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Abstract

This study investigated moderators of intervention response in a fully automated Internet-based
monitoring and feedback intervention (‘Featback’) with different levels of therapist support for
individuals with eating disorder (ED) symptoms. This study was part of a randomized controlled trial
comparing four conditions: 1) Featback, 2) Featback with low-intensity (weekly) therapist support, 3)
Featback with high-intensity (three times a week) therapist support, and 4) a waiting list. A total of 273
participants completed baseline and post-intervention assessments. The outcome measure was ED
psychopathology. Model-based recursive partitioning was applied. Baseline levels of ED
psychopathology were found to moderate intervention response. Specifically, in terms of
improvement in symptoms of anorexia nervosa, participants with higher baseline levels of anorectic
psychopathology showed better outcomes in the waiting list condition and the Featback conditions
with low- and high-intensity therapist support in comparison with Featback without therapist support.
In terms of improvement in symptoms of bulimia nervosa, participants with mild to moderate bulimic
symptoms had better outcomes in the Featback conditions compared with the waiting list. Thus, the
fully automated Internet-based intervention with and without therapist support may be particularly
suitable in improving mild to moderate bulimic psychopathology, whereas the intervention without
therapist support may be less effective in improving severe anorectic psychopathology. Further
investigating differential intervention responses is important, as this could help to optimize the
delivery and dissemination of E-health interventions and therapist support, which in turn could help

moving toward personalized (E-)care.
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Introduction

Numerous studies have demonstrated that Internet-based interventions can reduce eating disorder
(ED) psychopathology (e.g. (Aardoom, Dingemans, Spinhoven, & van Furth, 2013; Beintner, Jacobi, &
Taylor, 2011; Melioli et al., 2016). However, investigating the average impact of Internet-based
interventions could mask individual differences in responses to such interventions. Little is known
about patient characteristics that may be relevant for predicting who will benefit from such
interventions and who will not. It is possible that certain subgroups of participants respond better to
particular Internet-based interventions than others. In addition, there may be differences in the way
specific subgroups of patients respond to therapist contact. Moderator analyses can be used to
investigate such individual differences in intervention response (Baron & Kenny, 1986; Frazier, Tix, &
Barron, 2004; Kraemer, Wilson, Fairburn, & Agras, 2002), specifying for whom and under what
conditions an intervention is effective. Moderators are baseline variables that are associated with
intervention outcome, where the magnitude or direction of the effect differs across interventions (e.g.
if women do better in intervention X, whereas men do better in intervention Y). General predictor
variables differ from moderator variables in that the association of the predictor with intervention
outcome does not differ across interventions (e.g. if women respond better than men to both
intervention X and intervention Y).

The current study focused on detecting moderators of intervention response which could be
highly informative for clinical practice. Identifying who will do best with which kind of intervention
could optimize the delivery and dissemination of an intervention by tailoring the type and intensity of
the intervention to individual patient characteristics. It is a first step toward the development of
personalized patient care. Personalized care is becoming increasingly important and_is preferable to a
‘one-size-fits-all' approach. Indeed, for adults with anorexia nervosa, there is no single superior
treatment approach (National Institute for Clinical Excellence, 2004), and for individuals with bulimia
nervosa and binge-eating disorder, the treatment of choice (i.e. cognitive behavioral therapy) still fails
to help a substantial proportion of patients (Wilson, Grilo, & Vitousek, 2007).

Numerous studies have identified general predictors of outcome for individuals with ED in
naturalistic settings, face-to-face treatments, and E-health interventions (Berkman, 2007; Wagner et
al., 2015; Grilo, Masheb, & Crosby, 2012; Fichter, Quadflieg, & Hedlund, 2006; Keel & Brown, 2010).
Higher motivation to change and drive for thinness, and lower levels of binge eating and body
dissatisfaction, were found to be associated with better outcomes (Wagner et al., 2015). With respect
to body mass index (BMl) as predictor of outcome, results have demonstrated mixed results: one study
found an Internet-based intervention to be more beneficial for participants with an elevated baseline

