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Abstract
Objective: This quasi‐experimental study aimed to compare the outcome of
patients with Anorexia Nervosa (AN) reporting moderate/severe childhood
maltreatment (CM) treated exclusively with Enhanced Cognitive Behaviour
Therapy (CBT‐E) or with CBT‐E plus Eye Movement Desensitisation and
Reprocessing (EMDR).
Method: A total of 75 patients with AN reporting moderate/severe CM were
initially assessed regarding body mass index (BMI), general and eating dis-
order (ED)‐specific psychopathology, and dissociative symptoms, and re‐
evaluated after 40 CBT‐E sessions (T1). Then, 18 patients received EMDR,
whereas the others were placed on a waiting list and continued CBT‐E. T2
assessment was performed after 20–25 sessions of EMDR or CBT‐E. A control
group of 67 patients without CM was also enroled and treated with CBT‐E.
Results: Contrary to patients without CM, neither of the traumatised groups
improved in BMI, general and ED psychopathology, or dissociation at T1.
However, at T2, both traumatised groups improved in BMI and ED‐specific
psychopathology, with the CBT þ EMDR group demonstrating greater im-
provements. Moreover, only the CBT þ EMDR group improved in general
psychopathology and dissociative symptoms. The reduction of ED symptoms
in traumatised patients was mediated by the amelioration of dissociation.
Discussion: The addition of EMDR to CBT‐E may benefit patients with AN
reporting moderate/severe CM.
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ecophenotype, psychotherapy, trauma

Highlights

� Patients with Anorexia Nervosa (AN) and a history of Childhood
Maltreatment (CM) who were treated with a combination of Enhanced
Cognitive Behaviour Therapy (CBT‐E) and Eye Movement Desensitisation
and Reprocessing (EMDR) (CBT þ EMDR group) achieved significantly
greater weight recovery and a more substantial reduction in eating disorder‐
specific psychopathology compared to those who received CBT‐E alone.

� Among patients with AN and a history of CM, only those who also received
EMDR treatment in addition to CBT‐E achieved a significant reduction in
terms of general psychopathology and dissociative symptomatology.

� The reduction of eating disorder symptoms in patients with a history of CM
was mediated by the improvement in dissociative symptoms.

1 | INTRODUCTION AND AIMS

Anorexia nervosa (AN) is a severe eating disorder (ED)
characterised by an overvaluation of the importance of
body shapes andweight for self‐esteemandby pathological
eating behaviours determining a substantial weight loss,
possibly leading to severe malnutrition, cachexia, and
related medical complications (American Psychiatric As-
sociation, 2022). Given the complexity of the psychological
and physical symptoms of this disorder, international
guidelines recommend the adoption of a multidisciplinary
approach for the management of AN (Hilbert et al., 2017;
National Institute for Health and Care Excellence, 2020).
In this framework, psychotherapy is deemed a central part
of treatment, and Enhanced Cognitive Behaviour Therapy
(CBT‐E) is considered among first line treatments (Hilbert
et al., 2017; National Institute for Health and Care Excel-
lence, 2020). This approach intervenes at the symptom
level targeting dysfunctional behaviours and cognitions
involved inmaintaining the disorder (Fairburn, 2008), and
several studies proved its efficacy in determining weight
gain and an amelioration of ED psychopathology
(Atwood & Friedman, 2020; Cassioli, Rossi, Vizzotto,
et al., 2022; Dalle Grave et al., 2013, 2016; Ricca et al., 2010;
Rossi, Castellini, et al., 2021). However, increasing evi-
dence showed that treatment response is far from satis-
factory, as remission rates are about 50% (Atwood &
Friedman, 2020), with a consequent risk of chronicity,
disability, and mortality (Steinhausen, 2009; Fichter &
Quadflieg, 2016; van et al., 2020). Thus, scholars are
investigating reasons for lack of response, including psy-
chopathological features not adequately challenged by
CBT‐E, and possibly linked to different developmental
trajectories (Cassioli, Rossi, D’Anna, et al., 2022;
Halmi, 2013; Longo et al., 2023; Rossi et al., 2022).

