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Objectives: Difficulties in interpersonal relationships intensify negative emotions and act as risk and maintenance factors for eating pa-
thology in eating disorders. Rejection sensitivity refers to the tendency to react sensitively to a rejection. Patients with eating disorders ex-
perience difficulties in interpersonal relationships because of their high sensitivity to rejection. Cognitive bias modification interpretation
(CBM-I) is a treatment developed to correct interpretation bias for social and emotional stimuli. In this review, we searched for research
characteristics and trends through a systematic literature analysis of CBM-I for eating disorders.

Methods: Five papers that met the selection and exclusion criteria were included in the final literature review and analyzed according
to detailed topics (participant characteristics, design, and results).

Results: The literature supports the efficacy of the CBM-I in reducing negative interpretation bias and eating disorder psychopathology
in patients with eating disorders. CBM-I targets emotional dysregulation in adolescent patients with eating disorders and serves as an
additional strengthening psychotherapy to alleviate eating disorder symptoms.

Conclusion: The current findings highlight the potential of CBM-I as an individualized adjunctive treatment for adolescents with eat-

ing disorders and social functioning problems.
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INTRODUCTION

Eating disorders

Eating disorders are psychiatric conditions that cause se-
rious impairments in physical health and psychosocial func-
tioning due to psychopathologies related to eating, weight,
and body shape [1]. Anorexia nervosa and bulimia nervosa,
are eating disorders that usually begin in adolescence and
early adulthood. In Korea, the proportion of adolescents who
try to lose weight using inappropriate methods is high (17.6%-
26.3%) [2]. Social admiration for a thin body and distorted body
image are known risk and maintenance factors for eating
disorders. The pathology underlying these eating disorders
is closely associated with negative responses to emotions
and nonadaptive responses to avoid negative emotions. In
particular, a growing body of research suggests that emotion-
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al dysregulation in adolescents is associated with maladap-
tive eating behaviors [3]. Maladaptive eating behaviors can
occur in adolescence due to various psychosocial factors; ex-
cessive dietary restriction or binge eating has negative physi-
cal and mental effects and appears to impede healthy devel-
opment during adolescence.

According to a theoretical model of the etiology of eating
disorders, interpersonal difficulties intensify negative emo-
tions, which act as risk [4,5] and maintenance factors for eat-
ing pathology [6,7]. In other words, people who chronically
experience difficulties in interpersonal relationships are more
susceptible to developing eating disorders, and social rela-
tionships and social-emotional difficulties appear to play a
role in persisting eating disorders after they have been af-
fected by the eating disorder.

Rejection sensitivity and negative interpretation bias
Rejection sensitivity refers to the tendency to react sensi-
tively to rejection; the stronger the rejection sensitivity, the
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more anxious the person is about being rejected by others,
and the more neutral reactions of others are perceived as re-
jection [8]. Patients with eating disorders not only have dif-
ficulties in interpersonal relationships owing to their high
rejection sensitivity [9,10] but may also exhibit rejection sen-
sitivity in ambiguous social situations [11,12]. The three-phase
model of socioemotional functioning in eating disorders de-
scribes difficulties in emotional regulation and high rejec-
tion sensitivity as factors in the development and mainte-
nance of the disorder [7]. Dysregulation of emotions and
interpersonal vulnerability contribute to the development of
dysfunctional eating behaviors; alter individuals’ cognitive
and emotional processes, such as emotional recognition and
increased arousal of social cues; and intensify feelings of dis-
tress. This distress can lead to uncontrolled behaviors and
affect the anxiety levels and behaviors of intimate others,
which may lead to conflict with peers or guardians in youth
groups. This pattern leads to a decline in social-emotional
functioning, showing repeated vicious cycles.

