King’s Research Portal
DOI:
10.1007/s10608-019-10034-x
Document Version
Publisher's PDF, also known as Version of record
Link to publication record in King's Research Portal

Citation for published version (APA):
Cardi, V., Turton, R., Brazil, C., Harrison, A., Rowlands, K., Treasure, J., & Hirsch, C. (2019). Training Rejection
Interpretation in Eating disordeRs (TRIER): Preliminary Findings of a Feasibility Study in Adolescents with
Anorexia Nervosa. Cognitive Therapy and Research, 43(6), 1109-1117. https://doi.org/10.1007/s10608-01910034-x

Citing this paper
Please note that where the full-text provided on King's Research Portal is the Author Accepted Manuscript or Post-Print version this may
differ from the final Published version. If citing, it is advised that you check and use the publisher's definitive version for pagination,
volume/issue, and date of publication details. And where the final published version is provided on the Research Portal, if citing you are
again advised to check the publisher's website for any subsequent corrections.
General rights
Copyright and moral rights for the publications made accessible in the Research Portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognize and abide by the legal requirements associated with these rights.
•Users may download and print one copy of any publication from the Research Portal for the purpose of private study or research.
•You may not further distribute the material or use it for any profit-making activity or commercial gain
•You may freely distribute the URL identifying the publication in the Research Portal
Take down policy
If you believe that this document breaches copyright please contact librarypure@kcl.ac.uk providing details, and we will remove access to
the work immediately and investigate your claim.

Download date: 27. Sep. 2021

Cognitive Therapy and Research (2019) 43:1109–1117
https://doi.org/10.1007/s10608-019-10034-x

ORIGINAL ARTICLE

Training Rejection Interpretation in Eating disordeRs (TRIER):
Preliminary Findings of a Feasibility Study in Adolescents
with Anorexia Nervosa
Valentina Cardi1,6
Colette Hirsch5

· Robert Turton1 · Charlie Brazil2,3 · Amy Harrison4 · Katie Rowlands1 · Janet Treasure1 ·