History of childhood maltreatment (CM) is a recog-
nized risk factor for the development of EDs, and the
metanalysis performed by Molendijk et al. showed that
an average of 26% of patients with AN had a history of
sexual abuse, whereas 17% experienced physical CM, and
34% emotional CM (Molendijk et al., 2017). It has been
suggested that CM might not just predispose the devel-
opment of EDs, rather it could determine a distinct
phenotypic presentation of these disorders, also referred
to as maltreated eco‐phenotype of EDs, with different
clinical severity, symptom profiles, neurobiology, and
longitudinal course (Day et al., 2023; Meneguzzo
et al., 2022; Molendijk et al., 2017; Monteleone
et al., 2021; Murray & Holton, 2021; Rodgers et al., 2019;
Rossi, Cassioli, et al., 2021). In particular, patients with a
history of CM often show a severer clinical presentation
(e.g. more frequent binge eating‐purging symptoms)
(Carter et al., 2006; Molendijk et al., 2017), greater psy-
chiatric comorbidities, including anxiety, depression and
self‐harm behaviours (Castellini et al., 2018; Favaro &
Santonastaso, 2000; Molendijk et al., 2017), dysregulated
sexual behaviours (Castellini, D’Anna, et al., 2020),
higher levels of dissociative symptoms and emotion dys-
regulation (Cassioli, Rossi, D’Anna, et al., 2022; Longo
et al., 2021; Rabito‐Alcón et al., 2021), and different
neurobiological correlates, such as hypothalamus pitui-
tary adrenal axis impairment (Marciello et al., 2020;
Monteleone et al., 2018a, 2018b, 2021), modifications in
ghrelin levels (Rossi, Cassioli, et al., 2021), brain struc-
tures (Cascino et al., 2022; Monteleone et al., 2019), and
longitudinal trend of menses alterations (Castellini,
Rossi, et al., 2020). Furthermore, several studies showed
that the presence of CM was associated with a worse
long‐term outcome (Carter et al., 2006; Mahon
et al., 2001; Strangio et al., 2017), even when a cognitive‐
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behavioural approach was adopted (Cassioli, Rossi,
D’Anna, et al., 2022; Castellini et al., 2018; Lelli
et al., 2019). In contrast with these results, Calugi et al.
(2018) showed that CBT‐E treatment had comparable
effects on both general and ED‐specific psychopathology
for patients with and without a history of sexual abuse
(Calugi et al., 2018). However, it should be noted that in
the latter study participants with and without a history of
sexual abuse did not display differences in clinical and
psychopathological features at baseline (Calugi
et al., 2018), which is in contrast with the other above-
mentioned studies. It could be hypothesised that the
reduced effectiveness of CBT‐E in patients with a history
of trauma might be due to those psychopathological
features that can stem from CM, including dissociation
and psychiatric comorbidities, which are not adequately
targeted by this approach (Trottier & MacDonald, 2017).
Consequently, it may be worthwhile to investigate the
potential benefits of incorporating trauma‐focused ther-
apies addressing post‐traumatic psychopathological fea-
tures in individuals with AN reporting CM.

Eye Movement Desensitisation and Reprocessing
(EMDR) is a treatment based on short, imagined expo-
sure to traumatic memories coupled with bilateral sen-
sory stimulation (Shapiro, 2018), which has proven to be
effective in the treatment of post‐traumatic psychopath-
ological features, including dissociation, as reported in
several reviews and meta‐analysis (Atchley & Bed-
ford, 2021; Carletto et al., 2018; Seidler & Wagner, 2006;
Van Minnen et al., 2016; Wilson et al., 2018). For this
reason, it is recommended as a first‐line treatment for
post‐traumatic stress disorder by international guidelines
(Martin et al., 2021). Furthermore, a recent review of six
randomized controlled trials highlighted the efficacy of
this approach in reducing post‐traumatic symptoms as
well as depression and anxiety in individuals with a
history of CM (Chen et al., 2018). Regarding the efficacy
of EMDR in EDs, only a few studies are available and
recent systematic reviews underlined that research on
this topic is still under‐represented (Balbo et al., 2017;
Javinsky et al., 2022; Scelles & Bulnes, 2021). However,
preliminary findings of existing studies underlined a
promising potential for the use of this technique in
treating EDs. For example, Zaccagnino et al. described
the effect of EMDR in determining recovery from unre-
mitting AN in a 17‐years old inpatient (Zaccagnino,
Cussino, et al., 2017), and the case report by Ergüney‐
Okumuş (2021) provided preliminary evidence for the
possible effectiveness of CBT‐E plus EMDR in the treat-
ment of EDs (Ergüney‐Okumuş, 2021). Indeed, it
described the case of a patient with bulimia nervosa who
reported important improvements in terms of ED symp-
toms as well as of body satisfaction and social

relationships after CBT‐E plus EMDR. Furthermore,
Zaccagnino et al. compared the effects of EMDR and of
CBT in patients with AN and showed that both treat-
ments determined an increase of Body Mass Index (BMI),
but EMDR was more effective in determining an
improvement of attachment security (Zaccagnino, Civ-
ilotti, et al., 2017). Finally, Bloomgarden et al. (2008)
compared 43 women with EDs receiving standard resi-
dential treatment to 43 women receiving residential
treatment plus EMDR and showed that those who were
also offered EMDR reported less distress about memories
related to negative body image and lower body dissatis-
faction after treatment (Bloomgarden & Calogero, 2008).

Considering that EMDR addresses post‐traumatic
symptoms that are not targeted by CBT‐E, including
dissociation, it could be hypothesised that the add‐on of
EMDR to CBT‐E might improve the prognosis of patients
with AN reporting a history of moderate/severe CM. To
the best of our knowledge, no available study has evalu-
ated this hypothesis. Therefore, the main objective of this
study was to compare the longitudinal trend of general
and ED specific psychopathology, weight recovery and
dissociation in patients with AN without a history of
moderate/severe CM treated with CBT‐E and that of
patients reporting moderate/severe CM treated exclu-
sively with CBT‐E or with CBT‐E plus EMDR, in order to
verify whether the add‐on of EMDR reduced or elimi-
nated the well‐known disparity in treatment response to
CBT‐E between patients with and without CM. In more
detail, it was hypothesised that patients with a history of
CM would respond less effectively to standard CBT‐E
treatment compared to those without, and that after the
addition of EMDR, they would show greater improve-
ments both in ED‐related targets (body weight and ED‐
specific psychopathology) and in dimensions more
closely related to trauma (general psychopathology and
dissociative symptoms) as compared to patients with CM
treated exclusively with CBT‐E. The secondary objective
was to investigate the possible role of the reduction of
dissociative symptoms in the improvement of ED‐specific
psychopathology following treatment in patients with
moderate/severe CM.

