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Abstract

Eating disorders (ED) are severe, multifactorial mental illnesses with a high relapse rate and
represent a major public health concern, particularly among adolescent and young adult women.
They significantly impair quality of life across multiple domains; among disease-specific tools,
the EDQOL stands out for its psychometric strength, though it has not yet been validated for
Spanish populations. Treatment for EDs is complex and multidisciplinary, requiring more
targeted and integrative interventions that provide continuous support throughout the course of
treatment. There is a critical need to develop effective interventions aimed at improving care for
these patients (Quiles et al., 2025). ECHOMANTRA consists of a digital intervention for carers
(ECHO; Experienced Carers Helping Others; Treasure et al., 2007; 2015) and a digital, brief,
guided adaptation of the Maudsley Anorexia Nervosa Treatment for Adults (MANTRA; Schmidt
et al., 2014) for patients. This doctoral thesis, presented as a compendium of articles, is based
on a randomized controlled trial designed to evaluate the effectiveness of the novel
ECHOMANTRA intervention for adolescent patients with EDs and their caregivers, as well as
complementary articles to support outcome interpretation.

The following articles present the main intervention study, including the trial protocol, feasibility
testing, caregiver outcomes, and final results of the trial:

Article 1

This study aimed to describe the study protocol of a randomized controlled trial for evaluating
the effectiveness of an adaptation of a novel intervention for patients and carers
(ECHOMANTRA) to be implemented as an add-on to treatment as-usual (TAU).

Design: A multi-center pilot randomized controlled trial (RCT) with a repeated-measures design
across four time points.

Participants: 140 female adolescent patients diagnosed with an ED (DSM-5 criteria) and their
carers will be invited to participate.

Intervention: Participants are randomly assigned to receive either ECHOMANTRA plus TAU or
TAU alone.

Outocomes: Primary outcomes will be patient psychological well-being and ED symptoms, and
secondary outcomes will include body mass index, obsessive-compulsive symptoms,
perfectionism, motivation to change and psychosocial adjustment. For carers, outcome
variables will include psychological well-being, expressed emotion, accommodation and
enabling behaviors, burden, and care skills.

Discussion: The results from this trial will establish the effectiveness of ECHOMANTRA and may
reveal whether and to what extent this novel intervention can optimize outcomes during and
following inpatient treatment. This study will also provide the adaptation of the ECHOMANTRA
in the Spanish context for inpatient/daycare/outpatient treatment.

Article 2

The aim of this study was to evaluate the effectiveness of the ECHOMANTRA program, applied
together with the usual treatment, in a 15-year-old adolescent girl with anorexia nervosa (AN)
and her mother.



Method: A single case design and pre-post measures were used, as well as follow-up at 3 and
6 months. The patient was assessed for: eating pathology (EDE-Q), emotional state (DASS-21),
psychosocial adjustment (EQ-5D-5L and CIA 3.0) and motivation to change. In the mother:
expressed emotion (FQ), symptom impact (EDSIS), accommodation to illness (EAISA),
emotional state (DASS-21) and her caregiver skills (CASK) were assessed. Both programs
consisted of 8 on-line sessions, which were conducted individually and on a weekly basis.
Results: The results showed a reduction in AN symptomatology, increased BMI, improved
emotional state, motivation to change and psychosocial adjustment; and in the mother, improved
emotional state and caregiving skills, and reduced accommodation to illness, expressed
emotion and the impact of symptoms. These changes were maintained at follow-up. Both patient
and family valued the program as satisfactory.

Discussion: Both the acceptability and efficiency of treatment for AN may be improved by using
ECHOMANATRA to prepare for transition from inpatient care, by giving support to both patients
and their carers.

Article 3

This study aimed to analyze the efficacy of adding the ECHO program to the TAU of relatives
through a novel format based on individual intervention and with an online format and to examine
the acceptability and feasibility of this new format.

Method: The study design was multi-center, randomized, controlled, with a longitudinal design
and comparing two parallel groups. A total of 108 family members participated.

Results: indicated that relatives from both groups, TAU and ECHO + TAU, showed improvements
in expressed emotion, accommodation, impact of the ED, emotional well-being, and caregiver
skills. However, effect sizes in the ECHO + TAU group were slightly larger than the TAU group.
In addition, the changes were greater in depression and caregiver skills when the ECHO
component was added. Most caregivers (81.48%) completed the ECHO and indicated a high
level of satisfaction with the program.

Discussion: These results suggest the efficacy and the feasibility of adding the ECHO
intervention program to the usual treatment in an individual online format.

Article 4

This study evaluated the efficacy acceptability, and feasibility of ECHOMANTRA as an add-on
to TAU for adolescent ED patients and their carers, using an individualized online format.
Method: A multicenter, randomized controlled trial compared two parallel groups (TAU +
ECHOMANTRA vs. TAU alone) with 108 patient-carer dyads.

Results: Patients in both groups showed improvements in BMI, ED symptoms, emotional state,
quality of life, confidence in change, obsessiveness, and perfectionism, with larger effects in the
ECHOMANTRA + TAU group. Carers in both groups improved in expressed emotion,
accommodation, perceived ED impact, and emotional well-being, with greater effects in the
ECHOMANTRA + TAU group. Only carers in this group improved in caregiver skills. Completion
rates were high (patients: 87.04%, carers: 81.84%), with strong satisfaction.

Discussion: ECHOMANTRA is an effective, feasible online intervention that enhances outcomes
for adolescent ED patients and carers when added to standard care.



Alongside the main intervention study, two foundational studies were conducted to support the
interpretation of trial outcomes: a psychometric validation of the Spanish version of the EDQOL
and an investigation of clinical determinants of quality of life (QoL) in adolescents with AN.

Article 5

The aim of this study was to examine the psychometric properties of the Spanish version of the
EDQOL among ED patients.

Method: 141 female ED patients, with a mean age of 18.06 years (SD = 6.31), completed the
EDQL in addition to the Eating Disorder Examination Questionnaire (EDEQ), the Depression,
Anxiety and Stress Scales (DASS-21), the Clinical Impairment Assessment (CIA 3.0) and the
Health Survey (SF-12). We calculated item/scale characteristics, internal consistency and
bivariate correlations with other measures of quality of life and adjustments. We assessed the
goodness-of-fit of the 4-factor model using confirmatory factors analysis and explored the
sensitivity of change following skill-based interventions.

Results: The fit of the 4-factor model was acceptable (Root Mean Square Error of Approximation:
0.07, Standard Root Mean Square Residual: 0.07). Cronbach’s alpha was excellent for the total
(.91) and acceptable for all subscales (0.78-0.91). The construct validity was found with
measures of psychological distress, depression, anxiety, quality of life and clinical impairment.
The psychological and physical/cognitive scales and the EDQOL global scale were responsive
to change.

Discussion: The Spanish EDQOL version is a useful instrument to assess quality of life in ED
patients and to evaluate outcomes of skills-based interventions.

Article 6

This study aimed to evaluate the relationship between the severity of ED-related
psychopathology and clinical impairment in adolescents with AN as well as their perception of
health-related quality of life.

Method: Eighty-six Spanish young women with AN completed a set of questionnaires assessing
ED pathology, clinical impairment, and quality of life. The set included the following instruments:
the Eating Disorder Examination Questionnaire, Clinical Impairment Assessment, Short Form-12
Item Health Survey, and the Eating Disorder-Specific Heath-Related Quality of Life instrument.
Descriptive and regression analyses were applied to identify associations between variables.
Results: Higher scores on clinical impairment domains were associated with greater impairment
of mental and physical health. Moreover, clinical impairment domains and concerns due to ED
were related to a lower quality of life.

Discussion: Adolescents with AN have a poor quality of life. Moreover, the findings suggest that
the clinical features of impairment may serve as severity indicators of quality of life.
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Resumen

Los Trastornos de la Conducta Alimentaria (TCA) son enfermedades mentales graves y
multifactoriales, con una alta tasa de recaida. Estos representan un importante problema de
salud publica, especialmente entre adolescentes y mujeres jovenes. Los TCA afectan
significativamente la calidad de vida en diversas esferas; entre las herramientas especificas
para evaluarla en TCA, el EDQOL destaca por sus propiedades psicométricas, aungue adn no
ha sido validado en poblacion hispanochablante. El tratamiento de los TCA es complejo y
multidisciplinario, y requiere de intervenciones mas especificas e integradoras que brinden
apoyo continuo a lo largo del proceso terapéutico. Por ello, existe una necesidad critica de
desarrollar intervenciones efectivas orientadas a mejorar la atencion de estos pacientes. El
ECHOMANTRA consiste en una intervencion online para cuidadores (ECHO; Experienced
Carers Helping Others; Treasure et al., 2007; 2015) y una adaptacion online, breve y guiada del
tratamiento Maudsley Anorexia Nervosa Treatment for Adults (MANTRA; Schmidt et al., 2014)
dirigida a los pacientes. Esta tesis doctoral, presentada como un compendio de articulos, se
basa en un ensayo controlado aleatorizado disefiado para evaluar la efectividad del Programa
ECHOMANTRA en pacientes adolescentes con TCA y sus cuidadores, asi como en articulos
complementarios para apoyar la interpretacion de resultados.

Los siguientes articulos presentan el estudio principal de intervencion, incluyendo el protocolo
del ensayo, un caso Unico, los resultados en cuidadores y los resultados finales del ensayo:

Articulo 1

Este estudio tuvo como objetivo describir el protocolo de estudio de un ensayo clinico
aleatorizado controlado para evaluar la eficacia de una adaptacion de una intervencion para
pacientes y cuidadores (ECHOMANTRA), que se implementara como complemento al
tratamiento habitual (TAU, por sus siglas en inglés).

Disefio: En un ensayo piloto multicéntrico aleatorizado, con un disefio de medidas repetidas en
cuatro momentos temporales.

Participantes: Se invitara a participar a 140 pacientes adolescentes mujeres con un diagnostico
de TCA (segun criterios del DSM-5), junto con sus cuidadores.

Intervencion: Los participantes seran asignados aleatoriamente para recibir la intervencion
ECHOMANTRA como complemento al TAU o solo el TAU.

Resultados: Los resultados primarios seran el bienestar psicologico de las pacientes y los
sintomas alimentarios; los resultados secundarios incluiran el indice de masa corporal, sintomas
obsesivo-compulsivos, perfeccionismo, motivacion para el cambio y ajuste psicosocial. Para los
cuidadores, las variables de resultado incluiran el bienestar psicolégico, la emocion expresada,
conductas de acomodacion, la carga del cuidado y las habilidades de atencion.

Discusion: Los resultados de este ensayo permitiran establecer la eficacia del Programa
ECHOMANTRA y podrian revelar si esta intervencion puede optimizar los resultados durante y
después del tratamiento hospitalario. Este estudio también proporcionara la adaptacion del
Programa ECHOMANTRA al contexto espafiol para su uso en tratamiento hospitalario o
ambulatorio.
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Articulo 2

El objetivo de este estudio fue evaluar la efectividad del programa ECHOMANTRA, aplicado
junto al tratamiento usual, en una adolescente de 15 afios con anorexia nerviosa (AN) y su
madre.

Método: Se utilizd un disefio de caso Unico y medidas pre-post, con seguimiento a los 3y 6
meses. En la paciente se evalud: sintomatologia alimentaria (EDE-Q), estado emocional (DASS-
21), ajuste psicosocial (EQ-5D-5L y el CIA 3.0) y motivacion al cambio; y en la madre: emocion
expresada (FQ), impacto de los sintomas (EDSIS), acomodacion a la enfermedad (EAISA),
estado emocional (DASS-21) y habilidades de cuidadora (CASK). Ambos programas constaban
de 8 sesiones online individuales y semanales.

Resultados: Los resultados mostraron una reduccion en la sintomatologia de AN, aumento del
IMC, mejora del estado emocional, motivacion al cambio y ajuste psicosocial; y en la madre,
mejor6 el estado emocional y las habilidades de cuidado, y disminuy6 la acomodacion a la
enfermedad, la emocion expresada y el impacto de los sintomas. Estos cambios se mantuvieron
en el seguimiento. Ambas valoraron el programa como satisfactorio.

Discusion: La aceptabilidad y la eficiencia del tratamiento de la AN puede mejorarse utilizando
el ECHOMANTRA para preparar la transicion de la atencion hospitalaria, apoyando a las
pacientes y familiares.

Articulo 3

Este estudio tuvo como obijetivo analizar la eficacia de afiadir el programa ECHO al TAU dirigido
a familiares, mediante un formato novedoso basado en una intervencion online individual, asi
como examinar la aceptabilidad y viabilidad de este nuevo formato.

Método: El disefio del estudio fue multicéntrico, aleatorizado, controlado, con un enfoque
longitudinal y con la comparaciéon de dos grupos paralelos. Participaron un total de 108
familiares.

Resultados: Los familiares de ambos grupos, TAU y ECHO + TAU, mostraron mejoras en la
emocion expresada, acomodacion, impacto del TCA, bienestar emocional y habilidades del
cuidador. Sin embargo, los tamafios del efecto en el grupo ECHO + TAU fueron ligeramente
mayores que en el grupo TAU. Ademas, los cambios fueron mas significativos en la depresion
y habilidades del cuidador cuando se afiadié el componente ECHO. La mayoria de los
cuidadores (81.48%) completaron el programa ECHO y manifestaron un alto nivel de
satisfaccion con el mismo.

Discusion: Estos resultados sugieren la eficacia y viabilidad de afiadir el programa de
intervencion ECHO al tratamiento habitual, en un formato individual y online.

Articulo 4

Este estudio evaludé la eficacia, aceptabilidad y viabilidad de ECHOMANTRA como
complemento al TAU para pacientes adolescentes con TCA y sus cuidadores, utilizando un
formato individualizado en linea.

Método: Se llevo a cabo un ensayo clinico aleatorizado y multicéntrico que compard dos grupos
paralelos (TAU + ECHOMANTRA vs. solo TAU) con 108 diadas de paciente-cuidador.
Resultados: Las pacientes de ambos grupos mostraron mejoras en el IMC, sintomas del TCA,
estado emocional, calidad de vida, confianza en el cambio, obsesividad y perfeccionismo, con
efectos mayores en el grupo ECHOMANTRA + TAU. Los cuidadores de ambos grupos también
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mejoraron en emocion expresada, acomodacion al sintoma, percepcion del impacto del TCA 'y
bienestar emocional, observandose efectos mayores en el grupo ECHOMANTRA + TAU. Solo
los cuidadores de este grupo mostraron mejoras en las habilidades del cuidador. Las tasas de
finalizacion fueron altas (pacientes: 87.04%, cuidadores: 81.84%) y se reportd una alta
satisfaccion.

Discusion: EIl ECHOMANTRA es una intervencion en linea eficaz y viable que mejora los
resultados en pacientes adolescentes con TCA y sus cuidadores cuando se afiade al
tratamiento estandar.

Junto con el estudio principal de intervencion, se llevaron a cabo dos estudios complementarios
para respaldar la interpretacion de los resultados del ensayo: una validacion psicométrica de la
version en espafiol del EDQOL y una investigacion de los determinantes clinicos de la calidad
de vida (QoL) en adolescentes con AN.

Articulo 5

El objetivo de este estudio fue examinar las propiedades psicométricas de la version en espafiol
del EDQOL en pacientes con TCA.

Método: Un total de 141 pacientes mujeres con TCA, con una edad media de 18.06 afios (DE
= 6.31), completaron el EDQOL junto con el Eating Disorder Examination Questionnaire (EDE-
Q), las Escalas de Depresion, Ansiedad y Estrés (DASS-21), la Clinical Impairment Assessment
(CIA 3.0) y la Encuesta de Salud (SF-12). Se calcularon las caracteristicas de los items/escalas,
la consistencia interna y las correlaciones bivariadas con otras medidas de calidad de vida y
ajuste. Se evaluo el ajuste del modelo de 4 factores mediante analisis factorial confirmatorio y
se explord la sensibilidad al cambio tras intervenciones basadas en habilidades.

Resultados: El ajuste del modelo de 4 factores fue aceptable (RMSEA: 0.07, SRMSR: 0.07). El
alfa de Cronbach fue excelente para la escala total (.91) y aceptable para todas las subescalas
(0.78-0.91). Se encontr6 validez de constructo en relacion con medidas de malestar
psicologico, depresion, ansiedad, calidad de vida y deterioro clinico. Las subescalas
psicologica y fisica/cognitiva, asi como la escala global del EDQOL, fueron sensibles al cambio.
Discusion: La version en espafiol del EDQOL es un instrumento Util para evaluar la calidad de
vida en pacientes con TCA y para valorar los resultados de intervenciones basadas en
habilidades.

Articulo 6

Este estudio tuvo como obijetivo evaluar la relacion entre la gravedad de la psicopatologia
asociada a los TCA vy el deterioro clinico en adolescentes con AN, asi como su percepcion de
la calidad de vida relacionada con la salud.

Método: Ochenta y seis mujeres jovenes espafiolas con AN completaron un conjunto de
cuestionarios que evaluaban la psicopatologia de TCA, el deterioro clinico y la calidad de vida.
El conjunto incluyod los siguientes instrumentos: el Eating Disorder Examination Questionnaire
(EDE-Q), la Clinical Impairment Assessment (CIA), la Encuesta de Salud de 12 items (SF-12) y
el Eating Disorders Quality of Life (EDQOL). Se aplicaron analisis descriptivos y de regresion
para identificar asociaciones entre las variables.
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Resultados: Puntajes mas altos en los dominios de deterioro clinico se asociaron con un mayor
deterioro de la salud mental y fisica. Ademas, los dominios de deterioro clinico y las
preocupaciones relacionadas con el TCA se asociaron con una menor calidad de vida.
Discusion: Las adolescentes con AN presentan una calidad de vida pobre. Asimismo, los
hallazgos sugieren que las caracteristicas clinicas del deterioro pueden servir como indicadores
de la gravedad en la calidad de vida.
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1. Thesis Structure and Sequential Research Program

This thesis is organized as a cohesive “Build-and-test” research program, in which the
constituent articles form a conceptually unified and sequential trajectory. The program integrates
preliminary feasibility work, core intervention evaluations, and complementary measurement
studies to provide a comprehensive understanding of the ECHOMANTRA intervention and its
impact. Figure 1 provides a visual overview of how the studies are conceptually and
methodologically connected, illustrating their cumulative contribution to the overarching
research aims.

Figure 1| Sequential structure of the thesis and interrelations among studies.
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Arrows represent the conceptual continuity across studies, from protocol development (Article 1) and
feasibility testing (Article 2) to full intervention evaluation (Articles 3-4) and complementary psychometric
and QoL investigations (Articles 5-6).

Principal study

Article 1: Study Protocol

The first article outlines the registered randomized controlled trial (RCT) protocol, defining the
trial architecture, study design, participant characteristics, intervention components, and
outcome measures. This establishes the methodological foundation for all subsequent studies.

Article 2: Case Study

The second article presents a preliminary single-case study exploring the impact of the
intervention in one participating family. Serving as a bridge between the theoretical design and
practical implementation, this study enabled refinement of both the intervention materials and
procedures in real-world clinical settings. It also provides initial evidence of feasibility and
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acceptability, offering formative insights that directly informed adjustments to the intervention
protocol and therapist training for the subsequent full-scale RCT.

Articles 3 and 4: Core Intervention Evaluations

Articles 3 and 4 report the main outcomes of the intervention. Article 3 focuses on caregivers,
evaluating the effectiveness, acceptability, and feasibility of the ECHO program delivered online.
Article 4 presents the final results for both adolescents and caregivers, comparing outcomes
between the experimental group (TAU + ECHOMANTRA) and the control group (TAU alone).
Together, these articles form the core empirical evaluation of the intervention.

Foundational articles

Articles 5 and 6: Foundational Measurement Articles

The final two articles provide foundational support for the interpretation of trial outcomes.
Article 5 presents the psychometric validation of the Spanish version of the Eating Disorders
Quality of Life (EDQOL) questionnaire. This article contributes a culturally appropriate and
psychometrically robust measurement instrument, thereby improving the reliability and
interpretability of outcomes from the main intervention.

Article 6 reports a cross-sectional study investigating QoL correlates in adolescents with AN.
This study enriches the contextual understanding of quality of life as a key treatment outcome,
directly underpinning the conceptual rationale for ECHOMANTRA’s emphasis on emotional,
cognitive, and interpersonal domains.

Collectively, the six articles illustrate a cumulative methodological trajectory:

(1) conceptualization and protocol design (Article 1);

(2) feasibility assessment and refinement (Article 2);

(8) evaluation of the caregiver component (Article 3);

(4) full-scale integrated intervention trial (Article 4);
and (Articles 5-6) two complementary studies—a psychometric validation and a cross-sectional
investigation—that provide essential empirical foundations for the assessment and interpretation
of treatment outcomes.
By explicitly presenting this sequence, the thesis demonstrates how each study builds upon the

previous one, forming a cumulative and methodologically coherent program that integrates
intervention evaluation with measurement validation and epidemiological contextualization.
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2. Introduction to Eating Disorders

Eating Disorders (EDs) are serious mental health conditions with a multifactorial etiology (Suarez-
Albor et al., 2022). In individuals affected by EDs, concerns related to food, body image, and
weight often become central, frequently overshadowing other important aspects of their lives
(Campos del Portillo et al., 2024).

Currently, according to the most recent version of the Diagnostic and Statistical Manual
of Mental Disorders (DSM-5-TR; American Psychiatric Association, 2022), three main disorders
are identified. Anorexia nervosa (AN) is characterized by restricted energy intake, an intense
fear of gaining weight or becoming fat, and a distorted body image. AN is classified into two
subtypes: the restricting type (AN-R), where weight loss is achieved through dieting and
exercise, and the binge-eating/purging type (AN-P), which involves binge eating and/or purging
behaviors. Bulimia nervosa (BN) is characterized by recurrent episodes of binge eating followed
by compensatory behaviors to prevent weight gain (vomiting, laxatives, diuretics or other
medications, fasting, or excessive exercise), along with constant self-evaluation. Binge-eating
disorder (BED) involves episodes of excessive food intake in a short period, accompanied by a
sense of loss of control, but without subsequent compensatory behaviors.

Additionally, atypical forms of EDs are recognized under the category of Other Specified
Feeding or Eating Disorders (OSFED). This category includes atypical AN (meeting all criteria
for AN except significant underweight), subthreshold BN and subthreshold BED (where
frequency or duration criteria are not fully met), purging disorder (purging without binge eating),
and night-eating syndrome (recurrent episodes of nocturnal food intake). These presentations
are clinically significant, often associated with comparable distress and impairment to threshold
EDs (Dang et al., 2024).

Community-based research indicates that the overall lifetime prevalence of all DSM-5
EDs among adolescent and young adult females ranges from 5.5% to 17.9%. More specifically,
the global prevalence of AN is estimated to range from 0.8% to 6.3%, BN from 0.8% to 2.6%,
and BED from 0.6% to 6.1%. OSFED show a prevalence ranging from 0.6% to 11.5% among
young women (Silén & Keski-Rahkonen, 2022).

EDs currently represent a significant public health concern, particularly among
adolescents and young women (Silén & Keski-Rahkonen, 2022). They have significant physical,
psychological, social, and familial consequences for those affected (Lopez & Treasure, 2011;
Nagl et al.,, 2016; van Eeden et al., 2021). EDs are characterized by chronic and severe
symptoms, a high degree of comorbidity, and are associated with the highest mortality rate
among all psychiatric disorders (Fichter & Quadflieg, 2016; Nordbg et al., 2012; Van Alsten &
Duncan, 2020; van Eeden et al., 2021). Furthermore, longitudinal studies have demonstrated a
notable persistence of ED symptoms over time (Tomba et al., 2019).

Consequently, these disorders have proven to be highly disabling, not only in terms of
their clinical impact but also in terms of their economic burden, with annual healthcare costs
exceeding those of the general population by 48% (Treasure et al., 2020; van Hoeken et al.,
2020).

Given the substantial public health impact of eating EDs and their wide-ranging
consequences, it is crucial to address the full scope of impairment they entail and to delineate
the central focus of both research and clinical practice.
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3. Quality of life in Eating Disorders and its evaluation.

EDs have long been known to be associated with a wide range of impairments in
physical and psychological domains. Patients with long-standing EDs also experience
significant disruptions in other areas of daily life, including work or study, family, social, and
leisure domains (Jenkins et al., 2011; Wikler et al., 2014). Therefore, recovery in EDs should not
be defined solely by symptom improvement—such as frequency of restrictive, binge, and
purging behaviors, psychological symptoms, or diagnostic severity—but also by the extent to
which patients’ overall lives are affected by the disorder in key social, familial, and
academic/occupational domains (Engel et al., 2009).

Quality of Life (QoL) has emerged as a core outcome in ED recovery, reflecting broader
aspects of personal functioning and well-being that are only partially captured by symptom
change. Literature reviews indicate that individuals with EDs experience more severely impaired
QoL than those with other psychiatric illnesses, including severe depression, and compared with
healthy controls (Jenkins et al., 2011; Wikler et al., 2014; de la Rie et al., 2015). Despite the
availability of numerous QoL instruments, concerns remain regarding their content validity and
suitability for use in mental health populations (van Krugten et al., 2021). QoL assessment can
involve generic measures, applicable across conditions, and disease-specific measures,
focused on a particular disorder or population. In EDs, generic measures may fail to capture the
full magnitude of disability or to discriminate between diagnostic groups (Engel et al., 2006;
Fayers et al., 2000), whereas disease-specific instruments are more sensitive to the severity of
impairment and treatment response (Engel et al., 2009).

Traditionally, clinical research and practice have primarily emphasized outcomes
related to symptom severity and healthcare utilization. In recent years, however, there has been
growing interest in self-reported, dimensional, and transdiagnostic outcome measures, with QoL
increasingly recognized as a key focus (Correll et al., 2025). Recognizing QoL as a central
recovery outcome emphasizes the importance of including both symptom-based and broader
functional measures in research and clinical practice.

Five instruments have been developed to assess QoL specifically in EDs: Eating
Disorders Quality of Life (EDQOL, Engel et al., 2006), Health-Related Quality of Life in Eating
Disorders (HeRQoLED, Las Hayas et al., 2006; and the short version HeRQoLED-s, Las Hayas
et al, 2010), Eating Disorders Quality of Life Survey (EDQLS, Las Hayas et al., 2006) and Quality
of Life Eating Disorders (QOLED, Abraham et al.,, 2006). Tirico, Stefano and Blay (2010)
conducted a systematic review in which analyzed the characteristics of specific QOL
instruments for EDs, and they concluded that the EDQOL, the HeRQoLED and the EDQLS
presented adequate development procedures and psychometric properties. Furthermore, a
recent metaanalysis study carried out by van Krugten and colleagues (van Krugten et al., 2021)
assessed the content validity and the suitability of existing QOL instruments for use in economic
evaluations in mental health problems. This study concluded that among the specific instruments
for assessing QOL in EDs, only the EDQOL included the seven dimensions, identified by Connell
and colleagues, known to be important to the QOL of people with mental health problems (Conell
et al., 2012; Conell et al., 2014).

EDQOL is a disease-specific health related QOL self-report questionnaire designed for
disordered eating patients (Engel et al., 2006). It is a 25-item scale with four subscales
(Psychological, Physical/Cognitive, Work/School, and Financial) and a meaningful total score.
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This questionnaire has good psychometric properties, EDOOL has shown high internal reliability
that ranged from 0.86 to 0.95 and it has demonstrated adequate convergent and discriminant
validity. An advantage of this questionnaire compared to others is that it includes only 25 items.
It is well known that short instruments are more useful in epidemiological studies, clinical trials,
and clinical practice, as short questionnaires improve compliance of patients and response rates
and improve the quality of responses (Coste et al., 1997). EDQOL may be useful as an outcome
measure in clinical research, as a means of assessing patient improvement (or deterioration) in
treatment. The development and validation study of the EDQOL showed that this instrument is
sensitive to group differences between disordered eating and non-disordered eating groups, it
differentiates groups based on symptom severity, it explains more symptom severity and group-
related variance than a generic QOL instrument (Engel et al., 2006). This questionnaire has
shown excellent psychometric properties including adequate reliability and validity, in its ltalian,
Japanese and German versions (Meneguzzo et al., 2021; Tagay et al., 2011; Yoneda et al.,
2020).

To date, there are no studies that have adapted and validated the EDQOL in Spanish
ED patients. The existing Spanish version of the HeRQoLED (Las Hayas et al., 2006) and the
short version HeRQoLED-s (Las Hayas et al.,, 2010) have shown adequate psychometric
properties and its reduced version facilitates the assessing of the QOL, but it has been criticized
because it focuses predominantly on symptoms and behaviors (Adair et al., 2007) and doesn’t
assess other important domains affected in ED such as work/school, financial or autonomy (van
Krugten et al., 2021).

Considering the extensive effects of EDs on QoL, understanding current treatment
approaches is crucial to evaluate how they target both clinical symptoms and functional
outcomes.

4. Treatment in Eating Disorders

The treatment of EDs is complex and often requires a multidisciplinary approach, involving
various healthcare professionals. International clinical guidelines, such as those from the
National Institute for Health and Care Excellence (NICE, 2017), identify psychological therapies
as the first-line treatment for EDs. Manualized Family-Based Therapy (FBT) is typically
recommended as the primary treatment approach for AN in adolescents, while for adult cases
of AN, individual therapies such as Cognitive Behavioral Therapy for Eating Disorders (CBT-ED),
Specialist Supportive Clinical Management (SSCM), focal psychodynamic therapy (FPT), and
the Maudsley Model of Anorexia Nervosa Treatment for Adults (MANTRA) are recommended
(Monteleone et al., 2022). Although several of these approaches have demonstrated superiority
over treatment-as-usual conditions, no single therapy has consistently outperformed others in
terms of efficacy (Byrne et al., 2017; Schmidt et al., 2016; Zipfel et al., 2014). For BN, FBT is
recommended for adolescents, while CBT-ED is advised for adults. CBT-ED is also regarded as
the primary treatment option for adults with BED; however, there are currently no evidence-based
guidelines for treating BED in adolescents (Monteleone et al., 2022).

Outpatient care remains the first-line treatment for EDs due to its relatively lower cost
and less disruptive nature compared to inpatient or residential programs (Dalle-Grave et al.,
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2013). However, inpatient admissions for EDs have increased significantly in several European
countries, despite guidelines generally recommending it as a last resort (Treasure et al., 2022).
And the first year following discharge from inpatient care is marked by a high risk of relapse,
and a substantial number of patients fail to achieve treatment goals (Berends et al., 2018;
Herpertz-Dahimann et al., 2014; Meule et al., 2021; Wales et al., 2016).

Despite the wide range of therapeutic approaches and levels of care currently available,
the treatment of ED continues to present considerable challenges. These disorders are not only
complex in their clinical presentation but also persistent and difficult to manage over time.
Remission rates remain modest, with estimates ranging between 40% and 60% (Eddy et al.,
2017, Linardon, 2018; Steinhausen, 2002; Zipfel et al., 2015). Moreover, a significant obstacle in
clinical practice lies in maintaining patient engagement, as many individuals struggle with
motivation, treatment adherence, and sustained recovery over the long term (Daugelat et al.,
2023).

These difficulties highlight the importance of developing more targeted and integrative
interventions that can effectively address the multifactorial nature of EDs while providing
continuous support throughout the course of treatment (Treasure et al., 2012; Dalle-Grave &
Calugi, 2020).

4.1. MANTRA

Maudsley Model of Anorexia Nervosa Treatment for Adults

The Maudsley Model of Anorexia Nervosa Treatmenf for Adults (MANTRA; Schmidt et al., 2014;
Schmidt et al., 2019) is a tailored and integrative psychotherapeutic approach designed for
individuals with chronic AN. This treatment is based on the Cognitive-Interpersonal Maintenance
Model of Anorexia (Schmidt & Treasure, 2006; Treasure & Schmidt, 2014). This model proposes
that AN typically develops in individuals who exhibit anxious and perfectionist/obsessional traits.
Furthermore, the model suggests that the disorder is maintained by four key maintaining factors:

e Arrigid, detail-focused, and perfectionist information-processing style, accompanied
by a pronounced fear of making mistakes.

o Difficulties in the socioemotional domain, manifested in the avoidance of
experiencing and expressing emotions within close relationships.

¢ In line with these difficulties, individuals with AN often develop a set of beliefs about
the role the disorder plays in their lives and the secondary benefits they derive from
it.

e Close others may inadvertently maintain AN through high levels of expressed emotion
or through accommodating and enabling behaviors.

Additionally, starvation and malnutrition intensify all of these problems, thereby creating a
feedback loop between the consequences of the disorder and its maintaining factors (Schmidt,
et al., 2014). Thus, the intervention seeks to disrupt these patterns by supporting emotional
processing, fostering adaptive behaviors, and improving interpersonal functioning, particularly
during the shift from intensive treatment settings to everyday life.

The Cognitive-Interpersonal Maintenance Model of Anorexia Nervosa is a distinct framework
from the classical Cognitive Behavioral Therapy model for Eating Disorders (CBT-ED), which
predominantly focuses on concerns related to food, weight, and shape as the core
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psychopathology of the disorder. Treatments based on this model aim to identify and challenge
cognitions related to these aspects as a key therapeutic tool for behavioral change. However,
although on the surface these patients may appear preoccupied with aspects of their ED, such
concerns are actually symptoms of deeper issues related to social relationships and emotional
processing (Schmidt et al., 2014). This model suggests that a different style, focus, and structure
of treatment may be beneficial for the treatment of this patients.

MANTRA is a cognitive-interpersonal treatment for patients with AN that incorporates
relevant findings from research in neuropsychology, personality, and social cognition in patients
with AN; it includes addressing both intra- and interpersonal maintaining factors; it is
modularized, with a clear hierarchy of procedures and steps tailored to the needs of the
individual patient (Schmidt et al., 2014). The program is delivered through a modular framework
that allows customization based on the individual's challenges and therapeutic goals. It was
designed as an outpatient treatment for adults with AN, and typically, consists of 20 to 40 weekly
individual sessions, in addition to 4-5 monthly follow-up sessions. Furthermore, MANTRA
includes elements of guided self-help and is accompanied by a workbook-style patient manual,
based on the principles outlined by Carroll and Nuro (2002). This manual is used flexibly by both
therapist and patient, who work together to decide which sections are most relevant to address.

Thus, MANTRA is manual-based and includes nine core modules:

e “Getting Started” focuses on exploring motivation for change, reflecting on life with
and without AN, identifying pro-AN beliefs and the disorder's role, using
externalization, and examining how AN has impacted personal values.

o “Working with support” involves identifying key support people, understanding their
perspectives, evaluating helpful and unhelpful interactions, and planning how to
involve them effectively.

e “Nutrition” covers assessing medical risk, understanding calorie needs for weight
maintenance and gain, educating about starvation effects, healthy eating habits,
managing bingeing, and creating a personalized nutritional change plan.

o “My anorexia: why, what, and how” allows patient and therapist co-develop a
personalized understanding of what maintains the disorder.

o “Goals and experiments” centers on setting goals and using behavioral experiments
to achieve them.

e “Exploring thinking styles” focuses on increasing awareness of rigid or detail-focused
thinking, understanding its impact, and developing cognitive flexibility, big-picture
thinking, and effective problem-solving skills.

e “The emotional and social mind” addresses the role of emotions, improving emotional
awareness and expression, managing overwhelming feelings, gaining perspective
on others’ emotions, and developing self-compassion in the context of relationships.

e ‘“ldentity” explores the relationship between anorexia and self-identity, encourages
envisioning one’s best possible self, and supports the development and practice of
a new identity beyond AN, inspired by personal values, strengths, and role models.

e “Moving forward” focuses on maintaining progress, identifying potential challenges,
building a recovery toolkit, and developing personal mottos to support a fuller, more
meaningful life.