Published online: 19 July 2019
© The Author(s) 2019

Abstract
This study investigated expectations of social rejection in adolescents with anorexia nervosa. Female adolescents (N = 24)
admitted for hospital treatment completed both a positive interpretation bias training (experimental training) and a 50%
positive and 50% negative interpretation bias training (control training), in a counterbalanced order, in two different testing
sessions using a within-subjects design. The primary outcome for the training was the frequency of negative interpretations
produced in the sentence completion task. At baseline, participants produced more negative than benign interpretations of
ambiguous social scenarios (medium/large effect size). Following experimental training, participants produced fewer negative and more benign interpretations compared to control training (medium/large effect sizes). A trend for higher levels of
self-esteem following virtual ostracism was found in the experimental condition compared to the control condition (small/
medium effect size). Interpretation bias modification has the potential to improve resilience to rejection in adolescents with
anorexia nervosa.
Keywords Anorexia nervosa · Interpretation bias · Computerised training · Rejection · Social · Interpersonal
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Adolescence is a time of emerging independence and selfidentity that occurs in the context of heightened sensitivity
towards social rejection (Sebastian et al. 2011). The “imbalance” model proposes that this period of life is characterised
by intense and frequent negative affect due to differential
times of maturation of brain regions that underline emotion perception (i.e. subcortical brain regions) and emotion
regulation (cortical circuits) (Casey et al. 2010). In line with
the prediction of this model, social rejection during this time
is particularly painful because whilst their brain is fully
equipped to detect the saliency of the event and experience
its emotional intensity, it is not as well equipped to regulate
the responses to it (Nelson et al. 2005). The increased vulnerability to an imbalance between affective (e.g. increased
anxiety and negative mood) and regulatory systems (e.g.
reduced emotion regulation skills) in the salient context of
social relationships is likely to underline the dramatic incidence of mental health problems in adolescence (Kessler
et al. 2005).
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Anorexia nervosa is a mental health problems often
triggered in adolescence and primarily characterised by
restriction of food intake and physical deterioration. A
lifetime prevalence of 0.3% for anorexia nervosa has been
found in adolescent males and females aged 13 to 18 years
(Swanson et al. 2011); however dieting and abnormal eating behaviours are reported in a larger proportion of individuals in population-based studies (e.g. 50% of females
and 25% of males reporting dieting in the previous year;
Neumark-Sztainer et al. 2011). Adverse interpersonal
experiences predate the onset of the anorexia nervosa at
least in a subgroup of individuals (Cardi et al. 2018a).
Negative social experiences include episodes of bullying,
criticism from others (especially in relation to weight and
shape), exposure to the sudden death of a close relative
and poor care and communication in the family, amongst
others (Cardi et al. 2018b). These experiences are broadly
salient, because of their potential to threaten the universal
need of social belonging and could be specifically relevant
to individuals with anorexia nervosa, who tend to demonstrate involuntary submissiveness, fear of negative evaluation from others and sensitivity to rejection (Cardi et al.
2013a; Rieger et al. 2010). This is in line with the proposal
that one of the functions of abnormal eating behaviours
might be to increase social acceptance, silence negative
emotions due to interpersonal adversity or gain control
in non-social areas (Arcelus et al. 2011; Goss and Allan
2009; Rieger et al. 2010).
We are interested in the hypothesis that increased sensitivity to social threat is a modifiable factor in eating
disorders. In a series of studies, we have demonstrated
that women with an eating disorder have, on average, an
increased tendency to interpret social information in a negative rather than benign way. In particular, they display an
attention bias towards rejecting faces and faces expressing
social rank-related information compared to neutral faces
(Cardi et al. 2013a, 2014) and generate negative interpretations of ambiguous social scenarios that depict the risk
of rejection to a greater extent than healthy women (Cardi
et al. 2015, 2017). These findings expand the evidence base
on cognitive biases towards disorder-specific stimuli in
patients with eating disorders (i.e. body and food images;
e.g. Brockmeyer et al. 2018; Cardi et al. 2013b) and align to
the literature on threat-related biases in patients with anxiety
disorders (Hirsch et al. 2006). This is not surprising, given
the phenotypic and genetic overlap, and high comorbidity
between anxiety disorders and anorexia nervosa (e.g. Duncan et al. 2017). We also provided evidence that attention
and interpretation biases to social stimuli are amenable to
change through computerised cognitive bias modification
training in anorexia nervosa (Cardi et al. 2015; Turton et al.
2018), similarly to what has been demonstrated in anxiety
disorders.
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Cognitive bias modification paradigms have been developed to modify negative cognitive biases in interpretation
and attention. In clinical populations, these paradigms have
been found to reduce negative interpretation and attention
biases towards depression- and anxiety-specific stimuli with
a moderate effect (Hedges’ g = 0.49) (Hallion and Ruscio
2011). More recently, a meta-analysis of cognitive bias modification studies for interpretation bias in children and adolescents has shown moderate effects for changing a negative
interpretation bias (Hedges’ g = .77) and a small effect size
for reducing anxiety levels post training (Hedges’ g = .21;
Krebs et al. 2018).
Despite the evidence of increased sensitivity to social
rejection in adolescence and the peak of onset of eating
disorder symptoms in this period of life, no studies have
assessed the presence of cognitive biases towards social
stimuli in adolescents with eating disorders. It follows that
the goals of this study are: (1) to test the existence of such
biases in adolescents with anorexia nervosa admitted for
intensive hospital care, (2) to assess the relationship between
cognitive biases and disorder-specific symptoms and (3) to
examine the amenability to change through cognitive bias
modification procedures. We hypothesised that: (1) adolescent patients with anorexia nervosa would report high expectation of social rejection and produce more negative than
benign interpretations of ambiguous social scenarios at baseline, (2) the baseline interpretation bias towards rejection
would be associated with eating disorder-specific features
(eating disorder symptoms), self-reported expectations of
rejection and symptoms and anxiety and depression and (3)
a single computerised experimental training session whereby
ambiguous scenarios are always followed by benign resolutions (Training Rejection Interpretation in Eating disordeRs—TRIER) would be effective in reducing frequency of
negative interpretations and increase frequency of positive
interpretations compared to a control training condition (i.e.
ambiguous scenarios followed by benign resolutions 50% of
times and 50% of times followed by negative resolutions).
We also hypothesised that the experimental training would
be more effective to increase resilience to social exclusion
during a virtual ball tossing game (Cyberball game, Williams et al. 2000) compared to the control training condition.