2 | METHOD

This quasi‐experimental, multicenter trial was conducted
at the Psychiatry Unit of the University of Florence and at
the ASST Santi Paolo e Carlo (Milan) on a sample of
patients with AN and a history of moderate/severe CM.
These patients were treated with CBT‐E only (Early
Trauma CBT Group) or with a combination of CBT‐E and
EMDR (Early Trauma CBT þ EMDR Group). To
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compare the longitudinal outcomes of patients with a
history of trauma, a control group of patients with AN
who did not report moderate/severe CM treated with
CBT‐E only was also enrolled (No Early Trauma CBT
Group).

Enrolment took place between June 2020 and July
2021. All patients enroled provided written informed
consent to participate in the study. The ethics committee
of the institutions approved the study protocol.

2.1 | Participants

To participate in the study, individuals were required to
meet the following inclusion criteria: (1) current diag-
nosis of AN according to Diagnostic and Statistical
Manual of Mental Disorders fifth edition (DSM‐5) criteria
(American Psychiatric Association, 2013), (2) female sex,
and (3) age between 18 and 65 years old. Patients were
excluded from the study in presence of (1) any severe
medical or psychiatric comorbidity (e.g., psychosis, severe
depression, manic episode) that precluded outpatient
treatment, (2) illiteracy, (3) intellectual disability, and (4)
inability to provide written informed consent. Participa-
tion in the study was offered to 156 patients who met the
inclusion criteria. Nine of these patients were excluded
due to severe comorbidities, and five declined to partici-
pate. Of the entire sample, eight patients were recruited
from the Milan center (of which four in the Early Trauma
CBT Group and four in the Early Trauma EMDR þ CBT
group), while the remaining patients were recruited from
the Florence center.

For a repeated measures analysis of variance
(ANOVA) with three longitudinal measurements and
three groups, a total sample size of 36 individuals (12 per
group) is sufficient to detect a statistically significant
within‐between interaction (Time*Group) effect with a
power of 0.80 (α = 0.05). The power analysis was per-
formed using G*Power v3.1.9.7 (Faul et al., 2007). In the
absence of preliminary studies on the subject, a detect-
able minimum effect size of f = 0.25 was initially chosen
for the sample size calculation, corresponding to an η2 of
0.06. This value indicates an effect that accounts for 6% of
the total variance, generally considered medium in the
context of power analysis and a good compromise be-
tween the usefulness of results and practicability. These
parameters were further corroborated by simulations
carried out through WebPower (Zhang, 2018), which
confirmed that, in a repeated measures ANOVA with two
groups, a minimum sample of 14 individuals per group is
sufficient to detect a significant interaction in a scenario
like the expected one (decrease of two points of the EDE‐
Q Total Score vs. one point only, at the last timepoint out

of three, with a baseline value of four and no change at
the first follow‐up), based on previous research in the
field (Cassioli, Rossi, D’Anna, et al., 2022).

Based on these a priori power calculations, the sample
enroled in this study was considered adequate.

2.2 | Study design and treatment

The study flowchart is reported in Figure 1. All partici-
pants were evaluated at baseline (T0). Then, all patients
received a CBT‐based multidisciplinary treatment pro-
gramme, which included regular dietary evaluations and
support, periodic psychiatric visits to monitor patients'
progress and address any emergent concerns, and indi-
vidual CBT‐E psychotherapy sessions (once or twice a
week, depending on treatment phase). Throughout the
treatment period, participants were monitored in an
outpatient setting. As per exclusion criteria, if any med-
ical conditions requiring hospitalisation in an internal
medicine ward were present, participants were with-
drawn from the study.

As for the CBT‐E protocol, all patients were initially
prescribed an extended psychotherapy course of 40 ses-
sions, given their underweight condition. As recom-
mended, two sessions were held per week during the
initial treatment period until adequate treatment moti-
vation and initial progress was achieved. After this
treatment course, a follow‐up evaluation (T1) was con-
ducted. Subsequently, a subgroup of 18 individuals
reporting moderate/severe CM received additional treat-
ment with EMDR (Early Trauma CBT þ EMDR group),
while the remaining patients with a history of CM were
placed on a waiting list and continued to receive CBT‐E
(Early Trauma CBT group). The continuation of CBT‐E
treatment beyond the initial 40 sessions is also recom-
mended in the official protocol in case of poor response
(Fairburn, 2008). Indeed, although CBT‐E is typically a
time‐limited treatment guided by the principle of
“parsimony”, the protocol explicitly states that there are
circumstances of difficulty (e.g., lack or fluctuation of
motivation, persistence of ED features that significantly
impair functioning and are unlikely to resolve sponta-
neously towards the end of stage three) where it is more
appropriate to extend the duration of treatment, albeit
not indefinitely, rather than discontinuing it.