To enrich the learning experience, MANTRA incorporates various therapeutic elements that
are integrated throughout the treatment. These include reflective tasks such as writing exercises
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that facilitate emotion expression and regulation, drawing from the foundational concepts of
James Pennebaker, such as letters to the iliness (viewed as both a friend and an enemy). Also,
the use of metaphorical representations (e.g., family dynamics illustrated through animal roles),
and metaphors or mottos that capture and evoke key insights the patient needs to remember.
Additionally, patients work with conceptual models such as the “vicious flower” and the
“flourishing self,” which visually represent maintaining factors of the disorder and techniques for
promoting change.

Another important aspect is the therapeutic style, which is based on motivational
interviewing (Miller & Rollnick, 2002). This means that the therapist adopts a warm, empathetic,
reflective, responsive, and collaborative stance, while also being highly strategic in guiding the
patient toward recovery, using the principles of behavioral change (Abraham & Mitchie, 2008).

MANTRA was specifically developed for the outpatient individual treatment of adults with AN
and has demonstrated its efficacy in this population by improving BMI and emotional well-being,
and reducing ED symptoms (Byrne et al., 2017; Fernandez & Quiles, 2024; Giel et al., 2015;
Schmidt et al., 2012, 2016; Startup et al., 2021). More recently, it has also been applied to
adolescent patients and has shown to be an effective treatment for reducing eating-related
symptoms and improving BMI (Wittek et al., 2023).

MANTRA has also been implemented in various formats, durations, and settings. While it
has most commonly been delivered in an individual format, it has also been adapted for group-
based interventions (Giel et al., 2015; Adamson et al., 2019; Cardi et al., 2024). Similarly,
although it has typically been conducted face-to-face, online delivery formats have also been
tested (Giel et al., 2015; Cardi et al., 2024). The most frequently used format has consisted of 20
to 30 sessions; however, considerable variation has been reported, with the minimum number of
sessions being five (Adamson et al., 2023).

With regard to its integration into treatment plans, MANTRA has been employed both as a
standalone primary intervention (Byrne et al., 2017; Giel et al., 2015; Schmidt et al., 2012, 2015,
2016; Wittek et al., 2023) and in combination with treatment as usual (TAU) (Adamson et al.,
2019; Startup et al., 2021; Wade et al., 2011). Specific adaptations have included its integration
with motivational interviewing sessions (Wade et al., 2011), the combination of brief individual
therapy with MANTRA group sessions (Startup et al., 2021), and its implementation alongside
both TAU and the ECHO intervention (Adamson et al., 2019; Cardi et al., 2019).

As highlighted in a recent systematic review by Fernandez & Quiles (2024), MANTRA
appears to be an effective treatment regardless of the format of delivery (face-to-face or online),
number of participants (individual or group), or patient age (adults or adolescents).

4.2. ECHO

Experienced Carers Helping Others

Involving the family in the treatment of EDs is a key strategy for recovery, as it strengthens
patients’ social networks and reduces isolation and loneliness, both of which contribute to the
maintenance of the disorder (Levine, 2012; Sepulveda et al., 2020; Treasure & Nazar, 2016). In
fact, interventions directed at both patients and their caregivers have been shown to improve
health outcomes (Monteleone et al., 2022). Furthermore, the inclusion of family members in
treatment is recommended by clinical guidelines such as those from the National Institute for
Health and Care Excellence (NICE, 2017) and the American Psychiatric Association (APA, 2023),
since recovery from EDs often involves many years of treatment and can lead to emotional,
familial, and financial strain (Treasure et al., 2021).

24



Involvement of caregivers in treating EDs has been approached through various
therapeutic models. Despite differing methodologies, these interventions generally aim to
provide caregivers with practical strategies and skills to better manage the ED challenges and
improve relational dynamics (Hannah et al., 2021). One notable intervention is the Collaborative
Care Model, also known as the New Maudsley Approach, developed by Professor Treasure and
colleagues.

The New Maudsley Approach emphasizes the importance of interpersonal dynamics in
the maintenance of EDs and aims to empower caregivers with communication and coping skills
to address patients’ emotional and behavioral challenges, thereby fostering a more constructive
family environment (Treasure et al., 2003; 2011). Unlike traditional treatment models led
exclusively by professionals, this therapeutic approach promotes a shared-care strategy,
recognizing caregivers as active and central participants in the treatment process. Working in
close collaboration with clinical staff, caregivers support the individual throughout their recovery
journey (Treasure et al., 2011).

The core principles of this model are detailed in the manual Skills-based Learning for
Caring for a Loved One with an Eating Disorder: The New Maudsley Method (Treasure et al.,
2007; 2011), which offers caregivers practical guidance and tools to enhance their role during
the recovery process. This approach draws upon the Caregiver Stress and Coping Model for
eating disorders (Treasure et al., 2003; 2007), and identifies several key areas for intervention:
providing education to enhance caregivers’ resilience; introducing techniques to reduce high
levels of emotional expression and the reinforcement of disordered behaviors; and offering
strategies for effective communication and behavioral support that facilitate patient recovery.

Several intervention formats have emerged based on this model and guide. Among them
are the Collaborative Care Skills Training Workshops (CCSTW,; Goodard et al., 2011; Whitney et
al., 2012), Austria’s adaptation for adolescent patients' caregivers called Supporting Carers of
Children and Adolescents with Eating Disorders (SUCCEAT; Philipp et al., 2021; Truttman et al.,
2020), and the Experienced Carers Helping Others (ECHO; Rhind et al., 2014). These programs
share a common goal: equipping caregivers with the knowledge and skills to better support their
loved one’s recovery while safeguarding their own well-being. Common elements across these
interventions include psychoeducation, reduction of symptom accommodation, lowering
expressed emotion, enhancement of communication through Motivational Interviewing
principles, and the development of coping and problem-solving abilities (Treasure et al., 2015).

ECHO is a guided self-help skills training intervention in which caregivers are provided
with a set of resources, including a book (Treasure et al., 2007), five instructional DVDs, and a
supplementary guide. These materials are combined with five to ten support phone calls
delivered by trained peer mentors (Adamson et al., 2019; Hibbs et al., 2015; Hodsoll et al., 2017;
Magill et al.,, 2016). This intervention targets the interpersonal elements of the Cognitive
Interpersonal Maintenance Model of AN and includes three main components: information to
strengthen family members' coping in their role as caregivers; skills to reduce their expressed
emotion and symptom accommodation; and skills for positive communication and behavioral
change in order to support their loved ones' recovery. More specifically, this programme
provides information to reinforce how family members cope in their role as carers; it teaches
them how to reduce and manage their expressed emotion and symptom accommodation, and
to deal with difficult and problematic situations that arise. In addition, ECHO teaches skills for
positive communication and behavior change so carers will be able to support their loved ones
in their recovery.
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Research has demonstrated that intervention programs developed from this model not
only reduce levels of burden, anxiety, and depression in caregivers, but also improves
expressed emotion and coping skills (Hodsoll et al., 2017; Magill et al., 2016; Quiles et al., 2016).
Moreover, positive outcomes have been observed in patients as well, including symptom
reduction, fewer hospital readmissions, lower healthcare costs, and decreased social isolation,
an element often linked to the maintenance of EDs (Hibbs et al., 2015; Hodsoll et al., 2017; Magill
et al., 2016; Treasure et al., 2016, 2021).

5. The ECHOMANTRA program: Origin and Adaptation.

Given the significant impact in QoL, alongside the high rates of morbidity, relapse, and mortality
associated with EDs (Fichter & Quadflieg, 2016; Nordbg et al., 2012; Tomba et al., 2019; van
Eeden et al., 2021; van Hoeken et al.,2020), there is a critical need to develop effective
interventions aimed at enhancing care for these patients (Quiles et al., 2025). In response to this,
Dr Janet Treasure’s team developed the intervention program ECHOMANTRA, in their
TRIANGLE" study, a skill-sharing intervention for adult patients with AN and their carers, which
aims to facilitate the transition from inpatient hospital treatment to daily life and to the community
(Cardi et al., 2017).

ECHOMANTRA consists of a digital intervention for carers (ECHO; Experienced Carers
Helping Others; Treasure et al., 2007; 2015) and a digital, brief, guided, aftercare adaptation of
the Maudsley Anorexia Nervosa Treatment for Adults (MANTRA, Schmidt et al., 2014) for
patients. Both programs, the ECHO and the MANTRA are based on the Cognitive Interpersonal
Maintenance Model of Anorexia Nervosa (Schmidt & Treasure, 2006; Schmidt et al., 2014;
Treasure & Schmidt, 2013), which was developed in order to propose a theoretical basis to the
scientific community that would synthesize the most important internal and interpersonal
maintaining factors of this disorder. These factors are perfectionism/cognitive rigidity, avoidance
tendencies, pro-anorectic thoughts, and response from close others (family members),
characterized by high expressed emotion and enabling and accommodating behaviors.

In the TRIANGLE trial, the ECHOMANTRA materials consisted of an online workbook and
a library of video clips featuring lived experience recovery narratives and role-plays of carer
skills (Clark-Bryan et al., 2024; Cardi et al., 2017). Patients and carers randomised to the
ECHOMANTRA intervention received access to the study’s website with all this material. The
workbook and videos covered information on the factors that contribute to and maintain the
illness, while also offered tips for behavior change. The same topics were explored within eight
different group settings, which included patient-only, carer-only, and joint patient-carer sessions,
which were moderated and facilitated by research assistants. We have adapted this format into
our research: both MANTRA and ECHO were delivered in eight sessions, following the same
contents as in the original study. However, based on the preliminary results in the UK (Ambwani
et al., 2023; Adamson et al., 2019; Cardi et al., 2024, Clark-Bryan et al., 2024), we decided to
change the delivery format. In our study, ECHOMANTRA was delivered online via videocall and
the sessions did not follow a discussion group format. The qualitative results of the original study
showed that the online group format was sometimes considered by patients as triggering and
draining, and at times, they perceived a sense of competitiveness within the patient group. In
addition, due to the limited engagement to the intervention materials, original authors concluded

1The TRIANGLE symbolizes the triadic collaboration central to the intervention: patient, caregiver, and clinician
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that a more personalized approach is necessary, one that matches the characteristics of the
participants, such as their readiness to change and the duration and severity of the illness (Cardi
et al., 2024; Clark-Bryan et al., 2024). In the present study, ECHOMANTRA will consist of eight
online psychoeducation and individually tailored intervention sessions aimed at improving
participant adherence and adequately address the contents and protocol of MANTRA and
ECHO. Workbooks and videos will also be used.

Another difference in this research is that, in the original study, the participants were only
adult AN inpatients or those in day care treatment, along with their carers, as the main objective
was to evaluate whether this program improved the transition of these patients from the hospital
resource to their community. In our study, adolescent ED inpatients, day care treatment and
outpatients were also included, since the MANTRA program was originally designed for
outpatients, and it has also been shown to be effective in adolescents and includes content that
is common and important to address across the spectrum of EDs, such as illness as identity,
motivation to change, emotion regulation, and avoidance tendencies (Fernandez & Quiles, 2024;
Wittek et al., 2023).

Thus, ECHOMANTRA was designed not to replace the usual treatment provided in
specialized ED units, but to be used as an add on.
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6. Aims and hypothesis of the thesis

The primary aim of this research is to evaluate the effectiveness of a novel intervention
(ECHOMANTRA) for adolescent patients with ED and their caregivers. Delivered as an adjunct
to treatment-as-usual (TAU), this intervention seeks to improve clinical outcomes in adolescents
while enhancing caregiver skills and well-being.

Hypotheses:

» Adolescent patients receiving the combined intervention (TAU + ECHOMANTRA) will
show significantly greater improvements in key clinical outcomes, including body mass
index (BMI), ED symptomatology, emotional state, psychosocial functioning,
perfectionism, and motivation to change.

e The clinical benefits of the combined intervention (TAU + ECHOMANTRA) will be
maintained in both the short term (6 months) and the medium term (12 months).

» Caregivers in the experimental group will present better emotional well-being and lower
illness accommodation, expressed emotion and burden in comparison to caregivers in
the control group.

« Caregivers in the experimental group will develop more effective ED-specific caregiving
skills than those receiving TAU alone.

Aims and contribution of each article to Program-Level Hypotheses:

In this context, the six following articles were developed, each contributing specific evidence
toward testing the overarching program-level hypotheses.

Articles 1-4 constitute the core intervention research program:

Article 1: Study Protocol

This study aimed to describe the study protocol of a randomized controlled trial for evaluating
the effectiveness of an adaptation of a novel intervention for patients and carers
(ECHOMANTRA) to be implemented as an add-on to TAU. This study establishes the overall
design, participant characteristics, intervention components, and outcome measures. This
article lays the methodological foundation for testing the program-level hypotheses.

Article 2: Case Study

This study aimed to evaluate the effectiveness of the ECHOMANTRA program, applied together
with the usual treatment, in a 15-year-old adolescent girl with AN and her mother. Beyond
assessing the effectiveness of the ECHOMANTRA, this study assessed feasibility and
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acceptability in a real-world clinical context, informing refinements to the intervention protocol
and therapist training—thus supporting the integrated program effects hypothesis.

Article 3: Preliminary Results — Caregivers

This study aimed to analyze the efficacy of adding the ECHO program to the TAU of relatives
through a novel format based on individual intervention and with an online format and to examine
the acceptability and feasibility of this new format. The study also examined the program’s
acceptability and feasibility among participants. This article directly addresses the caregiver
outcomes hypothesis.

Article 4: Final Results

This study aimed to assess the efficacy of the ECHOMANTRA intervention for adolescent ED
patients and their caregivers, comparing outcomes between the experimental group (TAU +
ECHOMANTRA) and the control group (TAU alone). This article tests both patient clinical
outcomes and caregiver outcomes, providing evidence for the integrated program effects.

Complementing this core program, two foundational studies were conducted to strengthen
methodological and interpretive foundations of the trial:

Article 5: Psychometric Validation Study

This study aimed to examine the psychometric properties of the Spanish version of the Eating
Disorders Quality of Life (EDQOL) among ED patients. This psychometric validation guaranteed
that this key outcome measure was culturally and linguistically appropriate for use in the study.
By providing a reliable and valid measurement tool, this article strengthens the assessment of
patient outcomes within the program, particularly in relation to QoL.

Article 6: Cross-Sectional Study on Quality of Life

This study aimed to evaluate the relationship between the severity of ED-related
psychopathology and clinical impairment in adolescents with AN as well as their perception of
health-related QolL. This study contextualizes intervention results and supports the integrated
program effects hypothesis by identifying the domains through which ECHOMANTRA may
influence adolescent functioning.

Together, the aims of these studies create an integrated framework that combines intervention
development and feasibility testing with measurement validity and contextual understanding,
highlighting the interdependence of each study in contributing to the development and testing
of overarching program-level hypotheses.
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Introductory Note

This study constitutes the central axis of this doctoral thesis. It is a randomized
controlled trial designed to evaluate the efficacy of the ECHOMANTRA intervention,
specifically adapted for adolescent patients with an ED and their caregivers, as an
adjunct to TAU. All articles included in this thesis have been derived from the data
generated by this study.
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7.1. Article 1

Adaptation and Implementation of an
Intervention Program on Spanish Carers and
Adolescent Patients With an Eating Disorder:
Study Protocol of a Randomized Controlled Trial

Introductory Note

The present section is based on a previously published study protocol, which outlined
the initial design and methodology planned for the research project. However, certain
modifications were made during the actual implementation of the study due to
methodological and practical considerations.

In order to provide a faithful and transparent account of the study as it was ultimately
conducted, the protocol presented here has been adapted to reflect the final version
that was implemented.

A dedicated subsection at the end of this chapter, titled Modifications to the Original
Study Protocol, will detail each of the changes made in comparison to the original
publication.




Method

This study has been registered on the ISRCTN registry (Trial Identifier: ISRCTN43554732).
CONSORT 2010 for parallel group randomized trials (Schulz et al., 2010) is specifically observed
in reporting this trial

Study Design and Procedure

This is a multi-center, pilot, randomized, controlled, blind, superiority study with two parallel
groups. Ethical approval is granted by the Ethics Committees of the respective hospitals to which
the ED units belong (see Appendix) and the Ethics Committee of the University Miguel
Hernandez.

Assignment to the control or experimental group will be carried out using a computer-
generated randomized sequence, with1:1 treatment allocation. The research assistant at each
center will conduct a semi-structured interview to evaluate participants and confirm fulfillment of
the inclusion/exclusion criteria. Patients who are receiving ED treatment (either as inpatients or
day-patients) and fulfill the inclusion criteria, will be invited to participate in the study together
with a carer. By “carer” we refer to someone who usually takes care of the patient outside the
hospital/day-center and lives with her. Patients and carers will receive detailed information on
the study and will be asked for a written informed consent to be able to participate. After
submitting the consent form, participants will be invited to complete the baseline questionnaires
and will then be randomly assigned to either (1) ECHOMANTRA in addition to TAU or (2) TAU
only (see Figure 2). The ECHOMANTRA-guided skills-sharing intervention will include materials
and eight online sessions (one per week) for carers and patients, while treatment duration will
be 8 weeks.

Figure 2 | Study design flow diagram
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Participants

Patients

Patients will be recruited from seven different specialist inpatient/day-patient ED units (list of
hospitals that participated in the study available in the Appendix). This study will involve
adolescent girls who have received an ED diagnosis according to the fifth edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5) criteria (American Psychiatric
Association, 2013), including diagnoses of AN, BN, and OSFED. The inclusion criteria will be as
follows: (1) aged between 12 and 19, (2) no psychiatric comorbidity, (3) receiving treatment for
ED in a specialist inpatient/daypatient ED unit, (4) a family member willing to participate in the
study and (5) ability to manage an electronic device (e.g.,mobile phone, computer, laptop or
tablet) and the Internet in order to access the online sessions, (6) a native Spanish speaker or
understands native level Spanish. Patients will be asked to nominate a carer to whom the
researcher will invite to participate in the trial. One carer per patient will be permitted, and this
should be a primary carer, somebody who usually takes care of the patient outside the
hospital/day-center and lives with her.

Carers

For carers/family members the inclusion criteria will be as follows: (1) living with the patient, (2)
not suffering from a serious medical or psychiatric condition (this information will be assessed
through a self-report), (3) ability to access an electronic device (e.g., mobile phone, computer,
laptop or tablet) and the Internet in order to access the online sessions, and (4) a native Spanish
speaker or understands native level Spanish.

Randomization

After screening and consent, patients and their carers will be randomized as a dyad using a
randomized computer-generated sequence. A full randomization procedure macro will be
applied saving the “seed” (SEED = 13012021) to reproduce the exact selection. Randomization
will be facilitated by S. L., a colleague from the Behavioral Sciences and Health Department,
who will not be involved in this study. Once the allocation has been assigned, no changes can
be made. Those randomized to the intervention arm (ECHOMANTRA + TAU) will have access to
the intervention materials.

Sample size

An intention-to-treat method will be used to calculate sample size, considering the hypotheses
for the primary outcome variables. Power calculations will be based on power determination for
longitudinal designs with attrition (Hedeker et al., 1999), an alpha of 0.05, four assessment points
(with baseline serving as a covariate), dropout rate of 40% and a fixed autoregressive coefficient
of 0.40. A group size of 40 patients per group would provide 80% power with a bilateral p < 0.05
to detect a clinically significant change in eating pathology (overall Eating Disorder Examination
Questionnaire, EDE-Q, of 0.45 points), assuming a standard deviation of one for the overall EDE-
Q change scores (Hedeker et al., 1999), and also to detect a difference in mean weight gain of
one BMI point, which, based on previous research, would be clinically important to detect (Agras
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et al., 2000; Byrne et al., 2017). Therefore, if a sample loss of approximately 40% is taken into
account, the participation of at least 70 participants per group will be required.

Interventions / Treatment Arms

Treatment as Usual

It is not feasible to use a standardized comparison treatment, as doing so would require
special adjustments across different settings. Thus, each participating center will adhere to its
own procedures for TAU. It is expected that ED units within Spain’s public health care system
follow the Clinical Practice Guidelines established by the National Health System (Ministerio de
Sanidad y Consumo, 2009). This guidelines highlight the importance of supporting families in
coping with the situation, raise awareness and guide them to adopt positive changes in family
routines. And to increase understanding of the iliness, its causes, consequences, and available
treatments.

The 24-hour hospitalization centers that participate in this study — Hospital Universitario
La Fe (Valencia), Reina Sofia (Murcia), and San Juan (Alicante) — offer multidisciplinary care
provided by teams that include a nutritionist/endocrinologist, psychologist, physician, and nurse.
This care includes monitoring physical health risks, nutritional rehabilitation, education on
healthy eating, and nutrition guidelines. Furthermore, psychological therapy is employed to help
modify thoughts, behaviors, attitudes, and emotions that sustain the ED. Once a patient stabilizes
and reaches a healthy body mass index, they are discharged and monitored during follow-up
visits to evaluate progress and determine if further treatment is needed in an outpatient or day
hospital setting.

At the day hospitals of CREA (Centro de Recuperacion Emocional y Alimentaria),
ADANER (Asociacion en Defensa de la Atencion a la Anorexia Nerviosa y Bulimia), and Hospital
de La Fe in Valencia, patients receive continuous care that allows for a gradual transition from
inpatient to outpatient treatment. Care is interdisciplinary, encompassing dietary support,
therapeutic feeding, psychological interventions, and school support. Psychological treatments
include weekly individual CBT-ED, along with psychoeducational group sessions focusing on
topics like nutrition, emotional regulation, body image, social skills, and problem-solving
strategies. Patients generally attend Monday through Friday, for about 6 hours daily. Parents are
also invited to participate in psychoeducational support groups that meet bi-monthly.

At the outpatient units of Hospital de la Fe in Valencia, Hospital Reina Sofia (Murcia),
Hospital de Castellon, Hospital La Ribera (Valencia) and CREA, the usual care includes
psychological interventions aimed at modifying the cognitive, emotional, and behavioral patterns
that maintain the ED. Nutritional and medical support is provided as needed.

The TAU-only (control condition) group will have no access to the intervention materials
or the ECHOMANTRA intervention sessions. At the end of the study, individuals randomized to
the TAU-only condition will be offered the self-help components of the intervention.

Treatment-as-Usual Plus Patient and Carer Skills-Sharing
Intervention (ECHOMANTRA)

In the experimental group, the adaptation of the ECHOMANTRA program will be implemented.
The contents of the intervention will be translated into the Spanish language and adapted to a
Spanish-speaking cultural context.
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Patients

Based on the interpersonal model of AN, the “MANTRA” part of the ECHOMANTRA intervention
addresses patients’ modifiable characteristics, such as difficulties in emotional regulation,
interpersonal relationships and eating. The intervention includes a workbook with an emphasis
on specific behavioral change strategies. The workbook is organized into eight chapters that
correspond to the contents of the eight sessions of the program.

MANTRA will involve eight, weekly, individual online sessions lasting 60 min, which will
be delivered by assistant psychologists trained in the model. During the sessions, the trained
psychologist will encourage patients to reflect on the information and exercises proposed in the
workbook. They will also carry out a series of activities taken from the MANTRA program to further
develop the contents included in the corresponding chapter of the workbook.

Each session will be themed following the structure of the patient workbook. Specifically,
the focus of each session will be as follows: the first and second sessions will be on
psychoeducation and motivation to change; the third session will be on skills to develop
acceptance and self-compassion; the fourth and fifth sessions will be on skills to improve social
functioning and to explore thinking styles; the sixth session will be on emotion management; and
the seventh and eighth sessions will be on planning for the transition through goal setting, use
of social support and implementation intentions. Table 1 provides an overview of the content
included in the MANTRA intervention.

For a more detailed description of the exercises, see Schmidt et al. (2014).

Carers

Carers allocated to the intervention group will receive a carer workbook.

ECHO will involve eight, weekly, individual online sessions, lasting 60 min, which will be
delivered by assistant psychologists trained in the model. During the sessions, the trained
psychologist will encourage discussion about the information and exercises proposed in the
workbook. In addition, for a deeper understanding of the contents of each session presented in
the workbook, carers will read and do activities from the book “Skills based caring for a loved
one with an eating disorder: The New Maudsley Method” (Treasure et al., 2007; Spanish version:
Los trastornos de la alimentacion: guia practica para cuidar de un ser querido Treasure et al.,
2011). These sessions will also include some of the video-clips from the Digital Versatile Disc
(DVD) for carers “How to Care for Someone with an Eating Disorder”?. This DVD includes
practical strategies and techniques to help carers develop skills and knowledge to help their
loved one move toward recovery and to look after their own wellbeing by following the “New
Maudsley Approach.” This book and the DVD are designed to help carers develop self-reflective
skills in order to develop confidence, compassion and the courage to take risks.

Both resources will show them how to experiment with changes in their caring behavior
so they can be more helpful to a loved one suffering from an ED.

The workbook and online sessions will provide a skills training program that includes
training in stress management, communication (based on motivational interviewing techniques),
strategies to reduce accommodation and expressed emotion and to increase extinction training

2 http://www.succeedfoundation.org/work/pre_order_dvd
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and new habits at home via effective social support. Table 1 provides an overview of the content
included in the MANTRA intervention.

Table 1 | Contents of the ECHOMANTRA intervention

Contents of the Maudsley Anorexia Nervosa Treatment for Adults (MANTRA) adaptation

Session 1 Psychoeducation: Better understanding eating disorders. Strategies to motivate
change.

Session 2 Psychoeducation: Understanding the origin and maintaining factors of eating
disorders.

Session 3 Acceptance and self-compassion training.

Session 4 & 5 Exploration of thinking styles and development of skills to improve social functioning.

Session 6 Emotion management training.

Session 7 & 8 Planning the transition from the hospital setting to daily life, goal setting training, use

of social support, and addressing the intention to implement these principles.

Contents of the Experieced Carers Helping Others (ECHO) adaptation

Session 1 Program presentation and psychoeducation. Understanding the multifactorial origin
of the ED: Predisposing, precipitating, and maintaining factors

Session 2 Description of the Model of Carer Coping

Session 3 Symptom accommodation

Resilience as the transformative ability

Session 4 Description of the Cognitive Interpersonal Maintenance Model of Eating Disorders.
Understanding patterns of relationship with the person with the problem through the
animal metaphors. How to create distance and provide warmth and guidance

Session 5 Effective communication strategies based on the Motivational Interviewing
approach. Listening strategies: basic skills of motivational interviewing such as
asking open-ended questions, providing support, reflecting, and summarizing.
Communicating with compassion

Session 6 Communication skills training and practice.
Session 7 Problem-solving and goal-setting skills training and practice.
Session 8 Review of the content covered during the intervention and practice of the given skills.

Relapse prevention

Outcomes

Patients

This study will consider primary and secondary outcomes measured at the four evaluation points:
baseline (T0), postintervention (T1), 3-month follow-up (T2), 6-month follow-up (T3), and 12-
month follow-up (T4)

The following will be assessed as primary measures: ED symptomatology and
psychological well-being. Secondary outcomes will include the following: BMI, psychosocial
adjustment, perfectionism, obsessive-compulsive symptomatology, motivation to change and
hospital readmission.
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Instruments
Ad-hoc sociodemographic data questionnaire which includes details such as age, gender, and
education.

Eating Disorder Examination Questionnaire (EDE-Q) (Fairburn & Berglin, 1997) will be used to
assess behaviors, attitudes, and feelings related to eating and body image in EDs. This
instrument consists of four subscales: eating restraint, concern with weight, concern with shape,
and concern with eating. Higher scores indicate greater symptomatology. The Spanish
validation study demonstrated internal consistency ranging from a = 0.74 to a = 0.93 for the
subscales and a = 0.93 for the total scale (Pelaez-Fernandez et al., 2013).

Depression and Anxiety Siress Scales (DASS-27) (Lovibond & Lovibond, 1995) will be used to
assess the emotional well-being. This instrument comprises 21 items divided into three
subscales that measure emotional states: depression, anxiety, and stress. Each item is scored
on a scale from 0 ("did not apply to me at all") to 3 ("applied to me very much or most of the
time"). The total score is obtained by summing the item scores, with a possible range from 0 to
63, where higher scores reflect greater emotional distress. The DASS-21 has demonstrated
adequate internal consistency, with reliability values ranging from a > 0.70 to a > 0.84 in the
Spanish validation study (Bados et al., 2005).

Clinical Impairment Assessment (CIA 3.0) (Bohn & Fairburn, 2008) will be used to assess
psychsocial impairment. It consists of three subscales: personal, social, and cognitive
impairment. Higher scores indicate greater psychosocial impairment. The Spanish validation
study demonstrated internal consistency of a = 0.90 (Martin et al., 2015).

Health Survey (SF-12) (Ware et al. 1996) will be used to measure health-related QoL. It consists
of 12 items that assess physical and mental health across eight dimensions: physical
functioning, role limitations due to physical health, role limitations due to emotional health, social
functioning, pain, general health perceptions, vitality, and mental health. The scores are
summarized into two component scores: the Physical Component Summary (PCS) and the
Mental Component Summary (MCS), providing an overall assessment of an individual's health
status. The Spanish validation study demonstrates good psychometric properties with reliability
values of a > 0.85 and a > 0.78, respectively (Vilagut et al., 2008).

Eating disorders quality of life (EDQOL) (Engel et al., 2006) will be used to measure ED-specific
health-related QOL. It is a 25-item scale with four subscales: Psychological, Physical/Cognitive,
Work/School, and Financial. The Spanish validation study demonstrated internal consistency
ranging from a = 0.78 to a = 0.91 for the subscales and a = 0.91 for the total score (Quiles et
al., 2024).

Motivation to Change Rule. Derived from the Motivational Interviewing framework by Miller and
Rollnick (1999), this rule includes two items: "How important is it for you to make a change?" and
"How confident are you in your ability to make this change?" Respondents rate their answers on
a scale from 1 to 10. Higher scores reflect a stronger motivation to change.
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Child and Adolescent Perfectionism Scale (CAFS) (Flett et al., 1997) will be used to assess
perfectionism in children and adolescents. It consists of two dimensions: Self-Oriented
Perfectionism, which evaluates unrealistic self-impositions, and Socially Prescribed
Perfectionism, which assesses the pressure exerted by others to achieve unrealistic goals. The
Spanish validation study demonstrated internal consistency of a = 0.87 (Castro et al., 2004).

Obsessive-Compulsive Inventory Revised (OCIR) (Foa et al., 2002) will be used to assess the
severity of obsessive-compulsive symptoms. It consists of 42 items that evaluate both
obsessions and compulsions across different domains, such as washing, checking, ordering,
and intrusive thoughts. The items are rated on a 5-point Likert scale, ranging from O ("not at all")
to 4 ("extremely"). Higher scores indicate greater severity of obsessive-compulsive symptoms.
The Spanish validation study demonstrates good psychometric properties with reliability values
ranging from a > 0.63 and a > 0.86 for the subscales (Fullana et al., 2005).

Acceplability and Feasibility of ECHOMANTRA. Patients in the ECHOMANTRA group will
complete a custom Participant Feedback Form at the end of the intervention. This form includes
16 Likert-scale items (rated from 1 to 10) to assess usefulness and overall satisfaction with the
study. Additionally, the therapist will record attendance, completion of tasks between sessions,
and engagement with reading materials for each session.

Table 2 provides an overview of outcomes and instruments used.

Clinical assessment

Health care providers from the 24-hour, day care, or outpatient units will submit the following
patient information: BMI, diagnosis, age at onset of disorder, evolution of illness over time
(duration), admissions prior to current one, comorbidity and readmission after being discharged.

Carers

For carers the following outcome measures will be considered: emotional state, expressed
emotion, impact from and accommodation to eating symptoms, and coping skills.

Instruments

Ad-hoc sociodemographic data questionnaire which includes details such as age, gender, and
education.

Depression and Anxiety Stress Scales (DASS-27) (Lovibond & Lovibond, 1995; Bados et al.,
2005).

Family Questionnaire (FQ) (Wiedemann et al., 2002) will be used to assess the expressed
emotion. This instrument comprises 20 items divided into two subscales: Critical Comments and
Emotional Over-Involvement, with 10 items each. Each item is scored on a scale from 1
("never/rarely") to 4 ("very often"), and the total score is calculated by summing the item scores,
ranging from 20 to 80. Higher scores reflect greater levels of expressed emotion. The FQ has
demonstrated adequate psychometric properties in the Spanish validation study, with reliability
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values of a > 0.83 for Critical Comments and a > 0.72 for Emotional Over-Involvement (Sepulveda
et al,, 2014).

The Eating Disorders Symptom Impact Scale (EDSIS-S) (Sepulveda et al., 2008a; Sepulveda et
al., 2008b) will be used to assess the impact of ED symptoms. The instrument comprises 24
items distributed across four subscales: Nutrition Impact, Guilt, Dysregulated Behaviors, and
Social Isolation. Each item is scored on a scale from O (never) to 4 (nearly always), with total
scores obtained by summing the items, ranging from O to 96. Higher scores indicate a greater
impact of the ED on the caregiver over the previous month. The Spanish validation of the EDSIS-
S demonstrated adequate internal consistency, with reliability values ranging from a > 0.74 to a
> 0.83 for the subscales and a > 0.88 for the total scale (Carral-Fernandez et al., 2013).

The Accormmodation to lliness Symptoms Scale (AESED) (Sepulveda et al., 2009) will be used
to assess the degree of family accommodation to illness symptoms. The instrument comprises
33 items distributed across five subscales: Avoidance and Modifying Routine, Reassure
Seeking, Meal Ritual, Control of Family, and "Turning a Blind Eye". Participants rate each item
using a 5-point Likert scale, ranging from 0 (never) to 4 (nearly always). The total score is the
sum of the items, with scores ranging from 0 to 132. Higher scores indicate a greater degree of
family accommodation to the illness. The Spanish validation of the instrument demonstrated
adequate internal consistency, with reliability values ranging from a > 0.74 to a > 0.89 across
the subscales (Quiles et al., 2016).

The Caregiver Skills Scale (CASK) (Hibbs et al., 2015a; Hibbs et al., 2015b) will be used to
assess the skills of caregivers in supporting patients with EDs. The instrument comprises 27
items distributed across six subscales: Bigger Picture, Self-care, Biting-your-Tongue, Insight-
Acceptance, Emotional Intelligence, and Frustration-Tolerance. Each item is scored on a visual
analogue scale ranging from 0 to 100, and the total score is calculated as the mean of the items.
Higher scores reflect greater caregiver skills, which can benefit patients with EDs. In the Spanish
validation study, the instrument demonstrated adequate psychometric properties, with reliability
values ranging from a > 0.71 to a > 0.75 across the subscales (Vintro-Alcaraz et al., 2018).

Acceptability and Feasibility of ECHOMANTRA. Carers in the ECHO arm will complete a
“Participant Feedback Form,” created ad hoc for completion at the end of the intervention. It
consists of 12 Likert-type items (e.g., Do you think the sessions have been useful to improve your
experience as a caregiver?), ranging from 1 (nothing at all) to 10 (very much), and assessed
participants' experiences and satisfaction with the study. They will be asked to provide their
views regarding the following: what they found beneficial and/or challenging, what they enjoyed
and/or did not like, the transferability of ECHO skills to their routine, and their suggestions for
further improvements to the intervention. In addition, the therapist will also record attendance,
completion of tasks between sessions, and engagement with reading materials for each session.