Method
Participants
Twenty-four adolescent participants with anorexia nervosa
were recruited from a child and adolescent mental health
inpatient unit for eating disorders. Inclusion criteria were:
females between the ages of 14 and 18 years old, a diagnosis
of anorexia nervosa or atypical anorexia nervosa (i.e. all
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diagnostic criteria met except for weight) based upon the
DSM-5 criteria (American Psychiatry Association 2013) and
fluency in English. Participants were told that the study was
aimed at investigating how adolescents think about social
scenarios.
All procedures performed were in accordance with the
ethical standards of a research ethics committee for studies
undertaken within the UK National Health Service (approval
reference number: 14/LO/2166) and with the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards.

Design
A within-subjects design was used. The two versions of the
training were completed on different days with the two sessions arranged a week apart. The order of the conditions
was counterbalanced using the random number generator
function in Microsoft Excel®. This resulted in 50% of the
participants receiving the experimental condition and 50%
the control condition in the first session. The choice of a
within-subjects design follows the ethical consideration of
ensuring all participants would receive both versions of the
training. This design was chosen also to reduce the variance
due to individual differences in cognitive processing and
therefore to improve statistical power.

Materials
Eating Disorders Examination Questionnaire (EDE‑Q;
Fairburn and Beglin 1994)
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and reliable questionnaire for multi-ethnic late childhood
populations (Chorpita et al. 2000). The Cronbach’s alphas
in this study suggested excellent internal consistency for the
anxiety scale (0.95) and good internal consistence for the
depression scale (0.84).
Children’s Rejection Sensitivity Questionnaire (CRSQ;
Downey et al. 1998)
This measure presents 12 peer-related vignettes depicting
situations where there is a possibility of rejection. For each
vignette, participants must first rate how anxious they would
be in that situation, using a six-point scale ranging from
1 (not nervous) to 6 (very nervous). Participants are then
asked to specify how likely it is that the other person would
respond with rejection or acceptance, choosing between
three categories (i.e., “yes”, “no” or “maybe”). Research
shows good internal consistency for this measure (Downey
et al. 1998). The Cronbach’s alpha in this study was 0.94.
Visual Analogue Scales (VASs)
Visual analogue scales (i.e., 10 cm long) were used to determine participants’ levels of anxiety (anchored by ‘not at all’
and ‘extremely’) and mood (anchored by ‘extremely low’
and ‘extremely high’).
Sentence Completion Task (Adapted from Cardi et al. 2015;
Hayes et al. 2010; Huppert et al. 2007)

This measure assesses eating disorder-related symptoms
over the past 28 days. Participants rate frequency of symptoms on a seven-point Likert scale ranging from 0 (e.g. “no
days”) to 6 (e.g. 1“every day”). Higher scores correspond to
higher levels of symptoms. It consists of four subscales (i.e.,
eating concern, shape concern, weight concern and dietary
restraint) and a global scale. The mean global score for eating disorder patients was 3.09 (SD = 0.83) compared to 1.30
(SD = 0.96) in healthy controls, in a paper which validated
this scale to screen for eating disorders in community samples (Mond et al. 2004). In the same paper, the EDE-Q was
found to have good internal consistency, convergent validity
and test–retest reliability (Mond et al. 2004). The Cronbach’s
alpha for the total score in this study was 0.88.