The second follow‐up (T2) was performed after 20–25
sessions of EMDR or CBT‐E (depending on treatment
group). The choice to adopt 20–25 sessions of EMDR
instead of the standard 8–10 sessions protocol (which was
originally developed for adult post‐traumatic stress dis-
order) was motivated by the fact that patients with CM
often report multiple traumatic experiences (Finkelhor
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et al., 2007), and the recommendations of international
guidelines acknowledge the necessity to extend the
standard protocol when multiple traumas are reported
(National Institute for Health and Care Excellence, 2018).
Furthermore, several authors stated that a greater num-
ber of sessions is needed to target the long‐lasting effects
of a traumatic event that took place during infancy
(Edmond et al., 1999; Van Der Kolk et al., 2007). Aligning
with this position, the protocol proposed by Zaccagnino,
Civilotti, et al. (2017) for patients with AN involved 32–48
EMDR sessions. The decision to allow for a certain
variability in the number of therapy sessions (20–25) is
motivated by the fact that the respective manuals of both
CBT‐E and EMDR acknowledge a certain variation in the
number of sessions needed to complete the treatment
(Fairburn, 2008; Shapiro, 2018). To mitigate the potential
confounding effect arising from the slight variation in the

final number of sessions, this parameter was considered
during the statistical analysis. Presence of moderate/se-
vere CM was defined following the definitions provided
by the World Health Organisation (World Health Orga-
nization, 2022), and was supported by validated psycho-
metric tools as described in paragraph 2.3. As for patients
without a history of moderate/severe CM (No Early
Trauma CBT group), after the initial treatment with CBT‐
E, they were monitored through regular outpatient visits
and underwent the T2 follow‐up evaluation 20–25 weeks
after T1, like the other groups. For all groups, regular
dietary assessments were also carried out during the
second treatment period. The study design included the
No Early Trauma CBT group, who received the same
CBT‐E therapy as patients with CM during the first
follow‐up period, for three reasons: first, it allowed to
confirm one of the study's assumptions, that response to

F I G U R E 1 Study flow chart.
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standard treatments is poor in individuals reporting
moderate/severe CM as compared to those not reporting
it. Secondly, it confirmed the proper implementation of
CBT‐E and the treatment protocol in general; without it,
the expected limited treatment response in patients with
CM could be attributed to low‐quality therapy or other
uninvestigated covariates. Finally, during the second
follow‐up, it allowed for a comparison between the
treatment outcomes of patients with a history of CM after
an extended period of treatment with either EMDR or
CBT‐E and those without CM, treated with the standard
40‐session CBT‐E protocol. This helped determine if
adding EMDR to the standard treatment is a better choice
for eliminating outcome differences between individuals
with and without a history of trauma, compared to
continuing with the CBT‐E protocol as recommended by
Fairburn in cases of difficulties (Fairburn, 2008).

Assignment to the CBT þ EMDR treatment arm was
performed consecutively and until saturation of the
availability of therapists. Whenever an EMDR therapy
was completed and the therapist had availability to start
another, the patient was selected from those who re-
ported moderate/severe CM and were near the end of the
first phase of CBT‐E treatment. Given that the assign-
ment to treatment groups in this study was performed
based on order of arrival, it falls under the category of a
quasi‐experimental design. Quasi‐experimental studies
differ from randomized controlled trials (RCTs) in that
the study groups are not assigned randomly. This design
is frequently utilised in practical settings where ran-
domisation is either impossible or unethical and still
provides valuable insights into the effects of an inter-
vention (Campbell & Riecken, 1968).

CBT‐E was carried out in line with the CBT‐E manual
by Christopher Fairburn (2008). As indicated in the CBT‐
E protocol, during Phase two the possibility of using
additional treatment modules for related psychopathol-
ogy (e.g., clinical perfectionism, mood intolerance, low
core self‐esteem) was assessed on an individualized basis.
Individualized EMDR was tailored to address the client's
specific traumatic experiences and conducted in accor-
dance with EMDR protocols and principles (Sha-
piro, 2018). Particular attention was given to the use of
techniques aimed at promoting patient stabilization (e.g.,
safe place and resource development and installation)
during Phase two. Every week, multidisciplinary team
meetings and supervisions were held to monitor the
correct implementation of the described treatments. All
therapists involved in the care of patients were experts in
the treatment of EDs and were required to participate in
regular supervisions for the treatments they delivered.
More in detail, all CBT‐E therapists were licensed CBT
psychotherapists specifically trained in EDs and the

application of CBT‐E, while EMDR therapists were all
certified at Level 2 or Practitioner by the European So-
ciety of EMDR. Additionally, the CBT supervisors had
completed certified courses on CBT‐E, whereas the
EMDR supervisors were experienced practitioners or
supervisors accredited by the European Society of EMDR.
Furthermore, it should be noted that the EMDR thera-
pists were not the same individuals who conducted the
first phase of treatment with CBT‐E.

2.3 | Assessment

At baseline, all patients underwent a comprehensive
clinical evaluation performed by an experienced psychi-
atrist. During the evaluation, demographic and historical
data were collected, including age, education level, onset
and duration of illness, medical history, and history of
CM. Basic anthropometric measurements were also
collected, and BMI was calculated using the following
formula: BMI = weight (kg)/height (m)2. All participants
were administered the validated Italian versions of the
following psychometric scales.

‐ Eating Disorder Examination Questionnaire (EDE‐Q)
(Calugi et al., 2016): a self‐reported questionnaire used
to assess ED‐specific psychopathology, over the
following domains: restraint, eating concern, weight
concern, and shape concern. The total score is calcu-
lated by summing the scores on each of the four sub-
scales, with higher scores indicating more severe ED
symptoms. The Cronbach's alpha of this score was good
in the recruited sample (α = 0.86).

‐ Symptom Checklist‐90‐Revised (SCL‐90‐R) (Preti
et al., 2011): a 90‐item self‐reported questionnaire used
to assess a wide range of psychopathological domains.
The Global Severity Index (GSI) is a summary score
calculated by taking the mean of all 90 symptoms rated
on a 5‐point scale, and it has been shown to be a reli-
able and valid overall measure of psychological distress.
The Cronbach's alpha calculated on the present sample
was excellent (α = 0.97).