BMI (Taylor et al., 2006), whereas two other studies demonstrated greater effects for participants with
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a lower baseline BMI (Hogdahl, Birgegard, & Bjorck, 2013). The type of eating disorder symptoms have
also been found to predict participants’ outcome in Internet-based interventions. More specifically,
Ljotsson et al. (2007) found that participants with binge eating disorder improved to a greater extent
than participants with bulimia nervosa, and a study by Jacobi et al. (2011) showed better outcomes for
participants who demonstrated binge eating episodes and compensatory behaviors as compared to
those with restrictive eating as their sole symptom of disordered eating. Finally, one study (Carrard et
al., 2011; Carrard et al., 2011) evaluated an online guided self-help program across several European
countries and demonstrated that better psychological health and less comorbid psychopathology
predicted greater improvements in symptoms of bulimia nervosa. Keel et al. (2010) reviewed the
literature with respect to prognostic factors for ED course and outcome. Factors related to the severity
and duration of the illness were identified as negative predictors of outcome for individuals with
anorexia nervosa. For individuals with bulimia nervosa, greater psychiatric comorbidity was found to
predict poorer outcomes, whereas for binge-eating disorder and eating disorder not otherwise
specified, few prognostic factors could be reliably identified.

Research into moderators of intervention response within face-to-face or E-health settings is
scarce. To date, two studies have compared face-to-face prevention programs for ED with an
educational brochure or assessment-only control condition respectively. Stronger intervention effects
were found for those with elevated baseline levels of ED symptoms (Stice, Rohde, Shaw, & Marti, 2013;
Stice, Rohde, Shaw, & Marti, 2012), and higher levels of body image distress, bulimic symptoms, and
thin-ideal internalization (Stice, Marti, Shaw, & O'Neil, 2008). Taylor et al. (2006) investigated
moderators of outcome in a randomized controlled trial comparing an Internet-based prevention
program with a waiting list control condition. Participants with an elevated baseline BMI of > 25 and a
higher baseline frequency of compensatory behaviors achieved significantly better outcomes in the
intervention condition compared with the waiting list condition. Finally, a study by V&lker et al. (2014)
identified several moderators of response in a similar Internet-based prevention program. They found
that reductions in binge-eating were stronger for participants with a lower BMI and a higher frequency
of purging at baseline. In terms of moderators of outcome as defined by general levels of ED
psychopathology, those who restricted their caloric intake and showed lower levels of purging at
baseline had a better outcome (Volker, Jacobi, Trockel, & Taylor, 2014). In sum, there is only limited
and conflicting evidence regarding moderators of intervention outcomes for individuals with ED
symptoms.

The role of therapist support within E-health interventions is an important factor to consider
when studying the effectiveness of an intervention and moderators of intervention response. In the
field of depression and anxiety, two meta-analyses have found that Internet-based interventions with
therapist support were more effective than those without or those with only minimal therapeutic
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contact (Andersson & Cuijpers, 2009; Spek et al., 2007). However, direct cbmparisons of E-health
interventions with and without therapist support in randomized controlled trials are scarce, and
studies investigating the optimal intensity of therapist support are rare (Baumeister, Reichler,
Munzinger, & Lin, 2015). The question of whether a particular Internet-based intervention with
therapist support is more effective in comparison to the same intervention without therapist support,
and exploring for whom (i.e., which subgroups of participants) this is true, warrants further
investigation. For example, one might hypothesize that adding therapist support could be more
effective for individuals with a longer illness duration or higher symptom severity, given that these
patients are in higher need of specialized support.