Negative interpretation biases in cognitive processing can
act as a cognitive mechanism triggering rejection sensitivity
[13]. Negative interpretation bias refers to the tendency to in-
terpret ambiguous social situations negatively and anticipate
negative outcomes. Adults with anorexia tend to interpret
ambiguous social scenarios that include the risk of rejection
more negatively. This interpretation bias is associated with
fear of weight gain, body image distortion, anxiety, and de-
pressive symptoms [14]. In adolescents diagnosed with men-
tal illness, cognitive distortions in response to negative social
stimuli were found to be a mechanism that can correct un-
derlying interpersonal difficulties; this applies to adolescents
with emotional difficulties, such as anxiety and depression
[15]. A meta-analysis of adolescents examined a significant
relationship between negative interpretation bias, which in-
terprets ambiguous social information in a negative or threat-
ening way, and anxiety level [16]. Taken together, these stud-
ies suggest that negative interpretation bias can increase
anxiety about social situations, enhance rejection sensitivi-
ty, intensify secondary problems, such as interpersonal dif-
ficulties, and may function as a risk factor for the development
of eating disorders.

Cognitive bias modification

Cognitive bias modification (CBM) is an intervention that
aims to modify specific automatic cognitive processes that
cause and maintain various psychopathological and dys-
functional psychological states. Recent studies on CBM have
focused on attention and interpretation bias. Negative inter-
pretation bias refers to emotionally vulnerable individuals’
tendency to interpret ambiguous stimuli negatively. Atten-
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tion bias modification (ABM) is a training method that helps
individuals direct their attention toward neutral or positive
stimuli, rather than threatening stimuli. The dot-probe task
method induces probes to be associated with non-threaten-
ing stimuli, rather than threatening stimuli, to help correct
attentional biases [17,18].

On the other hand, cognitive bias modification-interpre-
tation (CBM-]) is a treatment designed to modify interpreta-
tion biases in response to social and emotional stimuli [19]. It
uses sentences, short paragraphs, and pictures to reinforce
the interpretation according to the valence that CBM aims
for through feedback, thereby helping correct interpretation
bias. Ambiguous scenarios that can be interpreted positively
or negatively are often used; in these studies, participants are
presented with a scenario in which the last word or letter is
blank. They were then asked to choose words related to the
end. When asked whether they understood the scenario,
they answered yes or no. Under positive training conditions,
participants were reinforced through feedback when they an-
swered with a positive interpretation of the scenario, which
helped them correct their interpretation biases [20,21].

The CBM-1 is based on the hypothesis that psychopathol-
ogy and symptoms are improved by modifying cognitive bi-
ases. The stimuli of CBM-I were mainly social and emotion-
al. The interpretation of emotional values is reinforced through
feedback to correct bias, and the instructions given at this time
are implicit. This is distinct from cognitive behavioral thera-
py, which directly interferes with specific behaviors and ways
of thinking related to the pathology of eating disorders.

Correcting adolescents’ dysfunctional interpretation bias
is expected to alleviate emotional distress and help them ad-
just to their daily lives. The effectiveness and efficacy of CBM-I
have been examined in a wide range of populations, from
healthy adolescents to adolescents with clinical symptoms,
such as anxiety disorders, depressive disorders, and obses-
sive-compulsive disorder. Previous studies on participants
with non-clinical symptoms have shown that CBM-I effec-
tively reduces negative interpretations of ambiguous scenari-
os, increases positive interpretations, and significantly alters
adolescents’ cognitive biases. Lisk et al. [22] and Mao et al. [23]
examined that CBM-I significantly reduced anxiety symp-
toms and interpretation bias among adolescents with social
anxiety tendencies. Studies of adolescents with clinical symp-
toms have shown conflicting results regarding the effect of
CBM-I on reducing anxiety levels in adolescents with anxi-
ety disorders [24,25]. Similarly, a CBM-I study on adolescents
with depressive and obsessive-compulsive disorders showed
effectiveness in treating symptoms; however, there are also
contradictory findings. Despite these contradictory results,
many studies support the hypothesis that CBM-I effectively



modifies adolescent cognitive biases, which may be a protec-
tive factor against stressful situations.