‐ Dissociative Experiences Scale‐II (DES‐II) (Garofalo
et al., 2015): a widely used self‐reported questionnaire
to assess dissociative symptoms (including experiences
of depersonalisation, derealisation, amnesia), that
consists of 28 items each rated on a 0 to 100 scale. The
total score obtained from the DES‐II questionnaire is
calculated by averaging the scores of all 28 items. A
higher score indicates a higher frequency and severity
of dissociative symptoms. This measure demonstrated
excellent internal consistency in this study, with a
Cronbach's alpha of 0.94.
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‐ Childhood Trauma Questionnaire (CTQ) (Sacchi
et al., 2018): a self‐reported questionnaire that consists
of 28 items, each rated on a 5‐point scale, to assess
exposure to adverse events during childhood and early
adolescence. The questionnaire investigates five types
of early adverse experiences: emotional abuse, physical
abuse, sexual abuse, emotional neglect, and physical
neglect. The total score obtained from the CTQ is
calculated by summing the scores of all subscales. A
higher score indicates a higher frequency and severity
of childhood trauma. The CTQ has validated cutoffs for
each subscale that enable the classification of CM
exposure into severity categories. The following values,
pertaining to the moderate/severe category of CM,
were utilised to support the anamnestic assessment of
CM exposure and the inclusion of patients in the
respective groups: ≥13 for Emotional Abuse, ≥10 for
Physical Abuse, ≥8 for Sexual Abuse, ≥15 for
Emotional Neglect, and ≥10 for Physical Neglect
(Bernstein & Fink, 1998). The internal consistency was
excellent in the recruited sample, as indicated by a
Cronbach's alpha of 0.95.

The follow‐up assessments (T1, T2) included a
comprehensive clinical evaluation, the measurement of
BMI and the administration of EDE‐Q, SCL‐90‐R, and
DES.

2.4 | Statistics

Continuous variables were reported using means and
standard deviations, whereas categorical variables were
reported using frequencies and percentages. Age‐adjusted
Analysis of Covariance (ANCOVA) for continuous vari-
ables and logistic regression for categorical variables were
used to compare treatment groups at all timepoints. Age‐
adjusted ANCOVA models were also used to perform
comparisons between patients with CM who dropped out
of treatment and those who completed it. Post hoc ana-
lyses were conducted using Tukey's method. Longitudi-
nal analyses were performed using linear mixed models
with random intercepts. All models included Time and
Group fixed effects to examine changes in the study
variables over time while accounting for potential dif-
ferences between treatment groups. Time*Group inter-
action effects were also entered in the models, to
determine if the time‐course differed between treatment
groups (moderation analysis). Statistically significant
interaction effects were further analysed using simple
slopes analysis. In the context of moderation analyses, the
simple slopes analysis allows for probing of interactions
in such a way as to verify the effect of a dependent

variable (in this case Time) for each level of the moder-
ator (in this case Group). For each treatment group,
variations at each follow‐up compared to the baseline
were therefore tested, to verify whether the improvement
compared to T0 was significantly different from zero.

Longitudinal models were adjusted for the total
number of psychotherapy sessions received at each
follow‐up. All analyses were performed on patients who
had completed the proposed treatment course. To assess
whether the exclusion of non‐completers had a signifi-
cant impact on the results, sensitivity analyses were
performed by repeating longitudinal analyses on the
whole sample using all available data (missing data were
handled using mixed models).

Finally, a longitudinal mediation analysis was con-
ducted on the subsample of patients with a history of
moderate/severe CM to examine the a priori hypothesis
that the reduction in ED‐specific psychopathology was
mediated by the longitudinal improvement in dissociative
symptoms. Considering that changes in dissociative
symptomatology were anticipated only during the second
treatment period, the analysis was performed on the T2‐
T0 change scores, following the two‐condition within‐
participant statistical mediation framework as outlined
by Montoya & Hayes (2017). The statistical significance of
the mediation was determined by computing the 95%
confidence interval of the indirect effect using bias‐
corrected bootstrapping with 10,000 resamples. The ef-
fect was considered significant if the confidence interval
did not include zero. This model was computed on the
entire subsample of patients with CM, assuming a com-
mon mediation mechanism for all traumatised patients,
irrespective of the treatment received. To further support
this assumption, an additional sensitivity analysis was
performed to assess any significant improvement in the
model when computing the regression coefficients sepa-
rately for the two treatment groups, using the Chi‐
squared comparison test with the Satorra‐Bentler scaled
Chi‐square.

Statistical analyses were performed using R statistical
software version 4.3.0 (R Core Team, 2023) and the
following libraries: ggplot2 (Wickham, 2016), lavaan
(Rosseel, 2012), nlme (Pinheiro et al., 2020), reghelper
(reghelper, 2020).

3 | RESULTS

A total of 142 patients with AN were enroled, of which 75
reported a history of early trauma and obtained scores in
at least one CTQ subscale that were indicative of mod-
erate/severe CM exposure. All patients were initially
treated with a multidisciplinary CBT‐based approach for
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an average of 10.6 months. During this period, 25 patients
either dropped out of treatment or were lost to follow‐up,
while the rest were re‐evaluated (T1 follow‐up)
(Figure 1). After this initial therapy, a subsample of 18
patients with a history of CM received an additional
EMDR treatment (Early Trauma CBT þ EMDR Group),
while the remaining 43 patients reporting CM continued
to receive the same CBT‐based treatment (Early Trauma
CBT Group). The T2 follow‐up evaluation was conducted
after an average of 15.4 months from baseline. Three
patients in the Early Trauma CBT group and one in the
EMDR group dropped out of treatment (χ2 = 0.04,
p = 0.838). Among patients with CM, no significant dif-
ference was found between treatment completers and
non‐completers regarding baseline characteristics (see
Supplementary Table 1). Throughout the entire treatment
period, no adverse events or unexpected reactions to the
treatment occurred in either group.