The aim of this explorative study was to examine moderators of outcome in a fully automated
Internet-based monitoring and feedback intervention (‘Featback’), supplemented with different
intensities of therapist support (i.e. none, once a week, and three times a week) for individuals with
ED symptoms. This could help to identify patients who are likely to benefit from Featback and
additional therapist support, and patients who are not. A selection of potential moderators of change
in ED psychopathology was tested based on theory and previous research in the field of E-health
programs targeting ED psychopathology, as well as in the field of ED more generally. The selection of .
moderators included socio-demographical characteristics (age (Berkman, 2007) and education level
(Wilson, Wilfley, Agras, & Bryson, 2010)), clinical characteristics (baseline levels of ED psychopathology
(Fernandez-Aranda et al., 2009; Hilbert & Tuschen-Caffier, 2007; Volker et al.,.2014; Wagner et al.,
2013; Wilson et al., 2010) and body mass index (Hogdahl et al., 2013; Taylor et al., 2006; Volker et al.,
2014), comorbid symptoms of anxiety and depression (Berkman, 2007; Carrard et al., 2011; Fichter,
Quadflieg, & Hedlund, 2008; Keel et al., 2010), levels of perseverative thinking (Warmerdam, van,
Jongsma, Twisk, & Cuijpers, 2010), treatment status (Keel et al.,, 2010), the duration of ED
psychopathology (Keel et al., 2010), and ED subtype (Jacobi, Volker, Trockel, & Taylor, 2011; Ljotsson
et al., 2007; Volker et al., 2014), as well as motivational variables (i.e. perceived importance, readiness,
and ability to change) (Dingemans et al., 2014; Steele, Bergin, & Wade, 2011; Wade, Frayne, Edwards,
Robertson, & Gilchrist, 2009; Wagner et al., 2015; Wolk & Devlin, 2001).

Method

Study design and participants

This study was conducted as part of a randomized controlled trial (Aardoom, Dingemans, Spinhoven,
Roijen, & van Furth, 2013). This trial involved four conditions: 1) ‘Featback’, an Internet-based self-help

intervention for individuals with ED symptoms, consisting of psychoeducation and a fully automated
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monitoring and feedback system, 2) Featback supplemented with the possibility of low-intensity
(weekly) therapist support by means of e-mail, chat, or Skype, 3) Featback supplemented with the
possibility of high-intensity (three times a week) therapist support, and 4) a waiting list control
condition. The fully automated monitoring and feedhack system comprised a weekly monitoring
questionnaire addressing ED psychopathology. After completion of this questionnaire, supportive
feedback messages were automatically generated according to a pre-defined algorithm and sent to
the participants accordingly (for more details on the study design and the intervention, see Aardoom
etal. (2013)).

Participants (N=354) were recruited via the Featback website and the website

(http://www.proud2bme.nl) of a Dutch pro-recovery focused e-community for young women with ED

problems. The eligibility criteria were 1) age = 16, 2) access to the Internet, and 3) self-reported ED
symptoms. Ethical approval for the study was obtained from the Leiden University Medical Center
ethics committee. The results of this randomized controlled trial demonstrated that Featback was
superior in reducing bulimic psychopathology, symptoms of depression and anxiety, and levels of
perseverative thinking, in comparison with the waiting list (Aardoom et al., 2016). Contrary to the
expectations, no added value of therapist support was found in terms of the effectiveness of Featback.

The current study only included the data of participants who completed both baseline and

post-intervention assessments (n=273).

Outcome variables

Outcome variables were assessed at baseline and post-intervention, and included anorectic and
bulimic psychopathology as measured by the Short Evaluation of Eating Disorders (SEED) (Bauer, Winn,
Schmidt, & Kordy, 2005). The SEED is a brief self-report measure for the assessment of core eating
disorder symptoms over the past week. The SEED assesses the main symptoms of anorexia nervosa
(underweight, fear of weight gain, distortion of body perception) and bulimia nervosa (binge-eating,
compensatory behaviors, over-concern with body shape and weight). Total severity indexes can be
calculated for each of these two dimensions (range 0-3), with higher scores reflecting higher severity
indexes. The SEED has demonstrated construct, discriminative, and concurrent validity, and has shown

that it is sensitive to symptom change (Bauer et al., 2005).

Potential moderator variables

Socio-demographic variables



Socio-demographic variables included as potential moderator variables were age and level of

education (low, medium, high).