Eating disorders in adolescence lead to several physical and
psychological dysfunctions that require close examination
for prevention and intervention for eating disorders. Rejec-
tion sensitivity is a risk and maintenance factor for eating
disorders, and can cause interpersonal difficulties and emo-
tional dysregulation. A negative interpretation bias can act
as a cognitive mechanism that strengthens rejection sensitiv-
ity. According to the interaction model between emotion reg-
ulation and cognitive systems, attentional bias toward nega-
tive stimuli and negative interpretation bias influence the
occurrence and maintenance of emotion regulation prob-
lems. Therefore, when the aforementioned considerations
are comprehensively examined, CBM-I is expected to be
more effective for adolescents.

This study systematically analyzed experimental studies
that tested the effectiveness of the CBM-I in adolescents and
adults with eating disorders.

METHODS

Key questions

The participants in this study were adolescent and adult
patients who had been diagnosed with eating disorders. In
terms of intervention, we included studies that applied CBM-
L. Regarding the intervention outcomes, we analyzed the ef-
fects of CBM-I on cognitive and emotional regulation. We
included randomized controlled trials (RCTs) and non-ran-
domized controlled clinical trials.

Data search, data collection, and screening procedures

In this study, a systematic review was conducted to com-
prehensively analyze the literature on CBM-I in adolescents
with eating disorders. We searched the Web of Science data-
base. The search terms were selected based on inclusion and
exclusion criteria. The search terms were as follows: 1) eat-
ing disorder and 2) cognitive bias modification for interpre-
tation. The inclusion criteria were as follows: 1) studies in
which CBM-I was applied and 2) studies conducted in clini-
cal groups diagnosed with eating disorders. The exclusion
criteria were: 1) studies in which CBM-I was not applied, 2)
gray literature, and 3) studies in which the study questions
differed from those in this study.

Two researchers independently reviewed and screened the
studies based on key questions and the inclusion and exclu-
sion criteria. In case of disagreement, the literature was se-
lected through sufficient discussion and input from a third-
party researcher. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses 2020 flowchart was used to de-
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scribe the literature selection process in a stepwise manner.

A total of 21 studies related to CBM-I for eating disorders
were searched, of which 16 were excluded and five were fi-
nally selected (Fig. 1).

Evaluation of the quality of the literature

In this study, we used Cochrane Bias (RoB), a quality as-
sessment tool for randomized controlled studies, to critically
review the literature. Based on the quality evaluation items,
we evaluated the literature as low-, moderate-, or high-risk.
Two researchers independently evaluated the final selected
literature, and if there were any disagreements, the opinions
of a third researcher were listened to and agreed upon results
were reached after sufficient discussion.

RESULTS

Evaluation of the quality of the literature

Two of the five studies that met the inclusion criteria were
excluded from RoB assessment because they were not RCTs.
As aresult of the RoB quality evaluation of the three RCT us-
ing the ROBINS-I tool, no bias occurred in the randomiza-
tion process, measurement of intervention outcomes, or se-
lection of study results. Two studies were concerned about
the risk of bias due to attrition from the intended interven-
tion [26,27]. Two studies were concerned about the risk of
bias owing to missing data on intervention outcomes [13,27].

Effects of CBM-I in adult patients with eating disorders
Recent studies have shown the modification effects of the
CBM-I on negative interpretation bias in ambiguous social
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5
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Fig. 1. Flowchart of the search strategy and selection of studies.
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Table 1. Sample and methodological characteristics for studies using CBM-I in eating disorders

Study Study design
An et al. 128 participants aged 18—40
(2023) [26] 33 (ED and PD)
22 (ED-only)
22 (PD-only)

Rowlands et al.