Table 2 provides an overview of outcomes and instruments used.
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Table 2 | Outcome and measures / instruments

Outcome

Measure / Instrument

References

Patients

—_

Body mass index

2  ED symptomatology  Eating Disorder Examination Fairburn & Berglin, 1997; Spanish
(EDEQ) validation (SV): Pelaez-Fernandez,
Labrador, & Raich, 2013
3  Psychological well- Depression, Anxiety and Stress Lovibond & Lovibond, 1995; SV:
being Scales (DASS-21) Bados et al., 2005;
4 QoL Eating Disorders Quality of Life Engel et al., 2006; SV: Quiles et al.,
(EDQolL) 2023
Health Survey SF-12 Ware et al. 1996; SV: Vilagut et al.,
2008
5 Psychosocial Clinical Impairment Assessment Bohn & Fairburn, 2008; SV: Martin
adjunstment (CIA3.0) etal., 2015
6 Perfectionism Child and Adolescent Perfectionism  Flett et al., 1997; SV: Castro et al.,
Scale (CAPS) 2004
7  Obsessive- Obsessive-Compulsive Inventory Foa et al., 2002; SV: Fullana et al.,
compulsive Revised (OCIR) 2005
symptoms
8 Motivation to change  Regla de Motivacion al cambio de Miller & Rollnick, 1999
la Entrevista Motivacional
9  Adherence to Drop-out rate, number of sessions
treatment completed and task completion
between sessions
10 Patient feedback Patients’ satisfaction and
form experiences in the study
Carers
1 Psychological well- Depression, Anxiety and Stress Lovibond & Lovibond, 1995; SV:
being Scales (DASS-21) Bados et al., 2005;
2  Expressed emotion Family Questionnaire (FQ) Wiedemann et al., 2002; SV:
Sepulveda et al., 2014
3  Burden The Eating Disorders Symptom Sepulveda et al., 2008za;
Impact Scale (EDSIS-S) Sepulveda et al.2008b; Carral-
Fernandez et al., 2013
4 Accomodation to The Accommodation to lliness Sepulveda et al., 2009; SV: Quiles
illness Symptoms Scale (AESED) etal, 2016
5  Care skills The Caregiver Skills Scale (CASK) Hibbs et al., 2015a; Hibbs et al.,
2015b; SV: Vintr6-Alcaraz et al.,
2018
6  Carer feedback form  Carers’ satisfaction and

experiences in the study

Given the nature of the study design, all participants and therapists will be aware of the treatment

Blinding

condition.

The person responsible for creating the sequence of randomization will not belong to
the research team and will not have other role in this research project. The researcher
responsible for making the analyses will be a specialist in statistical methodology and only will
participate in this aspect of the study. The research assistant who administers the assessment
at each time period will not deliver the intervention. The statistician will be blinded to the condition

allocated to the patients and their carer.
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Discussion

The treatment of EDs should include patients and carers in order to improve patients’ outcomes
and adherence (Treasure & Nazar, 2016). In this sense, ECHOMANTRA is an intervention that
can improve outcomes during and following intensive care for adolescents with AN (Cardi et al.,
2017; Adamson et al.,, 2019). ECHOMANTRA should reduce patients’ distress and ED
symptoms. For carers, outcomes have been related to a reduction in distress and an
improvement in their skills.

ECHOMANTRA is protocolized in eight sessions, so it can be replicated in different
contexts, such as an inpatient, day-care, or outpatient units. It was designed to be affordable,
scalable, and to potentially have a wide reach (Cardi et al., 2017). Treatment sessions will be
developed online, which will allow both patients and family members to adapt their learning and
improvement in therapeutic skills to their daily routine in order to increase engagement. This
design will make it possible to overcome some of the obstacles that make it difficult for
participants to adhere, especially carers.

This is a multi-center trial, which will take place in three different types of services
(inpatient, day-care, and outpatient units). It will allow us to evaluate intervention effectiveness
according to the therapeutic context and its impact on the generalizability of the data. Also,
MANTRA was originally developed for adult AN patients. This study will examine the usefulness
of the MANTRA treatment program for adolescents with other EDs and not just AN, thereby
enhancing current knowledge about potential treatments for these patients.

This trial has some limitations. First, the MANTRA protocol will not only be administered
to patients with AN, but also to those with BN and OSFED. Second, all original protocols have
been translated into Spanish and will be used without a prior pilot study. Third, there may be
difficulties for both members of the dyad (patient and carer) to be involved in the intervention
during all sessions. To promote adherence, the schedule for each session will be individually
arranged with each participant. Finally, particular attention will be paid to potiential difficulties in
maintaining adherence in the control group. To address this, they will be offered the self-help
components of the intervention at the end of the study.

The strengths of this study include its randomized controlled design and the use of
standardized, protocolized therapist-guided intervention. Additionally, the individualized nature
of the interventions for both patients and carers enhances the robustness of the trial.

Clinical implications will be related to improving psychological treatment for ED. In our
opinion, findings from the ECHOMANTRA trial will be able to optimize ED treatment and improve
our knowledge about the factors that maintain the iliness for those with a severe and enduring
ED. An additional benefit could be found in the assessment of MANTRA'’s effectiveness for BN
and OSFED and not only for AN.

Finally, this article outlines the protocol for a study that should improve treatment in ED
patients. We have outlined the components of the ECHOMANTRA intervention and have clearly
stated the research methodology as recommended in CONSORT 2010 guidelines (Schulz et al.,
2010).
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7.1.1. Modifications to the Original Study Protocol

The initial design and methodology for the research project that constitutes the core of this
doctoral thesis were outlined in the original study protocol published by Quiles et al. (2021):

Quiles, Y., Quiles, M. J., Ledn, E. M., Roncero, M., Ruiz, A., Espana, M., Romero, C., &
Elvira, V. (2021). Adaptation and Implementation of an Intervention Programme on Spanish
Carers and Adolescent Patients With an Eating Disorder: Study Protocol of a Randomized
Controlled Trial. Frontiers in Psychology, 12, 697916.
https://doi.org/10.3389/fpsyg.2021.697916

However, several modifications were introduced during the implementation phase, due to both
methodological refinements and practical considerations. These changes are detailed below:

Expansion of participating recruiting sites

Originally, the study involved three specialized units in the treatment of ED helping with
recruitment and located in the regions of Valencia and Murcia: the Eating Disorders Unit at
Hospital Universitario de San Juan de Alicante, the Day Hospital of the CREA (Centro de
Recuperacion Emocional y Alimentaria), and the Day Hospital of the ADANER (Asociacion en
Defensa de la Atencion a la Anorexia Nerviosa y Bulimia). Subsequently, four additional clinical
sites of recruitment were incorporated: the Eating Disorders Unit at Hospital Universitario La Fe
in Valencia, the Eating Disorders Unit at Hospital Reina Soffa in Valencia, and the Eating
Disorders Unit at Hospital Universitario de Castellon.

Extension of follow-up assessments

The original design proposed four assessment time points: baseline, post-intervention, and
follow-ups at 3- and 6- months post-intervention. However, a 12-month follow-up assessment
was later added. This modification was introduced in order to assess the long-term sustainability
of the treatment effects, given that ED are chronic conditions with high relapse rates. Evaluating
outcomes over an extended period allows for a more comprehensive understanding of the
intervention's lasting impact, particularly regarding caregiver burden, adolescent
symptomatology, and family functioning.

Removal of the “Parents vs. Anorexia” instrument

Although initially included to assess parents’ perceived efficacy of their role in treatment, the
“Parents vs. Anorexia” questionnaire (Rhodes et al., 2005) was ultimately excluded from the
study. Its Spanish adaptation and validation, which was planned as part of this doctoral
research, did not yield adequate psychometric properties. Given the lack of reliability and
construct validity in the adapted version, it was considered methodologically inappropriate to
retain this instrument as an outcome measure.

Exclusion of the EQ-5D-5L instrument

Although this instrument was included in Article 2, it was ultimately excluded from the core
evaluation protocol. The decision was based on its limited contribution to the specific objectives
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of the study, as it did not provide sufficiently specific data related to the psychological variables
under investigation.

These modifications were carefully considered and implemented to enhance the scientific rigor,

feasibility, and clinical relevance of the study while maintaining alignment with the overarching
research objectives.
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7.2. Article 2

Effectiveness of the Implementation of the
Echomantra Program in an Adolescent with
Anorexia Nervosa and Her Caregiver: A Case
Study

Introductory Note

The following article presents a case study conducted as part of the initial phase of
implementing and evaluating the intervention proposed in this thesis. This case study
was designed as a pilot to explore how the intervention functioned in a real-world
context, assess its feasibility, and identify areas for improvement. In particular, it
served to help the psychologists responsible for delivering the intervention to adjust the
session materials and refine the intervention protocol. The insights gained from this
preliminary evaluation were crucial for optimizing both the content and structure of the
program, ensuring a more effective and contextually appropriate implementation in
subsequent stages.




Case Description

Patient Identification

C. is a 15-year-old Spanish adolescent. She is currently in the fourth year of secondary
education. She comes from an upper-middle socioeconomic background. She lives with her
parents (both 45 years old and working as teachers) and her 17-year-old older sister.

This patient has been diagnosed with AN-R and is receiving care at a specialized ED
treatment center under a day hospital program. This profile is one of the most common and
representative in clinical practice, which justifies her selection for this study.

The study was approved and positively evaluated by the ethics committee of Miguel
Hernandez University, and informed consent was obtained from both the patient and her family
member agreeing to participate in the research.

Reason for Consultation

C. was admitted to the day hospital after being referred by the Child and Adolescent Mental
Health Unit (USMIA) with a diagnosis of AN-R, in accordance with DSM-5 criteria. Given the
stage of the illness and her mother’s willingness to participate in the treatment, it was considered
that C. could benefit from the implementation of the ECHOMANTRA Program.

History of the Problem

Since childhood, C. had been a competitive swimmer. According to her, swimming served as a
bonding activity with her father (who was also her coach) and as a defining role within the family:
her sister was “the studious one,” and she was “the swimmer.” However, she suffered a knee
injury and had to stop swimming, which strained the father-daughter relationship and led to a
five-month rehabilitation process.

During this period, coinciding with the COVID-19 lockdown, C. began to feel
uncomfortable with her body and developed a fear of gaining weight due to physical inactivity.
She adopted a vegetarian diet, progressively reduced her food intake, and increased physical
exercise in an effort to “change her body to how she wanted it” C. identifies the thinness caused
by muscle atrophy in her injured leg as the trigger for the disorder. She describes her mother as
having a permissive parenting style and her father as authoritarian, with a predominantly
passive-aggressive and hostile communication pattern at home. During parental arguments, C.
saw herself as a communication bridge between them and as the emotional link in the family,
being the only one with a good relationship with both parents. She states that, when she openly
exhibited symptoms of the disorder, family conflicts decreased, verbalizing: “Since /'ve been
sick, they don't argue as much.”

These factors resulted in a 10 kg weight loss, fear of weight gain, increased compulsive
exercise, depressed mood, and distress in social relationships. She later consulted a nutritionist
who, according to her parents, reinforced dietary restriction. She also received treatment from a
private psychologist, where she addressed depressive symptoms, expressed anger related to
her injury, managed her parents' marital difficulties, and worked on interpersonal skills.

Later, she was seen by a private psychiatrist who, due to her low BMI (13.9 kg/m?),
recommended home-based admission with complete rest, allowing her to continue her studies
from home. He also referred her case to USMIA, where she was diagnosed with AN-R and
hospitalization at the provincial ED Inpatient Unit was recommended. Her parents rejected this
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option, and instead the specialized ED center was proposed, where she was admitted weeks
later under a day hospital regimen. This is where the study intervention was carried out.

According to information provided by her mother, she expressed uncertainty regarding
her daughter's condition, feelings of guilt, emotional overinvolvement, monitoring of her
daughter’s behavior, frequent seeking of reassurance from the therapist, and a stated need for
more knowledge about EDs.

Assessment Strategies

The following instruments were used:

With the patient:

Ad-hoc Questionnaire on Sociodemographic and Clinical Variables. The clinical variables were
completed by the psychologist who treated her at the day hospital. These included: diagnosis,
duration of the ED, previous treatments and hospitalizations, pharmacological treatment, and
body mass index (BMI).

Eating Disorder Examination Questionnaire (EDE-Q) (Fairburn & Beglin, 1997; Pelaez-
Fernandez, Labrador, & Raich, 2013).

Depression, Anxiety and Stress Scales (DASS-21) (Lovibond & Lovibond, 1995; Badés et al.,
2005).

The Child and Adolescent Perfectionism Scale (CAPS) (Flett et al., 1997; Castro et al., 2004).
EQ-5D-5L. Developed by the EuroQol Group (2009) and validated in the Spanish population by
Hernandez et al. (2018). Evaluates difficulties across five dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. Includes a Visual Analogue Scale (VAS) to
assess self-perceived health from 0 to 100.

Clinical Impairment Assessment (CIA 3.0) (Bohn et al., 2008; Martin et al., 2015).

Motivation to Change Ruler.

Acceptability of the MANTRA. At the end of the intervention, the patient completed a “Participant

Feedback Form,” created ad hoc. It consisted of 16 Likert-type items, ranging from 1 (nothing at
all) to 10 (very much), and assessed patient's experience and satisfaction with the intervention.

With her caregiver:

Family Questionnaire (FQ) (Wiedemann et al., 2002; Sepulveda et al., 2014).

Eating Disorders Symptom Impact Scale (EDSIS) (Sepulveda et al., 2008a; Sepulveda et al.,
2008b; Carral-Fernandez et al., 2013).
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Depression, Anxiety and Stress Scales (DASS-21). As above, used to assess emotional distress
in the family member.

Accommodation and Enabling Scale for Eating Disorders (EAISA) (Sepulveda, Kyriacou, &
Treasure, 2009; Quiles et al., 2016).

The Caregiver Skills Scale (CASK) (Hibbs et al., 2015a; Vintré-Alcaraz et al., 2018).

Acceptability of the ECHO. At the end of the intervention, the caregiver completed a “Participant
Feedback Form,” created ad hoc. It consisted of 12 Likert-type items, ranging from 1 (nothing at
all) to 10 (very much), and assessed caregiver's experience and satisfaction with the
intervention.

For further details about the instruments, refer to Table 2.

Topographic and Functional Analysis

Based on information gathered from the initial interview, clinical history, and psychometric
instruments, a functional relationship has been established between antecedent and maintaining
variables in C.’s ED.

As vulnerability factors (O, organism) within her learning history, the following were
identified: the injury and rehabilitation process, experienced as a loss of reinforcers due to the
breakdown of her identity and the father-daughter relationship; marital conflicts; a predominantly
passive-aggressive and hostile communication style at home; the perception of a permissive
parenting style from her mother and an authoritarian style from her father; and a self-oriented
perfectionist and self-demanding cognitive style. In terms of biological variables, there is
evidence of a family history of AN in the extended family.

Triggering factors (S, stimulus) include remote external events such as real body
dysmorphia caused by physiological muscle atrophy in the injured leg, the COVID-19 lockdown
(which increased social isolation, physical inactivity, and family conflict) as well as the restrictive
diets prescribed by the nutritionist she consulted. Internal remote triggers included a depressed
mood, thoughts related to thinness, body dissatisfaction, and loss of identity. Immediate external
triggers included the five daily meals scheduled and enforced rest; internal triggers included
preoccupation with food, weight, and body shape, as well as negative emotions.

Motor responses (R) mainly included food restriction and excessive physical exercise.
Physiologically, she exhibited severe anxiety and moderate stress. Cognitively, she experienced
ruminative thoughts about food, body shape, and weight, along with fear of gaining weight.

Consequences (C) included external reinforcers such as increased attention and care
from her parents, expressed emotion (emotional overinvolvement and monitoring of her
behavior), and a decrease in marital conflicts; all of which acted as reinforcers of iliness-related
behavior. Relationships with peers and her sister ceased, the latter distancing herself from C. as
a result of the disorder. Internal consequences included a sense of control and satisfaction
related to weight loss and the avoidance of distress by adhering to self-imposed dietary rules,
all of which reinforced the disorder.
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Study Design

This was a single-case experimental design (N=1), using the basic A-B model (Montero & Ledn,
2007). The case serves as its own control, and the intervention’s effect is measured based on
established therapeutic goals. Pre- and post-treatment assessments were conducted, along with
follow-ups at 3 and 6 months.

Intervention

Objectives

The central objective of this case study was to support the patient’s transition from day-treatment
to community life by promoting clinical improvement, psychosocial adjustment, and overall well-
being through a structured intervention involving both the patient and her family caregiver.

Specific objectives were established as follows:

Patient

Reduce AN symptomatology
Increase BMI

Improve emotional well-being
Increase motivation for change
Improve psychosocial adjustment
Decrease perfectionism

I o A

Family caregiver

Improve emotional well-being
Improve caregiving skills

Reduce accommodation to symptoms
Reduce expressed emotion

Reduce the impact of symptoms

ISR SR B

Treatment Implementation

The patient simultaneously received the standard treatment at the day treatment center (TAU)
and the study intervention (ECHOMANTRA).

Treatment as Usual (TAU)

Included nutritional rehabilitation, psychiatric and psychological intervention, which consisted of
weekly cognitive-behavioral therapy for EDs (CBT-ED) and participation in psychoeducational
therapeutic groups on nutrition, emotional regulation, body image, social skills, and problem-
solving. She attended the center from Monday to Friday for six hours per day and had two meals
on-site.

ECHOMANTRA Program

The ECHOMANTRA program was translated and adapted into Spanish. For further details about
the intervention, refer to Article 1.
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High adherence was achieved: both the patient and her family member had 100% attendance
and task completion. Additionally, therapists reported having established a strong therapeutic
bond with both the patient and the family member.

Results
Qualitative Analysis

Patient

At the end of the intervention, the patient rated the sessions as very satisfactory and helpful for
addressing her ED. She reported that they helped her understand the ED and the factors that
contributed to its onset and maintenance, improve her motivation for recovery and her social
relationships, adopt a more self-compassionate attitude, understand thinking styles, and
manage her emotions. She highlighted their usefulness in planning the transition from the day
treatment center, setting goals, and improving problem-solving throughout the recovery
process.

Caregiver

Her mother also evaluated the intervention positively, finding the sessions useful for
understanding the ED, improving her experience as a caregiver, developing tools to handle
conflictive situations, and enhancing her communication with her daughter (becoming more
compassionate and less critical).

Quantitative Analysis

Patient

ED Pathology (EDE-Q): Initially, the patient's scores exceeded the clinical cutoff (>4) on all
subscales (Figure 3). After the intervention, considering the scores and the Reliable Change
Index (RCI) and follow-ups, there was a significant reduction in all subscales, bringing scores
below the clinical threshold (Table 3).

For behavioral items: "Regular dieting behaviors" decreased from 23-27 days in the last
month to none. "Regular episodes of excessive exercise" were reduced from 2-3 days per week
to 1.

Table 3 | Reliable Change Index (RCI) for EDE-Q scores

TO-T1 TO-T2 TO-T3
Restriction -4.49* -5.55* -5.02
Eating concern -1.48* -2.62* -2.43"
Shape concern -0.36* -5.24* -5.61%
Weight concern -0.47* -3.31* -3.31*
Global score -1.60 -4.01* -3.90*

*Significant reduction (p<0.05)

51



Body Mass Index (BMI): The patient’'s BMI increased from 14.50 kg/m? to 16.90 kg/m?
after the intervention, and to 18.90 kg/m? at follow-up.

Emotional State (DASS-21): At baseline, the patient scored 33, corresponding to severe
depression and anxiety, and moderate stress (Figure 4). By the final follow-up, this was reduced
to a score of 6, below clinical thresholds, showing improvement percentages ranging from
58.33% to 100% across subscales and total score.

Figure 3| Scores in ED symptomatology, obtained through the EDE-Q
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Motivation for Change: Initially, the patient rated the importance of change as 8 and her
confidence in her ability to change as 6. These increased to 10 and 9, respectively, after the
intervention.
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Psychosocial Adjustment: On the EQ-5D-5L, the patient initially reported mild problems
in performing daily activities, mild pain/discomfort, and moderate anxiety/depression. At the 6-
month follow-up, she only reported mild anxiety/depression.

On the Visual Analogue Scale (VAS), she rated her perceived health as 75 at baseline
and 89 at final follow-up.

On the CIA 3.0, her initial direct score of 33 was reduced to 8 at the final follow-up.
Scores across the dimensions also improved, with percentages ranging from 50% to 90.91%.

Perfectionism (CAPS): Initially, the patient scored 35 in self-oriented perfectionism, 20 in
socially prescribed perfectionism, and 55 in the total scale. At the 3-month follow-up, these
scores dropped to 19, 14, and 33 respectively, indicating improvements of 30% to 45.71%.
However, these changes were not maintained at the later follow-up, with scores increasing
beyond original levels: 35 (self-oriented), 25 (socially prescribed), and 60 (total).

Caregiver

Expressed Emotion (FQ): Initially, the mother obtained direct scores of 31 on the total scale, 10
in critical comments, and 21 in overprotection, all below the clinical cutoff. At the final follow-up,
these scores were reduced, with improvement percentages ranging from 30% to 61.29%.

Symptom Impact (EDSIS): Initially, the mother scored 9 in social isolation, 15 in guilt, 16
in nutrition, 6 in dysregulated behaviors, and 46 in the total scale. These scores decreased after
the follow-ups, with improvements ranging from 50% to 86.67%.

Symptom Accommodation (EAISA): Initially, the mother scored 26 in avoidance and
behavioral modification, 7 in reassurance seeking, 2 in food rituals, 16 in family control, and 51
on the total scale. At the final follow-up, all scores were significantly reduced, showing
improvements between 68.75% and 88.46%. The subscale score for "turning a blind eye"
remained at 0 throughout all assessments.

Emotional State (DASS-21): Initially, the mother had a direct score of 14, equivalent to
moderate depression. After follow-ups, her score was reduced to 2, reflecting improvements
between 66.67% and 100%.

Caregiving Skills (CASK): At baseline, the mother had a total average score of 69.26,
which increased to 94.07 after follow-ups. All subscale scores improved, with percentage
increases ranging from 34.29% to 85.71%.

Temporal Evolution

Figure 5 shows the temporal progression of the patient's scores on ED pathology (EDE-Q) and
her mother’'s scores on expressed emotion (FQ), symptom impact (EDSIS), symptom
accommodation (EAISA), emotional state (DASS-21), and caregiving skills (CASK).
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Figure 5| Temporal evolution of raw scores on the scales
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Discussion

The primary objective of this study was to examine the effectiveness of the ECHOMANTRA
program, as a complement to TAU, in an adolescent with AN admitted to a day hospital, to
improve the transition from hospitalization to community life.

Following the intervention, improvements were observed in the therapeutic goals set for
the patient: a reduction in AN symptomatology, increased BMI, improved emotional state,
greater motivation for change, and enhanced psychosocial adjustment. Improvements were also
seen in the family member’'s outcomes: better emotional state and caregiving skills, and
reductions in illness accommodation, expressed emotion, and the impact of symptoms. These
changes were maintained, and in some cases even increased, during the follow-up period.
Additionally, both the patient and the family member provided a positive subjective evaluation
of the program, reflected in good adherence to the intervention.

Due to the observational nature of this study, direct causal relationships between
variables cannot be established. Nevertheless, based on the results obtained, a decrease in AN
symptomatology was observed in the patient, which occurred alongside improvements in the
caregiver’s skills and reductions in both expressed emotion and symptom accommodation by
the family member. These results highlight, as supported by existing scientific literature, the
association of these family-related variables with the optimization of therapeutic outcomes,
underscoring the importance of involving families as active agents in the change process
(Salerno et al., 2016; Philip et al., 2021).

Despite the observed improvements in AN symptomatology and other variables, no
changes were found in the patient's perfectionism. As hypothesized in the literature,
perfectionism tends to remain stable during and after partial recovery from an ED, defined as
the cessation of ED symptoms and weight restoration (e.g., Bardone-Cone et al., 2007; Nilsson

54



et al., 2008; Serrano et al., 2018). This supports the hypothesis that perfectionism is not a state
linked solely to the active phase of the disorder, as a unidimensional cognitive entity, but rather
a multidimensional personality construct with a stable temporal tendency (Hewitt & Flett, 1991).
However, other studies suggest that when full recovery is defined more strictly, perfectionism
levels in recovered individuals do not differ from those in healthy controls (Bardone-Cone et al.,
2010).

After completing the study intervention, the patient continued receiving treatment as
usual in an outpatient setting.

This study has significant clinical implications, as it provides evidence of the
effectiveness of a program that, when used in conjunction with TAU, yields positive outcomes in
addressing AN-R in adolescents. Furthermore, ECHOMANTRA is structured into eight sessions,
making it easily replicable in various settings, such as a day hospital or inpatient unit. The
program was designed to be affordable, scalable, and have broad applicability (Cardi et al.,
2017). The treatment sessions were conducted online, allowing both patients and family
members to incorporate the learning and development of therapeutic skills into their daily
routines, and helping to increase engagement with the intervention. This design helps to
overcome some of the barriers that typically hinder participant adherence, especially among
family members.

Among the limitations of this study, it should be noted that, being a single-case design,
the results cannot be generalized; the positive disposition of both the family and the patient
toward receiving the intervention may have influenced the outcomes presented. In addition, the
assessment tools were self-reported, which may have affected the validity of the results. It also
cannot be determined whether the changes observed in the patient were due to the
ECHOMANTRA program or to TAU. Therefore, future randomized controlled trials are needed,
such as those currently being conducted by Cardi et al. (2017) and Quiles et al. (2021), to better
assess the program's effectiveness.

Despite these limitations, we can conclude that the ECHOMANTRA program, as a
complement to TAU, has been effective in supporting the transition from hospital care to
everyday life in an adolescent patient with AN. Therefore, this program emerges as an
intervention with beneficial effects on improving AN symptomatology and the well-being and
skills of the family member, as well as in maintaining therapeutic change after discharge. It
represents a suitable tool for addressing this transition not only in adult populations but also in
adolescents.
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7.3. Article 3

Assessing the effectiveness and feasibility of the
Experienced Carers Helping Others program in
relatives of adolescents with eating disorders
using an online application format with individual
sessions.

Introductory Note

The following article presents an early evaluation study conducted as part of the
implementation phase of the intervention protocol described in this thesis. This study
focused specifically on gathering preliminary insights from family members of the
participants, with the aim of understanding the potential impact of the intervention.




Method

Participants

Family participants (N = 108) comprised 92 women (85.2%) and 16 men (14.8%); age range:
30-64; M=48.43; SD = 5.26 were recruited from seven different specialist inpatient/day-
patient/outpatient ED units spread throughout Spain. To be eligible for this study, carers had to
meet the inclusion criteria as proposed in Article 1. Carers were excluded from the study if they
were suffering from a serious medical or psychiatric condition and if their daughter declined to
participate in the study. Both parents were invited to participate in the study, and in the case that
they were assigned to the experimental group, both could receive the ECHO program sessions.
However, only the data from one of them were considered for the data analyses, usually the one
who attended the sessions more frequently.

Respect patients, and following the same guidelines as the original ECHOMANTRA study (Cardi
et al., 2017), only women with an ED participated in this study. In addition, it is important to note
that the MANTRA program was designed for it to be applied to women. Therefore, patients were
included if they fulfilled the inclusion criteria proposed in Article 1. Patients were asked to
nominate a carer to whom the researcher invited to participate in the study.

Instruments

Clinical and socio-demographic data. Sociodemographic questionnaire ad-hoc.

Clinical data of the patients was completed by the health care providers at the unit and included
diagnosis, illness duration, and care level.

Emotional wellbeing. Depression and Anxiety Stress Scales (DASS-21; Bados et al., 2005;
Lovibond & Lovibond, 1995). Specifically, the reliability estimates for the present sample ranged
froma > 0.79to a > 0.87 in the subscales, and a > 0.92 in the global score.

Expressed emotion. Family Questionnaire (FQ; Sepulveda et al., 2014; Wiedemann et al., 2002).
The reliability estimates for the present sample were a > 0.71 and a > 0.83, respectively, in each
subscale and a > 0.86 in the global score.

Caregiving burden. Eating Disorders Symptom Impact Scale (EDSIS-S; Carral-Fernandez et al.,
2013; Sepulveda, Lopez et al., 2008; Sepulveda, Whitney et al., 2008). The reliability estimates
for the present sample ranged from a > 0.65 to a > 0.85, respectively, in each subscale and a >
0.85 in the global score.

liness accommodation. Accommmodation to lliness Symptoms Scale (AESED; Quiles et al., 2016;
Sepulveda et al., 2009). The reliability estimates for the present sample ranged from a > 0.71 to
a > 0.85, respectively, in each subscale and a > 0.91 in the global score.

Caregiver skills. Caregiver Skills Scale (CASK; Hibbs et al., 2015; Vintré-Alcaraz et al., 2018).

The reliability estimates for the present sample ranged from a > 0.60 to a > 0.72, respectively, in
each subscale and a > 0.87 in the global score.
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Acceplability and feasibility of the ECHO. Carers in the ECHO arm completed a “Participant
Feedback Form” and the session facilitator documented session attendance, task compliance
between sessions, and reading material completion for each session.

For further details about the instruments, refer to Table 2.

Procedure

Design

This study employed a longitudinal RCT design and 12-month follow-ups. For further details on
the design, refer to Article 1.

Carers completed self-report questionnaires provided by the research assistant at their
corresponding time points. As the patients also received an intervention, they had to complete
the battery of questions at the same time intervals as the carers were assessed. Nonetheless, in
this study we only present the data and results corresponding to family members.

One hundred and eight carers agreed to participate: 54 were allocated to the TAU-only
group and 54 to the ECHO group. Questionnaire completion rates were for TAU-only: 94.44% in
T1, 83.33% in T2, 70.37% in T3 and 50% in T4; and for ECHO + TAU: 81.44% in T1, 66.67% in
T2, 48.25% in T3 and 40.74% in T4.

Figure 6 shows the CONSORT diagram for the study.

Figure 6 | CONSORT diagram flow
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Interventions

For further details on the interventions in both groups, refer to Article 1.

Data analysis

Independent research assessors, who were unaware of the treatment allocations, conducted
pre-randomization evaluations (baseline: T0O), at 2 months (T1; end of the treatment in ECHO
group), at 6 months (T2), at 9 months (T3), and at 12 months (T4).

We used IBM SPSS Statistics 27.0. First, baseline sample characteristics between the
ECHO + TAU and TAU group were compared using t test for continuous variables and X2 test
for categorical variables. All formal statistical analyses were based on an intent-to- treat principle
with all participants analyzed in the condition arm to which they were assigned. Missing data for
both groups were imputed using multiple imputation based on fully conditional Markov chain
Monte Carlo (Schafer, 1997). In both groups, it was proved that all the missing data were Missing
Completely at Random (MCAR) because the Roderick Little test was not significant in any case.
As a result, the final analyses were based on the pooled results of five separate imputations.

We conducted general linear models to evaluate the change in outcome variables over
all five assessment time points for the ECHO + TAU and TAU group (within factor: time, between
factor: ECHO vs. TAU). A significant time x group interaction effect indicates a difference in
change between the two cohorts. A significance level of 0.05 was used. Pairwise comparisons
were performed following a significant main effect of time (Bonferroni's test).

Effect sizes were calculated using partial eta squared. Partial eta-squared indicates the
percentage of variance in the dependent variable attributable to a particular independent
variable. A commonly used interpretation is to refer to effect sizes as small (n = 0.2), medium (n
=0.5), and large (n = 0.8) based on benchmarks suggested by Cohen (2013).

Results

Participant characteristics

After screening and baseline assessment, 54 participants were included in the ECHO + TAU
group and 54 in TAU. Baseline sociodemographic data and clinical characteristics of their
daughters are shown in Table 4. We found no differences between groups in sociodemographic
and clinical characteristics measured at baseline.

Table 4 | Demographic, psychosocial and clinical variables at baseline.

Carers Total sample Experimental Control Group
(N=108) Group (N=54)
(N=54)

Gender

Male N=16 (15.0%) N=8 (14.8%) N=8 (14.8%) ¥°=,01

Female N= 92 (85.0%) N=46 (85.2%) N=46 (85.2%) p=,97
Age M= 48.39 M= 49.19 M= 47.59 t=-1,59

(SD=5.23) (SD=5.89) (SD=4.37) p=,11

Employment status

Employed N=78 (72.9%) N=36 (66.7%) N=41 (78.8%)

Unemployed N=18 (16.8%) N=11 (20.3%) N=7 (13.5%) ¥2=3.77



Job training N=1(0.9%) N=0 (0%) N=1 (1.9%) p=.29
Other N=10 (9.3%) N=7 (13.0%) N=3 (5.8%)
Educational status
First level N 11 (10%) N=8 (14.8%) N=3 (5.56%)
Second level 8 (7%) N=4 (7.4%) N=4 (7.41%) °=9.13
Third Level 4 (4%) N=3 (5.6%) N=1 (1.85%) p=.11
Vocational training N 23 (21%) N=6 (11.1%) N=17 (31.48%)
University degree N 59 (55%) N=31 (57.4%) N=28 (51.85%)
Other 3(3%) N=2 (3.7%) N=1 (1.85%)
Marital status
Married/Living together N=82 (76%) N=42 (77.77%) N=40 (74.1%)
Divorced/Separated :20 (19%) N=9 (16.66%) N=11(20.1%) ¥°=1.40
Single N=5 (5%) N=3 (5.55%) N=2 (3.7%) p=.71
Other N=1(1%) N=0 (0%) N=1 (1.9%)
Relationship with the
sufferer
Mother N=90 (83%) N=44 (81.5%) N=46 (85.10%)
Father N=15 (14%) N=7 (13.0%) N=8 (14.81%) 2=3.07
Other N=3 (3%) N=3 (5.6%) N=0 (0%) p=.22
Patients
Age M=14,94 M=15.02 M=14.85 t=-.55
(SD=1.56) (SD=1.43) (SD=1.43) p=,58
Diagnosis
AN-R N=76 (70%) N=37 (72.22%) N=39 (72.22%) ¥2=.47
AN-P N=11 (10%) N=5 (9.26%) N=6 (11.11%) p=.93
BN N=5 (5%) N=3 (5.56%) N=2 (3.70%)
OSFED N=16 (15%) N=9 (16.67%) =7 (13.12.96%)
lliness duration (months) N=20,37 M=23.45 M=17.28 t=-1.50
(SD=18.81) (SD=24.27) (SD=10.30) p=,14
Care level
Hospitalization N=20 (18.5%) N=8 (14.8%) N=12 (22.2%)
Day care N=58 (53.7%) N=29 (53.7%) N=29 (53.7%) ¥°=2.12
Outpatient N=30 (27.8%) N=17 (31.5%) N=13 (24.1%) p=.55

Comparisons between

In Table 5, we present the means, standard deviations, and results of the general linear model
analysis, including effect sizes, for the outcomes measured at the five evaluation times for both
conditions. The analysis revealed a statistically significant main effect of time in all outcome
variables (all p values < 0.01) indicating improvements in emotional well-being, expressed
emotion, caregiving burden, accommodation to illness, and care skills in both groups, except
for criticism measured with the expressed emotion measure (FQ), the subscale “turning a blind
eye” of the illness accommodation scale (AESED), and in the subscales “bigger-picture,” “biting
your tongue,” “emotional intelligence,” and “frustration-tolerance” of the caregiver skills scale in
the TAU group (p > 0.05). Statistically significant time x group interaction effects were observed
regarding the Emotional Over-involvement, F(3.27) = 2.47, p < 0.05, np? = 0.02; emotional well-
being (with the total score of the DASS-21), F(3.57) = 3.19, p < 0.05, np? = 0.03; depression,
F(3.40) = 3.27, p < 0.001, np? = 0.03; avoidance, F(3.62) = 3.72, p < 0.01, np? = 0.03; caregiver
skills (total score of the CASK), F(3.64) = 3.78, p < 0.01, np? = 0.03; as well as self-care and
insight acceptance CASK subscales, indicating a greater improvement in these outcomes in
ECHO + TAU group compared to TAU.

In Figure 7, we present the profile plots (interaction plots) of these relationships. No time
x group interaction effects were observed for the other outcome variables (all p values > 0.05).

With regard to effect sizes of the change in outcome variables in the ECHO + TAU group,
we found low to medium effects for the expressed emotion (total score of the FQ) and emotional
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over-involvement subscale. We observed low to medium effects for the caregiving burden (total
score of the EDSIS) and two out of the four subscales. We identified low to medium effects for
the emotional well-being (total score of the DASS-21) and the subscales depression and stress.
We also noted low to medium effects for the Illiness accommodation (total score of the AESED)
and two out of the five subscales. Finally, we observed low to medium effects for the total score
of the caregiver skills and the subscale insight-acceptance. Furthermore, medium to large
effects were found in the “nutrition impact” subscale of the caregiving burden scale and in the
“avoidance” subscale of the illness accommodation measure.