Eating disorder psychopathology

Potential moderator variables related to eating disorder psychopathology included baseline levels of
anorectic and bulimic psychopathology (SEED), treatment history (yes/no), duration of ED problems
(years), and BMI (underweight (<18.5), healthy weight (18.5-25), overweight (25-30), and obese (>30)).
Finally, ED type (anorexia nervosa, binge-eating disorder, bulimia nervosa, purging disorder, and
unspecified feeding or ED or an ED problem) was assessed by the Eating Disorder Examination
Questionnaire (EDE-Q) (Fairburn & Beglin, 2008). The EDE-Q is a widely used self-report questionnaire
that assesses both the core attitudinal features of ED psychopathology and the frequency of core ED
behaviors over the past 28 days. The EDE-Q has demonstrated test-retest and internal consistency
reliability, as well as criterion-oriented and construct validity (Berg, Peterson, Frazier, & Crow, 2011).
The internal consistency reliability in the current sample was high (Cronbach’s @=.90). On the basis of
the EDE-Q, the participants were classified into five ED categories according to the criteria of the DSM-
5 (American Psychiatric Association, 2013). Participants who reported a body mass index of < 18.5
combined with a fear of weight gain or of becoming fat were classified as anorexia nervosa.
Participants were classified in the binge-eating disorder category if they reported objective binge-
eating episodes at least once a week in the past 28 days, without recurrent use of inappropriate
compensatory behaviors (i.e. less than once a week over the past 28 days). The category of bulimia
nervosa consisted of participants with self-reported episodes of objective binge-eating and
inappropriate compensatory behaviors (i.e. self-induced vomiting or misuse of laxatives), both at least
once a week or more during the past 28 days. The purging disorder category comprised participants
who self-reported purging behaviors once a week or more during the past 28 days in the absence of
binge-eating episodes. Finally, if participants did not meet the criteria of any of the categories
mentioned above, they were categorized under an unspecified feeding or ED or an ED problem without

a DSM-5 classification.

Motivation to change

Three motivation rulers were used to assess participants’ motivation to change: their perceived
importance of change, their perceived ability/confidence to change, and their perceived readiness to
change. Such rulers have been used in previous studies in the field of eating disorders (Bewell & Carter,
2008; Genders & Tchanturia, 2010; Weiss, Mills, Westra, & Carter, 2013), and have demonstrated good
psychometric properties in the field of smoking cessation (Boudreaux et al., 2012). Responses were

scored on an 11-point Likert scale, ranging from 0 ‘not at all’ to 10 ‘very much’.



Symptoms of anxiety and depression

The 4-item Patient Health Questionnaire (PHQ-4) (Kroenke, Spitzer, Williams, & Lowe, 2009) assesses
symptoms of anxiety and depression over the past 2 weeks. The PHQ-4 comprises two core anxiety
items and two core depression items, all of which can be answered on a 4-point Likert scale, ranging
from 0 ‘not at all’ to 3 ‘nearly every day’. A total score (range 0—12) can be calculated by summing the
scores of all four items, with higher scores reflecting higher symptom severity. Factorial and construct
validity have been demonstrated by Kroenke et al. (2009). The internal consistency reliability in the

current sample was high (Cronbach’s a=.83).

Levels of perseverative thinking

The 15-item Perseverative Thinking Questionnaire (PTQ) (Ehring, Raes, Weidacker, & Emmelkamp,
2012) was used as a global measure of repetitive negative thinking in the form of content-independent
worry and rumination. The PTQ assesses the repetitiveness, intrusiveness, difficulties with
disengagement from, and unproductiveness of repetitive negative thinking. It also assesses the degree
to which it captures mental capacity. Items can be answered on a 5-point Likert scale, ranging from 0
‘never’ to 4 ‘almost always’. The timeframe was changed from ‘in general’ to ‘in the previous 4 weeks’.
The Dutch PTQ has demonstrated good internal consistency and satisfactory stability (Ehring et al.,

2012). In the current study sample, the internal consistency reliability was high (Cronbach’s a=.95).