51 (healthy controls)
Eating disorder,
personality disorder
67 adolescents aged 12—18

Results
The CBM-I task increased benign and decreased negative interpretations
Participants’ anxiety levels were reduced after the task

The CBMT task decreased negative interpretations

Participants’ eating disorder psychopathology were reduced after the task

No significant between-group differences on emotional response to criticism
and anxiety and depression

After experimental training, participants produced fewer negative and more
positive interpretations

In the experimental condition, a trend for higher levels of self-esteem following
virtual ostracism was founded

The CBM-I task reduced negative interpretation bias in both conditions

No significant effect on eating behaviour or stress

The CBM task increased attention to positive faces and decreased negative

(2022) [27] 37 (TAU+CBMT)
30 (TAU only)
Eating disorder
Cardi et al. 24 adolescents aged 14—18
(2019) [28] Within subjects design
Anorexia nervosa
Turton et al. 55 women aged 18—65
(2018) [13] Positive training
Control
Anorexia nervosa
Cardi et al. 28 women aged 18-55
(2015) [29] Anorexia nervosa interpretations

There were lower levels of anxiety and higher levers of self-compassion

in response fo a judgemental video clip

CBM, cognitive bias modification; CBM-I, cognitive bias modification-interpretation; CBMT, cognitive bias modification training; ED,

eating disorder; PD, personality disorder; TAU, treatment as usual

situations in patients with eating disorders (Table 1). Recent
studies have shown that study participants tend to interpret
ambiguous situations more positively or less negatively after
CBM-], confirming the effectiveness of correcting interpre-
tation bias. In addition, it reduces the level of anxiety experi-
enced by individuals [13]. An et al. [26] reported that CBM-I
was effective in improving symptoms in groups with both
eating disorders and difficulties in emotional regulation.

Effect of CBM-I for patients with adolescents with
eating disorders

A study of adolescents with eating disorders found that
CBM-I reduced negative interpretation bias in situations
where social rejection was expected and may help reduce
eating disorder symptoms and maintain self-esteem in situ-
ations where others are ostracized [27,28].

DISCUSSION

This study selected five studies that met the inclusion and
exclusion criteria regarding the effectiveness of CBM-I for
adolescents and adults with eating disorders. The selected
studies were analyzed according to detailed categories (par-
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ticipant characteristics, design, and results), and the main
results are discussed below.

Studies on patients with eating disorders have suggested
that improvements in cognitive and emotional regulation
due to CBM-I have a secondary effect of alleviating the char-
acteristic symptoms and common psychopathology of eat-
ing disorders. In adolescent populations with eating disor-
ders, it is expected to function as a therapeutic variable by
strengthening resilience to rejection. Assuming an interac-
tion between emotion regulation and cognitive processing
systems, modifying automatic and dysfunctional interpre-
tation biases through CBM in adolescents with eating disor-
ders may affect emotion regulation.

This study is significant in that it systematically analyzed
studies that applied the CBM-I to adolescent and adult pa-
tients with eating disorders. The limitation of this study is
that only a few studies have examined its effectiveness in eat-
ing disorders, so it is limited in interpreting its effectiveness.
Additionally, most studies were conducted in patients with
anorexia nervosa, failing not comprehensively consider the
results of other types of eating disorders. In the future, it is
expected that the effectiveness of CBM-I can be maximized
through specific exploration of variables related to CBM-I,



such as the number of sessions and the evaluation method.

CONCLUSION

The results of this study demonstrate that CBM-I targets
symptom reduction through the successful correction of in-
terpretation bias, especially in adolescent populations, and
can serve as an adjunct psychological treatment to alleviate
the difficulties experienced by individuals. In particular,
CBM-I reduced eating disorder symptoms by strengthening
resilience in rejection situations and has the potential to be
an individualized adjunct treatment for patients experienc-
ing difficulties with social functioning.

Availability of Data and Material

The datasets generated or analyzed during the study are available
from the corresponding author on reasonable request.

Conflicts of Interest
The authors have no potential conflicts of interest to disclose.