Within the TAU group, we observed low to medium effects for various outcome
measures. These included the expressed emotion total score and its emotional over-involvement
subscale, the caregiving burden total score and three of its four subscales, the “stress” subscale
of the emotional well-being measure, the illness accommodation total score and three of its five
subscales, as well as the “self-care” subscale of the caregiver skills scale. Notably, we did not
find any medium to large effects in this group. In fact, effect sizes tended to be higher in the
ECHO + TAU group compared to the TAU group.

Acceptability and feasibility of the intervention

Most of caregivers (81.48%, n = 44) completed the ECHO intervention, accomplishing 43.97%
of the tasks between sessions and reading the contents of the workbook on 75.29% of
occasions.

Ten family members did not complete the program: five carers chose not to finish the
intervention voluntarily, two patients required admission to a more intensive resource; thus,
caregivers decided to cease their participation, two caregivers did not complete the intervention
due to the patients decided not to participate, and one did not respond to contact attempts.
Participant feedback on the intervention is presented in Table 6. As shown in the table,
participants indicated a high level of satisfaction with the ECHO
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Table 5 | Results of general linear models analyzing outcomes in the ECHO and TAU groups.

T0 1 T2 T3 T2
M (DT) M (DT) M (DT) M (DT) M (DT) Time Bonferroni N2 Time x group
FQ
F(2.72)=21.93; TO>T1*;, TO>T2**; TO>T3*™; TO>T4***; T1>T2**;
ECHO 2838(8.15) 2488(6.74) 2224(6.37) 23.14(6.09) 1088(5.14) ) T1aTars: Tasgas 029 i3 08)-1.303;
F(3.72)=15.28; TO>T2*; TO>T3*; TO>T4***; T1>T2*T1>T3%, p=0.27
TAU  2023(801) 2858(8.10) 2572(7.67) 2524(8.11)  2170(462) O¢% TIo T TonT a ToaT 4" 0.22
Critical comments
ECHO 1064(515) 9.86(399)  861(335)  10.11(3.34) 856(279) [(3:25)=4.96 T2<T3* T3>T4* 0.08
R R R S R p<.01 <hen 1o : F(3.72)=0.52;
TAU  11.20(4.42)  10.73(5.01)  10.12(4.82)  10.46(4.92)  9.43(2.50) 590767):2-32? ; 004 P=0.70
Emotional over-involvement
F(2.73)=47.20; TOST1***T0> T2 TO>T3**: TO>T4*™; T1>T2*;
ECHO 17.74(417) 1508(379) 1360(393) 1281362 1122613 [{5) TIoTaw, TiaTavt: TooTawes: TawT awws 047  ¢307)-247,
F(3.48)=25.47; TO>T2* TOST3**, TOST4™* T15T2%: T15T4***: p=0.05
TAU  18.03(508) 17.84(504)  1558(431)  14.66(408) 12.67(296) O00) TouTavs, TouT 4+ 0.32
EDSIS
F(2.92)=47.82 TOST1***T0> T2 TO>T3**: TO>T4**; T1>T2;
ECHO 36.08(1348) 26.43(12.86) 2135(10.86) 2074@.73) 1530(6.01) [FE) TIoTaw, TiaTavt: TooTawes: TowT arws 047  ¢3.56)-2.14:
F(3.58)=39.41; TO>T2***; TO>T3*™; TO>T4***; T1>T2*T1>T3***; p=0.08
TAU  B7.53(1181) 83.51(1421) 27.86(1226) 25.20(1079) 17.85(7.58) °00) TiaTa ToaTaww ToaTdwes 0.42
Nutritional impact
F(2.81)=63.97; TO>T1#*TO>T2**; TO>T3***; TO>T4**;
ECHO 12.11(503) 746435  6.03369)  545(283)  3.48(1.89) 25 I Tv TS T8 T TAe: Tho Tavet: TaoTawes 054 F348)=1.19; p
F(3.67)=46.39; TOST1%%T0> T2 TO>T3**; TO>T4**; T1>T2*; -0.31
TAU  13.08(433) 10.20(6.17)  7.74(466)  7.13885)  468(262) L (OF) TIoTaw, TiaTavt: TooTawes: TowT awws 0.46
Guilt
F(2.79)=21.77; TO>T15TO>T2"; TOST3**; TO>T4***; T1>T2***,;
ECHO 0.90(498)  7.73(394) 578343  598(313) 541270 Z00) T1oTaw: T1aTame 029 3482170,
F(3.17)=21.34; TO>T2**; TO>T3**; TO>T4*™*; T1>T2*; T1>T3*%; p=0.16
TAU  1027(508) 0.44(479)  7.60(391)  728(347) 581294 (O40) TioTawb: ToaTaves: TooTar 0.28
Dysregulated behavior
F(2.76)=8.17; \
ECHO 551(483)  461(423) 354352  430@.39)  285(1.87) *0) TO>T2**T0>T4*; T3>T4 013 5 40) 1.20:
TAU  504(319)  5083.77) 459382  460(305)  3.35(2.60) E(jgf)=3'96? TO>T4%; T1>T4* 007 P=031
Social isolation
F(2.78)=27.13; TO>T2**: TO>T3***; TO>T4***; T1>T3*; T1>T4***;
ECHO 8.5(4.18) 658(3.73)  595(367) 504230 368205 ) TouTawwe TauTawes 034 (350)- 1.4 p
TAU  9.13(4.31)  879(4.56)  7.73(3.79)  652(349)  4.17(1.98) 2(21%3215.09; 19> 13 TOXTAT TS TS, TH>T4T 12> T4 032 oM
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Table 5 (continuation)

0 T ™ 3 T2
M (DT) M (DT) M (DT) M (DT) M (DT) Time Bonferroni Np2 Time x group
DASS-21
F(2.46)=26.62; "
ECHO  1819(10.56) 1125(.22) 857(635)  9.03(656) 868552 [ ool TOST1**: TO>T2*; TO>T3*; TO>T4**; T1>T2 033  [357)-3.10:
TAU 17.73(11.37)  16.09(12.13) 12.93(11.16) 11.97(10.74)  9.03(5.87) p(<30781):1046 TO>T2*; TO>T3*; TO>T4™™; T1>T4** 016 P=02
Depression
ECHO  18.19(10.56) 3.86(3.48)  3.05(264)  333(259)  3.13(2.35)  (2.24)=16.65 TO>T1*; TO>T2™; TO>T3*; TO>T4** 0.24
19(10. 86(3. .05(2. 33(2. 132 p<.001 ' ' ' 24 F(3.40)=3.28,
TAU 578 (4.30)  5.49(4.42)  4.44(447)  453(4.08)  3.24(2.40) p(<306&1) 60.05; TO>T4*; T1>T4™ 010 P<001
Anxiety
F(2.25)=10.09; "
ECHO  367(365)  221(260)  156(178)  187(215)  1.70(166) (o4O TO>T4*; T1>T4 016 Fig22)-1.80
TAU 3.84(3.73)  3.57(3.98)  2.69(3.28)  2.46(3.16)  1.70(1.94) 2(365&1)=44.67; TO>T1*; TO>T2*™; TO>T3*; TO>T4* 010 P=
Stress
ECHO  803(364)  514(2.00)  421(271)  393(258)  382(218)  [(3.12)=33.98; TO>T1#, TO>T2*; TO>T3**; TO>T4**T1>T4* 0.39
03(3. 14(2. 212 93(2. 82(2. P01 ; ; ; ; 39 F(3.81)=2.22;
TAU 815(4.58)  7.05(4.59)  581(4.02)  502(4.13)  4.20(2.52)  F(4)=14.27;p<.001  TO>T2™; TO>T3**; TO>T4**; T1>T3% T1>T4* 021 P=07
AESED
F(2.68)=41.84; TOST1™; TO>T2**; TO>T3™; TO>T4™*; T1>T2**;
ECHO  46.61(20.17) 3527(1528) 28.15(1415) 2572(1188) 18.808.05) (G0 LU QRO QL LML e N 044 £317)=077;
F(3.49)=29.00; TOST2™; TO>T3**; TOST4*; T1>T3*; T1>T4***; p= 52
TAU 4928(21.05) 42.30(2068) 36.22(17.61) 32.18(1454) 2330(11.26) 70 Toa T Tantamss 0.35
Avoidance
F(2.94)=53.91; TOST1™*: TO>T2™; TO>T3*; TO>T4**; T1>T2™;
ECHO  17.61(7.05)  1208(540) 9.14(500)  831(424) 615353  FC5H TioTaees, T1aTgoes, TouTaees. Ta0T e 050 g 63)-373:
TAU 18.30(6.98)  16.15(7.28)  13.92(7.10)  11.97(10.74) 7.30(4.32)  F(4)=37.12;p<.001  19>T27: TO>T3' ™% TO>T4™ T1>T3™ T1>T4™ 041 P=01
TOST4" T3>T4
Reassurance seeking
F(2.35)=22.22; TOST2™* TO>T3**; TO>T4™*; T1>T2%; T1>T3% T1>T4**,
ECHO  1063(7.40) 798(499)  579(380)  561(333)  425235)  [C3O) a4 tan s 030 £p78)-38.32
TAU 11.81(6.97) 895(7.31)  7.38(5.87)  7.28(4.49)  5.56(3.49) FF)(SO” 16.68; TO>T2***; TO>T3**; TO>T4™; T1>T4*; T3>T4* 024 P=94
Meal ritual
ECHO  350(4.06)  3.17(3.36)  2.73(3.33)  2.07(197)  1.37(0.96) 5(36581):6-74? TO>T4*: T1>T4™; T2>T4*; T3>T4* 0.11 g(:3§12):0.32;
TAU 438(5.49)  3.91(4.87) 285295  247(259)  181(1.71)  F(2.67)=6.54; p<.01  TO>T4*: T1>T4™; T2>T4* 0.11
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Table 5 (continuation)

T0 1 T2 T3 T4
M (DT) M (DT) M (DT) M (DT) M (DT) Time Bonferroni Np2 Time x group
AESED
Control of family
F(2.75)=25.38; TO>T2**: TO>T3*; TO>T4**: T1>T2%; T1>T3*;
ECHO 1260(6.47) 1052(4.84) 8.89(4.13)  796(361)  584260)  Z(0) T1aTav: TooTares: TooTaw 032 307082,
F(3.60)=17.71; TO>T2*: TO>T3*; TO>T4***: T1>T3*; T1>T4*, p=.83
TAU  1300(543) 11.68(558) 10.32(4.42) 9.36(384)  7.10@.32)  [Crr) TooT v, TanTabs 0.25
Turning a blind eye
ECHO  219(2.93)  170(2.26)  161(2.29)  187(161)  1.15(1.07)  F(286)=3.20; T3>T4* 0.06
19(2. 70(2. 61(2. 87(1. 1501, p=.03 06 F(3.07)=0.84;
TAU 203(2.83)  170(1.66)  178(2.29)  1.98(1.96)  1.40(1.33) 59'315):1'23; ; 002 P=87
CASK
F(346)=1733, *. kK Hok ok, *k
ECHO 70.98(11.65) 77.32(043) 79.47(8.30) 187(161)  8215(7.19) P00 TO<T1%; TO<T2***: TO<T3*: TO<T4***: T1<T4 025 F(3.64)=3.79:
TAU  71.89(10.52) 70.69(11.40) 74.76(10.51) 73.82(11.28) 23.30(11.26) F(4)=6.69; p<.001  TO<T4**; T1<T4*; T3<T4* 011 P=01
Bigger picture
ECHO 75.98(13.27) 79.69(10.47) 80.75(9.20)  80.15(11.00) 8351(7.66) [ (2:97)=5.38; TO<T4* 0.09
98(13. -69(10. 7509 15011 517 p<.01 09 F3.08)=1.72;
TAU  77.29(12.61) 76.05(11.95) 78.62(12.03) 77.38(11.77) 79.34(9.40) g(__3§12)=1.22; ; 002 P=16
Self-care
F(2.25)=31.43; TO<T1%*; TO<T2***; TO<T3**; TO<T4***; T1<T4***:
ECHO 5889(1889) 7237(13.18) 75.12(11.63) 77.69(10.73) 81.008.45) (245) TS 037 £3.40)=4.19:
F(3.73)=19.99; TO<T2*; TO<T3™; TO<T4***; T1<T3*; T1<T4***, p<.01
TAU  50.24(18.08) 60.36(19.50) 66.86(16.07) 69.19(13.84) 77.25(0.79) ({3 IOt TacTab 0.24
Biting-your-tongue
ECHO 7052(16.96) 72.44(14.46) 77.17(13.90) 72.89(15.91) 80.82(10.20) F(4)=6.50; p<.001  TO<T4***: T1<T4**; T3<T4** 011 Fray=1.30
TAU  69.73(16.32) 67.78(17.39) 70.37(14.42) 71.62(12.52) 74.77(12.17) E(__S.Sig)=2_41; . 004 p=27
Insight-acceptance
F(2.68)=22.28: " \
ECHO 61.14(19.90) 73.51(14.05) 77.53(11.63) 76.46(12.00) 79.58(8.96) piggg 8 TO<T1*; TO<T2***; TO<T3**; TO<T4***: T1<T4 030 g 40)-7.82.
TAU  68.30(18.31) 63.94(18.48) 69.52(17.35) 70.10(16.07) 74.31(12.88) 5(35513):4'24; T1<T4 0.07 P<.001
Emotional intelligence
ECHO 73.81(15.77) 78.36(12.58) 79.38(11.44) 80.75(10.13) 81.85(7.73) 29817)=5-31? TO<T4** 009 F(3.70)=1.92:
TAU  74.01(14.95) 72.59(15.28) 77.22(12.17) 73.92(14.17) 78.91(10.09) F(4)=2.95:p=.02 - 005 P=T11
Frustration-tolerance
ECHO 76.89(13.22) 82.53(9.36) 82.47(8.35) 81.27(9.08)  83.27(7.01) 2(3813#4'71; TO<T4* 008 F(3.63)=161:
TAU  75.93(12.63) 75.40(12.60) 78.91(11.63) 76.96(13.17) 79.61(8.55) F(4)=2.09:p=0,8 - 004 P=18
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Figure 7 | Profile plots: Changes regarding the mean (a) emotional over-involvement,
(b) total score DASS-21, (c) depression subscale, (d) avoidance subscale, (e) total score
CASK, (f) self-care subscale, and (g) insight and acceptance subscale.
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Table 6 | Carer feedback on the ECHO intervention

M (SD) Range

1. Do you believe the sessions have been helpful in improving your 9.41(0.88) 7-10
experience as a caregiver?

2. Do you believe the sessions have been helpful in...
2.1. Better understanding what an eating disorder is? 9.30 (0.82) 7-10

2.2. Better understanding how the eating disorder developed and why it  8.80 (1.32) 6-10
continues to persist?

2.3. Having more skills and tools to address your daughter's eating 9.48(0.82) 7-10
problem?

2.4. Improving your communication with your daughter? 9.25(1.10) 5-10
2.5. Using motivational interviewing and active listening strategies in your 9.30 (0.88) 7-10
communication with your daughter?

2.6. Having a more compassionate and less critical communication with  9.36 (0.89) 7-10
your daughter regarding the eating disorder?

2.7. Having more strategies to handle challenging 9.18 (1.11) 6-10

situations with your daughter, such as mealtime?
3. About the intervention...

3.1. Has it provided you with tools and taught you skills to help your 9.25(0.81) 8-10
daughter with the eating disorder?

3.2. Has it been satisfactory for you? 9.60 (0.66) 8-10
3.3. Was it what you expected? 8.77 (1.38) 5-10
3.4. Would you recommend it to another family member 9.84 (0.37) 9-10

with a daughter with an eating problem?

Discussion

The main aim of the present study was to analyze the effectiveness of adding the ECHO
intervention program applied online and individually to the traditional intervention (TAU) for
caregivers of patients with ED by means of a RCT. In addition, the second objective was to
examine the acceptability and feasibility of this new format of the program ECHO.

The results generally confirmed our first hypothesis, indicating that carers allocated to
ECHO + TAU demonstrated significant improvements in expressed emotion, psychological well-
being, and lower iliness accommodation, and burden in comparison to carers from the control
group (TAU). With regard to expressed emotion, as assessed with the FQ, it is interesting to note
that only in the ECHO + TAU group was there an improvement in the factor on “critical
comments,” albeit with a small effect size. With regard to the factor “emotional over involvement,”
a significant effect was observed in the interaction, indicating that although changes were
observed in the TAU group after treatment, the changes were greater when the ECHO
component was added. Previous RCT studies have found no differences in expressed emotion
factors (Hodsoll et al., 2017), so one possible explanation could be that the application format
(individual and online) has improved the results.

In terms of the impact of ED on caregivers, assessed with the EDSIS, both interventions
showed changes, with small to moderate effect sizes, similar to, but smaller than that found in
the Adamson et al. (2019) study. No interaction effect was found for any factor.

Regarding emotional well-being (DASS-21), although statistically significant differences
were found for all three factors in both groups, the effect sizes were slightly larger in the group
with the addition of ECHO. Effect sizes were larger than in the Adamson et al. (2019) study. In
addition, for the depression factor, an interaction effect was observed, indicating that the ECHO
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program is more effective in reducing depressive symptomatology in caregivers than using the
TAU program alone.

Results on the effect of treatment on caregivers' accommodation to the disease (AESED)
showed differences on all factors with slightly larger effect sizes in the ECHO component
compared to the TAU group. With the TAU program, significant differences were found in four
factors, but not in “turning a blind eye.” It is interesting to note that the interaction effect is
observed in the factor “avoidance,” and only in the ECHO + TAU group was a medium effect
size reached. Effect sizes were larger than in the Adamson et al. (2019) study.

Finally, the greatest differences in the effectiveness of the ECHO program were found in
the acquisition of caregiver skills (CASK). In accordance with our second hypothesis, while in
the ECHO + TAU group differences were found in all factors, in the TAU group, differences were
only found in the factors “self-care” and “insight acceptance.” It is precisely these two factors in
which an interaction effect is observed, showing that the improvement was significantly greater
inthe ECHO + TAU group. It is also interesting to note that for factors “Bigger picture,” “emotional
intelligence” and “frustration tolerance,” although with very small effect sizes, differences
appeared only at the one-year follow-up. It could indicate that those are aspects that take some
time to assimilate. Effect sizes in case of self-care and insight acceptance were close to 0.40
similar to those found in previous study (Adamson et al., 2019; Hodsoll et al., 2017).

Our third hypothesis was that the efficacy of the combined intervention (ECHO + TAU)
would remain stable at the 3-, 6-, and 12-month follow-ups. The results confirm this hypothesis
for factors that showed improvement. Moreover, it is interesting to note that in most of these
factors there is a tendency showing increasing differences from baseline, with significant
improvement even between follow-ups (TO > T1; T1 > T2; T2 > T3; T3 > T4).

In the present study, 81.48% of caregivers completed the ECHO program, showing a
higher adherence rate than previous studies (Hodsoll et al., 2017). This may be due precisely to
the fact that in this format the flexibility and ease of attending the sessions was greater, as in this
case the sessions were individual and online. However, in the previous studies the formats did
not allow for this flexibility as they were group-based and/or through self-help materials (books,
DVDs, web-based materials, self-guides) and showed a low adherence of caregivers to the
program (Adamson et al., 2019; Hibbs et al., 2015a; Hibbs et al., 2015b; Hodsoll et al., 2017).
Regarding the 12-month follow-up, 66.66% of the participants completed the evaluation. In
previous studies, only the 68% of caregivers completed the program in 75% of the sessions, with
a 41% data loss 12 months after the end of the program (Hibbs et al., 2015a; Hibbs et al., 2015b).
The study by Adamson et al. (2019) increases the percentage of caregivers who did not
complete their follow-up assessment 3 months after the end of ECHO to 48%.

In terms of homework, in the present study, although they indicated that they read the
book most of the time (>75%), they only completed 43.97% of the homework assignments.
Although they are low rates, those percentages were higher than in previous studies. Hodsoll et
al. (2017) highlight that lack of engagement with the intervention may be due to high rates of
caregiver distress in the initial phase of adaptation, which, coupled with a lack of time to read
the ECHO materials, may explain why only 36% of caregivers in their study reported having read
half of the book. In order to improve compliance with these tasks, it would be appropriate to
review the content and difficulty of them to ensure that the low compliance rate is not due to the
tasks being difficult to understand or perform. In addition, and in order to encourage them to
carry out these tasks it might be appropriate to send a “reminder note” to parents to further
encourage on the completion of them.
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When caregivers were asked about their satisfaction with the program, in 10 of the 12
items the scores were higher than 9 out of 10, and the remaining two were close to 9 (8.77 and
8.80). They rated the program as very satisfactory for improving their experience as caregivers,
for developing skills and tools to improve communication with their daughters (more
compassionate and less critical), and for dealing with conflictive situations and difficult
management of the disorder. Previous research with ECHO (Adamson et al., 2019; Hibbs et al.,
2015a; Hibbs et al., 2015b) has indicated, through qualitative assessments, that caregivers
would like more direct guidance in skills training and have reported that the intervention was
helpful. In this sense, our study provides a high level of satisfaction with the program and its
contents, along with a quantitative assessment of caregivers' satisfaction.

Among the limitations of this study, we can highlight the self-administration of the
assessment instruments, the reliability of a scale of the EDSIS was below the adequate, and the
lack of control over the TAU programs that were being applied in the different hospital units.
Another limitation of our study is that we only included female patients with an ED. This prevents
us from obtaining relevant data about men. Therefore, in future researches, men should be
included in order to know the feasibility and effectiveness of this program in them. In addition,
future studies should examine whether the effectiveness of ECHO + TAU on caregivers has
implications for patients' improvement in terms of emotional well-being, the quality of the
relationship with their caregivers and on the symptoms of the disorder itself.

Among the strengths of this study, we highlight that it is a multicenter, randomized,
controlled clinical trial, with a longitudinal design comparing two parallel groups, with a relevant
size sample. It is the first study that provides evidence on the effectiveness and feasibility of the
ECHO program in family members of adolescent patients with an ED. Furthermore, this study
shows the effectiveness of a different way of applying this intervention program in the relatives
of these patients, since it has been used in individual and online sessions, allowing for
individualization and taking into account in some way the personal circumstances of each family.

The ECHO program for caregivers of patients with EDs was designed to be affordable,
scalable, and have a broad reach (Cardi et al., 2017). As it has been pointed out in the
introduction section, the original ECHO program has worked through formats such as workshops
and self-guides, offering caregivers access to program content through platforms (Treasure et
al., 2015). It is important to note the novelty in our trial, where program sessions were individually
delivered online to each caregiver. This approach facilitates the immediate and guided transfer
of caregiving skills, as previous studies have indicated (Adamson et al., 2019; Ruiz et al., 2023),
promoting caregiver program adherence as the schedules of the program sessions were
adjusted according to the needs of each caregiver.

The results of this RCT show that after ECHO + TAU and after TAU significant changes
in many factors are achieved. However, with the addition of the ECHO program, improvements
were achieved in all the factors evaluated and for the remaining factors where changes were
also obtained in the TAU group, the improvement was greater in the case of ECHO + TAU,
showing larger interaction effects and/or effect sizes in almost all subscales. Undoubtedly, it is
of great importance that family caregivers receive specialized attention adapted to their needs,
given that involving the family in the treatment of EDs is a key strategy for their recovery (Treasure
& Nazar, 2016). The application of a specific program for caregivers in addition to the TAU
achieves positive results in caregivers, which leads to better care for patients with an ED.

In conclusion, this study offers relevant clinical contributions for ED treatment. Results
have highlighted that by adding ECHO to TAU, caregivers' skills increase and their emotional
state improves. In addition, it has also been shown to be effective in reducing some of the
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negative effects suffered by ED caregivers, such as symptom accommodation, the impact of the
disease, expressed emotion, and they feel more competent and able to cope with the care of
their loved one. At the clinical level, this study offers an effective, feasible, successful, and
protocolized program for working with these relatives.
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7.4. Article 4

Efficacy of the ECHOMANTRA individual online
intervention to support recovery from eating
disorders in adolescent patients: a randomized
controlled trial. European Journal of Eating
Disorders.

Introductory Note

The following article presents the main findings and final analyses derived from the
intervention study conducted as part of this thesis. This work constitutes the core of the
research, offering a comprehensive evaluation of the program's effectiveness based
on the complete dataset. The results provide critical evidence regarding the outcomes
of the ECHOMANTRA program and its impact on the variables of interest.




Method

Participants

To be eligible for this study, patients had to meet the inclusion criteria outlined in Article 1.
Patients were also required to nominate a primary carer to participate in the trial.

A total of 108 patient—carer dyads were recruited from seven specialist ED units across Spain,
including inpatient, day-patient, and outpatient settings.

To be eligible for the study, patients had to meet the inclusion criteria detailed In Article 1. The
mean age of participating patients was 14.94 years (SD = 1.56). 80% (n = 77) met criteria for
AN, 5% (n = 5) for BN, and 15% (n = 16) for OSFED. In order to take part in the study, patients
were required to nominate a primary carer who would also participate in the trial.

Carers had a mean age of 48.39 years (SD = 5.23). To be eligible, carers needed to meet
the inclusion criteria described in Article 1. Carers were excluded if they were experiencing
a severe medical or psychiatric condition, or if the associated patient declined participation.
Both parents were invited to participate when possible, and in cases where the dyad was
allocated to the intervention condition, both were allowed to attend ECHO program
sessions. However, only the data of one caregiver per dyad was considered, typically the
one who attended the sessions most consistently.

All participants provided informed consent and the study received ethical approval from the
corresponding institutional review boards (Appendix).

Instruments
Further details on instruments used are available in Table 2.
Patients

Ad-hoc sociodemographic data questionnaire collected age, gender, and education details.

Ad-hoc clinical data questionnaire covering DSM-5 diagnosis, illness duration, BMI, level of care.
It was completed by the healthcare providers at the unit.

Eating Disorder Examination Questionnaire (EDE-Q) (Fairburn & Berglin, 1997; Pelaez-
Fernandez et al., 2013). In the present sample, reliability estimates were a > 0.73 to a > 0.92 for
the subscales and a > 0.94 for the total score.

Depression and Anxiety Stress Scales (DASS-21) (Bados et al., 2005; Lovibond & Lovibond,

1995). In the present sample, reliability estimates were a > 0.79 to a > 0.93 for the subscales
and a > 0.94 for the total score.

72



Clinical Impairment Assessment (CIA 3.0) (Bohn & Fairburn, 2008; Martin et al., 2015). In the
present sample, reliability estimates were a > 0.83 to a > 0.86 for the subscales and a > 0.92 for
the total score.

Health Survey (SF-12) (Ware et al. 1996; Vilagut et al., 2008). In the present sample, reliability
estimates were a > 0.65 and a = 0.73, respectively.

Eating Disorders Quality of Life (EDQoL) (Engel et al., 2006; Quiles et al., 2023). In the present
sample, reliability estimates were a > 0.78 to a > 0.91 for the subscales and a > 0.91 for the total
score.

Motivation to Change Rule (Miller & Rollnick, 1999)

Health Survey (SF-12). (Ware et al., 1996; Vilagut et al., 2008)

Child and Adolescent Perfectionism Scale (CAPS) (Flett et al., 1997; Castro et al., 2004). In the
present sample, reliability estimates were a > 0.93 for the Self-Oriented Perfectionism subscale,
a > 0.90 for the Socially Prescribed Perfectionism subscale, and a > 0.92 for the total score.

Obsessive-Compulsive Inventory Revised (OCIR) (Foa et al., 2002; Fullana et al., 2005). In the
present sample, reliability estimates were a > 0.67 to a > 0.86 for the subscales and a > 0.88 for
the total score.

Acceptability and Feasibility of ECHOMANTRA. Patients in the ECHOMANTRA group completed
a “Participant Feedback Form” at the end of the intervention. Additionally, the therapist recorded
attendance, completion of tasks between sessions, and engagement with reading materials for
each session.

Carers

Ad-hoc sociodemographic data questionnaire collected age, gender, marital status, relation with
the patient, education, and employment status.

Depression and Anxiety Stress Scales (DASS-27) (Bados et al., 2005; Lovibond & Lovibond,
1995). In the present sample, reliability estimates ranged from a > 0.79 to a > 0.87 for the
subscales and a > 0.92 for the global score.

Family Questionnaire (FQ) (Wiedemann et al., 2002; Sepulveda et al., 2014). In the current
sample, reliability estimates were a > 0.71 for the Critical Comments subscale, a > 0.83 for
Emotional Over-Involvement, and a > 0.86 for the total score.

The Eating Disorders Symptom Impact Scale (EDSIS-S) (Sepulveda et al., 2008a; Sepulveda et

al., 2008b; Carral-Fernandez et al., 2013). ). In the present sample, reliability estimates ranged
from a > 0.65 to a > 0.85 for the subscales and a > 0.85 for the global score.
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The Accormmodation to lliness Symptomns Scale (AESED) (Sepulveda et al., 2009; Quiles et al.,
2016). In the present sample, reliability estimates ranged from a > 0.71 to a > 0.85 for the
subscales and a > 0.91 for the total score.

The Caregiver Skills Scale (CASK) (Hibbs et al., 2015a; Hibbs et al., 2015b; Vintro-Alcaraz et al.,
2018). In the present sample, reliability estimates ranged from a > 0.60 to a > 0.72 for the
subscales and a > 0.87 for the total score.

Acceptability and Feasibility of ECHOMANTRA. Carers in the ECHOMANTRA group completed
a custom “Participant Feedback Form” at the end of the intervention. The therapist also recorded
attendance, completion of tasks between sessions, and engagement with reading materials for
each session.

Procedure

Design

This study is a multi-center, randomized, controlled, double-masked design comparing two
parallel groups, following CONSORT guidelines. Further information about the study design is
provided in Article 1.

Recruitment ran from September 2021 to September 2023 across seven different
specialist inpatient/day-patient/outpatient ED units spread throughout Spain.

After screening and baseline assessment, 54 dyads were included in the
ECHOMANTRA+TAU group and 54 in the TAU group. For patients, questionnaire completion
rates were as follows: for MANTRA, 87.04% at T1, 74.07% at T2, 64.81% at T3, and 55.56% at
T4; and for TAU-only, 92.59% at T1, 87.04% at T2, 74.07% at T3, and 64.81% at T4. Regarding
carers, completion rates were: for ECHO, 81.48% at T1, 74.07% at T2, 62.96% at T3, and 57.41%
at T4; and for TAU-only, 94.44% at T1, 85.19% at T2, 83.33% at T3, and 68.52% at T4. For more
details see the CONSORT diagram flow chart (Figure 8).

Interventions

For further details on the interventions in both groups, refer to Article 1.

Statistical analysis

Independent research assessors, blinded to the treatment allocations, conducted evaluations to
randomization (baseline: T0), at 2 months (T1; end of treatment for the ECHOMANTRA group),
at 6 months (T2), at 9 months (T3), and at 12 months (T4).

Jamovi (version 2.3.28) was used for data analysis. Baseline characteristics were
compared between groups using t-tests and chi-square tests.

All analyses followed an intent-to-treat approach. Missing data was imputed using
multiple imputation based on fully conditional Markov chain Monte Carlo (Schafer, 1997),
confirmed as MCAR indicated by the non-significant result from the Roderick Little test.
Consequently, final analyses were based on the pooled results from five separate imputations.
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Figure 8 | CONSORT diagram describing the flow of participation in the study.
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General linear models, using the GAMLj module, assessed outcome changes across all
time points for both groups (time x ECHOMANTRA vs. TAU). Significant time x group interaction
effects indicated differences in change between groups. Pairwise comparisons and effect sizes
(omega squared, w?) were calculated. Effect sizes were interpreted as small (w? = 0.01), medium
(w? = 0.06), or large (w? = 0.14), based on benchmarks proposed by Cohen (2013).

A separate model analyzed outcome changes within the MANTRA + TAU group based
on diagnosis and care level, with time as the within-subject factor and diagnosis/care level as
between-subject factors. Significant interactions would suggest different changes across
diagnostic groups or care levels. Statistical significance was set at 0.05, with Bonferroni-adjusted
pairwise comparisons and effect sizes calculated where appropriate.
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Results

Sample characteristics

After screening and baseline assessment, 54 dyads were included to each group.

Baseline sociodemographic and clinical characteristics are presented in Table 7. No
significant differences were found between groups in sociodemographic at baseline. A total of
104 patients were aged 17 or younger, while a small proportion of the sample was older than 18
(N = 4). Most had attained post-primary school-level education.

18.51% (n = 20) received hospital level ED treatment, 53.70% (n = 58) attended a day
center, and 27.77% (n = 30) were outpatients. Diagnoses were: 80% (n = 77) AN, 5% (n = 5)
BN, and 15% (n = 16) OSFED. Mean BMI was 17.09 kg/m?(SD = 3.41)), and mean disorder age
of onset was 13.40 (SD = 1.67).

Common comorbidities included affective disorders (N = 25, 23.1%), dysfunctional
personality traits (N = 22, 20.4%), and anxiety disorders (N = 16, 14.8%). Less common
conditions included obsessive-compulsive disorder (N = 5, 4.63%), substance abuse (N = 3,
2.8%), post-traumatic stress disorder (N = 2, 1.8%), and autism (N = 1, 1.85%).

Most caregivers were mothers, female, and married. The majority were the parents of
the patient. No baseline score differences were found between groups (p>.05).

Comparisons between ECHOMANTRA and TAU

The results of the general linear mixed model analysis, including effect sizes, are shown in Tables
8 and 9 for BMI and other outcomes.

For patients, a significant main effect of time was found in all outcome variables,
indicating improvements in both groups, except for the Importance of change, and the Financial
subscale of the EDQoL in the MANTRA+TAU group, and the Neutralising subscale of the OCIR
in the TAU group (p > .05). Large effect sizes were found for the EDEQ, DASS-21, EDQoL, SF-
12, CIA 3.0 and OCIR in both groups, and CAPS only in the MANTRA+TAU group. Effect sizes
were generally higher in the MANTRA+TAU group, except for the Anxiety subscale of the DASS-
21, Physical Health subscale of the SF-12, and Ordering subscale of the OCIR. Statistically
significant time x group interaction effects were observed for the EDEQ and all of its subscales,
the DASS-21 and all of its subscales, the Confidence in the ability to change, the CAPS and its
Socially prescribed perfectionism subscale, and the Neutralising subscale of the OCIR, showing
greater improvements in the MANTRA+TAU group.

For carers, significant main effect of time was found for all outcome variables, except for
the Critical comments subscale of the FQ, the Anxiety and Depression subscales of the DASS-
21, the Turning a blind eye subscale of the AESED, and the CASK in the TAU condition (p>.05).
Effect sizes were higher in the ECHO+TAU group. Significant time x group interactions showed
greater improvements in the MANTRA+TAU group for the FQ and its Emotional over-involvement
subscale, the Guilt subscale of the EDSIS, the Depression subscale of the DASS-21, the
Avoidance and Family control subscales of the AESED, and the CASK and all of its subscales.

In Figure 8 and Figure 9 we present respectively the profile plots (interaction plots) of
the patients and carers for these relationships.
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Table 7 | Demographic, psychosocial, and clinical variables at baseline.