In this computer-based task, participants listen to 12-stem
sentences (i.e., two practice trials and 10 test trials) that
describe socially ambiguous scenarios that involve the risk
of rejection (e.g., “Your teacher calls you into her office to
tell you that you did something…”). Participants write down
as many short word completions to the scenarios as they can
and are then asked to indicate with an asterisk the completion that they think ‘best’ completes the scenario. In this
study, the scenarios were adapted from those used by Cardi
et al. (2015) in a population of adult patients with anorexia
nervosa, so that they were age appropriate (e.g., relating to
school as opposed to work). Two raters (R.T. and J.L.) who
were blind to the conditions of the sample, scored participants’ ‘best’ completions as negative or benign. The interrater reliability was checked using the kappa statistic (.91),
and a third party rater resolved any disagreements (V.C.).

Revised Children’s Anxiety and Depression Scale (RCADS;
Chorpita et al. 2000)

Interpretation Bias Training (Modified from Cardi et al.
2015)

This 47-item questionnaire assesses symptoms of anxiety
and depression. Items are rated on a 4-point scale, ranging
from 0 (“never”) to 3 (“always”). The RCADS is a valid

This included a total of 100 trials: 90 interpretation modification trials and an additional 10 test trials presented in a
random order. Scenarios were presented to participants over
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headphones and each described a situation that was ambiguous with regards to the risk of social rejection, until the last
word resolved the ambiguity in either a benign or negative
manner. For example: “You text your sister to arrange going
shopping but she doesn’t reply. You think she is (really busy/
ignoring you)”. At the conclusion of each scenario, a comprehension question was given with a yes/no option (e.g., “Is
your sister too busy to reply right now?”), and the correct
answer confirmed the outcome of the scenario. The aim of
this question was to reinforce the valence of the modification trial. A computer-generated tone followed the yes/no
response to give feedback on whether the answer was correct
or incorrect. Test trials were also included. These trials kept
their ambiguity and were followed by an open question (e.g.,
“Are you concerned that your sister is ignoring you?”). The
response to the questions in the test trials were taken as an
indication of the type of interpretation (i.e. benign or negative) spontaneously generated by participants. The experimental condition (TRIER) involved entirely benign endings
to the social scenarios, and the control condition included a
50:50 split of benign/negative endings.
The experimental and control versions of the trainings
were administered in five blocks each. Each block contained
18 training scenarios and two test trials. Participants were
offered an opportunity to take a break in between each block.
To increase the ecological validity of the training, the scenarios originally used in an adult sample of patients with
anorexia nervosa (Cardi et al. 2015) were shared with five
adolescent patients receiving treatment on the ward where
the final study was conducted. The researcher (AH) and the
five patients went through each scenario and discussed the
wording and relevance to the adolescent age group. Where
the adolescents indicated that the wording and/or scenario
were not relevant, this was amended based on their feedback.

Cognitive Therapy and Research (2019) 43:1109–1117

Williams 2006) to measure their feelings of self-esteem,
belonging, control and meaningful existence on a 7-point
scale. These questions were piloted with a small group of
healthy adolescents to ensure they were age-appropriate.
The Cronbach’s alphas were 0.85 for self-esteem, 0.72
for belonging, 0.44 for control and 0.78 for meaningful
existence.

Procedure
Informed consent was obtained from all participants
included in the study. Consent was gained from both the
participants and their guardians for patients younger than 16.
The study procedure involved completing the sentence completion task, which was done on a laptop with headphones
(using E-PRIME, version two; E-Prime 2016). Interpretation training was then administered, followed by the second sentence completion task. The visual analogue scales
to measure anxiety and mood were also completed before
and after the training. A filler task was then given, and the
online Cyberball game was completed. The first and second
testing sessions were conducted approximately 1 week apart.
Participants were fully debriefed at the end of the second
study session. Please see Fig. 1 for an overview of the study
procedure.