Table 1 reports the sample characteristics and psy-
chometric data for patients who completed the last follow‐
up evaluation, divided by treatment group. The baseline
characteristics of patients who received EMDR adjunctive
therapy did not differ from those in the Early Trauma CBT
group (all p > 0.05, Table 1). Patients without a history of
moderate/severe CM showed less severe baseline charac-
teristics, including shorter illness duration, lower levels of
general and ED‐specific psychopathology, and less disso-
ciative symptomatology (Table 1).

The results of the longitudinal linear mixed model
analyses for BMI and psychometric variables are reported
in Table 2. Figure 2 presents the longitudinal trends and
results of the simple effects analysis, which highlights
statistically significant variations at each follow‐up
compared to the baseline values. At the first follow‐up
evaluation after the initial CBT‐only treatment period
(T1), there was no significant improvement in patients
reporting early trauma, in terms of BMI, ED‐specific and
general psychopathology, and dissociative symptom-
atology (Figure 2), as indicated by non‐significant Time
and Time*Group effects (bCBT_T‐T1 and bEMDR*T1, Ta-
ble 2). However, at the last follow‐up evaluation (T2)
patients reporting early trauma showed improvements in
terms of recovery of BMI (Figure 2a) and decrease in ED‐
specific symptoms (Figure 2b). As demonstrated by sta-
tistically significant interaction effects (bEMDR*T2, Ta-
ble 2), patients with moderate/severe CM who received
EMDR showed greater BMI recovery and lower EDE‐Q
total scores compared to those who continued CBT
therapy alone. Moreover, patients in the Early Trauma
CBT þ EMDR group reported a significant reduction in
levels of general psychopathology and dissociative
symptoms at T2 (Figures 2c and 2d respectively), which
was not present in either CBT groups (Table 2).

Regarding the patients with AN without moderate/
severe CM, weight restoration and a decrease in ED‐
specific psychopathology were observed at T1 and
maintained at the T2 follow‐up (Figures 2a and 2b,
respectively). The SCL‐90‐R GSI and DES scores, which
were already significantly lower at baseline compared to
the other groups (as also indicated by the significant
bCBT_NT‐T0 effects, Table 2), did not show a significant
reduction at T2 (Figure 2).

The post‐hoc comparisons conducted among the
various treatment groups at the final follow‐up (T2)
demonstrated that there were no differences in outcome
variables between the group of patients with CM who
received CBT þ EMDR and the group of patients without
a history of early trauma (Table 1). Conversely, the pa-
tients with CM treated only with CBT exhibited lower
improvements in terms of body weight and ED psycho-
pathology as compared to the EMDR group (Table 1), and
persistent higher levels of general psychopathology and
dissociative symptoms than patients without CM
(Table 1).

The inclusion of treatment non‐completers did not
significantly change the results, as evidenced by sensi-
tivity analyses that showed similar results to those re-
ported above when including all available data from the
entire sample.

Finally, the mediation analysis, performed solely on
the subsample of patients with moderate/severe CM,
provided evidence for a significant longitudinal indirect
effect (Figure 3). Specifically, the analysis revealed that
the longitudinal improvement in ED‐specific psychopa-
thology was mediated by the reduction in dissociative
symptoms (Figure 3). The results of the sensitivity anal-
ysis indicated that conducting separate regression ana-
lyses for both treatment groups did not lead to a
statistically significant improvement in the model per-
formance, as supported by the non‐significant Chi‐
squared difference test (Δχ2 = 0.01, p = 0.903). This
finding suggests that there was no indication that the
mechanisms underlying the mediation were different
between the two groups, supporting the idea that lower
improvements in dissociation symptoms (as observed in
the CBT‐only treatment group) were correlated with
lower improvements in ED‐specific psychopathology, and
vice‐versa (as observed in the CBT þ EMDR addon
group).

4 | DISCUSSION

This is the first study that evaluated the effect of the add‐
on of EMDR intervention to CBT‐E in patients with AN
reporting a history of moderate/severe CM. Even though
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preliminary given the small sample size, these results
seem to support the a priori hypothesis that integrating
CBT‐E with EMDR in this subpopulation of patients with
AN would enhance the effectiveness of treatment.

Specifically, on average, patients with a history of mod-
erate/severe CM in the CBT þ EMDR group reported
better outcomes in terms of weight recovery and reduc-
tion of ED‐specific psychopathology after treatment, as

T A B L E 2 Longitudinal linear mixed model analysis results.