PATIENTS
MANTRA+TAU (N=54) TAU (N=54) Total (N=108)
Age M=15.02 (SD=1.69) M=14.85 (SD=1.43) M=14.94 (SD=1.56) t=-0.55; p=.58
Educational level
First level n=1(1,85%) n=1(1,85%) n=2 (2%) x°=3.97; p=.55
Second level n=36 (66,67 %) n=39 (72,22%) n=75 (69%)
Third level n=10 (18,52%) n=12(22,22%) n=22 (20%)
Vocational training n=4(7,41%) n=2 (3,70%) n=6 (6%)
University studies n=2 (3,70%) n=0 (0%) n=2 (2%)
Other n=1(1,85) n=0 (0%) n=1(1%)
Diagnosis
AN-R n=37 (68,52%) n=39 (72,22%) n=76 (70%) x°= 0.59; p=.90
AN-P n=5 (9,26%) n=6 (11,11%) n=11(10%)
BN n=3 (5,56%) n=2 (3,70%) n=5 (5%)
OSFED n=9 (16,67) n=7 (12,96) n=16 (15%)
Age of onset M=13.46 (SD=1.60) M=13.35 (SD=1.75) M=13.40 (SD=1,67) t=.36; p=.72
Duration of illness (months) M=23.45 (SD=24.27) M=17.28 (DT=10.30) M=20.37 (DT=18.81)  t=-1.70; p=.09
BMI M=17.34 (SD=3,94) M=16.83 (SD=2.81) M=17.09 (SD=3,41) t=-77;, p=.45
Level of care
Hospitalization n=8 (14.81%) n=12(22.22%) n=20 (18.51%) x°=1.33; p=.51
Day care n=29 (53.70%) n=29 (563.70%) n=58 (563.70%)
Outpatient n=17 (31.48%) n=13 (24.08%) n=30 (27.77%)
CARERS
ECHO+TAU (N = 54) TAU (N = 54) Total (N = 108)
Age M =49.19 (SD = 5.89) M = 47.59 (SD = M = 48.39 (SD = t=-1.60;p =
4.37) 5.23) 1
Gender x?= 0.00;
p=1.00
Female n =46 (85.2%) n =46 (85.2%) n =92 (85%)
Male n=28(14.8%) n =46 (14.8%) n=16(15%)
Marital status
Married / Living together n=42(77.77%) n =40 (74.1%) n =282 (76%) x°=1.45; p=.69
Separated / Divorced n=9(16.66%) n=11(20.1%) n =20 (19%)
Single n=23(555%) n=2(37%) n=>5(5%)
Widowed n=0(0%) n=0(0%) n=0(0%)
Other n=0(0%) n=1(1.9%) n=1(1%)
Educational level x°=9.02; p=.11
First level n=28(14.81%) n=3(556%) n=11(10%)
Second level n=4(7.41%) n=4(7.41%) n=28(7%)
Third level n=3(556%) n=1(1.85%) n=4(4%)
Vocational training n=6(11.11%) n=17(31.48%) n=23(21%)
University studies n=31(57.41%) n=28(51.85%) n =59 (55%)
Other n=2(3.70%) n=1(1.85%) n=23(3%)
Employment status x°=4.11;, p=.25
Employed n = 36 (66.66%) n =43 (79.63%) n=79(73%)
Unemployed n=11(20.37%) n=7(12.96%) n=18(17%)
Job training n=0(0%) n=1(1.85%) n=1(1%)
Other n=7(12.96%) n=3(555%) n=10(9%)
Relationship with the x°=3.11; p=.21

sufferer
Mother
Father
Other

n = 44 (81.48%)
n =7 (12.96%)
n = 3(5.55%)

n = 46 (85.19%)
n=8(14.81%)
n =0 (0%)

n = 90 (83%)
n =15 (14%)
n = 3(3%)

Abbreviations: AN-R: Anorexia Nervosa Restrictive, AN-P: Anorexia Nervosa Purging, BN: Bulimia Nervosa; OSFED: Other
Specified Feeding or Eating Disorder, BMI: Body Mass Index

MANTRA+TAU: Intra-group comparation analyses

Comparisons by diagnosis

No significant differences were found in baseline scores among diagnostic groups (p > .05),
except for the Weight Concern subscale of the EDEQ (F(2, 6.16) = 5.56; p = .04; w? = .56), where
OSFED had higher scores than AN. No differences were observed between AN and BN or BN

and OSFED.

A significant main effect of time was found for most outcome variables, showing
improvements across all diagnostic groups, except for the Importance of Change and Financial
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subscale of the EDQoL (p > .05). Patients with BN showed less improvement compared to the
other groups. Howecer, no significant time x group interactions were found, except for the
Neutralising subscale of the OCIR (F(8) = 2.35, p = .02), where only patients with AN showed a
significant improvement over time (F(4) = 5.66, p < .001).

Details of the general linear mixed model analysis with effect sizes across diagnostic
categories are available in the Table 10.

Comparisons by level of care

No significant differences were found in baseline scores among levels of care (p > .05), except
for the Confidence in the ability to change (F(2, 21.23)=3.67; p=.04; w?=.19), where a potential
difference between Hospitalization and the other groups was observed, but not strong enough
to be considered significant.

A statistically main effect of time was found for most outcomes, showing improvements
across all levels of care, except for Importance of change, the Financial subscale of the EDQoL,
and the Socially prescribed perfectionism, where improvement was observed (p > .05).
Specifically, patients in Hospitalization showed no improvements in the Confidence in the ability
to change, Checking and Neutralizing subscales of the OCIR; patients in Outpatient care
showed no improvements in the Washing and Ordering subscales of the OCIR (p > .05).
However, no significant time x group interactions were found, except for the Restraint subscale
of the EDEQ (F(8) = 1.93, p = .06), where Day care patients showed better improvements.when
comparing effect sizes.

Details of the general linear mixed model analysis with effect sizes across level of care
are available in the Table 11.
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Table 8 | Results of general linear models analyzing BMI in the MANTRA and TAU groups.

Baseline (T0) 5M (T2) 12M (T4)
M (SD) M (SD) M (SD) Time Bonferroni w? Time x group
MANTRA+TAU  17.34 (3.94) 20.64 (3.75) 21.29(4.55) F(2)=42,34; p<.001  TO<T2***; TO<T4***; T2<T4** b5 F(2)=.21; p=81
TAU 16.83 (2.81) 19.98 (2.88) 20.99 (3.23) F(4)=63.15; p<.001  TO<T2***; TO<T4***; T2<T4*** .63

Table 9 | Results of general linear models analyzing outcomes in the ECHOMANTRA and TAU groups.

PATIENTS

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
EDEQ
MANTRA+TAU 3.98 2.66 2.10 2.00 181 F(4)=61,25; TO>TL**, TOST2***; TOST3***; TO>T4**; T1>ST2**; T1>T3**; ,52 F(4)=3.86;
(1.26) (1.32) (1.26) (1.35) (1.23) p<..001 T1>T4*+* p=.04
TAU 3.96 3.36 2.87 2.45 1.95 F(4)=33,54; TO>T1**; TOST2***; TO>T3***; TO>T4***; T1>T2**; T1>T3**, 37
(1.40) (1.36) (1.64) (1.53) (1.42) p<.001 T1>T4**; T2>T4***; TI>T4**
Restraint
MANTRA+TAU 3.43 1.75 1.42 1.37 1.20 F(4)=49,31; TOSTA*+; TOST2%**; TOSTI***: TOST4**; T1>T4* A7 F(4)=2.92;
(1.62) (1.40) (1.16) (1.18) (1.02) p<.001 p=.02
TAU 3.55 2.74 2.24 2.00 1.55 F(4) = 23.23; TO>T1*; TO>T2%*; TO>ST3***; TO>T4***; T1>T2*; T1>T3**; .29
(1.81) (1.65) (1.68) (1.50) (1.43) p<.001 T1>T4**; T2>T4*, T3>T4*
Eating concern
MANTRA+TAU 3.38 2.18 1.53 1.52 1.46 F(4)=53.60; TO>T1***; TOST2%**; TO>T3***; TO>T4*+*; T1>T2***; T1>T3** .49 F(4)=4.60;
(1.23) (1.26) (1.17) (1.29) (1.19) p<.001 p<.001
TAU 3.32 2.80 2.33 1.83 1.50 F(4)=31.48; TO>T1*; TO>T2%*; TOST3***; TO>T4***; T1>T2*, T1>T3***; .35
(1.41) (1.36) (1.49) (1.30) (1.30) p<.001 T1>T4*+*, T2>T4**
Shape concern
MANTRA+TAU 4.93 3.80 3.03 2.86 2.61 F(4)=51.66; TO>T1***; TOST2%**; TO>T3***; TO>T4***; T1>ST2***; T1>T3***; .48 F(4)=2.92;
(1.29) (1.52) (1.54) (1.57) (1.50) p<.001 T1>T4x+* p=.02
TAU 4.73 4.34 3.65 3.23 2.70 F(4)=30.30; TO>T2%+*; TOST3***; TO>T4A***; T1>T2%*; TIST3***; T1>T4***; .35
(1.46) (1.47) (1.92) (1.76) (1.66) p<..001 T2>T4**; T3>T4**
Weight Concern
MANTRA+TAU 4.18 3.07 2.45 231 2.05 F(4)=37.18; TO>T1***; TOST2%**; TO>T3***; TO>T4***; T1>T2*%; T1>T3**, .40 F(4)=2.59;
(1.56) (1.65) (1.55) (1.63) (1.53) p<.001 T1>T4x+* p=.04
TAU 4.23 3.66 3.23 2.68 2.04 F(4)=29.65; TO>T1*; TO>T2*; TOST3***; TO>T4***; T1>T3*; T1>T4***; .34
(1.55) (1.55) (1.85) (1.75) (1.53) p<.001 T2>T4*+*, T3>T4**
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Table 9 (continuation)

TO Tl T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
DASS-21
MANTRA+TAU 34.04 23.03 18.16 18,55 14.49 F(4)=44.81,; TO>T1**; TO>T2***; TOST3***; TO>T4***; T1>T2**, .45 F(4)=3.08;
(12.64) (11.81) (11.61) (11.86) (8.54) p<.001 T1>T4x+* p=.02
TAU 33.70 29.17 23.39 19.50 15.19 F(4)=35.98; TO>T2%*; TO>T3***; TOST4***; T1>T2**; T1>T3*, .39
(15.79) (14.68) (15.32) (12.62) (11.11) p<.001 T1>T4*+*; T2>T4***; TIST4**
Depression
MANTRA+TAU 13.85 9.23(5.22) 6.96 (5.20) 6.68 (4.72) 5.26 (4.00) F(4)=41,96; TO>TL**; TO>T2***; TO>T3***; TO>T4***; T1>T2*, 43 F(4)=2,49;
(5.54) p<.001 T1>T3*; T1>T4*** p=.04
TAU 12.44 10.60 8.52 (6.75) 7.00(5.33) 5.63(4.52) F(4)=25.87; TO>T2%*; TO>T3***; TO>T4**; T1>T2*%; T1>T3*, 31
(6.71) (6.32) p<.001 T1>T4*+, T2>T4**
Anxiety
MANTRA+TAU 8.30(4.74) 5.61(3.81) 4.51(3.75) 4.63(3.75) 3.67 (2.63) F(4)=20.92; TO>T1*; TO>T2***; TOST3***; TO>T4***; T1>T4** .27 F(4)=2,57;
p<.001 p=.04
TAU 9.17 (5.12) 8.29(4.98) 6.34(4.61) 5.44(3.85) 4.22(3.66) F(4)=26.81; TO>T2%*; TO>T3***; TOST4**; T1>T2**; T1>T3*, .32
p<.001 T1>T4**, T2>T4**; T3>T4**
Stress
MANTRA+TAU 11.89 8.10 (4.23) 6.60(3.85) 6.84(4.21) 5.81(3.00) F(4)=34,15; TO>STL**; TO>T2%**; TO>T3***; TO>T4***; T1>T4*** .38 F(4)=3,53;
(4.47) p<,001 p=.01
TAU 12.09 10.33 8.55(5.18) 7.08 (4.41) 5.46(3.84) F(4)=32,42; TO>T2%+*; TO>T3***; TO>TA**; T1>T3***; T1>T4***, .36
(5.50) (4.74) p<..001 T2>T4**; T3>T4**
MOTIVATION FOR CHANGE RULER
Importance of change
MANTRA+TAU  8.24 (1.79) 8.64(1.60) 8.43(1.37) 8.57(1.46) 8.11(1.63) F(4)=1,55; - .01 F(4)=0,47;
p=0.19 p=.76
TAU 7.50(2.52) 7.49(2.48) 7.36(2.64) 7.20(2.43) 7.11(2.72) F(4)=0.38; - .00
p=0.82
Confidence in the ability to change
MANTRA+TAU 5.68 (2.42) 6.74(2.12) 7.05(2.14) 7.12(1.95) 7.17 (2.09) F(4)=9.19; TO<T1*; TO<T2***; TO<T3***; TO<T4*** 13 F(4)=3,03;
p<.001 p=.02
TAU 5.17 (2.96) 4.85(2.70) 6.10(2.68) 6.25(2.33) 6.80 (2.47) F(4)=8.78; TO<T4*; TI<T2**; TI<T3**; T1<T4*** 12
p<..001

80



Table 9 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
EDQoL
MANTRA+TAU 2.69 231 1.94 1.74 1.66 F(4)=60,38; TO>TL***; TOST2%**; TO>T3***; TO>T4***; T1>T2%*; T1>T3***, .52 F(4)=1.80;
(0.61) (0.65) (0.60) (0.57) (0.49) p<..001 T1>T4*+, T2>T3** p=.13
TAU 2.65 2.34 2.14 1.78 1.58 F(4)=50,33; TO>T1**; TOST2***; TO>T3**, TO>T4***; T1>T2*; T1>T3**, .48
(0.80) (0.66) (0.74) (0.60) (0.52) p<.001 T1>T4*+*, T2>T3%**; T2>T4***; T3>T4*
Psychological
MANTRA+TAU 3.49 2.88 2.43 2.24 2.16 F(4)=44,92; TO>T1***; TOST2%**; TOST3***; TO>T4***; TI>ST2%+*; T1>T3***; .45 F(4)=1.49;
(0.84) (0.92) (0.81) (0.83) (0.76) p<.001 T1>T4x+* p=.20
TAU 3.54 3.21 2.80 2.36 2.17 F(4)=28.84; TO>T2%*; TOST3***; TO>T4***; T1>ST2%*; T1>T3**; T1>T4*+*, .34
(1.29) (1.01) (1.08) (0.93) (0.94) p<..001 T2>T3%+*, T2<T4***
Physical / Cognitive
MANTRA+TAU 3.18 2.59 2.05 1.93 1.90 F(4)=34.27; TO>TL***; TOST2%**; TOST3***; TO>T4***; TI>ST2%+*, T1>T3***, .38 F(4)=1.48;
(0.97) (1.11) (0.90) (0.78) (0.73) p<.001 T1>T4*+* p=.21
TAU 3.08 2.59 2.29 1.98 1.72 F(4)=32.40; TO>T1**; TOST2***; TO>T3***; T1>T2**; T1>T3***; T1>T4***, .37
(1.04) (1.01) (1.01) (0.97) (0.74) p<.001 T2>T4*+*
Financial
MANTRA+TAU 1.25 1.28 1.25 1.17 1.20 F(4)=0.96; - .09 F(4)=0.58;
(0.44) (0.47) (0.47) (0.38) (0.27) p=0.43 p=.68
TAU 1.20 1.31 1.27 1.12 1.12 F(4)=3.69; T1>T3*; T1>T4* .05
(0.47) (0.47) (0.60) (0.17) (0.18) p=.006
Work / School
MANTRA+TAU 2.54 2.58 1.97 1.56 1.62 F(4)=27.2; TO>T2*; TOST3***; TOST4A**, T1>T2**; T1>ST3I**; T1>T4*+*; .32 F(4)=1.84;
(1.04) (0.98) (0.90) (0.66) (0.62) p<..001 T2>T3*; T2>T4* p=.12
TAU 2.30 251 211 1.74 1.46 F(4)=20.45; TO>T3***; TOST4***; T1>T3**; T1>T4***; T2>T4***, T3>T4* .26
(1.06) (1.12) (1.06) (0.72) (0.61) p<.001
SF-12
Physical Health
MANTRA+TAU 13.20 14.76 16.00 16.49 16.82 F(4)=32.42; TO<TL*; TIKT2%**; TI<T3**; TI<T4**; TI<T2**; T1<T3***; .37 F(4)=1.22;
(3.13) (2.63) (2.29) (1.92) (1.60) p<.001 T1<T4*+* p=.30
TAU 12.69 14.54 15.63 16.61 17.35 F(4)=44.23; TO<T1*; TO<T2***; TO<T3***; TO<T4***; T1<T2*; T1<T3***, 44
(2.95) (2.98) (2.46) (2.07) (1.96) p<.001 T1<T4***; T2<T3**; T2<T4***; T3<T4*
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Table 9 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
Mental Health
MANTRA+TAU 13.44 16.04 17.34 17.59 18.30 F(4)=27,33; TO<TL**; TOST2***; TO<KT3***; TO<T4***; T1<T4*** .33 F(4)=2.21;
(3.62) (3.39) (3.92) (3.66) (2.89) p<.001 p=.07
TAU 14.46 15.30 16.62 17.61 18.98 F(4)=20.96; TO<T2*; TOST3***; TO<T4***, TI<T3***; T1<T4***, .27
(4.14) (3.85) (4.32) (3.95) (3.41) p<..001 T2<T4**; T3<T4*
CIA 3.0
MANTRA+TAU 28.48 22.95 15.94 14.34 11.95 F(4)=58.12; TO>TL**; TO>T2%**; TOST3**; TO>T4***; T1>T2***, .51 F(4)=1.65;
(10.01) (10.61) (10.02) (10.23) (7.65) p<.001 T1>T3%*: T1>T4***: T2>T4* p=.16
TAU 28.44 25.71 20.60 16.40 12.59 F(4)=33.58; TO>T2%*; TO>T3***; TO>T4**; T1>T2*; T1>T3***, .38
(13.23) (12.21) 12.77) (11.08) (10.65) p<.001 T1>TA***; T2>T4***; T3>T4**
Personal
MANTRA+TAU 12.57 10.47 7.72 (4.23) 7.44 (4.63) 6.05(3.78) F(4)=42,39; TO>TL1*; TO>T2%**; TOST3***; TO>T4***; T1>T2***, 43 F(4)=1.69;
(4.52) (4.37) p<..001 T1>T3%*; TI>T4***, T2>T4* p=.15
TAU 12.44 11.74 9.73(5.50) 7.82(5.19) 6.76(4.91) F(4)=24.97, TO>T2*; TO>T3***; TO>T4**; T1>T2*; T1>T3***, .31
(5.27) (5.13) p<.001 T1>T4**; T2>T3*, T2>T4**
Social
MANTRA+TAU 8.61(3.98) 6.44(3.90) 4.01(3.24) 3.74(3.35) 2.93(2.43) F(4)=40.66; TOSTL**; TO>T2%**; TOST3***; TO>T4***; T1>T2***, 42 F(4)=1.93;
p<.001 T1>T3%*, T1>T4*** p=.10
TAU 8.69 (4.69) 7.76 (4.23) 5.91(4.54) 4.36(3.50) 3.27 (3.26) F(4)=32.82; TO<T2**; TO<T3***; TO<T4***; T1<T2**; T1<T3***, .36
p<.001 T1<T4***; T2<T3*; T2<T4***; T3<T4**
Cognitive
MANTRA+TAU 7.30(3.31) 6.08(3.68) 4.51(3.61) 3.36(3.06) 3.07(2.34) F(4)=34.05; TO>T2%*; TO>T3***; TO>T4**; T1>T2*; T1>T3***, .38 F(4) 0.51;
p<.001 T1>T4**; T2>T4** p=.63
TAU 7.31(4.46) 6.12(4.18) 4.89(3.87) 4.08(3.22) 2.89(2.95) F(4)=20.10; TO>T2*; TO>T3***; TO>ST4**; T1>T3*; T1>T4***, .26
p<.001 T2>T4**; T3>T4*
CAPS
MANTRA+TAU 74.06 69.21 65.56 65.22 65.12 F(4)=10.82; TO>T2***; TO>T3***; TO>T4*** .15 F(4)=3.65;
(15.46) (13.21) (14.59) (14.43) (13.50) p<.001 p=.01
TAU 76.39 79.04 76.35 72.59 69.91 F(4)=6.50; T1>T3*; T1>T4***;, T2>T4* .09
(19.26) (14.52) (17.66) (16.91) (14.63) p<.001
Self-oriented Perfectionism
MANTRA+TAU 47.26 44.70 41.49 41.23 41.77 F(4)=11.34; TO>T2*; TO>T3***; TO>T4**; T1>T2*; T1>T3**; T1>T4* .16 F(4)=1.97;
(10.56) (8.37) (9.72) (9.80) (8.90) p<.001 p=.10
TAU 48.56 49.13 46.17 44.87 43.23 F(4)=8.48; TO>T4**: T1>T3*; T1>T4*+ 12
(11.10) (8.71) (10.89) (10.42) (9.41) p<.001
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Table 9 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
Socially Prescribed Perfectionism
MANTRA+TAU 26.80 24.50 23.98 23.88 23.33 F(4)=3.92; TO>T2*; TO>T4* .05 F(4)=3.33;
(8.80) (8.48) (7.47) (7.08) (6.48) p=.004 p=.01
TAU 27.83 29.86 30.21 27.67 26.89 F(4)=3.05; p=.02 T2>T4* .04
(10.81) (9.26) (8.99) (8.72) (7.05)
OCIR
MANTRA+TAU 26.48 21.94 15.06 15.30 13.09 F(4)=35.74; TO>T1*; TO>T2***; TOST3***; TO>T4***; T1>T2*, .39 F(4)=1.35;
(13.15) (11.93) (8.63) (10.31) (9.19) p<.001 T1>T3%*, TI>T4*** p=.25
TAU 29.85 24.71 22.33 18.97 16.79 F(4)=17.92; TO>T1*; TO>T2**; TO>T3***; TO>T4A***; T1>T3**; T1>T4**;, .23
(15.64) (12.77) (13.22) (14.38) (14.19) p<.001 T2>T4**
Washing
MANTRA+TAU 2.67 (3.02) 1.64(1.86) 0.91(1.30) 1.47(1.95) 1.19(1.82) F(4)=9.09; TO>T2%*; TO>T4*, T1>T4* 13 F(4)=2.38;
p<.001 p=.05
TAU 3.07(3.19) 2.48(2.82) 2.64(2.80) 2.14(2.49) 1.68(2.24) F(4)=3.98; - .05
p=.004
Obsessing
MANTRA+TAU 6.72(3.99) 5.39(3.28) 3.68(2.91) 3.79(2.54) 3.35(2.87) F(4)=22.21; TO>T1¥; TO>T2***; TO>T3***; TO>T4***; T1>T2*, .28 F(4)=1.80;
p<.001 T1>T3*; T1>T4*** p=.13
TAU 7.44(3.85) 5.98(3.40) 5.74(3.69) 4.56(3.33) 4.33(3.42) F(4)=14.99; TO>T1*; TO>T2*, TO>T3***; TO>T4***; T1>T3*; T1>T4**, .20
p<.001 T2>T3*%; T2>T4*
Hoarding
MANTRA+TAU 5.35(3.47) 4.32(3.12) 2.88(2.22) 2.86(2.40) 2.43(2.53) F(4)=20.79; TO>T2%*; TO>T3***; TO>T4**; T1>T2**; T1>T3**, .26 F(4)=1.22;
p<.001 T1>T4*** p=.30
TAU 5.26 (3.56) 4.33(3.28) 3.88(3.24) 3.29(2.97) 3.04(2.44) F(4)=8.65; TO>T3*+*, TO<T4*** 12
p<.001
Ordering
MANTRA+TAU 5.96 (3.80) 4.97(2.98) 4.09 (2.74) 3.84(2.73) 3.76 (2.54) F(4)=9.97; TO>T2%; TO>ST3***; TO>T4**; T1>T3*, T1>T4* 14 F(4)=1.79;
p<.001 p.13
TAU F(4)=19.53; TO>T2**; TO>T3**; TO>T4***; T1>T3*; T1>T4**; T2>T4**; .25
p<.001 T3>T4*
Checking
MANTRA+TAU 3.17 (2.68) 2.75(2.43) 1.64(1.82) 1.72(1.80) 1.29(1.48) F(4)=16.98; TO>T2%*; TO>T3***; TO>T4**; T1>T2**; T1>T3**, .27 F(4)=0.94;
p<.001 T1>T4*** p=.44
TAU 4.20 (3.19) 3.31(2.67) 2.82(2.36) 2.20(2.68) 1.90(2.35) F(4)=12.88; TO>T2*%; TO>T3***; TO>T4***; T1>T3*; T1<T4*** 17
p<.001
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Table 9 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
Neutralising
MANTRA+TAU  2.61(3.07) 2.82(3.04) 1.83(2.09) 1.84(2.14) 1.26 8.33; p<.001 TO>T4*; T1>T2*, T1>T3*; T1>T4** A2 F(4)=8,48;
(1.41) p=.03
TAU 3.11(3.54) 2.76(2.84) 2.63(2.94) 2.73(2.95) 2.72 F(4)=.50; p=.74 - .00
(3.20)
CARERS
FQ
ECHO+TAU 28.43 24.57 21.22 21.29 18.87 F(4)=29.28; TO>T1*; TO>T2***; TOST3***; TO>T4***; T1>T2*, .34 F(4)=2.85;
(8.31) (6.75) (6.53) (6.53) (5.87) p<.001 T1>T3***; T1>TA***; T2>T4*, T3>T4** p=.02
TAU 29.24 28.57 25.91 24.78 24.30 F(4)=8.06; TO>T2*; TO>T3*; TO>T4**; T1>T3*; T1>T4** 12
(7.85) (8.08) (7.88) (9.01) (5.76) p<.001
Critical
comments
ECHO+TAU 10.70 9.80 (4.00) 8.22(3.51) 8.71(3.63) 7.82 F(4)=8.29; TO>T2*; TO>T4**; T1>T2*; T1>T4** A2 F(4)=1.52;
(5.16) (3.29) p<.001 p=.19
TAU 11.15 10.77 10.09 10.35 10.14 F(4)=1.07; - .00
(4.42) (5.02) (4.88) (5.33) (3.50) p=.37
Emotional over-involvement
ECHO+TAU 17.72 15.01 12.91 12.48 10.80 F(4)=49.91; TO>TL**; TO>T2%**; TO>T3***; TO>T4***; T1>T2**, A7 F(4)=3.88;
(4.33) (4.05) (3.91) (4.00) (3.44) p<.001 TA>T3**, TIST4***; T2ST4**, TI>ST4rr* p=.004
TAU 18.11 17.82 15.72 14.50 14.10 F(4)=17.40; TO>T2%*; TO>T3**; TO>T4***; T1>T2**; T1>T3**; TI>T4*** 23
(4.95) (4.89) (4.49) (4.47) (3.42) p<.001
EDSIS
ECHO+TAU 35.52 25.62 19.46 17.41 14.52 F(4)=48.30; TO>STL**; TO>T2%**; TO>T3***; TO>T4***; T1>T2***, A7 F(4)=2.03;
(13.78) (12.92) (11.04) (10.30) (7.86) p<.001 T1>T3%+*; TI>T4*+r: T2>T4* p=.08
TAU 38.03 33.54 27.99 25.46 20.76 F(4)=29.31; TO>T2%**; TOST3***; TO>T4**; T1>T2*%; T1>T3**; TI>T4***, 34
(11.37) (14.09) (12.61) (11.51) (8.87) p<.001 T2>T4**
Nutrition impact
ECHO+TAU 11.87 7.18 (4.36) 5.49(3.71) 4.55(3.06) 3.59 F(4)=56.90; TO>T1**; TO>T2***; TOST3***; TO>T4***; T1>T2**, .50 F(4)=0.90;
(5.16) (2.94) p<.001 T1>T3***; T1>T4***; T2>T4* p=.47
TAU 13.30 10.31 7.76 (4.72) 7.06 (4.16) 6.07 F(4)=36.65; TO>T1**; TO>T2***; TOST3***; TO>T4***; T1>T2**, .40
(4.12) (5.12) (3.27) p<.001 T1>T3%*, TI>T4***
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Table 9 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
Guilt
ECHO+TAU 9.94(5.03) 7.63(4.00) 5.18(3.55) 5.10(3.49) 4.63 F(4)=29.84; TO>T1*; TO>T2***; TOST3***, TO>T4***; T1>T2*, .35 F(4)=2.63;
(2.92) p<.001 T1>T3***, T1>T4*** p=.03
TAU 10.21 9.48 (4.74)  7.85(3.99) 7.23(3.88) 6.15 F(4)=19.85; TO>T2*; TOST3***; TOST4**; T1>T2**; T1>T3*, .26
(4.99) (3.32) p<.001 T1>T4**: T2>T4*
Dysregulated behavior
ECHO+TAU 5.37(4.87) 4.62(4.21) 3.30(3.57) 3.44(3.54) 2.61 F(4)=9.57; p<.001  TO>T2***; TO>T3*, TO>T4**; T1>T2*; T1>T4* 14 F(4)=1.27;
(2.10) p=.28
TAU 5.21(3.17) 4.99(3.80) 4.51(3.86) 4.40(3.16) 3.65 F(4)=2.94;p=.02 - .03
(2.71)
Social Isolation
ECHO+TAU 8.33(4.26) 6.30(3.73) 5.27(3.67)  4.40 (2.57) 3.66 F(4)=25.24; TO>T1*; TO>T2***; TOST3***; TO>T4***; T1>T3*; 31 F(4)=1.65;
(2.81) p=<.001 T1>T4*+*, T2>T4** p=.16
TAU 9.30 (4.21) 8.89(4.52) 7.66(3.91) 6.53 (3.89) 4.97 F(4)=18.50; TO<T3***; TO>TA***; TL>T3*; TA>T4***; T2>T4*** .24
(2.62) p<.001
DASS-21
ECHO+TAU 17.67 10.67 7.66 (6.54) 7.05 (6.77) 7.35 F(4)=27.17; TO>T1***; TO>T2%**; TO>T3**; TO>T4*+*; T1>T2%, .32 F(4)=2.26;
(10.88) (8.88) (6.20) p<.001 T1>T3* p=.06
TAU 18.17 16.12 13.13 12.04 12.37 F(4)=5.63; p<.001  TO>T2**; TO>T3**; TO>T4* .08
(11.06) (11.61) (11.27) (11.11) (9.26)
Depression
ECHO+TAU 6.24 (4.69) 3.48(3.66) 2.56 (2.68) 2.38 (2.61) 2.59 F(4)=21.12; TO<T1*; TO>T2***; TOST3***; TO<T4***; T1>T2*; .27 F(4)=3.15;
(2.49) p<.001 T1>T3* p=.01
TAU 5.94 (4.30) 5.51(4.27) 453(451) 4.52(4.23) 4.15 F(4)=3.12; p=.02 - .04
(3.45)
Anxiety
ECHO+TAU 3.55(3.70) 2.15(2.76) 1.29 (1.78) 1.41 (2.22) 1.47 F(4)=11.36; TO>T2%**, TO>T3**; TO>T4*; T1>T2* .16 F(4)=0.85;
(1.76) p<.001 p=.50
TAU 3.95(3.66) 3.61(3.85) 2.71(3.30) 2.44 (3.29) 2.67 F(4)=3.15; p=.02 - .04
(3.50)
Stress
ECHO+TAU 7.90(3.92) 5.07(3.17) 3.79(2.81) 3.27(2.73) 3.14 F(4)=35.33; TO<TL***; TO>T2%**; TO>T3**; TO>T4*+*; T1>T2%, .39 F(4)=1.93;
(2.58) p<.001 T1>T3**; T1>T4** p=.11
TAU 8.25(4.34) 7.03(4.42) 5.76(4.05) 5.10(4.27) 5.40 F(4)=9.36; p<.001  TO>T2***; TO>T3***; TO>T4***; T1>T3* 13
(3.30)
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Table 9 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
AESED
ECHO+TAU 46.54 34.83 26.56 21.76 18.74 F(4)=44.97; TO>T1***; TOST2***; TO>T3***; TO>T4*** .45 F(4)=1.48;
(20.22) (15.14) (14.28) (13.00) (11.82) p<.001 p=.21
TAU 49.46 42.64 36.37 32.56 27.33 F(4)=21.11; TO>T2%+*; TO>T3***; TOST4**; T1>T3**; T1>T4*, .27
(20.99) (20.72) (17.87) (16.63) (12.06) p<.001 T2>T4**
Avoidance
ECHO+TAU 17.46 11.94 8.56 (5.07) 6.89(4.53) 6.01(4.51) F(4)=53.38; TO>TL**; TO>T2%**; TO>T3***; TO>T4***; T1>T2**, .52 F(4)=3.57:
(7.02) (5.53) p<.001 T1>T3***; TA>ST4**; T2>T4** p=.01
TAU 18.41 16.11 14.17 11.29 8.46 (4.78) F(4)=27.90; TO>T2**; TO>T3***; TOST4***; T1>T3***; T1>T4*, .33
(6.99) (7.24) (7.28) (6.74) p<.001 T2>T4***
Reassurance seeking
ECHO+TAU 10.69 7.74(4.98) 5.68(4.00) 5.04(4.23) 4.58(4.06) F(4)=20.70; TO<T1*; TO>T2%*; TO>ST3***; TO>T4***; T1>T2*% T1>T3*; .27 F(4)=0.12;
(7.37) p<.001 T1>T4#x* p=.97
TAU 11.80 9.05(7.29) 7.28(5.95) 6.89(5.10) 5.97(3.74) F(4)=15.68; TO>T2%**; TOST3***; TO>T4**; T1>T4** .22
(7.01) p<.001
Meal ritual
ECHO+TAU 3.48(4.02) 3.06(3.34) 256(3.33) 1.60(2.16) 1.49(1.67) F(4)=6.53; TO>T3*; TO>T4*; T1>T3* T1>T4* .09 F(4)=0.45;
p<.001 p=.77
TAU 437 (5.51) 3.90(4.87) 2.69(3.00) 2.71(3.78) 2.06(1.97) F(4)=4.84; TO>T4*; T1>T4* .06
p<.001
Family control
ECHO+TAU 12.69 10.28 8.20 (4.17) 6.63(3.74) 5.59 (3.55) F(4)=31.24; TO>T1*; TO>T2***; TOST3***; TO>T4***; T1>T2**; .36 F(4)=2.86;
(6.40) (4.82) p<.001 T1>T3*; T1>T4wmx T25T4rek p=.02
TAU 13.08 11.64 10.33 9.75(4.45) 9.01 (4.03) F(4)=9.16; TO>T2*; TO>T3**; TO>T4***; T1>T4** 13
(5.52) (5.53) (4.45) p<.001
Turning a bilnd
eye
ECHO+TAU 2.22(291) 1.64(2.25) 151(2.31) 1.48(1.63) 1.01(1.08) F(4)=4.09; TO>T4* .05 F(4)=1.29;
p=.003 p=.27
TAU 197 (2.84) 1.73(1.68) 1.80(2.34) 1.97(2.12) 1.68(1.56) F(4)=0.35; - .00
p=.85
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Table 9 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
CASK
ECHO+TAU 71.31 78.53 (9.21) 80.64(8.24) 81.22(9.97) 84.65(7.35) F(4)=22.77; TO<T1***; TOKT2%**; TO<T3***; TO<ST4***; T1<T4***, .29 F(4)=6.93;
(11.75) p<.001 T2<T4* p<.001
TAU 71.58 70.12 74.59 73.56 74.41 (9.50) F(4)=2.97;p=.02 TO<T4* .04
(10.44) (11.18) (10.79) (12.93)
Bigger picture
ECHO+TAU 76.64 80.28 82.01 (9.17) 83.10 86.21 (8.29) F(4)=8.55; p<.001  TO<T2*; TO<T4***; T1<T4** A2 F(4)=5.60;
(13.25) (10.53) (11.74) p<.001
TAU 76.65 75.67 78.73 76.85 75.03 F(4)=1.26;p=29 - .00
(12.67) (11.78) (12.41) (13.56) (12.18)
Self care
ECHO+TAU 59.40 74.23 77.55 80.22 81.31 F(4)=30.52; TO<TA***; TOKT2%**; TO<T3***: TO<T4*+*; T1<T4* .35 F(4)=5.00;
(18.81) (12.47) (11.40) (12.75) (11.60) p<.001 p<.001
TAU 58.62 59.04 66.81 68.20 72.21 F(4)=11.06; TO<T2*; TO>T3**; TO<T4***; TI<T3*; T1<T4*** 16
(18.17) (19.21) (16.55) (14.79) (13.66) p<.001
Biting your tongue
ECHO+TAU 70.86 73.57 77.71 74.21 84.13 F(4)=9.75; p<.001  TO<T2*; TO<T4***; T1<T4***; T3<T4*** 14 F(4)=3.63;
(17.03) (14.60) (15.19) (18.89) (11.97) p=.006
TAU 69.32 67.45 70.56 71.58 70.76 F(4)=.79; p=.53 - .01
(16.22) (17.10) (14.86) (15.57) (13.45)
Insight and acceptance
ECHO+TAU 61.39 17.23 79.45 77.26 81.31 F(4)=24.46; TO<T1***; TOST2***; TO<T3***; TO<T4***; T1<T4** .30 F(4)=9.89;
(19.78) (14.22) (10.98) (13.54) (11.75) p<.001 p<.001
TAU 68.10 63.76 68.86 68.96 71.12 F(4)=2.36; p=.05 - .02
(18.52) (18.23) 7.77) (17.24) (15.00)
Emotional intelligence
ECHO+TAU 74.48 79.70 80.87 83.39 84.30 (8.72) F(4)=7.75; p<.001  TO<T3**; TO<T4*** A1 F(4)=2.64; p=.03
(16.02) (12.70) (11.82) (11.60)
TAU 73.31 71.74 76.64 73.99 76.19 F(4)=1.71; p=.15 - .01
(14.66) (14.79) (12.11) (15.81) (11.34)
Frustration tolerance
ECHO+TAU 76.30 83.53(9.09) 84.64 (9.64) 83.61(8.56) 87.42 (7.57) F(4)=13.15; TO<T1**; TO<T2**; TO<T3**; TO<T4*** .18 F(4)=5.58;
(13.08) p<.001 p<.001
TAU 76.51 74.87 77.00 78.90 76.95 (9.57) F(4)=1.12;p=35 - .00
(13.08) (12.46) (15.03) (11.91)
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Figure 9 | Profile plots: Changes in patients regarding the mean (a) EDEQ total score, (b) DASS-21 total score, (c) Confidence in the ability to change, (d)

CAPS total score, (e) Socially prescribed perfectionism subscale, (f) Neutralising subscale.
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Figure 10| Profile plots: Changes in carers regarding the mean (a) FQ total score, (b) Emotional over-involvement subscale, (c) Guilt subscale, (d)
Depression subscale, (e) Avoidance subscale, (f) Family control subscale, (g) CASK total score.
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Table 10 | Results of general linear models analyzing outcomes in the MANTRA group based on diagnosis.