Data Analyses
Clinical characteristics were examined using descriptive
statistics (SPSS, version 22). Wilcoxon-signed ranks tests
were calculated for data that were not normally distributed.
Sentence completion task
Time one

Filler Task: The Speed of Comprehension Test (Baddeley
et al. 1992)
Following the training, participants completed a filler task to
eliminate any potential carry over effects of the training on
participants’ mood (Hayes et al. 2010). The task consisted of
100 sentences, half of which were ‘‘true’’ and half of which
were ‘‘false’’ (e.g., ‘‘Nuns live in trees’’). Participants were
required to indicate with a tick which sentences were true.
Cyberball Task (Williams et al. 2000)
This computer-based task is a ball throwing game between
the participant and two other virtual players. In this study,
there were a total of 30 throws between the players, with
participants being thrown the ball only six times, randomly
during the game. After playing the game, participants were
asked to complete the Needs Threat Scale (van Beest and
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VAS – Time one
CBM – I:
Experimental/Control
VAS – Time two
Sentence completion task
Time two

Filler task

Cyberball Task and
Needs Threat
Questionnaire

Fig. 1  Flow-chart outlining the procedure of the study
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In particular, they were used to compare: (1) frequencies of
negative and benign ‘best’ interpretations the first time that
participants completed the sentence completion task (regardless whether this was in the context of the experimental or
control condition) to examine interpretation bias for social
stimuli at baseline, (2) frequencies of negative and benign
“best” interpretations before and after each study condition
to assess training effects, (3) frequencies of negative and
benign interpretations of test trials and (4) scores on the
Needs Threat Scale following the Cyberball task between the
experimental and control conditions. Spearman’s rank correlations were used to establish the associations between interpretation bias at baseline and eating disorder-specific clinical
characteristics. Participant’s responses on the visual analogue scales for anxiety and mood were normally distributed
and therefore analysed using separate mixed effects linear
models for a 2 × 2 design (i.e., Training condition × Time).
This analysis was completed on Stata version 1 4® (StataCorp 2015) and was bootstrapped at 10,000 repetitions.
A p value of < .05 was used as the threshold for statistical
significance. Correlation coefficients were used to establish
effect sizes for non-normally distributed data (r = 0.1, small;
r = 0.3, medium; r = 0.5, large).

Results
Demographic and Clinical Characteristics
Table 1 shows the sample’s demographic and clinical characteristics. Participants’ mean age was 15.87. At the time of
their participation in the study, participants had been admitted to hospital for 116.75 days on average and had a mean

duration of illness of 2.66 years. Sixty-seven percent of
the sample was taking psychotropic medication at the time
of their participation in the study. Medications prescribed
included Fluoxetine, Sertraline, Aripiprazole, Lamotragine,
Olanzapine and Mirtazapine. A co-morbid diagnosis of anxiety or mood disorder was reported by clinicians for 50% of
the participants.
Participants’ scores on the depression and anxiety scales
of the Revised Children’s Anxiety and Depression Scale
were higher than those of an age-matched control sample of
female students tested in a previous study, although statistical comparisons between these two sets of data could not
be performed (Chorpita et al. 2000). Similarly, participants
scored higher than a control sample of adolescents on expectations of rejection (i.e. scores ranging between 0 and 36;
mean of control sample of adolescents = 8.16, SD = 3.91;
Downey et al. 1998).

Baseline Negative and Benign Interpretations
At baseline, participants produced significantly more negative ‘best’ interpretations (Mdn = 7, IQR = 6–9) than benign
‘best’ interpretations (Mdn = 3, IQR = 1–4) on the sentence
completion task (Z = 3.91, p < .01, r = .56, large effect size)
(Fig. 2). The negative interpretation bias for social stimuli significantly correlated with expectation of rejection
(rs = .49, p = .03) and with symptoms of anxiety (rs = .69,
p < .01) and depression (rs = .42, p = .04). There was no significant correlation with EDE-Q total score (rs = .3, p = .23).
These findings indicate that adolescent patients have a negative interpretation bias towards ambiguous scenarios and
that this bias correlates with anxiety, depression and expectation of rejection.