Statistical analyses

All data were analyzed in R version 3.2.1 (R Development Core Team, 2014). Potential moderators
were investigated using model-based recursive partitioning methods (Hothorn & Zeileis, 2015). Model-
based recursive partitioning can be used to detect treatment-subgroup interactions: subgroups of
individuals with different (i.e. more or less favorable) responses to one or more treatments, compared
with other individuals (Doove, Dusseldorp, van Deun, & van Mechelen, 2014). In other words,
treatment-subgroup interactions occur when subgroups of patients show differences in the
effectiveness of one or more treatments. In treatment-subgroup interaction analyses, these subgroups
are induced based on pre-treatment patient characteristics, a variable quantifying treatment response
and a treatment indicator. Translated to the current study, this means investigating which subgroups
of patients respond best to 1) Featback without therapist support, 2) Featback with low-intensity (i.e.
weekly) therapist support, 3) Featback with high-intensity (i.e. three times a week) therapist support,
or 4) a waiting list control condition (i.e. usual care}. Advantages of model-based recursive partitioning
methods include the ability to handle many potential moderator variables at once in one model, the
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modeling of non-linear relationships, and the ability to capture (higher-order) interaction .effects
between predictor variables. They also provide specific cut-off (‘split’) points for the moderator
variables, which facilitates the identification of subgroups that are likely to respond or not. In addition,
the results of model-based recursive partitioning can be graphically represented as a decision tree.
These trees are more easily interpretable than the outcomes of linear models, and can be used directly
as a decision-making tool in clinical practice (Fokkema, Smits, Kelderman, & Penninx, 2015; Martignon,
Vitouch, Takezawa, & Forster, 2003).

The model-based recursive partitioning algorithm (Zeileis, Hothorn, & Hornik, 2008) cycles
interactively through the following steps: (1) fit a parametric model to the dataset, (2) test for
parameter stability over a set of partitioning variables, (3) if there is some overall parameter instability,
split the dataset with respect to the variable associated with the highest instability, (4) repeat the
procedure in each of the resulting subgroups. In the current study, the parametric model in step (1) of
the algorithm is a linear model, in which treatment outcome is regressed on intervention type.
Treatment outcome was operationalized as change in outcome , calculated as post-intervention scores
minus baseline scores, so that a negative score represented a reduction in ED psychopathology. The
set of partitioning variables from step (2) have been described above, in the subsection ‘Potential
moderator variables’. The parameter stability tests used in this step of the algorithm are described in
more detail in Zeileis (2015). In step (3), if one of the partitioning variables has a p-value for the
instability test below the pre-specified alpha value (.05 in the current study), the partitioning variable
with the lowest p-value is selected. The selected splitting value for that variable is taken to be the value
that minimizes the sum of the sum of squares in both partitions.

In applying the model-based recursive partitioning algorithm, default settings of the Imtree
function of the party kit were used for all analyses. More specifically, the alpha level for the parameter
stability tests was set to .05, and the Bonferroni was applied to correct for multiple testing (the
Bonferroni corrected p-value is calculated as 1-(1-p)™ , where m is the number of partitioning
covariates and p;. is the original p-value of variable j).

In line with the conducted analyses regarding the effectiveness of Featback (Aardoom et al.,
2016), in the model-based recursive partitioning analyses, we first compared the waiting list control
condition with the three pooled Featback conditions. After this, the Featback conditions were
compared individually, and with the waiting list control condition. Between-group effect sizes were
calculated by dividing the sum of the means of both conditions by the pooled standard deviation of

the samples at baseline.

Results



Participants

A total of 273 (77.1%, dropout=22.9%) participants provided data at baseline and post-intervention:
60 (60.9%) participants in the Featback condition, 70 (79.5%) and 71 (79.8%) participants in the
Featback condition supplemented with low-and high-intensity therapist support respectively, and 72
(80.0%) participants in the waiting list control condition. Study dropout rates did not significantly differ
between conditions at post-intervention (x%(3)=4.35, p=.23). No significant baseline differences were
found between dropouts and completers regarding baseline demographic and clinical characteristics
(i.e. age, level of education, duration ED psychopathology; all p > 0.5), nor on the outcome variable or
any of the potential moderator variables: all p > 0.5.