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
EDEQ
AN (N=42) 3.79 2.49 1.99 1.97 1.73 F(4)=42.95; TO>T1***; TO>T2***; TO>T3***; TO>T4***; T1>T2* T1>T3%; .50 F(8)=.89;
(1.32) (1.32) (1.22) (1.33) (1.21) p<.001 T1>T4x+* p=.52
BN (N=3) 4.55 3.49 2.00 1.56 1.95 F(4)=4.81; p=.03 - .53
(0.41) (1.78) (1.45) (1.88) (2.09)
OSFED 4.66 3.18 2.65 2.27 211 F(4)=13.91; TO>T1*; TO>T3* TO>T4** .58
(N=9) (0.81) (1.01) (1.40) (1.40) (1.14) p<.001
Restraint
AN 3.29 1.63 1.35 1.37 1.23 F(4)=32.55; TO>T1***; TOST2***; TO>T3***, TO>T4*** 43 F(8)=.90;
(1.68) (1.43) (1.15) (1.20) (1.07) p<.001 p=.52
BN 3.88 2.40 0.91 1.39 1.11 F(4)=7.45; p=.008 TO>T2* .66
(0.44) (1.80) (0.70) (1.40) (1.10)
OSFED 3.96 2.08 1.95 1.38 1.07 F(4)=13.68; TO>T3*; TO>T4**; T1>T4** .58
(1.53) (1.15) (1.25) (1.19) (0.88) p<.001
Eating concern
AN 3.20 2.04 1.42 1.47 1.42 F(4)=34.87; TO>T1***; TOST2***, TO>T3***; TO>T4***; T1>T2***; T1>T3*%, 44 F(8)=.87;
(1.28) (1.25) (1.08) (1.30) (1.15) p<.001 T1>T4* p=.54
BN 4.27 3.00 1.99 1.30 2.13 F(4)=4.56; p=.03 - .52
(0.58) (1.93) (1.40) (1.65) (2.20)
OSFED 3.93 2.54 191 1.79 1.42 F(4)=18.16; TO>T1**; TO>T2* TO>T3*; TO>T4*** .65
(0.87) (1.05) (1.50) (1.27) (1.07) p<.001
Shape concern
AN 4.77 3.66 2.89 2.76 2.55 F(4)=35.63; TO>T1***; TOST2***; TO>T3**, TO>T4***, T1>T2**; T1>T3*, .45 F(8)=.64;
(1.39) (1.56) (1.51) (1.56) (1.46) p<.001 T1>T4x+* p=.74
BN 5.33 4.38 2.43 2.47 2.62 F(4)=4.22; p=.04 - .50
(0.63) (1.96) (2.06) (2.31) (2.66)
OSFED 5.58 4.26 3.87 3.46 2.90 F(4)=13.13; TO>T3*; TO>T4**; T1>T4** .57
(0.53) (1.15) (1.38) (1.45) (1.45) p<.001
Weight concern
AN 3.92 2.83 2.26 2.14 1.93 F(4)=23.82; TO>T1***; TOST2%**; TO>T3***; TO>T4***; T1>T3*; T1>T4** .35 F(8)=.72;
(1.64) (1.66) (1.52) (1.61) (1.53) p<.001 p=.68
BN 4.73 4.20 2.13 2.35 2.33 F(4)=3.19; p=.08 - .40
(0.83) (1.56) (1.55) (1.95) (2.32)
OSFED 5.18 3.82 3.47 3.10 2.49 F(4)=15.15; TO>T3*; TO>T4*; T1>T4*; T2>T4* .60
(0.76) (1.38) (1.42) (1.57) (1.34) p<.001
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Table 10 (continuation)

TO Tl T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
DASS-21
AN 33.17 22.16 18.49 18.86 14.21 F(4)=29.60; TO>T1***; TOST2***; TOST3***; TO>ST4***, .40 F(8)=0.68;
(12.39) (11.43) (12.36) (12.62) (8.71) p<.001 T1>T4x+* p=.71
BN 30.00 26.33 14.15 (8.37) 14.22 (8.19) 11.35 F(4)=2.92; p=.09 - .37
(14.93) (24.34) (9.30)
OSFED 39.44 25.99 (9.44) 17.94 (9.25) 18.58 (9.55) 16.85 F(4)=15.49; <.001 TO>T2*; TO>T3* TO>T4*; T1>T3*; T1>T4** .61
(13.16) (7.89)
Depression
AN 13.36 (5.54) 8.82 (4.93) 6.90 (5.36) 6.72 (4.81) 5.16 (4.26) F(4)=27.72; TO>T1***; TOST2***; TOST3***; TO>ST4***, .39 F(8)=.54; p=.83
p<.001 T1>T4r+*
BN 13.00 (7.55) 11.33 (9.87) 6.31 (1.53) 6.30 (2.25) 4.96 (4.33) F(4)=2.22; p=.16 - .27
OSFED 16.44 (4.75) 10.47 (5.19) 7.43 (5.59) 6.62 (5.27) 5.84 (2.80) F(4)=13.56; TO>T3*; TO>T4*; T1>T3*; T1>T4* .58
p<.001
Anxiety
AN 7.64 (4.66) 5.34 (3.97) 4.75 (4.08) 4.51 (4.00) 3.53 (2.59) F(4)=11.61, TO>T1*; TO>T2**; TO>T3**; TO>T4***; T1>T4** .20 F(8)=1.50;
p<.001 p=,16
BN 7.67 (3.06) 6.67 (6.11) 2.42 (2.18) 3.39 (3.51) 3.41 (3.08) F(4)=2.09; p=.17 - .25
OSFED 11.56 (4.61) 6.53 (2.09) 4.12 (2.15) 5.59 (2.55) 4.41 (2.91) F(4)=13.75; TO>T2**; TO>T3*; TO>T4* .58
p<.001
Stress
AN 12.17 (4.24) 8.03 (3.97) 6.67 (4.06) 7.14 (4.43) 5.80 (3.01) F(4)=26.73; TO>T1***; TOST2***; TOST3***; TO>T4***; T1>T4* .37  F(8)=.46; p=.89
p<.001
BN 9.33 (5.86) 8.33(9.07) 3.59 (3.14) 4.12 (3.76) 4.02 (2.67) F(4)=1.99; p=.19 - .23
OSFED 11.44 (5.39) 8.36 (4.14) 6.85 (2.82) 6.35 (3.13) 6.45 (3.13) F(4)=5.58; p=.002 - .33
MOTIVATION FOR CHANGE RULER
Importance of change
AN 8.34 (1.76) 8.68 (1.57) 8.48 (1.34) 8.60 (1.54) 8.06 (1.79) F(4)=1.37; p=.25 - .01 F(8)=0.43;
p=.90
BN 8.00 (1.00) 7.33(2.08) 8.12 (0.83) 8.35 (0.56) 8.16 (0.77) F(4)=0.69; p=.69 - .00
OSFED 7.89 (2.20) 8.87 (1.62) 8.29 (1.72) 8.49 (1.32) 8.32 (0.97) F(4)=0.79; p=.54 - .00
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Table 10 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
Confidence in the ability to change
AN 5.87 7.01 7.12 7.24 7.13 F(4)=5.21; TO<T2*; TO<T3**; TO<T4* .09 F(8)=0.88;
(2.54) (2.01) (2.20) (1.93) (2.16) p<.001 p=.53
BN 5.00 6.67 8.13 8.17 7.91 F(4)=3.75; p=.05 - .46
(2.65) (3.21) (1.80) (0.75) (1.13)
OSFED 5.00 5.54 6.32 6.25 7.15 F(4)=5.75; TO<T4* .34
(1.73) (2.11) (1.93) (2.15) (2.10) p=.001
EDQoL
AN 2.67 (.67) 2.28(.64) 1.95(.61) 1.74(.58) 1.65(.48) F(4)=41.31; TO>T1**; TO>T2***; TO>T3***; TO>T4***; T1>T2**; T1>T3**, .49 F(8)=1.69;
p<.001 T1<T4*+*, T2>T4** p=.10
BN 2.77 (.41) 244 159 (53) 1.65(57) 1.62(.65) F(4)=0.14;p=.01 - .63
(1.03)
OSFED 2.76 (.38) 2.44(61) 1.97(57) 1.80(.56) 1.74(.44) F(4)=14.29; TO>T2*; TO>T3* TO>T4**; T1>T3* T1>T4* .59
p<.001
Psychological
AN 3.42 2.82 2.42 2.22 2.14 F(4)=29.36; TO>T1***; TOST2***; TO>T3***; TO>T4***; T1>T2**; T1>T3*, 40  F(8)=.29; p=.97
(0.89) (0.89) (0.82) (0.85) 0.77) p<.001 T1>T4x+*
BN 3.74 3.11 2.22 2.08 2.06 F(4)=5.77; p=.02 - .60
(0.63) (1.54) (1.06) (1.01) (1.06)
OSFED 3.77 3.06 2.57 2.39 2.26 F(4)=11.14; TO>T3*; TO>T4** .52
(0.64) (0.96) (0.78) (0.73) (0.66) p<.001
Physical / Cognitive
AN 3.12 2.59 2.07 1.97 1.90 F(4)=21.97; TO>T1*; TO>T2***; TO>ST3***; TO>T4***; T1>T2*; T1>T3*; .33 F(8)=.45; p=.89
(1.00) (1.09) (0.91) (0.80) 0.77) p<.001 T1>T4**
BN 3.39 2.67 1.63 1.47 1.53 F(4)=7.77; p=.01 - .68
(1.11) (1.67) (0.82) (0.46) (0.54)
OSFED 3.39 2.54 2.10 1.90 2.02 F(4)=8.40; TO>T2*; TO>T3**; TO>T4* .45
(0.90) (1.18) (0.93) 0.77) (0.59) p<.001
Financial
AN 1.25 1.32 1.26 1.18 1.22 F(4)=.92; p=.46 - .00 F(8)=.19; p=.99
(0.47) (0.52) (0.52) (0.41) (0.29)
BN 1.20 1.13 1.16 1.10 1.13 F(4)=1.00; p=.46 - .40
(0.35) (0.23) (0.27) (0.18) (0.23)
OSFED 1.25 1.15 1.23 1.16 1.14 F(4)=.45; p=.77 - .00
(0.32) (0.21) (0.31) (0.25) (0.18)
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Table 10 (continuation)

TO Tl T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
Work / School
AN 2.60 (0.99) 2.48 (1.04) 1.91 (0.90) 1.52 (0.51) 1.56 (0.64) F(4)=21.56; TO>T2*; TOST3**; TOST4*+*; T1>T2*; T1>T3**; .33 F(8)=.67; p=.72
p<.001 T1>T4*+*: T2>T4*
BN 2.75 (0.53) 2.87 (0.95) 1.87 (0.90) 2.20 (1.31) 1.95 (0.90) F(4)=2.71; p=.11 - .35
OSFED  2.44 (1.11) 2.68 (1.16) 2.27 (0.93) 1.87 (0.74) 1.47 (0.69) F(4)=4.62; - .28
p=.005
SF-12
Physical Health
AN 13.19(3.20) 14.80(2.40) 16.11(2.13) 16.46(1.79) 16.88 (1.55) F(4)=26,06; TO<T1*; TO<T2***; TO<T3***; TO<T4***; T1<T2*; T1<T3**, .37 F(8)=.30; p=.96
p<.001 T1<T4*+*
BN 13.33(5.03) 15.00 (5.00) 17.14 (2.42) 16.42(.52) 16.99 (1.74) F(4)=1.41; - A1
p=.313
OSFED 13.22 (2.44) 14.50(3.14) 15.13(2.92) 16.69 (2.79) 16.49 (1.92) F(4)=4,66; TO>T4* .28
p=.004
Mental Health
AN 13.48 (3.85) 16.11(3.31) 17.29(4.19) 17.51(3.84) 18.32(2.98) F(4)=18.93; TO<TL**; TO<T2***; TO<T3***; T1<T4** .30 F(8)=0.15;
p<.001 p=.99
BN 13.67 (4.04) 15.67 (7.37) 18.05(.08) 16.85(2.78) 18.47 (3.50) F(4)=.76; p=.58 - .00
OSFED 13.22 (2.59) 15.82(2.52) 17.34(3.36) 18.19(3.24) 18.25(2.62) F(4)=11.26; TO<T2*; TO<T3**; TO<T4** .53
p<.001
CIA 3.0
AN 27.52 22.52 15.80 (9.96) 14.43 11.94 (7.67) F(4)=35.87,; TO<T1**; TOST2***; TO<T3***, TO<T4***; T1>T2**, .45 F(8)=0.95;
(10.55) (10.33) (10.72) p<.001 T1>T3*+; TIST4*** p=.47
BN 33.33 26.67 11.04 (9.90) 10.54 (9.67) 13.72 F(4)=7.32; p=.01 TO>T2** .66
(10.26) (21.22) (13.06)
OSFED 31.33(6.71) 23.68(8.93) 18.24 15.21 (8.63) 11.43 (6.48) F(4)=30.42; TO>T1*; TO>T2**; TO>T3***; TO>T4***; T1>T3*; T1>T4** .76
(10.82) p<.001
Personal
AN 11.95(4.77) 10.19 (4.26) 7.64 (4.21) 7.41 (4.78) 5.99 (3.77) F(4)=25.67, TO>T2%**; TOST3**; TOST4*+*; T1>ST2**; T1>T3**; .36 F(8)=0.89;
p<.001 T1>T4*+* p=.52
BN 14.00 (3.00) 11.67 (7.57) 6.11 (5.60) 5.79 (5.03) 6.51 (6.50) F(4)=6.11; p=.02 .61
OSFED 15.00 (2.69) 11.36(4.18) 8.66 (4.18) 8.15 (4.14) 6.18 (3.36) F(4)=16.36; TO>T2* TO>TL1*; TO>T4*** .62
p<.001
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Table 10 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
Social
AN 8.40(4.01) 6.38(4.00) 3.90(3.18) 3.81(3.51) 3.02(2.51) F(4)=27.33; TO>T1*; TO>T2%*; TO'>T3***; TO>T4***, T1>T2**, .38 F(8)=0.65; p=.73
p<.001 T1>T3*; T1>T4***
BN 8.67 (4.04) 7.33(6.43) 1.53(2.65) 2.93(2.61) 2.97(3.62) F(4)=4.17;p=.04 - .49
OSFED 9.11(4.26) 6.40(2.90) 5.35(3.43) 3.64(2.04) 2.51(1.88) F(4)=13.03; TO>T2*; TO>T3*; TO>T4*, T1>T4* .57
p<.001
Cognitive
AN 7.07 (3.38) 6.08(3.46) 4.52(3.66) 3.30(3.28)  3.05(2.44) F(4)=23.40; TO>T2%**; TO>T3***; TO>T4**; T1>T2*%; T1>T3**, .35 F(8)=1.42; p=.19
p<.001 T1>T4***
BN 10.67 7.67(7.51) 2.65(2.50) 2.86(2.58) 3.01(3.00) F(4)=5.53; p=.02 - .58
(3.51)
OSFED 7.22(2.54) 553(3.57) 5.08(3.84) 3.80(2.21) 3.16 (1.93) F(4)=8.82; TO>T3**; TO>T4** .46
p<.001
CAPS
AN 73.60 70.25 65.42 64.76 65,43 F(4)=7.44; TO>T2**; TO>T3**; TO>T4* 15 F(8)=.80; p=.60; ny?
(15.08) (11.95) (14.07) (13.64) (13.77) p<.001 =,04
BN 60.67 52.67 44.81 48.62 49.57 F(4)=3.05; p=.08 - .39
(22.19) (22.37) (18.04) (17.97) (13.91)
OSFED 80.67 69.84 73.10 72.92 68.86 F(4)=5.13; TO<T1* 31
(13.30) (13.83) (9.48) (13.21) (8.99) p=.003
Self-oriented Perfectionism
AN 47.19 45.22 41.36 40.85 41.72 F(4)=8.69; TO>T2%; TO>T3*; TO>T4*; T1>T2*%; T1>T3*; T1>T4* .13 F(8)=0.64; p=.75
(10.69) (7.73) (9.51) (9.37) (9.12) p<.001
BN 36.67 31.33 27.63 28.29 33.11 F(4)=1.77; p=.23 - .19
(12.34) (11.02) (10.72) (11.18) (10.71)
OSFED 51.11 46.74 46.71 47.30 44.89 F(4)=3.41; p=.02 - 21
(7.49) (7.39) (5.59) (7.05) (5.50)
Socially Prescribed Perfectionism
AN 26.40 25.05 23.91 23.83 23.59 F(4)=2.01; p=.09 - .02 F(8)=0.85; p=.56
(8.67) (8.46) (7.68) (7.05) (6.73)
BN 24.00 21.33 19.48 19.48 17.53 F(4)=1.70; p=.24 - .18
(13.45) (11.93) (5.73) (5.73) (6.11)
OSFED 29.56 22.99 25.58 25.58 23.37 F(4)=15.15; TO>T1** .26
(8.38) (8.14) (7.67) (7.67) (4.85) p=.007
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Table 10 (continuation)

TO Tl T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
OCIR
AN 27.00 21.99 15.17 15.74 13.52 F(4)=27.18; TO>T1**; TOST2***; TOST3***; TOST4***, T1>T2**, 38 F(4)=1.43;
(13.20) (11.93) (9.13) (11.22) (9.85) p<.001 T1>T3*; T1>T4*** p=.18
BN 32.67 28.99 10.18 13.18 8.42 (6.43) F(4)=4.21; p=.04 - .50
(26.08) (22.11) (9.11) (11.19)
OSFED  22.00(6.63) 19.69 (8.45) 16.20 13.91 (4.83) 12.62 F(4)=5.38; TO>T4* .32
(5.95) (6.43) p=.002
Washing
AN 2.67 (3.21) 1.62(1.80) 0.94(1.33) 1.53(2.10) 1.30(2.01) F(4)=5.86; TO>T2*; T1>T2* .10 F(8)=0.27;
p<.001 p=.98
BN 2.67 (4.62) 2.33(4.04) 0.30(0.51) 1.95(1.69) 1.03(1.05) F(4)=0.65; p=.64 - .00
OSFED 2.67 (1.50) 1.49(1.45) 1.01(1.35) 1.06(1.25) 0.74(0.69) F(4)=5.24; TO>T4* 31
p=.002
Obsessing
AN 6.74 (3.95) 5.24 (3.25) 3.70(3.10) 3.75(2.70)  3.45(3.06) F(4)=16.96; TO>T1*; TO>ST2**; TOST3***; TOST4**; T1>T2*; T1>T3*, .27 F(8)=0.79;
p<.001 T1>T4* p=.61
BN 6.00 (5.57) 7.33(6.43) 1.67(1.53) 2.63(2.28) 2.36(1.18) F(4)=3.05; p=.08 - .39
OSFED 6.89 (4.17) 5.43(2.32) 4.26(2.07) 4.35(1.82) 3.21(2.39) F(4)=3.12;p=.03 - .19
Hoarding
AN 5.45 (3.49) 4.41(3.25) 2.88(2.44) 297 (2.65) 2.57(2.72) F(4)=15.94; TO>TL*+*; TOST2***; TOST3**, TO>T4***; T1>T2*; T1>T3* .26 F(8)=0.59;
p<.001 T1>T4** p=.79
BN 6.33 (6.03) 4.67 (4.04) 2.04(1.77) 2.74(1.62) 0.88(0.83) F(4)=2.86;p=.10 - .36
OSFED  4.56 (2.65) 3.80(2.38) 3.19(0.97) 2.42(1.20) 2.29(1.80) F(4)=2.25; p=.09 - 12
Ordering
AN 6.24 (3.96) 5.07 (3.00) 3.97(2.65) 3.93(2.83) 3.87(2.64) F(4)=9.21; TO>T2**; TO>T3*; TO>T4**; T1>T4* .16 F(8)=1.30;
p<.001 p=.24
BN 6.67 (3.79) 4.00 (4.36) 2.30(2.04) 2.75(3.03) 2.09(1.81) F(4)=2.79;p=.10 - .36
OSFED  4.44 (2.96) 4.86 (2.76) 5.29 (3.14) 3.78(2.35) 3.84(2.24) F(4)=0.97; p=.44 - .00
Checking
AN 3.29 (2.77) 2.71(2.39) 1.54(1.96) 1.81(1.97) 1.43(1.62) F(4)=13.49; TO>T2*+*; TO>T3**; TOST4*+*; T1>T2**; T1>T4** .23 F(8)=1.64;
p<.001 p=.12
BN 4.67 (4.16) 4.00 (4.00) 147(1.29) 1.15(1.03) 0.71(0.62) F(4)=2.98; p=.09 - .38
OSFED 2.11 (1.36) 255(2.22) 220(1.22) 150(1.01) 0.84(0.72) F(4)=2.76; p=.05 T2>T4* .16
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Table 10 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w? Time x group
Neutralising
AN 2.62 (2.97) 2.86 (3.11) 2.06 (2.27) 2.03 (2.29) 1.31 (1.53) F(4)=5.66; p<.001 T1>T4* .10 F(8)=2.35; p=.02
BN 6.33 (5.69) 5.67 (4.93) 1.46 (1.50) 2.20 (2.55) 1.42 (1.51) F(4)=3.00; p=.09 - .38
OSFED 1.33 (1.50) 1.69 (1.06) 0.86 (0.79) 0.85 (0.73) 1.00 (0.67) F(4)=1.72; p=.17 - .08
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Table 11 | Results of general linear models analyzing outcomes in the MANTRA group based on level of care.

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
EDEQ
Hospitalization 3.84 2.46 1.65(.74) 1.61(90) 1.88(.90) F(4)=11.36; TO>T2*%; TO>T4* .56  F(8)=1.93; p=.06
(1.65) (1.22) p<.001
Day care 4.18 2.61 2.08 1.86 1.55 F(4)=40.36; TO>T1***; TO>T2***; TO>T3***; TO>T4***; T1>T3*, T1>T4** 57
(1.08) (1.27) (1.21) (1.34) (1.16) p<.001
Outpatient 3.71 2.86 2.35 243 221 F(4)=12.92; TO>T1**; TO>T2**; TO>T3**; TO>T4** 41
(1.36) (1.49) (1.52) (1.49) (1.42) p<.001
Restraint
Hospitalization 3.67 2.08 1.13 1.13 1.42 F(4)=10.37; - .53 F(8)=3.11;
(2.02) (1.12) (0.51) (0.46) (0.60) p<.001 p=.002
Day care 3.80 1.59 1.35 1.28 1.03 F(4)=42.76; TO>T1***; TOST2***; TO>T3***; TO>T4*** .59
(1.35) (1.33) (1.11) (1.23) (0.90) p<.001
Outpatient 2.69 1.86 1.68 1.65 1.38 F(4)=5.28; p<.001 TO>T4* .20
(1.69) (1.66) (1.44) (1.32) (1.33)
Eating concern
Hospitalization 2.98 2.19 1.20 1.24 1.48 F(4)=8.94; p<.001 - 49  F(8)=0.96; p=.47
(1.68) (1.11) (0.54) (0.70) (0.94)
Day care 3.52 2.07 1.48 1.36 1.27 F(4)=30.78; TO>T1***; TOST2***; TO>T3***; TO>T4***; T1>T2* T1>T4* .50
(1.15) (1.25) (1.15) (1.27) (1.13) p<.001
Outpatient 3.33 2.34 1.77 191 1.76 F(4)=15,38; TO>T1**; TO>T2**; TO>T3**; TO>T4** .45
(1.16) (1.40) (1.41) (1.49) (1.38) p<.001
Shape concern
Hospitalization 4.77 3.24 2.54 2.64 2.22 F(4)=16.99; TO>T2*%; TO>T3**; TO>T4*** .66  F(8)=1.27; p=.26
(1.40) (1.25) (0.94) (1.10) (0.93) p<.001
Day care 5.14 3.95 3.07 2.70 2.47 F(4)=32.70; TO>T1***; TOST2***; TO>T3***; TO>T4***; T1>T2*, T1>T3***;, .52
(1.09) (1.44) (1.60) (1.58) (1.49) p<.001 T1>T4xx*
Outpatient 4.67 3.81 3.18 3.23 3.03 F(4)=8.80; p<.001 TO>T1*; TO>T2**; TO>T3*; TO>T4* 31
(1.55) (1.75) (1.67) (1.75) (1.70)
Weight concern
Hospitalization 3.92 2.89 2.02 1.72 1.77 F(4)=11.63; TO>T3* T1>T3* 44 F(8)=0.69; p=.70
(1.82) (1.51) (1.07) (0.94) (1.17) p<.001
Day care 4.28 2.92 2.33 217 1.85 F(4)=20.81; TO>T1***; TOST2***; TO>T3***; TO>T4***; T1>T4** .40
(1.39) (1.69) (1.47) (1.57) (1.41) p<.001
Outpatient 4.13 341 2.88 2.83 2,51 F(4)=7,75; p<.001 TO>T2*; TO>T3*; TO>T4* .28
1.77) (1.68) (1.83) (1.88) (1.82)
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Table 11 (continuation)

TO Tl T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
DASS-21
Hospitalization 35.75 21.77 (4.05) 16.70 (4.19) 18.04 (4.58) 14.18 F(4)=9.12; p<.001 TO>T4** .49 F(8)=0.32;
(16.94) (4.52) p=.06
Day care 32.28 22.43 18.41 17.10 13.56 F(4)=21.01, TO>T1***; TOST2***; TOST3***; TO>T4***; .40
(10.63) (13.65) (13.36) (12.70) (8.72) p<.001 T1>T4*
Outpatient 36.24 24.65 18.41 21.27 16.24 F(4)=14.46; TO<.T1*; TO<T2**; TO>T3* TO>T4***; T1>T4* 13
(13.93) (11.17) (11.19) (12.75) (9.72) p<.001
Depression
Hospitalization  14.75 (5.63) 9.11 (3.57) 6.54 (0.95) 6.76 (1.96) 5.95(3.30) F(4)=9.28; p<.001 TO>T2* .50 F(8)=0.55;
p=.82
Day care 13.83 (4.98) 9.09 (5.84) 7.72 (5.97) 6.53 (5.46) 4.75 (3.61) F(4)=21.09; TO>T1***; TOST2***; TOST3***; TO>T4***; 41
p<.001 T1>T4**
Outpatient 13.47 (6.62) 9.53 (4.99) 5.85 (4.95) 6.91 (4.46) 5.80 (4.93) F(4)=12.98; TO>T2**; TO>T3*, TO>T4**; T1>T2*, T1>T4* 41
p<.001
Anxiety
Hospitalization ~ 8.75 (7.36) 3.98 (2.50) 3.52 (1.75) 4.04 (2.52) 2.68 (1.43) F(4)=4.28; p=.008 - .28 F(8)=0.79;
p=.62
Day care 7.17 (3.62) 5.66 (4.49) 4.18 (4.19) 4.05 (3.86) 3.44 (2.65)  F(4)=9.47; p<.001 TO>T2*; TOST3***; TO>T4*** .22
Outpatient 10.00 (4.74) 6.29 (2,87) 5.54 (3.56) 5.89 (3.91) 4.51(2.89) F(4)=7.67; p<.001 TO>T4** .32
Stress
Hospitalization  12.25 (5.44) 8.22 (1.16) 5.83 (1.90) 6.08 (1.92) 6.00 (2.54) F(4)=7.93; p<.001 - .46 F(8)=0.55;
p=.82
Day care 11.28 (4.42) 7.64 (4.51) 6.45 (4.44) 6.12 (4.16) 5.75 (3.24) F(4)=15.18; TOSTL**, TIST2%**; TIST3I**, T1>T4*+* .33
p<.001
Outpatient 12.76 (4.19) 8.82 (4.72) 7.21 (3.51) 8.44 (4.78) 5.84 (2.94) F(4)=9.29; p<.001 TO>T1**; TO>ST2***; TO>T4*+*; T1>T4* .40
MOTIVATION FOR CHANGE RULER
Importance of change
Hospitalization ~ 8.20 (1.99) 8.41 (1.48) 8.40 (0.41) 8.43 (0.76) 8.39 (1.07) F(4)=0.06; p=.99 - .00 F(4)=0.27;
p=.97
Day care 8.22 (1.80) 8.63 (1.63) 8.44 (1.56) 8.73 (1.22) 8.19 (1.41) F(4)=1.04; p=.39 - .00
Outpatient 8.29 (1.79) 8.76 (1.68) 8.43 (1.38) 8.36 (2.02) 7.84 (2.17) F(4)=0.82; p=.52 - .00
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Table 11 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
Confidence in the ability to change
Hospitalization 7.34 7.18 7.04 6.95 7.26 F(4)=.12; p=.98 - .02 F(8)=1.28; p=.25; ny?
(1.72) (2.23) (1.11) (0.82) (1.54) =,05
Day care 5.45 6.92 7.20 7.39 7.23 F(4)=9.14; TO<T1**; TO<T2**; TO<ST3***; TO<T4*** .25
(2.28) (1.71) (2.34) (1.98) (2.24) p<.001
Outpatient 5.29 6.24 6.78 6.76 7.04 F(4)=2.81; p=.03 - .15
(2.71) (2.68) (2.21) (2.28) (2.15)
EDQoL
Hospitalization 2.81 211 1.82 1.87 1.57 F(4)=13.79; T1<T2%; T1<T3*; T1<T4** .61 F(8)=1.69; p=.10
(.70) (-39) (.50) (.48) (.25) p<.001
Day care 2.77 2.38 2.02 1.67 1.64 F(4)=38.53; TO<T1**; TO<T3***; TO<T4***; TI<T2**; T1<T3**, .56
(.57) (.70) (.65) (.60) (.49) p<.001 T1<T4***; T2<T3**; T2<T4*
Outpatient 2.50 2.30 1.85 1.82 1.73 F(4)=13.11; TO<T2**; TO<T3***; TO<T4**; T1<T2* T1<T3*; T1<T4* 42
(.64) (.67) (.54) (.56) (.54) p<.001
Psychological
Hospitalization 3.42 2.68 2.23 2.25 2.23 F(4)=5.57; - .36 F(8)=0.88; p=.54
(1.09) (0.47) (0.66) (0.60) (0.59) p=.002
Day care 3.59 2.95 2.50 2.15 2.05 F(4)=31.45; TO>T1**; TOST2**; TO>T3***; TO>T4***: T1>T2* T1>T3**; 51
(0.74) (0.94) (0.83) (0.83) (0.82) p<.001 T1>T4x+*
Outpatient 3.37 2.84 2.42 2.40 2.30 F(4)=9.35; TO>T2***; TO>T3*; TO>T4*** .33
(0.91) (1.08) (0.87) (0.93) (0.73) p<.001
Physical / cognitive
Hospitalization 3.46 2.25 1.78 1.85 1.61 F(4)=19.68; TO>T2**; TO>T3*, TO>T4**; T1>T4** .69 F(8)=0.96; p=.47
(0.90) (0.52) (0.55) (0.43) (0.51) p<.001
Day care 3.17 2.58 1.99 1.80 1.86 F(4)=20.79; TO>T1*; TO>T2%**; TO>T3***; TO>T4***; T1>T2*; T1>T3**; .40
(0.91) (1.13) (0.98) (0.71) (0.72) p<.001 T1>T4*
Outpatient 3.08 2.75 2.28 2.18 2.10 F(4)=5.04; TO>T2*; TO>T3*; TO>T4** .19
(1.14) (1.28) (0.87) (0.97) (0.81) p=.001
Financial
Hospitalization 1.53 1.28 121 1.28 1.26 F(4)=0.67; p=.62 - .00 F(8)=0.90; p=.52
(0.91) (0.27) (0.21) (0.20) (0.21)
Day care 1.21 1.30 1.30 1.18 1.16 F(4)=1.24; p=.30 - .00
(0.26) (0.56) (0.60) (0.48) (0.22)
Outpatient 1.20 1.26 1.18 1.12 1.25 F(4)=0.59; p=.67 - .00
(0.31) (0.40) (0.30) (0.21) (0.37)
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Table 11 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
Work / social
Hospitalization  2.60 (1.20) 2.41(1.05) 1.79(0.58) 1.67 (0.60) 1.50 F(4)=3.16; p=.03 - 21 F(8)=0.68;
(0.37) p=.71
Day care 2.72(0.89) 2.68(1.08) 2.17(1.03) 1.56(0.75) 1.63 F(4)=18.04; TO>T3***; TO>T4***; T1>T2%, T1>T3***; T1>T4***; .37
(0.71) p<.001 T2>T4*
Outpatient 2.33(1.02) 2.35(0.99) 1.70(0.72) 1.53(0.52) 1.65 F(4)=6.59; TO>T3*; T1>T3* .24
(0.57) p<.001
SF-12
Physical Health
Hospitalization 11.75 15.71 16.16 (.93) 16.56 17.00 F(4)=34.60; TO<T1**; TO<T2**; TOST3***; TO<T4*** .80 F(8)=1.00;
(1.98) (1.44) (1.05) (.73) p<.001 p=.43
Day care 13.14 14.37 15.64 16.17 16.53 F(4)=12.62; TO<T2*; TO<T3**; TO<T4***; T1<T3*, T1<T4*** .28
(3.38) (2.96) (2.78) (2.04) (1.90) p<.001
Outpatient 14.00 15.00 16.54 17.02 17.24 F(4)=10.02; TO<T3*; TO<T4**; T1<T2* .34
(3.00) (2.42) (1.70) (1.98) (1.23) p<.001
Mental Health
Hospitalization 13.38 16.84 17.25 17.52 18.22 F(4)=8.55; TO<T2* A7 F(8)=0.65;
(3.85) (2.55) (2.05) (2.09) (2.45) p<.001 p=.73
Day care 13.10 16.02 17.29 17.70 18.32 F(4)=15.14; TO<T1**; TO<T2***; TO<T3***; TO<T4***; T1<T4** .33
(3.73) (3.78) (4.25) (3.58) (2.73) p<.001
Outpatient 14.53 15.71 17.45 17.43 18.28 F(4)=5.84; TO<T3**; TO<T4*** .22
(3.26) (3.12) (4.16) (4.47) (3.46) p<.001
CIA 3.0
Hospitalization 28.13 20.28 12.59 12.03 10.76 F(4)=22.12; TO>T2%; TO>T3*; TO>T4*, T1>T2**; T1>T3*; T1>T4** .76 F(8)=1.19;
(11.05) (6.54) (4.47) (4.39) (3.50) p<.001 p=.31
Day care 30.03 23.53 16.61 13.45 11.37 F(4)=33.32; TO>T1**; TOST2***; TO>T3***; TO>T4***; T1>T2%, .52
(9.72) (11.21) (10.83) (9.95) (8.74) p<.001 TL>T3*x*; TIST4*,
Outpatient 26.00 23.24 16.38 16.95 13.50 F(4)=12.12; TO>T2%**; TO>T3**; TO>T4*** T1>T2* T1>T4** 72
(10.13) (11.40) (10.58) (12.38) (7.12) p<.001
Personal
Hospitalization 12.25 10.08 6.49 (2.32) 6.46 (2.14) 4.96 F(4)=14,08; TO>T4*; T1>T2%+*; T1>T4** .61 F(8)=0.49;
(5.63) (2.94) (1.69) p<.001 p=.86
Day care 13.00 10.33 8.07 (4.79)  7.25(5.04) 6.01 F(4)=24.03; TO>T1**; TO>T2***; TO>T3***; TO>T4***; T1>T3*; 44
(4.00) (4.29) (4.42) p<.001 T1>T4xx*
Outpatient 12.00 10.88 7.72(3.96) 8.24 (4.85) 6.63 F(4)=8.55; TO>T2**; TO>T4*; T1>T4* .30
(5.01) (5.19) (3.30) p<.001
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Table 11 (continuation)