Table 1  Means, standard deviations and minimum and maximum values of the sample’s demographics and clinical characteristics. EDEQ
Eating Disorders Examination Questionnaire, RCADS Revised Children’s Anxiety and Depression Scale; CRSQ Children’s Rejection
Sensitivity Questionnaire
Clinical characteristics

Mean (SD)

Min–max

Age
Weight for height
Length of admission (days)
Illness duration (years)
EDEQ—weight
EDEQ—shape
EDEQ—restraint
EDEQ—eating concern
EDEQ—total
RCADS—total anxiety
RCADS—major depression
CRSQ

15.87
84.17 (11.85)
116.75 (116.84)
2.66 (1.81)
4.18 (1.74)
4.76 (1.58)
3.43 (1.86)
3 (1.63)
3.75 (1.54)
57.26 (22.59)
16.74 (6.48)
18.81 (7.78)

14–17
59.82–101.98
7–447
.0–6
1–6
.75–6
0–6
.4–6
.59–6
18–92
4–27
5.67–32.5

Fig. 2  Medians and inter-quartile ranges of positive and negative
interpretations produced at baseline by adolescents with anorexia nervosa
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Interpretation Bias Training
Accuracy
Participants’ accuracy levels on the comprehension trials did not significantly differ between the experimental
(Mdn = 76, IQR = 60–84.75) and control (Mdn = 77.5,
IQR = 61.75–83.5; Z = − .7, p = .48, r = .1, small effect size)
conditions.
Interpretation of Test Trials
Participants made significantly more benign responses to the
test trials in the experimental (Mdn = 6.5, IQR = 3.25–7.75)
compared to the control condition (Mdn = 4, IQR = 2–5;
Z = 3.39, p = .01, r = .49; large effect size; Fig. 3). These
data indicate that the experimental condition was superior
in producing positive interpretations of the test trials.

Outcomes of Interpretation Bias Training
Frequency of Negative and Benign Interpretations
Following the experimental training (positive training stimuli), participants made significantly fewer negative interpretations post-training (Mdn = 6, IQR = 4.25–8.75) compared to pre-training (Mdn = 8, IQR = 5.25-9; Z = − 2.92,
p < .01, r = .42, medium effect size). They also made significantly more benign interpretations post-training (Mdn = 4,
IQR = 1.25–5.75) than pre-training (Mdn = 2, IQR = 1–3.75;
Z = − 3.15, p < .01, r = .45, medium/large effect size).
In the control condition (50% positive and 50% negative training stimuli), there were no significant differences

Fig. 3  Medians and inter-quartile ranges of benign interpretations
produced in the experimental and control conditions by adolescents
with anorexia nervosa
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for negative (Pre Mdn = 6, IQR = 6–8; Post Mdn = 6.5,
IQR = 4.25–9; Z = − .40, p = .68, r = .06, negligible effect
size) or benign interpretations (Pre Mdn = 4, IQR = 2–4; Post
Mdn = 2.5, IQR = 1–5; Z = − .33, p = .74, r = .05, negligible
effect size) between pre- and post-training. These findings
indicate that training effects only occurred in the experimental condition.
Mood and Anxiety Ratings
The 2 × 2 mixed effects linear models (i.e., Training Condition × Time) for mood and anxiety ratings showed that there
were no significant main effects of Training Condition, Time
or significant interaction effects between Training Condition
and Time for these two variables.
Responses to Rejection from Others (Cyberball Task)
There was a trend for participants to report higher levels
of self-esteem after the Cyberball task in the experimental
(Mdn = 13, IQR = 10–15) compared to the control condition
(Mdn = 11, IQR = 8.25–14.5; Z = − 1.69, p = .09, r = .24,
small/moderate effect size). There were no significant differences between conditions in levels of meaningful existence (p = .27, r = .16, small effect size), feeling of belonging (p = .45, r = .11, small effect size) or feeling of control
(p = .75, r = .05, negligible effect size). These findings indicate that the experimental training was associated with a
trend-level increase in self-esteem and with no other changes
compared to control training.