The baseline characteristics of the study population are presented in Table 1. Participants were
mainly female (n=271, 99.3%) and had a mean age of 24.4 years. Approximately 48.9% of the
participants reported to have been diagnosed with an ED. Participants demonstrated severe levels of
ED psychopathology as measured by the EDE-Q (M=4.1, SD=0.9). More specifically, the mean EDE-Q
score is comparable to the overall norm for treatment-seeking patients with an ED in our specialized
ED program (Aardoom, Dingemans, Slof Op't Landt, & van Furth, 2012), and approximately 97.6% of
the study participants scored above the clinical significance cut-off point of 2.2 (Dingemans et al,,
2016). No significant differences were found between the four study conditions on any of the potential

moderator and outcome variables at baseline (all p>0.5).

Moderators

Anorectic psychopathology
Figure 1 shows the results of the model-based recursive partitioning analysis with change in anorectic
psychopathology as outcome measure. Of all entered potential moderator variables, only baseline
symptoms of anorexia nervosa were found to significantly moderate intervention response. More
specifically, as can be seen at the upper end of Figure 1, the variable was split at values equal to or
lower than 1.5 (subgroup 1, n=217) and higher than 1.5 (subgroup 2, n=47). These subgroups consisted
of participants with relatively low and high baseline levels of anorectic psychopathology respectively.
For participants with relatively low levels of baseline anorectic psychopathology, the effects of both
Featback and the waiting list were very small or negligible. More specifically, neither the Featback nor
the waiting list appeared to be effective in reducing anorectic psychopathology. At the end of the 8-
week intervention, a small increase of 0.06 in anorectic psychopathology as measured by the SEED was
found for the waiting list and an increase of 0.02 for the pooled Featback conditions (Cohens’ d=0.10,
95%Ci=-0.01 to 0.16). At the bottom of Figure 1, the results are further specified for the individual
10



Featback conditions with different levels of therapist support. For individuals with low baseline levels
of anorectic psychopathology, there was a small increase in symptoms for participants who received
Featback without therapist support (0.02) and Featback with low-intensity therapist support (0.10),
while there was a small reduction in symptoms in the Featback condition with high-intensity therapist
support (-.05).

For participants with relatively high levels of baseline anorectic psychopathology (subgroup 2),
small differences between the waiting list and the Featback conditions (Cohens’ d=-0.25, 95%C/=-0.48
to -0.12) were found regarding change in anorectic psychopathology. More specifically, the decrease
in anorectic psychopathology was slightly higher in the waiting list condition (-0.22) than in the
Featback conditions (-0.12). Further comparison of the three Featback conditions revealed reductions
in anorectic psychopathology in the Featback conditions with low- (-0.18) and high-intensity therapist
support (-0.13), whereas no change was found for participants who received Featback without
therapist support (0.00). The differences between Featback without therapist support and Featback
with low-intensity (Cohens’ d=0.46, 95%Ci=0.23 to 0.69) and high-intensity therapist support (Cohens’
d=0.31, 95%CI=0.07 to 0.54) were small. Finally, the difference between Featback with low- and high-
intensity therapist support was negligible (Cohens’ d=-0.15, 95%C/=-0.38 to -0.08).

Bulimic psychopathology

Only baseline symptoms of bulimia nervosa were found to significantly moderate intervention
response in terms of reduction in bulimic psychopathology (see Figure 2). For participants with
relatively low levels of bulimic psychopathology (i.e. subgroup 1 (n=163), SEED-BN < 1.5), a significant
difference of moderate strength (Cohens’ d=0.51, 95%C/=0.30 to 0.63) was found regarding change
over time in bulimic psychopathology. As shown in Figure 2, participants in the Featback conditions
displayed a reduction in bulimic psychopathology (-0.06) whereas participants in the waiting list
control condition displayed an increase in symptoms (0.28). The results for the individual Featback
conditions are presented at the bottom of Figure 2, and show that for individuals with relatively low
levels of bulimic psychopathology, the decrease in symptoms is roughly similar: -0.06 for individuals
who received Featback without therapist support, and -0.04 and -0.07 for participants who received
Featback with low- and high-intensity therapist support respectively.