TO Tl T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
Social
Hospitalization ~ 9.38 (4.57) 6.21(3.43) 3.36(1.35) 3.52(1.66) 2.42 (0.93) F(4)=11.56; TO>T4* .56 F(8)=0.83;
p<.001 p=.58
Day care 8.90 (3.76) 6.69 (4.12) 3.95(3.39) 3.46 (3.34) 2.65 (2.80) F(4)=21.92; TO>T1*; TO>T2***; TOST3***; TO>T4***; T1>T2*, 42
p<.001 T1>T3* T1>T4**
Outpatient 7.76 (4.18) 6.12 (3.92) 4.42(3.68) 4.31(4.00) 3.64(2.17) F(4)=9.07; TO>T2*; TO>T3*; TO>T4**; T1>T4* .32
p<.001
Cognitive
Hospitalization ~ 6.50 (2.78) 4.85(1.49) 3.75(1.83) 2.82(1.86) 3.20(1.52) F(4)=8.86; TO>T3* .48 F(8)=1.74;
p<.001 p=.09
Day care 8.14 (3.63) 6.32 (4.00) 4.76 (3.92) 2.97 (2.51) 2.87 (2.12) F(4)=27.09; TO>T2%**; TOST3**; TOST4*+; TIST3***; T1>T4*+* A7
p<.001
Outpatient 6.24 (2.66) 6.24 (3.87) 4.43(3.81) 4.28(4.15) 3.34(3.03) F(4)=5.00; TO>T4*; T1>T4* .19
p=.001
CAPS
Hospitalization 78.25 74.08 67.08 67.27 66.49 F(4)=3.19; p=.03 - .21 F(8)=.25;
(15.14) (7.52) (5.23) (3.64) (7.84) p=.98
Day care 71.03 66.71 63.18 63.54 63.46 F(4)=4.10; - .10
(17.46) (15.16) (16.70) (17.21) (13.51) p=.004
Outpatient 77.24 71.18 68.90 67.13 67.32 F(4)=4.00; p=.01 - .15
(11.04) (11.15) (13.50) (12.45) (15.69)
Self-oriented perfectionism
Hospitalization 48.13 46.39 41.39 40.99 41.35 F(4)=2.27; p=.09 - .14 F(8)=0.16;
(12.53) (6.86) (1.60) (2.48) (3.96) p=.99
Day care 46.00 43.61 40.18 40.13 40.94 F(4)=5.34; - .13
(11.37) (9.20) (11.68) (11.70) (9.18) p<.001
Outpatient 49.00 45.76 43.78 43.20 43.38 F(4)=4.63; p=.01 TO>T3* .13
(8.24) (7.66) (8.04) (8.33) (10.19)
Socially prescribed perfectionism
Hospitalization 30.13 27.83 26.45 26.13 24.94 F(4)=2.44; p=.07 - .15 F(8)=0.32;
(4.76) (3.92) (5.77) (4.43) (5.77) p=.96
Day care 25.03 23.06 22.56 23.33 22.36 F(4)=1.19; p=.32 - .02
(10.33) (9.18) (8.05) (7.96) (6.94)
Outpatient 28.24 2541 25.26 23.76 23.87 F(4)=1.74; p=.15 - .04
(6.82) (8.59) (6.97) (6.59) (6.08)
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Table 11 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group
OCIR
Hospitalization 26.63 2431 13.56 12.89 11.15 F(4)=8.36; T1<T4* A7 F(8)=.64;
(15.15) (10.68) (3.02) (4.57) (4.80) p<.001 p=.74
Day care 26.93 25.65 16.19 15.04 13.65 F(4)=19.24; TO<T1**; TO<T2***; TO<T3***; TO<T4***; T1<T2%, .38
(12.06) (14.73) (9.58) (11.51) (10.20) p<.001 T1<T3*; T1<T4**
Outpatient 25.65 21.59 13.84 16.87 13.04 F(4)=9.07; TO>T2**; TO>T3*, TO>T4**; T1>T2* .32
(14.73) (13.46) (8.78) (10.28) (9.22) p<.001
Washing
Hospitalization ~ 3.75 (3.96) 1.89 (1.24) 0.85 1.51 (0.92) 1.02 (0.43)  F(4)=3.33; p=.02 - .22 F(8)=0.59;
(0.47) p=.79
Day care 2.79 (3.24) 1.78 (2.08) 0.96 1.65 (2.47) 1.42 (2.34) F(4)=4.11; TO>T2** .09
(1.51) p=.004
Outpatient 1.94 (1.92) 1.29 (1.76) 0.87 1.14 (1.16) 0.88 (1.01) F(4)=2.13; p=.09 - .06
(1.21)
Obsessing
Hospitalization ~ 5.50 (4.72) 5.35 (3.04) 2.84 3.15(1.13) 2.32(1.34) F(4)=3.50; p=.02 - .23 F(8)=0.95;
(0.91) p=.48
Day care 7.31(3.85) 5.77 (3.47) 4.05 3.59 (2.49) 3.40 (3.17) F(4)=15.41; TO>T2%**; TOST3***; TO>T4***; T1>T2*; T1>T3*, .33
(3.22) p<.001 T1>T4*
Outpatient 6.29 (3.93) 4.76 (3.13) 3.44 4.43 (3.05) 3.73 (2.86) F(4)=4,74; TO>T2** .18
(2.99) p=.002
Hoarding
Hospitalization ~ 6.50 (3.42) 6.20 (3.08) 3.55 2.38 (1.19) 2.23(1.08) F(4)=8.43; - A7 F(8)=1.75;
(0.99) p<.001 p=.09
Day care 4.76 (3.68) 3.44 (3.02) 2.64 2.76 (2.77) 2.52 (2.82) F(4)=7.06; TO>T2*%; TO>T3*; TO>T4* 7
(2.47) p<.001
Outpatient 5.82(3.09) 4.94 (2.90) 2.98 3.27 (2.20) 2.36 (2.59) F(4)=8.59; TO>T2**; TO>T3*, TO>T4**; T1>T2* .30
(2.21) p<.001
Ordering
Hospitalization ~ 6.75 (5.04) 5.18 (3.39) 3.53 3.43(1.68) 3.64 (1.86) F(4)=3.09; p=.03 - .20 F(8)=0.73;
(1.40) p=.66
Day care 6.14 (3.50) 5.18 (2.78) 4.59 3.70 (2.86) 3.94 (2.50) F(4)=6.24; TO>T3*; TO>T4*; T1>T3* .15
(2.99) p<.001
Outpatient 5.29(3.80) 4.53(3.26) 3.52 4.27 (2.95) 3.52(2.96) F(4)=1.88; p=.12 - .05
(2.74)
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Table 11 (continuation)

TO T1 T2 T3 T4
M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w2 Time x group

Checking

Hospitalization 2.50 (2.56) 2.20 (1.14) 1.44 (1.04) 1.41 (1.06) 1.15 (0.76) F(4)=1.87; p=.14 - .10 F(8)=0.29; p=.97

Day care 3.45 (2.92) 2.83(2.73) 1.90 (2.27) 1.88 (2.20) 1.52 (1.80) F(4)=9.16; p<.001 TO>T2**; TO>T3* TO>T4** .22

Outpatient 3.00 (2.37) 2.88 (2.39) 1.30 (1.11) 1.60 (1.27) 0.97 (1.04) F(4)=5.82; p<.001 - .22
Neutralising

Hospitalization 1.63 (2.33) 2.85(2.53) 1.63(1.21) 1.65 (0.86) 0.99 (0.75) F(4)=1.97; p=.13 - A1 F(8)=0.35; p=0.95

Day care 2.48 (2.85) 2.61(2.74) 1.76 (2.09) 1.72 (1.98) 1.19 (1.32) F(4)=3.88; p=.005 - .09

Outpatient 3.29 (3.70) 3.18 (3.80) 2.05 (2.49) 2.14 (2.81) 1.53 (1.77) F(4)=3.11; p=.02 - A1
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Acceptability and feasibility of the intervention
Most patients (87.04%, n = 47) completed the MANTRA intervention, accomplishing 72.87% of
the tasks between sessions and reading the contents of the workbook on 69.95% of occasions.
Seven patients did not complete the intervention: two were transferred for more intensive
treatment, and five opted out.

Patients reported high level of satisfaction with MANTRA, feedback on the intervention is
presented in Table 12.

Acceptability and feasibility of the ECHO is available in Article 3.

Table 12 | Patient feedback on the MANTRA intervention

M (SD) Rng
1. Do you think the sessions have been useful in helping you understand and 8.55(1.41) 4-10
better address aspects of your eating disorder and related elements?
2. Do you think the sessions have helped you to...

2.1. Better understand the consequences/effects of your eating disorder on your 8.66(1.39) 5-10
body and brain?

2.2. Improve your motivation for recovery? 7.98(1.64) 2-10

2.3. Gain a better understanding of how your eating disorder developed and why ~ 8.13(2.12)  1-10
it persists?

2.4. Develop a more compassionate attitude towards yourself, take better care of ~ 7.51(1.74)  1-10
yourself, and be less self-critical?

2.5. Understand how different thinking styles affect the way we relate to others 8.49(1.28) 5-10
and ourselves?
2.6. Recognize and manage your emotions better? 7.34(1.95) 1-10
2.7. Improve your relationships with those around you? 7.47 (1.68) 2-10
2.8. Plan your “transition” from the service that is treating you to home? 8.06 (1.39) 5-10
2.9. Enhance your problem-solving skills for challenges you may face in your 8.09 (1.46) 4-10
recovery process?
2.10. Set goals for your recovery? 8.29(1.75) 2-10
2.11. Gain more skills and tools to cope with your eating disorder? 8.60(1.25) 5-10
3.To what extent has this program:
3.1. Been useful in helping you address your eating disorder? 7.81(1.75) 2-10
3.2. Been satisfactory for you? 8.26(1.88) 2-10
3.3. Met your expectations? 5.85(3.06) 1-10
(1.67)

3.4. Would you recommend it to a friend who is experiencing the same problem?  9.06 (1.67)  3-10

Discussion

This study is the first to evaluate the efficacy of integrating the online, individually delivered
ECHOMANTRA intervention into standard treatment (TAU) for adolescent ED patients and their
carers through an RCT.

Results showed greater improvements in ED symptoms, emotional state, confidence in
change, and socially prescribed perfectionism in the ECHOMANTRA+TAU group compared to
TAU-only. Both groups improved in BMI, psychosocial impairment, QoL, and obsessiveness.
MANTRA+TAU demonstrated larger effect sizes across these outcomes, but no interaction
effects were found. These improvements remained stable in the short and medium term.
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These findings do not fully support our first hypothesis, which predicted significantly
greater improvements across all health outcomes in the experimental group. However, they do
confirm our second hypothesis, as the effectiveness of the combined intervention
(ECHOMANTRA+ TAU) remained stable in the short and long term.

Our findings differ from previous studies on the ECHOMANTRA intervention in adults
with AN. In the original study, Cardi et al. (2024) found no significant differences between
ECHOMANTRA+TAU and TAU-alone in the primary outcome (DASS-21 at 12 months) and
reported small, non-significant effects in secondary outcomes (BMI, ED psychopathology, Work
and social adjustment, Importance and ability to change, and QoL). Similarly, Adamson et al.
(2019) observed a large reduction in ED symptoms and depression, but no significant
differences compared to a cohort control group. A possible explanation for these discrepancies
is the delivery format: both studies, used a self-help program, and patient or patient-carer joint
group sessions (Cardi et al., 2024) or as a structured intervention that included self-help sessions
and guided practice meals (Adamson et al.,, 2019). This may have contributed to the low
adherence rates reported (20% in Cardi et al., 2024; 16% at discharge in Adamson et al., 2019).
In contrast, our study implemented a personality approach, with individual online sessions, likely
improving engagement and adherence. Additionally, while our study included adolescents with
various EDs, previous studies focused on adults with AN, a population typically associated with
greater illness severity and chronicity. This could explain the limited effects seen in those studies
compared to our significant improvements.

This study also aimed to assess the efficacy of MANTRA+TAU across different
diagnostic groups and levels of care. Our findings indicate that while all groups showed
improvements, the magnitude of change varied depending on the diagnosis and care setting.

Regarding comparisons by diagnosis, results showed that MANTRA+TAU led to
improvements across most outcome measures, with patients diagnosed with BN showing less
pronounced improvements compared to AN and OSFED. This may be due to the small BN
sample size and, maybe, specific clinical characteristics of BN, such as increased impulsivity or
emotional dysregulation due to lower cognitive control, which could impact treatment response,
as stated in previous studies (Testa et al., 2022). The only significant time x group interaction
was in the Neutralizing subscale of the OCIR, where only AN patients showed significant
improvement. MANTRA specifically targets cognitive factors that contribute to the maintenance
of the disorder, emphasizing thinking styles and incorporating behavioral exercises to enhance
set-shifting abilities, which have been identified as a core feature of AN (Schmidt et al., 2023).
Therefore, this result aligns with findings from the scientific literature and may suggest that
specific cognitive and behavioral components of AN, such as rigid thinking, overcontrol, and
compulsive behaviors, are particularly responsive to the intervention (Krug et al., 2024).
Nonetheless, these findings should be interpreted cautiously due to small sample sizes in some
subgroups, which may limit the reliability and generalizability of the results.

Regarding the level of care, MANTRA + TAU led to improvements across most variables,
though patterns differed by care setting. Hospitalized patients did not improve in Confidence in
the Ability to Change or in certain obsessive-compulsive behaviors (Checking and Neutralizing),
whereas outpatients did not improve in Washing and Ordering behaviors. Day care patients
showed the greatest improvement in the Restraint subscale of the EDEQ, likely due to their less
severe conditions and the structured yet flexible care environment. Overall, the efficacy of
MANTRA+TAU varied by diagnosis and treatment setting, indicating the need for tailored
support.
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Carers in the ECHOMANTRA group showed greater improvements in expressed
emotion, psychological well-being, and reduced illness accommodation and burden, compared
to the TAU group. The ECHO+TAU group also demonstrated improvements in caregiving skills
(CASK), whereas the TAU group only improved in the Self-care factor, with a greater effect size
observed in the ECHO+TAU group. For the remaining factors, significant improvements were
found exclusively in the ECHO+TAU group. Notably, for the Bigger Picture and Emotional
Intelligence factors, medium to large effect sizes emerged after six months of follow-up,
suggesting that these changes occurred once carers had fully integrated the program’s content.
Overall, these findings align with ECHO’s goals of reducing dysfunctional emotional responses
and improving caregiving (Treasure et al., 2020). These results confirm our third and fourth
hypotheses, in which we expected carers in the experimental group to show a better emotional
state, lower symptom accommodation, reduced expressed emotion and symptom impact, and
greater caregiving skills compared to family members in the control group.

Compared to previous studies on the implementation of the ECHOMANTRA program in
carers of adult patients with AN, our findings show greater improvements in carers. The study
by Cardi et al. (2024) found no differences between groups, and Adamson et al. (2019) reported
moderate improvements in caregiver burden and a slight increase in skills. As said before, these
discrepancies may be attributed to methodological differences in intervention delivery. This may
suggest that the individual and online format of ECHO used in this study, unlike the self-help and
group-based applications previously reported in the scientific literature, contributed to these
improvements in carers too. Additionally, the shorter iliness duration in adolescent patients may
have contributed to lower caregiver burden compared to carers of adults with AN. Over time,
long-term caregiving can lead to greater emotional exhaustion and reduced responsiveness to
interventions, which may partly explain the differences in outcomes between our study and those
involving adult patients.

Regarding adherence to the program, 87.04% of patients and 81.48% of carers
completed all eight sessions. Patients completed 72.87% of tasks and read workbook materials
69.95% of the time, while carers read the book over >75% of the time but completed only 43.97%
of homework. These completion rates suggest that ECHOMANTRA is both viable and feasible
for adolescents with EDs and their carers, with higher adherence compared to previous studies,
where Cardi et al. (2024) found only 20% attendance, and Adamson et al. (2019) reported a 16%
dropout rate, with 42% of patients and 48% of carers failing to complete their three-month follow-
up assessment.

A key difference between these studies and ours lies in the format of intervention
delivery. In both previous studies, sessions were conducted in a group format and centered on
self-help materials. In contrast, our study implemented individually delivered online sessions,
with each participant receiving a printed workbook, likely improving engagement and adherence

When comparing adherence rates, the original study authors noted that “it was not
possible to access data on the usage of other components of the intervention (i.e., written
psychoeducational materials and video clips), although qualitative findings suggested they were
widely used” (Clark Bryan et al., 2024). The differences in adherence between the two studies
may be attributed to the delivery format.

The original study found that patients with AN often found online group settings
overwhelming and emotionally exhausting, Some also reported experiencing a sense of
competition among participants. The study further emphasized the need for a more personalized
approach (Clark Bryan et al., 2024). Our study addressed this by incorporating these
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recommendations, improving adherence while maintaining the content and protocol of both
MANTRA and ECHO.

These findings highlight the effectiveness of the ECHOMANTRA program in enhancing
treatment outcomes for adolescents with EDs. The significant improvements observed in ED
symptoms, emotional well-being, confidence in change, and socially prescribed perfectionism
suggest that ECHOMANTRA provides valuable therapeutic benefits beyond standard treatment.
Furthermore, the program has proven effective across all ED diagnoses and in various treatment
settings, demonstrating its versatility. Integrating it into routine care could enhance the overall
effectiveness of interventions for these patients by offering a structured and supportive approach
that fosters recovery. Given these promising results, incorporating ECHOMANTRA alongside
TAU may be a useful strategy to optimize treatment outcomes, equipping adolescents with
additional tools to manage their symptoms and sustain long-term improvements. Regarding
carers, the results suggest that adding ECHO not only improves expressed emoaotion,
psychological well-being, and reduces illness accommodation and burden, but also enhances
outcomes by reducing guilt, depressive symptoms, avoidance, and family control, while
equipping carers with the skills necessary to support their loved one’s recovery. In conclusion,
ECHOMANTRA, when added to TAU, is an adaptable, scalable, patient-centered approach that
increases the reach of personalized care in ED treatment, fostering long-term recovery.
Integrating online individual sessions increases the reach of this intervention and facilitates the
integration of personalized models of care across service pathways (Reay et al., 2022).

The strengths of this study lie in its use of a randomized controlled trial design and the
implementation of a protocolized therapist guidance system, ensuring intervention fidelity. The
online format increased accessibility, promoting patient and carer engagement in daily
therapeutic practices, thereby promoting greater engagement in treatment.

This study has some limitations. At the 12-mont follow-up, the dropout rate was 55.5%
for the patient sample. Unfortunately, this is a prevalent issue in treatment studies involving ED
(Giel et al., 2021). These findings largely align with those from the original TRIANGLE trial (Cardi
et al., 2024), and emphasize the importance of considering strategies to strengthen uptake,
adherence, and retention in ED treatment trials. Additionally, requiring a carer may have
excluded some participants, and the predominance of mothers in the sample could bias family
feedback. The dyadic nature of the intervention also adds complexity to adherence and
retention rates, as participation depends on both the patient and the caregiver consistently
attending sessions. Generalizability is limited, as findings may not fully apply to patients who
lack a caregiver or whose carers are unable to participate actively in treatment. Moreover, it
should be noted that the sample consisted exclusively of female patients. Therefore, it would be
of interest for future studies to include the male population. Another limitation is that most
outcomes were assessed using self-reported questionnaires. Furthermore, the
representativeness of the sample is limited, since most patients had a diagnosis of AN and 53%
were receiving treatment in a day-care setting.

Future research should refine the intervention to improve adherence and effectiveness
across diverse clinical settings. Strategies to enhance retention, like digital reminders or
motivational interventions, could reduce drop-out rates and improve long-term follow-up.
Additionally, studying variables such as cost-effectiveness, readmission, and admission time
would be valuable.
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Introductory Note

In addition to the main clinical trial, this thesis includes two foundational studies
designed to broaden and strengthen the research framework. Both studies drew on
participants from the main clinical sample, allowing for a more comprehensive
interpretation of the results and a deeper understanding of the impact of EDs in
adolescence. One study focused on the psychometric validation of a quality-of-life
instrument (EDQOL) in a Spanish-speaking population, ensuring a culturally adapted,
disorder-specific patient-reported outcome measure for the RCT. The other examined
clinical factors associated with QoL in adolescents with AN, an essential yet
underexplored dimension in the literature, thereby informing both the interpretation of
intervention effects and the selection of mechanisms to target, such as cognitive and
psychosocial functioning.
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8.1. Article 5

Validation of the Spanish version of the Eating
Disorders Quality of Life instrument (EDQOL).



Method

Participants

The sample consisted of 141 female participants from a clinical sample. The mean age was
18.06 (SD = 6.31, range 12-47). 56% (n = 79) of them met diagnostic criteria for AN-R, 7.1% (n
= 10) for AN-P, 11.3% (n = 16) for BN, 5% (n = 7) for BED and 20.6% (n = 29) for OSFED. The
mean age of onset was 14.65 (SD = 2.93) and mean time of evolution was 44.42 (SD = 69.83)
months. Their mean BMI was 19.73 (SD = 5.28). Regarding level of treatment, 36.9% (n = 52) of
them received treatment in an ED specialized outpatient setting, 53.2% (n = 75) on a hospital-
day and 9.9% (n = 14) in an inpatient unit. Regarding the level of education, 1.4% (n = 2) of them
completed primary education, 72.4% (n = 102) secondary education, 11.3% (n = 16) superior
education cycle and 14.9% (n = 21) university degrees.

Procedure

The sample was collected in five different Spanish centers specialized in the treatment
of ED. Once their informed consent was given, the participants completed the self-administered
paper-and-pencil questionnaire. Afterwards, the therapists who attended the case provided the
corresponding clinical data. No compensation of any kind was offered. To evaluate the sensivity
to change of this questionnaire, we re-administered this scale another two months later following
the completion of the skills-based intervention.

Part of the data was collected as part of the baseline assessment of research that
evaluated a skills-based intervention for patients with an ED (Trial Identifier: ISRCTN43554732).
The Ethics and Research Integrity Committee of the university, as well as the hospitals where ED
specialized units participated approved the conduct of this study.

Adaptation and cultural validation

The questionnaire’s translation and adaptation procedure took place using the guidelines for
instrument translation across countries proposed by Lépez-Roig & Pastor (2016): 1. Translation.
Two bilingual people (residents in Spain whose native language was English) were first
instructed about the study’s conceptual framework, and then they translated two versions into
Spanish independently. This created the first Spanish version. 2. Back translation. The resulting
version was translated back to English by two separate bilingual individuals who had not
previously been informed about the objectives of the construct to be measured. The outcome
was a version which is practically equal to the original. 3. Expert review. A team composed by
members of the investigative group (two experts in EDs and one statistician) reviewed all
versions and evaluated comprehension, as well as the semantic, linguistic, and conceptual
equivalency. So after modifying and adjusting the instructions, and some items, a consensus
was reached. 4. Pilot program. In order to evaluate the comprehension, reliability, and
acceptance of both the items and the response scale, the questionnaire was administered to a
pilot sample of 10 patients. The pilot sample was also interviewed, and opinions concerning
different aspects related to understanding the instructions, the wording of the items, and so on
were given. This resulted in some modifications being made to the Spanish version of the
instrument.
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Instruments

Sociodemographic and clinical items. Age and educational level are reported by the patients.
Clinical variables were completed by the therapist attending the case: diagnosis (according to
the diagnostic criteria of the DSM-5), age of onset, time of evolution of the ED, treatment and
BMI.

Eating disorders quality of life (EDQOL) (Engel et al., 2006).

Eating disorder examination questionnaire (EDEQ) (Fairburn et al., 1994; Pelaez-Fernandez et
al., 2021).

Depression, anxiety and stress scales (DASS-21) (Lovibond et al., 1995; Bados et al., 2005)
Clinical impairment assessment (CIA 3.0) (Bohn et al. 2008; Martin et al., 2015)

Health survey (SF-12) (Ware et al., 1996; Vilagut et al., 2008)
For further details about the instruments, refer to Table 2.

Data analysis

The statistical computing R environment 4.2.1 was used for the data analyses. The lavaan
package (Rosseel et al., 2012) was used to conduct a Confirmatory Factor Analysis (CFA). The
method of parameter estimation was MLR (maximum likelihood estimation with robust standard
errors). According to Rhemtulla, Brosseau-Liard, and Savalei (Rhemtulla et al., 2012) the
maximum likelihood method is suitable for variables with 5 or more categories and the sample
size is small. The indices used for testing the model fit were the chi-square test, the comparative
fit index (CFl > 0.90 indicates acceptable fit, > 0.95, good fit), the Tucker- Lewis index (TLI >
0.90 indicates acceptable fit, > 0.95, good fit), the root mean square error of approximation
(RMSEA < 0.06), and the standardized root mean-square residual (SRMR < 0.08), following Hu
& Bentler (1999) criteria. These criteria, however, should be used with caution as the sample
size is lower than N = 250, and maximum likelihood estimations tend to yield lower results in the
CFl and TLI (Hu et al., 1999). Particular attention was paid to the SRMR as it is a robust indicator
regardless of the method of estimation (Shi & Maydeu-Olivares, 2020). In addition, the Akaike
Information Criterion (AIC) was used to compare the fit of the models.

The psych package for R (Revelle, 2020) was used to obtain the descriptive analyses,
internal consistency (Cronbach’s a and McDonald’s w coefficients), Pearson’s correlations, and
Student’s t-test for paired samples.
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Results

Factor structure

The CFA was carried out through the MLR estimation. Replicating the original study, a four-factor
solution was tested, and 9 items were assigned to the psychological factor, 6 to
physical/cognitive, 5 to economic, and 5 to work/school. Part of the results showed an
acceptable fit of the model, according to the cutoff values proposed by Hu et al., (1999) [x2(269)
=440.09, p < 0.001; RMSEA = 0.07 (90% CI 0.06 ~ 0.08); SRMR = 0.07; CFI = 0.90]. One of the
indices did not show an adequate fit (TLI = 0.88). The factors were correlated with each other.

An additional one-factor model was tested in order to compare the fit between the
original and the single-factor model. In this case, the results showed that the fit of the one-factor
model was not adequate (x2(275) = 889.00, p < 0.001; RMSEA = 0.13 (90% CI 0.12 ~ 0.14);
SRMR = 0.12; CFI = 0.61; TLI = 0.58). When AIC indexes were compared, the four-factor model
was a more parsimonious solution (AIC = 9390.03) than the one-factor model (AIC = 10,140.48).
Therefore, the original model was deemed the most appropriate. Parameter estimates of the
four-factor model are presented in Table 13.

Table 13 | Descriptive statistics of the Items, item-factor correlations, CFA parameter
estimates, and internal consistency

CFA parameter

M (SD) ltem-factor r estimators a w
Psychological 0.91 0.91
1 3.64 (1.11) 0.66 0.69
12 4.04 (1.02) 0.70 0.73
13 3.17 (1.19) 0.72 0.76
14 3.55(1.17) 0.66 0.70
15 3.31(1.34) 0.71 0.76
16 3.56 (1.23) 0.73 0.78
17 3.60 (1.23) 0.63 0.67
18 3.29 (1.22) 0.73 0.76
19 3.13(1.39) 0.60 0.64
Physical/Congnitive 0.85 0.86
10 3.38 (1.41) 0.51 0.44
111 2.89 (1.32) 0.59 0.60
12 3.27 (1.27) 0.63 0.63
13 3.43(1.21) 0.73 0.90
114 2.63(1.35) 0.67 0.75
115 3.29 (1.25) 0.69 0.86
Financial 0.79 0.83
116 1.65 (1.12) 0.44 0.49
17 1.29 (0.82) 0.62 0.69
18 1.12 (0.51) 0.60 0.67
19 1.44 (0.96) 0.66 0.80
120 1.28 (0.77) 0.69 0.82
Work/Academic 0.78 0.80
121 2.53(1.57) 0.59 0.62
122 2.19(1.25) 0.55 0.69
123 2.12(1.44) 0.53 0.59
124 1.86 (1.47) 0.54 0.56
125 2.66 (1.34) 0.68 0.83

114



Reliability
Reliability coefficients for each of the factors are shown in Table 13. The global scale showed
adequate internal consistency (a = 0.91; w = 0.91).

Construct validity

Eating pathology, emotional distress, psychosocial impairment, and QoL measures were
selected to examine its relations with ED related QolL. The descriptive analyses of the selected
variables, as well as the Pearson’s correlations with the EDQOL factors are shown in Table 14.
Psychological and physical/cognitive factors correlated with all the variables. The financial factor
correlated with all the variables except for the restraint scale of the EDEQ and the social
impairment scale of the CIA 3.0. The work/academic factor correlated with all the variables
except for the anxiety scale of the DASS-21.

Table 14 | Descriptive analysis and correlations between EDQOL and other variables

M (DT) Range Psychological  Physical/Cognitive  Financial ~ Work/Academy

EDQOL 2.56 (0.67) 1-5 0.79* 0.83* 0.56** 0.73*
Psychological 3.48 (0.92) 1-5 0.65* 0.28* 0.34*
Physical/cognitive 3.15(0.99) 1-5 0.65* 0.31* 0.41*
Financial 1.36 (0.63) 1-5 0.28* 0.30* 0.28*
Work/academic 2.27 (1.05) 1-5 0.34* 0.41* 0.28*

EDEQ 3.91(1.36) 0-24 0.69** 0.57* 0.15 0.33*
Restraint 3.46 (1.79) 0-6 0.52** 0.52** 0.06 0.23**
Eating concern 3.31(1.33) 0-6 0.64* 0.54* 0.17 0.35*
Shape concern 4.72 (1.41) 0-6 0.67* 0.49** 017 0.31*
Weight concern 4.17 (1.52) 0-6 0.67* 0.49** 0.19* 0.29**

DASS-21 33.31(14.08) 0-63 0.64* 0.54* 0.25% 0.26*
Depression 12.55 (6.14) 0-21 0.63** 0.48* 0.20* 0.30*
Anxiety 8.59 (5.10) 0-21 0.53* 0.49** 0.23* 0.14
Stress 12.16 (4.83) 0-21 0.52** 0.46* 0.23* 0.22%*

CIA3.0 28.29 (11.40) 0-48 0.75% 0.67* 0.25* 0.47*
Personal impairment 12.96 (4.63) 0-18 0.73* 0.52** 0.28* 0.28*
Social impairment 8.13 (4.50) 0-15 0.64* 0.60** 0.14 0.44*
Cognitive impairment ~ 7.19 (3.86) 0-15 0.58* 0.65* 0.24* 0.55*

SF12—Physical health 13.27 (3.19) 6-20 - 0.40** -0.43* -0.21* -0.39**

SF12— Mental health 13.92 (3.94) 6-27 - 0.64** - 051" -0.22¢ -0.31*

Responsiveness to change

Fifty-four cases participated in a specialized ED intervention for two months and were assessed
twice over time. Analyses of group means at Time 1 (T1) and Time 2 (T2) and responsiveness to
change are shown in Table 15. The psychological and physical/cognitive scales and the EDQOL
global scale were responsive to change. Their mean values were significantly reduced at T2 and
showed a moderate responsiveness ranging from — 0.39 to — 0.59.
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Table 15 | EDQOL responsiveness of group means to change.
T1 (N=47) T2 (N=47)

M (SD) M (SD) t b d

EDQOL Global score  2.49 (0.62) 2.28(0.66) 2.93 001  -0.39
Psychological 3.41(1.00) 3.04(1.03) 353 <0.01 -0.46
Physical/cognitive 296 (0.97) 246(1.00) 4.47 <001 -0.59
Financial 124 (055) 1.27(0.36) -0.31 076 004
Work/academic 232(0.90) 235(1.12) -020 084 003

EDQOL Eating Disorders Quality of Life, SRM Standardized response means

Discussion

The main aim of the present study was to analyze the psychometric properties of the Spanish
version of the EDQOL in a sample of ED patients. Results obtained with the CFA analysis with
the original four-factor model showed acceptable indices (except for the TLI), and superior to
the one-factor model. Therefore, it was decided to keep the original four factors with all the items,
as the saturations in all cases were adequate. Moreover, results at the level of internal
consistency and construct validity were also satisfactory. As expected, the Spanish version of
the EDQOL showed relationships with almost all the measures of eating pathology, emotional
distress and psychosocial deterioration in the sense that the greater the eating symptoms,
emotional distress and psychosocial deterioration, the worse the QoL. This result has been found
in previous studies using other versions of EDQOL (Engel et al., 2006; Meneguzzo et al., 2021;
Tagay et al., 2011; Yoneda et al., 2020). Specifically, our results posit that the psychological and
physical/cognitive factors of the EDQOL scale were associated with all the variables. The
financial EDQOL factor was related to all the ED symptomatology variables, apart from the EDEQ
restriction scale and the CIA 3.0 social deterioration scale. Finally, the work/academic factor
showed relationships with all the measured variables, except with the DASS-21 anxiety scale.
The fact that the financial factor has a lower association when compared with the other measures
could be due to the fact that the patients have an average age of 18 years old and are not able
to have their own financial resources as they are not working. Furthermore, most of these patients
were treated for ED in specialized public health centers.