Discussion
This study investigated whether adolescents with anorexia
nervosa admitted for inpatient care have high levels of
expectation of rejection from others and a negative interpretation bias of ambiguous social situations. Furthermore, the
frequency of negative and benign interpretations produced
before and after computerised interpretation bias training
and resilience to rejection from virtual players were compared in the experimental (positive training) and control
(50% positive and 50% negative training) conditions. As
hypothesised, participants reported higher levels of anxious
expectation of rejection compared to a normative sample of
adolescents. They also produced significantly more negative
interpretations of ambiguous social scenarios than benign
interpretations. The frequency of negative interpretation was
associated with self-reported expectation of rejection from
others and symptoms of anxiety and depression.
Training effects were found only in the positive training condition, as demonstrated by participants producing
significantly more benign interpretations and significantly
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fewer negative interpretations post-training compared to pretraining. No changes in frequencies of negative or benign
interpretations were found in the control version of the
training. In the experimental condition (positive training),
participants also produced more positive interpretations of
test trials, compared to the control condition. No significant
differences in the behavioural responses to virtual ostracism induced by the Cyberball task were found between the
experimental and control trainings, except for a trend level
improvement in self-esteem in the experimental condition.
Overall, these findings align to the emerging literature on
cognitive biases to rejection in eating disorders, which demonstrate that patients have increased expectancy of rejection
from others and a negative attention and interpretation bias
to social stimuli (Cardi et al. 2013a, b, 2015, 2017). This
study demonstrates that expectations of rejection and negative interpretation bias are relevant also in adolescents suffering from anorexia nervosa.
The finding that a single session of interpretation training can reduce the frequency of negative interpretations
and increase the frequency of positive interpretations is
consistent with previous studies, mostly conducted with
healthy/unselected samples of adolescents (Krebs et al.
2018) and more recently with adolescents diagnosed with
major depression disorder (LeMoult et al. 2018). Also, in
line with these studies, is the finding that effects on selfreported measures (i.e. self- but not assessor-rated negative
intrusions; Krebs et al. 2018 and self-esteem in our study)
appear weaker. Given the illness severity of the participants
included within this study, it could be the case that multiple
training sessions are needed to produce a larger effect on
ecologically-valid measures of social functioning and specific eating disorder symptoms.
A strength of this study is the adaptation of the interpretation training materials specifically for adolescents
with anorexia nervosa. This follows the recommendation
that research on interpretation bias training should ensure
that training materials are both relevant and realistic for
the participant group (Hirsch et al. 2016; Hughes et al.
2016). There are potential limitations to the study. The
relatively small sample size might limit the power to detect
changes in self-reported measures and the use of a single
training session, as opposed to multiple training sessions,
could reduce training’s efficacy (e.g. Heitmann et al. 2018;
Hirsch et al. 2018). The use of a within-subject design
might confound findings if participants become aware
of the differences between conditions. In this study, participants were not asked to provide a guess as to which
training condition they had completed at the end of each
session and therefore the occurrence of potential demand
effects cannot be excluded. The Cyberball task did not
have an “inclusion block” (block in which the participant
is thrown the ball an equal number of times than the other
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two players) before the “exclusion block” (Masten et al.
2011), which could reduce participants’ focus on exclusion. Also, this task was only administered after training
and therefore differences in self-esteem between training
conditions could be confounded by baseline, pre-existing
differences in self-esteem (e.g. at baseline, participants
in the experimental training condition might have higher
levels of self-esteem compared to participants in the control condition).

Clinical Implications
No participants requested to interrupt the study and accuracy
levels in both training conditions were over 80%. This suggests that the training was feasible for patients in our study.
However, considering the advantages of using multiple
training sessions (Heitmann et al. 2018; Hirsch et al. 2018),
future research should examine the use of gamified strategies
and technology, such as virtual reality (Otkhmezuri et al.
2019), to ensure engagement with the training over time.
Finally, it would be important to assess whether changes in
underlying cognitive biases are associated with changes in
social behaviour also, such as greater social connectedness
and quality of social life.

Conclusions
To date, this is the first study to use interpretation bias training for social rejection in adolescents with anorexia nervosa.
A single session of positive training significantly reduced
a negative interpretation bias for social stimuli and facilitated a more benign interpretational style in comparison to
a control condition (50% positive/50% negative). There was
also a trend for the adolescents to have greater resilience in
response to a social rejection task.
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