Author Contributions

Conceptualization: Youl-Ri Kim. Formal analysis: Yeon-Sun Cho.
Funding acquisition: Youl-Ri Kim. Investigation: Sohee Lee, Yeon-
Sun Cho. Methodology: Sohee Lee, Yeon-Sun Cho. Writing—origi-
nal draft: Youl-Ri Kim. Writing— review & editing: Sohee Lee,
Yeon-Sun Cho.

ORCID iDs
Youl-Ri Kim
Yeon-Sun Cho

https://orcid.org/0000-0002-5538-7180
https://orcid.org/0009-0007-1284-1498

Funding Statement

This work was supported by the National Research Foundation of
Korea (NRF) funded by the Korean government (The Ministry of
Science and ICT (MSIT); Grant No. 2021R1A2C2009668).

Acknowledgments

None

REFERENCES

1) American Psychiatric Association. Diagnostic and statistical man-
ual of mental disorders. 5th ed. Arlington, VA: American Psychiat-
ric Association;2013.

2) Korea Disease Control and Prevention Agency. Youth health behav-
ior survey 2022 [Internet]. Cheongju: Korea Disease Control and
Prevention Agency;2023 [cited 2023 Nov 17]. Available from:
https://www.kdca.go.kr/yhs/.

3) Cristea IA, Mogoase C, David D, Cuijpers P. Practitioner review:
cognitive bias modification for mental health problems in children
and adolescents: a meta-analysis. J Child Psychol Psychiatry 2015;
56:723-734.

4) Arcelus J, Haslam M, Farrow C, Meyer C. The role of interpersonal
functioning in the maintenance of eating psychopathology: a sys-
tematic review and testable model. Clin Psychol Rev 2013;33:156-
167.

5) Rieger E, Van Buren DJ, Bishop M, Tanofsky-Kraff M, Welch R,
Wilfley DE. An eating disorder-specific model of interpersonal psy-

YR Kim, et al.

chotherapy (IPT-ED): causal pathways and treatment implications.
Clin Psychol Rev 2010;30:400-410.

6) Schmidt U, Treasure J. Anorexia nervosa: valued and visible. A
cognitive-interpersonal maintenance model and its implications
for research and practice. Br J Clin Psychol 2006;45(Pt 3):343-366.

7) Treasure J, Corfield F, Cardi V. A three-phase model of the social
emotional functioning in eating disorders. Eur Eat Disord Rev 2012;
20:431-438.

8) Downey G, Feldman SI. Implications of rejection sensitivity for in-
timate relationships. J Pers Soc Psychol 1996;70:1327-1343.

9) De Paoli T, Fuller-Tyszkiewicz M, Halliwell E, Puccio F, Krug I.
Social rank and rejection sensitivity as mediators of the relation-
ship between insecure attachment and disordered eating. Eur Eat
Disord Rev 2017;25:469-478.

10) Raykos BC, McEvoy PM, Fursland A. Socializing problems and
low self-esteem enhance interpersonal models of eating disorders:
evidence from a clinical sample. Int J Eat Disord 2017;50:1075-1083.

11) Cardi V, Di Matteo R, Corfield F, Treasure J. Social reward and re-
jection sensitivity in eating disorders: an investigation of attention-
al bias and early experiences. World J Biol Psychiatry 2013;14:622-
633.

12) Rowlands K, Grafton B, Cerea S, Simic M, Hirsch C, Cruwys T, et
al. A multifaceted study of interpersonal functioning and cognitive
biases towards social stimuli in adolescents with eating disorders
and healthy controls. J Affect Disord 2021;295:397-404.

13) Turton R, Cardi V, Treasure J, Hirsch CR. Modifying a negative
interpretation bias for ambiguous social scenarios that depict the
risk of rejection in women with anorexia nervosa. J Affect Disord
2018;227:705-712.