The results of participants with relatively high bulimic psychopathology (i.e. subgroup 2
(n=105), SEED-BN > 1.5) are shown on the right-hand side of Figure 2. The decrease in bulimic
symptoms was very similar between the waiting list and the pooled Featback conditions: -0.32
and -0.31 respectively (Cohens’ d=-0.02; 95%CI=-0.27 to 0.13). In addition, the decrease in bulimic

psychopathology was somewhat lower for individuals who received Featback without therapist
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support (-0.23), and somewhat higher for participants who received Featback with low- (-0.38) and

high-intensity (-0.31) therapist support respectively.

Discussion

The current study aimed to investigate moderators of response in a fully automated Internet-based
monitoring and feedback intervention (‘Featback’) with different levels of therapist support (i.e. none,
once a week, three times a week) as compared with a waiting list for individuals with ED symptoms.
The results suggested that offering a fully automated monitoring and feedback system and/or therapist
support to individuals who experience mild to moderate anorectic psychopathology seems to have no
added value in terms of improvement in symptoms of anorexia nervosa. For those with relatively
severe anorectic psychopathology, Featback with supplemental therapist support resulted in symptom
reductions similar to those of usual care, while Featback without therapist support is perhaps
inadvisable. With regard to bulimic psychopathology, participants with relatively high bulimic
symptoms showed similar reductions across all four conditions, whereas participants with relatively
less severe bulimic symptoms had a better outcome in the Featback conditions as compared with usual
care in terms of improvement in symptoms of bulimia nervosa. The results therefore suggest that
Featback with and without therapist support is particularly useful in improving mild to moderate
bulimic psychopathology, whereas Featback without therapist support may be less suitable in
improving severe anorectic psychopathology

Featback was superior to usual care for individuals with mild to moderate bulimic
psychopathology in reducing symptoms of bulimia nervosa, but not for individuals with mild to
moderate anorectic psychopathology in reducing symptoms of anorexia nervosa. A possible
explanation might be that binge-eating behaviors and compensatory behaviors are somewhat less
difficult to target and change than core anorectic psychopathological beliefs and underweight. In other
words, the binge-eating and compensatory behaviors can be more ego-dystonic in nature than, for
example, the more ego-syntonic restrictive symptoms of anorexia nervosa (Schmidt & Treasure, 2006).
Binge-eating and compensatory behaviors are often accompanied by shame and perceived as
problematic and incongruent with the self, hence individuals may have more motivation to change
these behaviors.

The automated monitoring and feedback system without therapist support was not found to
be effective in improving high levels of anorectic psychopathology. Presumably, the automated
feedback messages are insufficient to help them in dealing with their symptoms. It is possible that in
this case, it is de-motivating for participants to keep getting feedback messages with concerns about

their wellbeing, without sufficient counseling in dealing with these concerns. Although adding



supplemental therapist support did increase the effectiveness of the intervention, Featback with
therapist support was not found to be more effective than usual care.

The results suggest that a fully automated monitoring and feedback system may be particularly
suitable in improving mild to moderate bulimic psychopathology, however adding supplemental
therapist support did not increase the effectiveness of the intervention for individuals with mild to
moderate bulimic symptoms. This is in line with the findings of Kelders et al. (2015), who demonstrated
that a web-based intervention for individuals with mild to moderate depressive symptoms resulted in
similar effectiveness at 6-month follow-up when provided with human support or automated support.
Although the potential of automated support should be further investigated, preliminary results
suggest that automated support can be an effective way of supporting individuals with mild to
moderate bulimic psychopathology in the context of an Internet-based intervention. Hence, providing
automated support might reduce the need for human therapist support, at least to some extent. If so,
this could have important implications for the implementation of such interventions, potentially
increasing the availability of health care services and making it possible to reach more individuals.