Intercept

Group effect Time effect Time*Group interaction effect

T0
bEMDR‐T0

T0
bCBT_NT‐T0

T1
bCBT_T‐T1

T2
bCBT_T‐T2

T1
bEMDR*T1

T2
bEMDR*T2

T1
bCBT_NT*T1

T2
bCBT_NT*T2

BMI (kg/m2) 16.88*** 0.29 −0.14 0.12 0.94** −0.08 1.40* 1.31** 0.76

EDE‐Q total
score

4.26*** 0.12 −0.99** −0.35 −1.15*** 0.18 −1.34* −0.60 −0.06

SCL‐90‐R GSI 1.95*** 0.24 −0.58*** 0.01 −0.20 0.07 −0.65** −0.29 −0.03

DES total score 36.03*** 3.96 −20.04*** −2.37 −6.89 2.20 −11.60* 2.95 5.74

Note: Intercepts and unstandardised coefficients for the fixed effects of Group (compared to Early Trauma CBT group), Time (compared to T0), and
Group*Time interactions are reported.
Abbreviations: BMI: Body Mass Index, CBT: Cognitive Behavioural Therapy, CBT_NT: No Early Trauma CBT group, CBT_T: Early Trauma CBT group, DES:
Dissociative Experiences Scale, EDE‐Q: Eating Disorder Examination Questionnaire, EMDR: Eye Movement Desensitisation and Reprocessing, SCL‐90‐R:
Symptom Checklist‐90‐Revised.

F I G U R E 2 Longitudinal trends of BMI (panel A), eating disorder psychopathology (panel B), general psychopathology (panel C) and
dissociative symptoms (panel D), with results of the simple effects analysis. Significant differences from baseline are indicated as follows:
*p < 0.05, **p < 0.01, ***p < 0.001. BMI, Body MassIndex; CBT, Cognitive Behaviour Therapy; DES, Dissociative Experiences Scale; EDE‐Q,
Eating Disorder Examination Questionnaire; EMDR, Eye Movement Desensitisation and Reprocessing; SCL‐90‐R GSI, Symptom Checklist‐
90‐RevisedGlobal Severity Index.
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compared to those treated with CBT‐E only. Additionally,
only those in the CBT þ EMDR group showed a signifi-
cant reduction in the levels of general psychopathology
and dissociative experiences at follow‐up, and end‐of‐
therapy comparisons demonstrated that the add‐on of
EMDR, but not the continuation of additional CBT ses-
sions, eliminated the differences in outcomes compared
to patients without a trauma history treated with 40
sessions of CBT‐E. The longitudinal mediation model
showed that the reduction of dissociative symptoms
mediated the amelioration of ED‐specific psychopathol-
ogy in patients reporting moderate/severe CM.

Consistent with the hypothesis of the existence of a
maltreated eco‐phenotype of EDs, characterised by
greater clinical severity and different response profile to
treatments (Day et al., 2023; Molendijk et al., 2017;
Monteleone et al., 2021), patients with a history of
moderate/severe CM showed greater severity in every
assessed area at baseline, and did not show symptom
improvements after 40 sessions of CBT‐E, unlike patients
without a history of CM. Previous studies highlighted
that the area most at risk of non‐response after treatment
was general psychopathology rather than specific ED
symptoms (Castellini et al., 2018; Lelli et al., 2019). The
absence of substantial improvements in terms of ED
psychopathology observed in this study at the first follow‐
up is consistent with what Cassioli et al. reported
regarding the diminishing response to CBT‐E as the
severity of the experienced CM increased (Cassioli, Rossi,
D’Anna, et al., 2022). Indeed, the criterion for assignment
to the moderate/severe trauma group was much more
stringent in this study compared to that used in other
available studies (Calugi et al., 2018; Castellini
et al., 2018; Lelli et al., 2019), taking into consideration a

severity threshold and the subjective experience of the
traumatic events and not just the presence/absence of
early trauma. The improvements in terms of ED‐specific
symptoms and BMI at T2, after the addition of further
sessions of CBT‐E, is in line with what was stated by
Fairburn about the importance of giving the person more
time to work on the ambivalence regarding motivation
for change and to implement the therapeutic path in the
presence of difficulties (Fairburn, 2008). However, it
should be noted that even with the addition of more
sessions, CBT‐E alone was not effective in ameliorating
general and dissociative psychopathology in patients
reporting moderate/severe CM, whereas the combination
of CBT‐E þ EMDR determined an improvement in these
areas as well. This is crucial considering that psychiatric
comorbidity represents a significant risk factor in deter-
mining a relapse of the ED (Sala et al., 2023). Addition-
ally, the CBT‐E þ EMDR group underwent better
improvements in terms of ED‐specific psychopathology
and weight recovery, confirming previous studies evalu-
ating the efficacy of EMDR on ED symptoms (Bloom-
garden & Calogero, 2008; Ergüney‐Okumuş, 2021;
Zaccagnino et al., 2017a, 2017b). Furthermore, between
groups comparisons at the end of therapy showed that
only the traumatised group treated with the add‐on of
EMDR exhibited similar levels of psychopathology and
weight recovery, as compared to individuals without a
trauma history treated with the standard 40‐session CBT‐
E protocol. Thus, it is possible to speculate that the add‐
on of EMDR eliminated the trauma‐specific gap in the
longitudinal course of psychopathology and weight
recovery.

