abstinence from binge  purging
eating
Wagner et 155 adult females with iCBT Guided bibliotherapy: hard 4-7 months 11-14 months
al., 2013 BN or EDNOS (iCBT: Support: Weekly  copy of self-help book with No difference between No difference
Mage =24.2, SD= email support weekly email support from treatments in binge between
4.5; guided from therapist therapist eating, vomiting, and treatments in binge
bibliotherapy: Mage = fasting; no differences in  eating, vomiting,
25.0, SD=3.8) rates of abstinence or and fasting
remission (47% in iCBT
vs. 49% in guided
bibliotherapy)
Carrardet 74 adult females with iCBT Waitlist 6 months 6 months
al., 2011 full or subthreshold Support: Weekly Significant All gains were
BED (M age = 36.0, email support improvements on EDI-2  sustained or
SD =11.4) from therapist Bulimia, frequency of continued to
during objective binge eating improve in iCBT
intervention and episodes, self-esteem,
monthly email and quality of life in
contact during iCBT compared to
follow-up period waitlist; significant
difference in abstinence
rate (35% in iCBT vs.
8% in waitlist)
Wagner et 139 adults with BED iCBT Waitlist 16 weeks 12 months
al., 2016 (96% female; Mage = iCBT superior to waitlist ~ All gains were
35.1, SD=9.9) on frequency of sustained in iCBT
objective binge eating
episodes, EDE-Q Global
and all subscales,
depression, and weight
loss but no difference on
anxiety
ter Huurne 214 adult females with iCBT Waitlist 15-18 weeks None
etal., BN, BED, or EDNOS Support: Contact iCBT superior to waitlist
2015 (Mage =39.4, SD= with therapists on improvements in
11.6) 2x/week via EDE-Q Global, body
Internet dissatisfaction, physical
health, mental health,
self-esteem, and social
functioning; between-
group effect significant
only for participants
with BED (not BN or
EDNOS)
Aardoom 354 participants with Featback Waitlist 8 weeks 3 months and 6
etal., AN, BN, or BED (99%  Support: Fully The 3 Featback months
2016 female; Mage = 24.2, automated conditions superior to The 3 Feathack

SD=1.7)

feedback system
vs. automated
feedback + low-
intensity
(weekly) digital
therapist support
vs. automated
feedback + high-
intensity (3 times

waitlist on bulimic
psychopathology,
symptoms of depression
and anxiety, and
perseverative thinking
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Study Study Population Intervention/ Control Condition/ Intervention Duration/  Follow-Up and
Level of Support Comparison Intervention(s)  Post-Assessment and Main Results
Provided Main Results
a week) digital month follow-up;
therapist support no added value of

therapist support
found in terms of
symptom
reduction over
time, but those
who received
support were more
satisfied

Note. BN = bulimia nervosa. BED = binge eating disorder. EDNOS = eating disorder not otherwise specified. EDE = Eating Disorder Examination.
EDE-Q = Eating Disorder Examination-Questionnaire. EDI-2 = Eating Disorder Inventory-2. iCBT = Internet-based CBT.
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Table 2

Resources for ethical guidance in the use of technology in mental health intervention delivery

Resource

Link

American Counseling Association: Code of ethics — distance
counseling, technology, and social media

https://www.counseling.org/resources/aca-code-of-ethics.pdf

American Psychological Association: Guidelines for the practice
of telepsychology

http://www.apa.org/practice/guidelines/telepsychology.aspx

Canadian Psychological Association: Ethical guidelines for
psychologists providing services via electronic media

http://www.cpa.ca/aboutcpa/committees/ethics/psychserviceselectronically/

Childress (2000) in Journal of Medical Internet Research: Ethical
issues in providing online psychotherapeutic interventions

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1761841/

New Zealand Psychological Association: Psychology services
delivered via the Internet and other electronic media

http://psychologistsboard.org.nz/cms_show_download.php?id=141
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