Given that symptoms of anorexia nervosa and bulimia nervosa are not independent and can
co-occur, the implications of our current findings should always be considered in the context of the .
combination of these symptoms. For example, for individuals with mild anorectic psychopathology and
mild bulimic psychopathology, one might offer Featback with or without support considering that this
is more effective than a waiting list in improving symptoms of bulimia nervosa. For individuals with
severe anorectic psychopathology and mild bulimic psychopathology, one might offer Featback with
therapist support considering that this is more effective than Featback without therapist support with
respect to improving severe symptoms of anorexia nervosa. For individuals with severe, bulimic
psychopathology and mild anorectic psychopathology, our preliminary results suggest that Featback
with and without therapist support is just as effective as a waiting list, hence there is no preference
for one of the four strategies. Therefore, Featback should not be offered. Finally, for individuals with
severe bulimic psychopathology and severe anorectic psychopathology, one might offer Featback with
therapist support considering that this is more effective than Featback without therapist support with
respect to improving severe anorectic symptoms.

Numerous variables other than baseline ED psychopathology were found not to moderate
intervention response. This suggests that Featback can be effective for a broad population of
individuals experiencing symptoms of bulimia nervosa, irrespective of socio-demographic variables,
comorbid symptoms, level of motivation to change, duration of ED symptoms, and whether the
individual has received treatment or is currently receiving treatment. These last findings are
particularly interesting, as they could imply that a fully automated Internet-based intervention can
provide effective care for individuals with ED symptoms during various stages of their disorder, either

13



as a stand-alone health care service, as an adjunct to usual care, or possibly as part of a stepped-care
program for the treatment of ED.

This study has several strengths and limitations. One limitation was that only moderators of
short-term intervention response from baseline to post-intervention were investigated. It is not known
whether the results will generalize to longer periods of follow-up. In addition, the analyses were
restricted to completers of both baseline and post-intervention assessments. Although we identified
significant moderator effects, the results should be interpreted with caution. In the field of ED our
study is the first to study moderators of intervention response using recursive partitioning methods,
although these methods have been used to identify risk factors of the onset of ED psychopathology
(Jacobi et al., 2011; Stice, Marti, Spoor, Presnell, & Shaw, 2008; Stice, Marti, & Durant, 2011). Recursive
partitioning methods are a promising approach for detecting moderators of intervention response.
The results can easily be translated into clinical practice, since relevant patient characteristics and cut-
off scores are identified. However, model-based recursive partitioning is an exploratory approach and
confirmatory studies would be of great interest. Moreover, the subgroup of participants with high
anorectic psychopathology was relatively small. Further studies and replication studies are therefore
needed before the results of this study can be generalized to other eating disordered populations.
Finally, the decision tree resulting from the moderator analyses should first be validated before being
used in clinical practice to guide the selection of tailored interventions and therapist support. Ideally,
our results should be tested in a randomized controlled trial with stratification based on severity levels
of anorectic and bulimic psychopathology, as relevant. It would also be interesting to investigate
potential moderator effects in different contexts. For example, Featback as an add-on to usual care as
compared with usual care alone, or Featback as part of a first step in a stepped-care treatment for
eating disorders as compared with treatment in the usual way.

In sum, our preliminary results suggest that a fully automated Internet-based monitoring and
feedback system may be particularly suitable for individuals with mild to moderate bulimic
psychopathology. The detection of subgroups of patients showing differential intervention responses
is an important direction for future research, as it could help to optimize the delivery and dissemination
of E-health interventions and therapist support, which in turn could help moving toward personalized

(E-)care.
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Figure 1. The results of a model-based recursive partitioning analysis with change in
anorectic psychopathology (post-intervention minus baseline) as outcome measure.

SEED-AN = Anorectic psychopathology as assessed by the Short Evaluation of Eating Disorders; Featback =
an Internet-based intervention that was provided with three different levels of therapist support: none,
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Figure 2. The results of a model-based recursive partitioning analysis with change in
bulimic psychopathology (post-intervention minus baseline) as outcome measure.
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