14) CardiV, Turton R, Schifano S, Leppanen J, Hirsch CR, Treasure J.
Biased interpretation of ambiguous social scenarios in anorexia
nervosa. Eur Eat Disord Rev 2017;25:60-64.

15) Platt B, Waters AM, Schulte-Koerne G, Engelmann L, Salemink E.
A review of cognitive biases in youth depression: attention, inter-
pretation and memory. Cogn Emot 2017;31:462-483.

16) Stuijfzand S, Creswell C, Field AP, Pearcey S, Dodd H. Research re-
view: is anxiety associated with negative interpretations of ambi-
guity in children and adolescents? A systematic review and meta-
analysis. J Child Psychol Psychiatry 2018;59:1127-1142.

17) Enock PM, Hofmann SG, McNally R]. Attention bias modification
training via smartphone to reduce social anxiety: a randomized,
controlled multi-session experiment. Cogn Ther Res 2014;38:200-
216.

18) Pergamin-Hight L, Pine DS, Fox NA, Bar-Haim Y. Attention bias
modification for youth with social anxiety disorder. J Child Psy-
chol Psychiatry 2016;57:1317-1325.

19) Hirsch CR, Hayes S, Mathews A. Looking on the bright side: ac-
cessing benign meanings reduces worry. J Abnorm Psychol 2009;
118:44-54.

20) Lothmann C, Holmes EA, Chan SW, Lau JY. Cognitive bias modi-
fication training in adolescents: effects on interpretation biases and
mood. J Child Psychol Psychiatry 2011;52:24-32.

21) Salemink E, Wolters L, de Haan E. Augmentation of treatment as
usual with online cognitive bias modification of interpretation
training in adolescents with obsessive compulsive disorder: a pilot
study. J Behav Ther Exp Psychiatry 2015;49(Pt A):112-119.

22) Lisk SC, Pile V, Haller SPW, Kumari V, Lau JYF. Multisession cog-
nitive bias modification targeting multiple biases in adolescents
with elevated social anxiety. Cognit Ther Res 2018;42:581-597.

23) Mao N, Li T, Li C, Ding R, Zhang Q, Cui L. Smartphone-based
training of cognitive bias modification: efficacy for reducing social
anxiety in Chinese adolescents. J Child Fam Stud 2023;32:2394-
2405.

24) FuX, DuY, Au S, Lau JY. Reducing negative interpretations in ad-
olescents with anxiety disorders: a preliminary study investigating

http://www.jkacap.org 105



Cognitive Bias Modification Interpretation in Eating Disorders

the effects of a single session of cognitive bias modification train-
ing. Dev Cogn Neurosci 2013;4:29-37.

25) Orchard F, Apetroaia A, Clarke K, Creswell C. Cognitive bias mod-
ification of interpretation in children with social anxiety disorder.
J Anxiety Disord 2017;45:1-8.

26) An Z, Kwag KH, Kim M, Yang JW, Shin HJ, Treasure J, et al. Ef-
fect of modifying negative interpretation bias toward ambiguous
social stimuli across eating and personality disorders. Int J Eat
Disord 2023;56:1341-1352.

27) Rowlands K, Beaty T, Simic M, Grafton B, Hirsch C, Treasure J, et
al. Cognitive bias modification training of attention and interpreta-

106

tion to reduce expectations of social rejection in adolescents with
eating disorders: a small efficacy randomized controlled trial. Int J
Eat Disord 2022;55:1506-1520.

28) Cardi V, Turton R, Brazil C, Harrison A, Rowlands K, Treasure J,
et al. Training rejection interpretation in eating disorders (TRIER):
preliminary findings of a feasibility study in adolescents with an-
orexia nervosa. Cogn Ther Res 2019;43:1109-1117.

29) Cardi V, Esposito M, Bird G, Rhind C, Yiend J, Schifano S, etal. A
preliminary investigation of a novel training to target cognitive bi-
ases towards negative social stimuli in anorexia nervosa. J Affect
Disord 2015;188:188-193.