Overall, these results highlighted the importance of
integrating interventions that specifically target ED

F I G U R E 3 Longitudinal mediation model, with the decrease in dissociative symptomatology over time mediating the improvement of
Eating Disorder (ED)‐specific psychopathology at follow‐up. Unstandardised effects are reported, along with their respective p‐values
indicated as follows: *p < 0.05, ***p < 0.001. BMI, Body Mass Index; CBT, Cognitive Behaviour Therapy; DES, Dissociative Experiences
Scale; EDE‐Q, Eating Disorder Examination Questionnaire; EMDR, Eye Movement Desensitisation and Reprocessing; SCL‐90‐R GSI,
Symptom Checklist‐90‐Revised Global Severity Index.
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psychopathology with trauma‐focused therapies in pa-
tients with a history of moderate/severe CM. This
approach represents a change in perspective compared to
the recommendations of the commonly adopted
cognitive‐behavioural approach. According to this
perspective, even when progress is slow or difficult, it is
advisable to persevere with CBT‐E while trying to un-
derstand and address the basis for the lack of progress
rather than changing the treatment approach (Fair-
burn, 2008). Moreover, the CBT‐E model predominantly
focuses on behaviours and cognitions relating to EDs,
lacking a developmental perspective on these conditions,
and only tangentially considering the potential influence
of early trauma (Fairburn, 2008). On the other side, these
results are in line with what is reported by recent studies
highlighting the importance of expanding the classic
paradigm when dealing with patients who report a his-
tory of trauma (Mitchell et al., 2021). In particular,
Mitchell et al. emphasised that the cognitive‐behavioural
formulation of EDs should be expanded when post‐
traumatic symptomatology is present, as there is a bi‐
directional relationship between ED‐specific and post‐
traumatic symptoms (Mitchell et al., 2021). For
example, trauma‐related self‐beliefs of criticism, low self‐
esteem, or self‐punishment might enhance concerns
about controlling body shapes and weight (Mitchell
et al., 2021). Furthermore, dietary restriction may repre-
sent a way to regain a sense of control on one's body after
trauma exposure (Trim et al., 2017), and binge‐eating
may be reinforced as a coping mechanism for dysregu-
lated trauma‐related emotions (Feinson & Hornik‐
Lurie, 2016). Therefore, it can be hypothesised that the
effectiveness of EMDR in improving both ED‐specific
symptoms, including weight recovery, and general psy-
chopathology, is due to its efficacy towards trauma‐
related symptoms through reprocessing traumatic mem-
ories at cognitive, emotional, and bodily levels, conse-
quently reducing their negative impact on the patient's
self‐representations and behaviours. In particular, the
results of this study underlined that the reduction of
dissociative symptoms induced by EMDR may represent
a fundamental mechanism underlying its effectiveness in
patients with AN and a traumatic history. In fact, the
mediation analysis suggested that, in patients with a
history of moderate/severe CM, part of the longitudinal
reduction of ED‐specific psychopathology occurred
through the amelioration of dissociative symptoms
following treatment. The effectiveness of EMDR on
dissociation is well‐documented by the existing literature
(Atchley & Bedford, 2021; Carletto et al., 2018;
Knipe, 2018; Van Minnen et al., 2016), and the role of this
dimension in maintaining ED psychopathology in the
presence of a history of childhood trauma is increasingly

supported (Longo et al., 2020, 2021, 2023; Rabito‐Alcón
et al., 2021).

Although these findings are promising, it is crucial to
emphasise that the application of EMDR therapy in pa-
tients with a history of severe traumatic experiences
during childhood, accompanied by substantial impair-
ments in functioning and dissociation, should be
approached with caution. Specifically, it is imperative to
consider the necessity of conducting an adequate stabi-
lisation phase (Phase two) before starting trauma pro-
cessing. Indeed, in the present study patient stabilisation
was ensured not only through the implementation of
techniques recommended by the EMDR protocol (e.g.,
safe place, resource development and installation), but
also through the provision of treatment within a multi-
disciplinary care context, and the application of a
sequential protocol where trauma‐focused work occurred
after several weeks of CBT‐E treatment.

The strengths of this study include the enrolment of
patients from a specialised public service for EDs which
potentially included those with more severe psychopa-
thology and less motivation for treatment compared to
other contexts, and robust methodology featuring double
trauma history evaluation and sensitivity analyses. Lon-
gitudinal models were adjusted to the treatment period of
each patient, mitigating the slight variability in the
number of therapy sessions. Additionally, the study
considered multiple outcomes, including BMI and
trauma‐related symptoms like dissociative experiences.
Despite these strengths, several limitations should be
noted, such as the limited sample size and follow‐up
duration, the absence of preliminary protocol registra-
tion, and potential selection bias due to the non‐
randomized assignment of patients to the different in-
terventions. Nonetheless, it is important to note that
baseline comparisons between treatment groups did not
reveal any statistically significant difference, which
reduced the probability of this potential bias. Moreover,
quasi‐experimental studies also have significant advan-
tages, given the possibility to investigate real‐world
therapies in a more naturalistic setting. Future studies
should expand the sample size and follow‐up duration
and verify the present findings through registered ran-
domized controlled trials (RCTs). Moreover, implement-
ing intermediate assessments after initial EMDR therapy
sessions could potentially enhance future protocols.
Finally, it should be noted that while the multicenter
nature of this study could have introduced greater het-
erogeneity, it also contributed to the generalisability of
the findings.

In conclusion, this study demonstrated the potential
benefit of adding EMDR to the existing CBT‐E treatment
for patients with AN who have a history of moderate/
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severe CM, suggesting that a combination of trauma‐
focused interventions and CBT‐E could be a more effec-
tive treatment for this specific group of patients. While
recent studies mainly focused on investigating separate
intervention strategies for EDs (Grenon et al., 2019; Vogel
et al., 2021), this study proposes a different approach that
involves integrating multiple models, tailored to the
specific patient's needs. This is because different in-
terventions may target distinct but equally important
psychopathological dimensions. By combining different
approaches, the resulting treatment plan may be more
comprehensive and effective for individuals with complex
mental health needs.
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