Validation of the instrument in a Japanese sample has shown how the EDQOL subscales and
the global QoL score of patients with EDs correlate with most of the EAT-26 and EDI-2 subscales
while they have not been found significant correlations between body dissatisfaction and the
"physical/cognitive" and "work/school" subscales of the EDQOL (Yoneda et al., 2020). The study
by Mitchison et al. (2013) found that all the EDQOL subscales, with the exception of financial,
were significantly correlated with the symptomatology of the disorder assessed with the EDE.
However, in our study, the economic factor is only related to two of the EDEQ symptom factors,
specifically shape concern and weight concern. On the other hand, the trend of the EDQOL
correlations with the SF-12 questionnaire carried out with a Spanish sample are similar to those
found with a German sample and with the Italian version. Thus, the mental health factor of the
SF-12 finds its highest degree of relationship with the psychological subscale of the EDQOL,
followed by the physical subscale. As expected, in our study, the correlations
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with the greatest associations of the EDQOL with eating symptoms occurred with the
psychological factor followed by the physical-cognitive factor. These results are also observed
in similar studies that have evaluated eating symptoms with other instruments such as the EAT-
26 and EDI (Tagay et al., 2011; Yoneda et al., 2020), which have found significant relationships
among all factors (Meneguzzo et al., 2021).

On the other hand, the means obtained in our study show a medium level of QoL (2.56
out of 5 in the overall score), with the psychological area presenting the worst level, followed by
physical/cognitive and with the financial area as the best QoL. This trend is also observed in
other studies (Engel et al. 2006) and in the German and Japanese versions of the EDQOL
(Meneguzzo et al., 2021; Tagay et al., 2011). Regarding the responsiveness to change of the
EDQOL, the results showed that the psychological, physical/cognitive scales, and the global
EDQOL scales were sensitive to change when a second measurement was made after a skill-
based intervention. This data would mean that these dimensions, precisely those in which there
has been the greatest interference, would be useful as measures to assess the state of patients
during treatment. However, other studies have found that the work/academic factor worked as a
predictor at 6 and 12 months of follow-up after treatment, so this scale should be taken into
account for possible changes (Mitchison et al., 2013).

QOL is a very relevant concept in the treatment of chronic diseases and its evaluation
requires specific health-related questionnaires. This validation fills an important gap in the field
of ED in Spain. This questionnaire may be preferred by clinicians and researchers interested in
ED-specific HRQoL impairment and as an additional indicator of ED severity (Mitchison et al.,
2013). Therefore, it could be a useful instrument that allows patients to benefit from interventions
directed at the areas most affected by ED.

Regarding its limitations, we must point out several relevant issues of this validation. First
of all, we must highlight that, although the sample size is adequate, a limitation of this study is
the small sample used to carry out a CFA of 33 items. Although the sample includes diagnoses
of AN-P, AN-R, BED, and OSFED, at least half of the sample corresponds to patients with a
diagnosis of AN-R, which must be taken into account when interpreting the results. Therefore,
more research is needed with the Spanish version in a larger sample and including a similar
percentage of ED diagnoses.

Another limitation is regarding generalization to males. Although the prevalence of ED in
females is higher than in males, it is important to include men in validation samples instruments
in order to detect possible differences. Therefore, generalization of items to males should be
used with caution. Something similar occurs with age, as the mean age of the patients was in
their late teens. As the literature shows, it is to be expected that the impact on QoL may vary
with age and with the number of years of disease progression. This will have to be taken into
account when applying this instrument to the adult population.

In relation to future psychometric analyses, it would be convenient to study temporal
stability and measurement invariance (e.g., gender and diagnostic). Longitudinal studies should
also be carried out in order to explore patient and treatment factors that may affect QoL. This
will allow for the development of specific interventions that target on these factors.

Finally, the information concerning a clinical sample of Spanish girls may not be
generalizable to other Hispanic clinical samples, and further research is required to validate the
factor structure in more diverse Hispanic groups. However, to our knowledge, this is the first
study to assess the latent structure of the EDQOL among ED patients in a Hispanic population.
Most research on ED has been conducted in populations from Western English- speaking
countries (Smink et al.. 2012). Therefore, this study contributes to the development of cross-
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cultural research among Hispanics, in order to increase the understanding of ED among patients
from understudied populations.

Conclusions

The Spanish version of the EDQOL is an inexpensive, valid, and reliable instrument that assesses
health-related QoL specific to patients with EDs and is recommended for use both in research
and clinical settings. Our study provides a useful tool to assess QOL among Spanish ED
patients. Our Spanish version of the scale adds to the multitude of translated versions of this
scale, allowing for cross-cultural comparisons of QOL among these patients.
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8.2. Article 6

Quiality of Life and Clinical Impairment in Spanish
Adolescent Anorexia Nervosa Patients.



Method

Participants

86 female adolescents diagnosed with AN were recruited between March 2021 and May 2023
from six different specialist outpatient, daycare, and inpatient ED settings in Comunidad
Valenciana and Murcia (Spain). The research assistant at each center conducted a semi-
structured interview to evaluate participants and confirm fulfillment of the following inclusion
criteria: (1) aged between 11 and 19; (2) AN diagnosis according to the DSM-5 criteria
(American Psychiatric Association, 2013); (3) no psychiatric comorbidity; and (4) receiving
treatment for AN at a specialist outpatient/day-patient/inpatient ED unit.

Instruments

An ad hoc sociodemographic questionnaire was used to assess age and educational level.

An ad hoc clinical variables questionnaire was submitted by the health care providers at the unit
of reference. It assessed diagnosis (according to DSM-5 criteria), weight, BMI, and AN time-
course.

The Eating Disorder Examination Questionnaire (EDEQ) (Fairburn, 1994; Pelaez-Fernandez et
al., 2012).

Clinical Impairment Assessment (CIA 3.0) (Bohn et al., 2008; Martin et al., 2015). Despite being
originally designed for adult populations, CIA has been previously administered in adolescent
and young adult populations (Calugi et al., 2018; He et al., 2022; Reas et al., 2010). In this study,
it was shown to have satisfactory internal consistency with the subscales (a = 0.93, a = 0.88,
and a = 0.83, respectively) as well as with the overall scale (a = 0.94).

Eating Disorders Quality of Life (EDQOL) (Engel et al., 2006; Quiles et al., 2023).
Health Survey (SF-12) (Ware et al., 1996; Vilagut et al., 3008).

For further details about the instruments, refer to Table 2.

Procedure

The data were gathered during the initial evaluation phase of a research study that examined
the effectiveness of a skills-based intervention for patients diagnosed with an ED. The study
received approval from both the Ethics and Research Integrity Committee of the University
Miguel Hernandez of Elche and the participating ED specialized units (Trial Identifier:
ISRCTN43554732).

After confirmation for eligibility to participate, the research assistant at each center
obtained participants’ and carers’ informed consent. Subsequently, patients filled out a self-
administered paper-and-pencil questionnaire; the healthcare providers responsible for each
case submitted the patients’ clinical data.

120



Data analyses

Descriptive analyses (means, standard deviations, and percentages) were used to explore the
data. In addition, normality assumptions were assessed. This revealed that the sample was not
normally distributed; therefore, non-parametric tests were used to analyze differences and
correlations. Wilcoxon and Kruskal-Wallis tests analyzed the differences between AN subtypes,
time-course, and QoL. Spearman’s bivariate correlation coefficient was employed to analyze the
associations between the study variables. Regression analyses were performed to assess QoL
predictors, using the EDEQ and CIA dimensions as independent variables and the EDQOL and
SF-12 scores as dependent variables. The SPSS (Statistical Package for the Social Sciences,
Version 28) was used for statistical analysis.

Results

The sample consisted of 86 female adolescents diagnosed with AN (75 restrictive and 11
purgative). Sociodemographic and clinical descriptive data of the participants are shown in
Table 16.

Table 16 | Sociodemographic and clinical descriptive data.

M DE Range N %
Age 1486 1-60 11-19
Pre-adolescents (11-12 y.0.) 5 59
Early adolescents (13-15 y.0.) 52 605
Mid adolescents (16-17 y.0.) 26 30.2
Late adolescents (18-19 y.0.) 3 35
Education
Primary school 2 23
Secondary school 60 69.8
High school 16 18.6
University 5 58
Vocational training 2 23
Others 1 1.2
Weight (kg) 4103 6.92 27-62.4
BMI 1593 2.1 11.8-22.30
AN time-course 20.93 20.83 4-144
Level of care
Outpatient setting 24 279
Day-patient setting 44 512
Inpatient setting 18 20.9

Table 17 presents a comprehensive description of the variables investigated, with their
mean values, standard deviations, and the range of minimum and maximum scores observed.
First, the studied time period was grouped into the following ranges: less than one year; between
1 and 2 years; between 3 and 4 years; and more than 4 years. A Kruskal-Wallis test was
performed, showing no significant differences in any of the variables after the data were divided
into the previously mentioned timeframes.

A non-parametric Wilcoxon test was carried out to assess differences between AN
subtypes and QoL. Two significant differences were found between the variables: adolescents
with purgative AN had worse mental health (W = 219.50, p = 0.021) and scored higher in the
psychological EDQOL dimension (W = 214.50, p = 0.021) than adolescents with restrictive AN.
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Table 17 | Descriptive data of variables

Variables M SD Min.-Max.
EDEQ Restriction 3.44 1.77 0-6
EDEQ Eating concern 3.26 1.36 0-6
EDEQ Shape concern 4.79 1.36 0-6
EDEQ Weight concern 4.11 1.50 0-6
ClA-Personal 12.13  5.01 1-18
CIA-Social 8.60 4.44 0-15
CIA-Cognitive 6.98 3.89 0-15
EDQOL Psychological 3.48 1.15 1-8.5
EDQOL Physical/cognitive 3.10 1.03 1-5
EDQOL Financial 114  0.37 1-3.6
EDQOL Work/school 246  0.96 1-4.8
SF-12 Physical 1292  3.10 5-19
SF-12 Mental 1420 4.1 6-26

Notes: M = Mean; SD = standard deviation; Min = minimum; Max = maximum; EDEQ (Eating Disorders
Examination Questionnaire); CIA (Clinical Impairment Assessment); EDQOL (Eating Disorder-Specific
Health-Related Quality of Life instrument); SF-12 (Short Form-12 Item Health Survey)

Spearman’s correlation analyses were conducted to study the relationship between all
the variables (Table 18). Timeframe, age, weight, and BMI did not show significant correlations
with any study variables. All dimensions of the EDEQ and CIA showed significant relationships
with the QoL variables, all scoring above 0.40 except for the EDQOL Work/School and the SF-
12 Physical Health dimensions, which were below 0.40. The Psychological dimension of the
EDQOL showed the highest correlations with the EDEQ Eating (r = 0.75, p < 0.01) and Shape (r
= 0.75, p < 0.01) Concern dimensions, and with the CIA Personal Impairment dimension (r =
0.79, p < 0.01).

To clarify the factors influencing QoL, we conducted a regression analysis, as shown in
Table 19. This analysis utilized independent variables from two sources. The Eating Disorders
Exploration Questionnaire (EDEQ) covered the following four dimensions: restraint; eating
behaviors; weight concern; and body shape concern. The Clinical Assessment of Impairment
(CIA) evaluated the following three dimensions: personal; social; and cognitive impairments. The
dependent variables were selected from the Eating Disorders Quality of Life (EDQOL)
instrument, which comprises the following four dimensions: psychological; physical/cognitive;
economic; and work/school. Two dimensions of the SF- 12 health survey, physical and mental
health, were also included. No problems of multicollinearity, characterized by high
intercorrelations among variables, were identified within any of the regression models.

Concerning the four EDQOL dimensions, higher scores on EDEQ Eating Concern and
the CIA Personal Impairment dimensions were related to worse scores on the EDQOL
Psychological dimension, explaining 61% of its variance. Two CIA dimensions (Cognitive and
Social Impairment) were entered into the model for the EDQOL Physical/Cognitive dimension.
These dimensions were found to be predictors of a lower EDQOL Physical/ Cognitive score,
accounting for 71% of the variance observed in this measure. The EDEQ Eating Concern and
the CIA Cognitive and Personal Impairment dimensions explained 32% of the EDQOL
Work/School dimension’s variance: higher Cognitive Impairment scores were related to worse
Work/School dimension scores. Eating Concern and Personal Impairment were also negatively
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related to this EDQOL dimension. No predictors were observed for the EDQOL Financial
dimension.

Regarding the SF-12 QoL questionnaire, higher scores on the EDEQOL Restraint and
the CIA Cognitive Impairment dimensions were related to worse SF-12 Physical Health scores,
explaining 31% of its variance. Concerning the SF-12 Mental Health dimension, two CIA
dimensions (Social and Cognitive Impairment) were found to have a negative correlation, which
explained 61% of the variance in the SF-12 Mental Health dimension.

Table 19 | Determinants of Health-Related Quality of Life.

Variables Dependientes / Predictores R2ajust F B
EDQOL Psychological 0.611 19.846 ***

EDEQ Eating concern 0.276 *

CIA Personal 0.412*
EDQOL Physical/Cognitive 0.707 30.290 ***

CIA Social 0.290 **

CIA Cognitive 0.547 ***
EDQOL Work/school 0.317 6.648 ***

EDEQ Eating concern -0.439 **

CIA Cognitive 0.532 ***

CIA Personal -0.394 *
SF-12 Physical 0.314 6.545 ***

EDEQ Restriction -0.385**

CIA Cognitive —0.466 ***
SF-12 Mental 0.613 20.254 ***

CIA social -0.299 *

CIA cognitive —0.295 **

Notes: *p < 0.05; **p < 0.01; ***p < 0.001. EDE-Q (Eating Disorders Examination Questionnaire); CIA
(Clinical Impairment Assessment); (EDQOL (Eating-Disorder Specific Health-Related Quality of Life
instrument); SF-12 (Short Form-12 Item Health Survey).
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Table 18 | Spearman’s correlations between EDs attitudes, clinical impairment, and health-related quality of life.

1 2 3 4 5 6 7 8 9 10 11 12 13
1. EDEQ Restriction 1
2. EDEQ Eating concern 0.67* 1
3. EDEQ Shape concern 0.67* 0.78* 1
4. EDEQ Weight concern  0.63** 0.74** 0.85** 1
5. ClA-Personal 0.59** 0.66™* 0.80** 0.71** 1
6. CIA-Social 0.62** 0.62** 0.65** 0.63** 0.75** 1
7. CIA-Cognitive 0.45** 0.61** 0.61** 0.54** 0.67** 0.67** 1
8. EDQOL Psychological 0.59** 0.59** 0.75** 0.68** 0.79** 0.71** 0.69** 1
9. EDQOL 0.51** 0.62** 0.63** 0.55** 0.63** 0.71** 0.82** 0.71** 1
Physical/cognitive
10. EDQOL Financial -0.11 -0.06 0.10 0.04 0.09 -0.01 0.04** 0.10 0.10 1
11. EDQOL Work/school 0.29** 0.29** 0.29** 0.40** 0.29** 0.45** 0.53** 0.41** 0.43** -0.09 1
12. SF-12 Physical -0.48** -0.37** -0.39** -0.32** -0.39** -0.42** -0.49** -0.49** -0.51*  0.19 -0.34** 1
13. SF-12 Mental -0.51** -0.56"* -0.62** -0.62** -0.68** -0.72** -0.68** -0.65"* -0.63"*  0.01 -0.46™ 051 1

Notes: ** p < 0.01. EDEQ (Eating Disorders Examination Questionnaire); CIA (Clinical Impairment Assessment); EDQOL (Eating Disorder-Specific Health-Related Quality of
Life instrument); SF-12 (Short Form-12 Item Health Survey)
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Discussion

The study thoroughly examines various factors influencing the QoL among adolescents with AN.
Through a comprehensive analysis, the research explores the impact of different variables,
including ED psychopathology, various demographic factors, and the dimensions related to ED
and impairment. The findings provide valuable insights into the complexities of AN and its
repercussions on the QoL of affected individuals.

The results of our study are consistent with previous research demonstrating strong
association between ED and deteriorated QoL in adolescent patients (Jenkins et al., 2014;
Herpertz-Dahimann et al., 2018; Wu et al., 2019). Despite the high prevalence and clinical
relevance of these disorders in this age group, previous studies have highlighted the limited
number of studies specifically adressing the relationship between QoL and EDs in adolescents
(Urzua et al., 2018).. Therefore, it is essential to better understand and identify the specific
differences in patients’ QoL in different diagnostic groups (Agh et al. 2016).

The present study focused on adolescent patients suffering specifically from AN, which
allowed us to delve deeper into the impact of AN on their QoL. Previous findings have shown
that patients with AN have a lower psychological and physical/cognitive QoL compared to
patients with a BN or an OSFED (Bamford & Sly, 2010). Studies have found that patients with
AN-P had the poorest perception of QoL in all areas assessed (Gonzélez et al., 2001).

Differences were also detected between the AN subtype and the relationship with
adolescents’ QolL, showing that adolescents suffering from purgative AN have worse mental
health. Likewise, similar studies showed that patients with restrictive AN had a significantly better
QoL than those with purgative AN (Mond et al., 2005), and that patients with purgative AN had
greater psychosocial impairment than patients with restrictive AN (Martin et al., 2016).

One notable finding is the lack of significant differences for all variables studied based
on the different timeframes. This suggests that the duration of the disorder does not necessarily
correlate with variations in the measured variables, challenging the assumption that longer
durations inherently lead to more severe outcomes, in line with previous studies in the literature
(Le Grange et al., 2014). Additionally, no significant correlations were found between timeframe,
age, weight, BMI, and the variables under consideration, indicating that these factors may not
be reliable indicators of the severity or impact of AN in this population. These results contradict
other studies that have found BMI to be the strongest predictor of disease recovery (Castellini et
al., 2011). Therefore, further investigation of the impact of these demographic and clinical factors
on the QoL of AN patients should be carried out.

Concerning the objective of analyzing the relationships between ED-related
psychopathology factors and AN patients’ QolL, the results yielded significant and high
associations between all dimensions of the EDEQ and CIA with QoL variables, except for the
EDQOL Work/School and SF-12 Physical Health dimensions, which were low.

In addition, the psychological dimension of the EDQOL questionnaire showed the
highest correlations with the EDEQ dimensions of Eating and Shape Concern and also with the
Personal Impairment dimension. These findings highlight the intricate interplay between
psychological well-being and the severity of eating and shape concerns, suggesting that
addressing these aspects is crucial for improving overall QoL in adolescents with AN. Studies
indicate that, in AN patients, comorbidity and symptomatology are related to greater QoL

125



impairment, and that these patients are more likely to report bodily pain, depression, self-
harming behaviors, and suicidal ideation (Sy et al. 2013). Recently, studies have also revealed
strong relationships between QoL and depressive symptoms in patients with AN (Kenny et al.,
2023). Therefore, therapeutically, it would be interesting to adjust the specific goals of the
intervention based on the patient’s level of physical impairment. This should also be considered
when designing intervention programs, adjusting them to the patients’ needs to improve their
QoL in different areas, as this is a key factor in their recovery (Mitchison et al., 2016).

The strong relationships between attitudes towards EDs, clinical impairment, and mental
health-related QoL of adolescent girls were analyzed in this study. Thus, attitudes towards EDs,
clinical impairment, and mental health-related QoL in adolescent girls indicated strong negative
relationships between the mental health component of the SF-12 with all dimensions of the
EDEQ, EDQOL and CIA. Previous studies in the literature have already highlighted how patients
with an ED have more impaired mental health than physical health (Martin et al., 2017), as well
as lower QoL than the general population (Baiano et al.,, 2014). Weight concerns and their
relationship with clinical deterioration translate into lower QoL, even in pre-adolescents (Urzua
et al., 2010). Therefore, mental health interventions for adolescent patients with ED should also
address the psychosocial areas impacted (Lopez & Treasure, 2002), and in areas such as
academic studies. In addition, our results have shown strong relationships between social and
cognitive impairment and the impact of the ED on labor or academic performance in adolescent
girls assessed with the EDQOL. Additionally, studies conducted with adult AN patients have also
suggested that patients spend more time at home or alone due to their impaired Qol; this
impacts their work or studies and may cause more binge eating leading to a worse QoL (Mason
et al., 2018). Other authors have highlighted work/study impairment as the strongest predictor
of overall QoL impairment in EDs (Engel et al., 2006). Our work has found that all EDQOL
subscales, with the exception of the Financial dimension, had significant correlations with the
EDE scales, which is identical to the results obtained by Mitchison et al. (2013). However, in our
study, the two components of the SF-12, physical and mental, obtained correlations with the EDE
dimension. In other studies, there has only been a relationship between the EDE and the mental
components of the SF-12 (Mitchison et al., 2013).

Regarding the second objective, which was to evaluate the different relationships of
these variables with the Qol. measured from a generic measure (SF-12) and with another specific
scale of ED QoL (EDQOL), the results showed that 70% of the variance in physical and cognitive
QoL evaluated with the EDQOL scale was explained by the CIA social and cognitive dimensions.
A comparison with the mental QoL assessment obtained with a general QoL scale (SF-12),
indicated that the results were similar, such that the CIA personaland cognitive dimensions
explained 61% of the variance, excluding eating symptomatology variables from the explanatory
model. Patients with greater ED psychopathology experienced more significant impairment
secondary to ED, as previously reported in other studies using clinical samples (Martin et al.,
2017; Fairburn, 1994; Castellini et al., 2011; Kenny et al., 2023). These results are in line with
previous studies showing that the QoL of patients with AN is greatly affected by eating
symptoms, and that this deterioration increases as the symptoms become more intense
(Mitchison et al., 2016). These findings underscore the importance of considering the impact
beyond clinical symptoms. Individuals with EDs not only face challenges related to eating and
weight but also experience a significant burden in their psychosocial functioning, resulting in a
lower QoL. This finding underscores the need to address well-being in all areas of life for
adolescents with ED. Therefore, the use of specific instruments and adapted measures for this
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type of patient, in order to assess their functioning in different areas and in their psychosocial
impairment as it relates to QoL, should be a future aim (Calugi et al., 2018).

Moreover, as expected, the EDEQ Eating Concern and CIA Personal Impairment
dimensions explained a high percentage of variance (61%) in the psychological dimension of
the EDQOL. The AN core symptom, eating concern, is related to higher eating pathology,
emotional distress, and psychosocial deterioration in the sense that the more intense the eating
symptoms, emotional distress, and psychosocial deterioration, the worse the QolL. This result
has been found in previous studies (Vaz et al., 2020; Pike & Olmsted, 2016).

Personal and cognitive impairment are also included as explanatory variables in the
case of school and work QoL, together with eating concern. In this case, the explained variance
was lower (32%), again highlighting the impairment caused by the core symptoms in patients
with AN. On the other hand, the psychological dimension of QoL was explained (61%) by
restriction concern and personal impairment. In this case, a core symptom of ED (eating
concern) is related to mood and self-perception. Studies with a larger sample should be
conducted to assess how this deterioration is associated with the AN time-course, as well as to
assess possible differences with other types of ED.

It is remarkable that the cognitive dimension of psychosocial impairment exhibits a
noteworthy impact on the physical, school, and mental dimensions of QoL. This confirms that
cognitive challenges, such as fixation on body image and self-esteem, exert a profound
influence on the lives of adolescents with EDs (Bardone-Cone et al., 2010). These outcomes
strongly advocate for implementing interventions specifically designed to address these
nuanced aspects within the framework of ED treatment.

Finally, we highlight the fact that neither impairment nor deterioration explained the
financial dimension of QoL. This could be because economic concerns are not a central aspect
of ED, especially in adolescent girls, and that psychosocial impairment manifests more intensely
in other domains of patients’ lives. We think that, due to the age of the patients, who are minors
and financially dependent on their families, they do not perceive an impairment in this dimension
of their EDQOL. However, this aspect can be significantly altered in their families or in adult
patients, for whom the iliness can involve a high economic cost and a significant loss of QoL for
those affected (Herpertz-Dahlmann et al., 2018).

Based on the results obtained, we can confirm that the specific QoL instrument (EDQOL)
is able to explain a higher percentage of AN in psychological and physical dimensions, while
the general questionnaire, SF-32, explains a high percentage of variance in the mental domain
but not in the physical domain. Previous studies have highlighted this limitation of the generic
tool, SF-32, by pointing out that the increased physical activity associated with improved QoL in
the SF-36 may be a sign of severity in AN rather than of improvement (Badia et al., 2001).
However, in a more recent paper, Panea-Pizarro et al. (2021) concluded that the SF-36 could be
useful for monitoring the impairment of health in adults ED patients. Therefore, it is necessary to
develop studies with a larger number of participants and with a longer follow-up to be able to
evaluate the usefulness of these scales for collecting changes throughout treatment.

The present study has some limitations. First, its cross-sectional nature implies that we
cannot conclude causality between variables. Further research is needed using a longitudinal
design. The typical limitations and advantages of using a self-administered questionnaire must
also be considered (Meneguzzo et al., 2021). As this study was carried out with Spanish
participants, its generalizability may be limited due to specific characteristics of the sample,
such as demographics, cultural backgrounds, and geographic locations. Results may not be
representative of the broader population of adolescents with AN. Another limitation concerns
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generalization to males. Although the prevalence of ED in females is higher than in males, it is
essential to include males to detect possible differences (Pelaez-Fernandez et al., 2012). Future
studies should analyze the relationship between QoL and the time progression of ED, and
whether the results of this investigation can be transferred to patients with BN or OSFED.
Likewise, given that EDs affect not only the patient but also their entire family and social
environment, the impact of support systems on treatment outcomes and QoL should be
investigated, and interventions involving and enhancing support from family and friends should
be developed. In this report, the CIA 3.0 has been administered in adolescent and young adult
populations, as previous studies have done (Calugi et al., 2018; He et al., 2022; Reas et al.,
2010). Despite showing good reliability scores in this sample, it is worth noting that the CIA is a
psychometric tool designed for adult populations. Moreover, the sample size was small because
the target population is specific and limited, restricting the availability of subjects for the study.
Finally, longitudinal studies should be conducted to explore AN trajectories and how various
factors evolve over time. This approach would provide a more dynamic understanding of the
disorder, treatment effects, and their implications for QoL.

Among the strengths of this work, we highlight that, to our knowledge, there are few
studies to assess the determinants of QoL in adolescent patients with AN. A strength of this study
includes the sample we used, which comprises participants with AN from six different ED
services. Therefore, it is safe to state that the sample is representative of patients seen in daily
clinical practice, and that these results may be generalizable to other populations with ED.
Another strength of this study includes the use of a large sample of adolescents with a diagnosis
of AN. This is also the first study to examine the QoL of AN patients with a specific QoL
questionnaire for adolescent Spanish patients. In addition, there are very limited previous studies
that have examined QoL in adolescents with AN; therefore, the current study adds meaningful
data to the current literature on the topic.

The results of this study have several practical implications for clinicians, healthcare
providers, and researchers working with adolescents with AN. Results provide relevant
implications for clinical practice, as they can guide the design of more effective and personalized
interventions for patients with AN. By understanding the QoL of these patients, we can address
not only the physical symptoms, but also the psychological and social aspects that affect their
lives. Previous research revealed that patients receiving treatment can improve their QoL (Wu et
al., 2019). However, even in the case of remission, patients’ QoL has been found to remain lower
than that of the general population (Zasada et al., 2018). The present study showed that AN
symptoms were associated with the physical, psychological, and social dimensions of QoL.
Cognitive impairment was shown to have a positive and significant relationship with the
psychological and social QoL of patients, and a negative relationship with the mental subscale
of SF-36. These results make cognitive impairment a relevant target in the treatment of ED. Along
the same lines, personal impairment should be the target of intensive therapeutic interventions,
as it has been shown to be a psychological and academic determinant. Finally, social
impairment was shown to have a significant influence on physical, cognitive, and mental
dimensions of QoL. The literature states that core symptoms, such as worries about eating or
restriction, are essential targets in the treatment of AN. To our knowledge, these results suggest
that clinicians should consider the dimensions of QoL as therapeutic goals. In addition, including
these measures in assessment protocols can provide viability for the treatment of AN. Further
implications of the study are as follows: (a) The early detection and timely intervention may help
prevent the exacerbation of symptoms and contribute to better long-term outcomes; (b) Given
the strong correlations between psychological well-being, eating, and shape concerns with QoL,
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interventions should specifically address these aspects. Cognitive-behavioral therapy or
interventions targeting body image and self-esteem may be beneficial to improve well-being;
and (c) Clinicians should conduct comprehensive assessments that consider multiple
dimensions, including eating concerns, personal impairment, and cognitive and social
impairment. This holistic approach can guide treatment planning in addressing the various
facets influencing QoL (Yoneda et al., 2020).

Conclusions

This study showed a deteriorated QoL in adolescent patients suffering from AN. Results
showed that patients with a purgative AN diagnosis had worse mental health. Other variables,
such as BMI, weight, and timeframe, were not significant. Additionally, the results showed that,
although a generic mean QoL is useful for evaluating these patients, it is necessary to develop
specific measures, such as EDQOL, that allow for a better understanding of the variability and
specificity of these disorders. In summary, this study is one of the only studies to evaluate the
QoL of adolescents suffering from ED. Future studies should focus on longitudinal data that allow
researchers to observe the changes in QoL in relation to eating symptoms.
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9. Summary and Conceptual Integration of the Studies

This section provides a summary of the six empirical studies and their relationships to the
overarching research objectives, highlighting their contributions to a coherent, cumulative
program aimed at evaluating and refining the ECHOMANTRA intervention for adolescents with
EDs and their caregivers.

Articles 1-4 constitute the core intervention research:

Article 1 (Study Protocol) establishes the theoretical and methodological framework for
the RCT, setting the stage for testing all key hypotheses.

Article 2 (Single-Case Study) provides formative evidence on the feasibility and
acceptability of the intervention, and informed procedural refinements to ensure optimal
delivery, which is essential for achieving clinical and caregiver outcomes.

Article 3 (Preliminary Results — Caregivers) specifically addresses caregiver-related
hypotheses, showing improvements in emotional well-being, reductions in illness
accommodation, expressed emotion, and burden, as well as enhanced ED-specific
caregiving skills.

Article 4 (Final Results — Main Intervention Study) evaluates the combined effects of TAU
+ ECHOMANTRA on adolescent outcomes and caregiver effects, directly testing
hypotheses related to clinical symptom improvements and psychosocial functioning,
and the maintenance of these effects over 6- and 12-month follow-ups.

Complementing this core program, Articles 5 and 6 strengthened the methodological and
interpretive foundations of the trial.

Article 5 (Spanish EDQOL Validation) ensures that changes in quality of life, a key
patient-reported outcome, can be measured reliably and culturally appropriately,
supporting interpretation of intervention effects on psychosocial functioning.

Article 6 (Cross-Sectional Study on QoL in AN) identifies clinical correlates of QoL in
adolescents, highlighting cognitive, emotional, and social dimensions that may mediate
or moderate intervention effects, thus informing both the conceptual rationale and
interpretation of observed outcomes in the trial.

Together, these studies create a cumulative program, integrating intervention development,
feasibility testing, outcome evaluation, and measurement validation, thereby providing empirical
support for the central hypotheses regarding both adolescent clinical outcomes and caregiver
skills and well-being.

Building on the integration of findings from the six empirical studies, the following General
Discussion examines the theoretical, clinical, and practical implications of the research.
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10. General Discussion

EDs are serious mental health conditions and represent one of the most challenging clinical
issues due to their high rates of chronicity, relapse, hospitalization, medical comorbidities, and
mortality (Castellini et al., 2022). These factors make EDs a significant public health concern,
particularly among adolescents and young women (Silén & Keski-Rahkonen, 2022). Given their
complexity, these disorders require targeted interventions that can support and enhance the
effectiveness of standard treatment.

In this context, the present doctoral thesis evaluated the effectiveness of the
ECHOMANTRA intervention for adolescents with EDs and their caregivers (Articles 1 to 4).
ECHOMANTRA was implemented as a complementary approach designed to enhance and
strengthen the outcomes of TAU.

The adaptation and implementation of ECHOMANTRA for Spanish-speaking
populations, particularly adolescents, represents a significant and novel contribution. The
original MANTRA intervention had previously been tested in adolescents, showing promising
results (Wittek et al., 2023). ECHO, on the other hand, had already been adapted and applied
in a Spanish context with caregivers of adult patients, also yielding positive outcomes (Quiles et
al., 2018). However, all existing studies on ECHOMANTRA had primarily focused on adult
populations with AN. This is the first adaptation and implementation of ECHOMANTRA for a
Spanish adolescent population with a broader range of ED diagnoses. Therefore, by tailoring
the ECHOMANTRA model to this demographic, the study not only expands its applicability but
also enhances its cultural relevance and accessibility (Articles 1 and 2).

Findings from the clinical trial highlight the intervention’s potential to improve core clinical
outcomes in patients, including ED symptoms, emotional wellbeing, confidence in the ability to
change, and socially prescribed perfectionism, with changes sustained over the short and
medium term (Article 4). Although BMI was initially one of the targeted outcomes, no significant
differences were observed between the ECHOMANTRA and TAU groups in this regard. These
findings are consistent with the fact that BMI stabilization and improvement is among the primary
aims of TAU, which is specifically designed to support patients’ nutritional recovery. Moreover,
it is important to note that not all patients included in the study required weight restoration. Since
the sample comprised individuals with various ED diagnoses, not exclusively AN, BMI values
and requirements varied. Therefore, BMI improvement should not be considered a primary
outcome for the ECHOMANTRA intervention (Article 4).

In addition, the results underscore the critical role of caregiver involvement in treatment,
highlighting the value of family-based skills-oriented psychoeducational interventions within
multidisciplinary ED care (Articles 3 and 4). Caregivers who received the ECHOMANTRA
intervention showed greater improvements in expressed emotion, psychological wellbeing, and
reductions in illness accommodation and caregiver burden. They were also the only group to
show significant gains in caregiving skills. These changes were sustained over the short and
medium term (Articles 3 and 4). Together, these findings support the relevance of a dyadic
intervention model: empowering carers with targeted strategies not only improves their own
health outcomes but could also indirectly support patient recovery. This aligns with Treasure’s
model, which emphasizes that healthier, better-supported caregivers are more prepared and
capable of caring for their loved ones with EDs (Treasure et al., 2011). Nevertheless, further
research is needed to better understand how improvements in caregiver wellbeing and skills are
related to improvements in patient outcomes.
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Moreover, this study marks the first time the ECHOMANTRA program has been adapted
to an individual, online format. In previous implementations, the intervention was delivered
through guided self-help materials, telephone-based support, and/or group sessions involving
family members, patients, or joint family—patient meetings (Cardi et al., 2024; Adamson et al.,
2019). In contrast, the current study delivered ECHOMANTRA through one-to-one online
sessions, with the same therapist consistently assigned to each participant, one for the patient
and another for the caregiver, throughout the intervention. This model ensured fidelity to the
treatment protocol across all cases and stands out as a key strength of the study (Articles 1 to
4). Furthermore, the use of individual online sessions enhances the intervention’s accessibility
and supports the integration of personalized care models across different treatment settings
(Reay et al., 2022).

Additionally, the intervention proved to be both feasible and acceptable for patients and
caregivers (Articles 2 to 4). Integrating ECHOMANTRA into routine care could improve the
overall effectiveness of treatment by providing a structured and supportive framework that
fosters recovery. When delivered alongside TAU, ECHOMANTRA may serve as a valuable
strategy to optimize outcomes by equipping adolescents and their caregivers with additional
tools to manage symptoms and maintain long-term improvements (Articles 3 and 4).

This thesis also reflects on the current gaps in ED treatment, especially in adolescent
populations (Articles 4 and 6). Despite the availability of evidence-based approaches such as
CBT-ED and family-based therapies, dropout rates remain high and sustained recovery is
difficult to achieve. By incorporating motivational, emotional, and interpersonal components,
ECHOMANTRA addresses several limitations of traditional approaches. It aligns with emerging
trends that emphasize transdiagnostic and broader systemic perspectives in mental health
treatment, considering not only the individual, but also the family, peer and treatment
environments involved in the recovery process (Articles 4 to 6).

Another particularly important aspect of this thesis is its focus on QOL. This dimension
was addressed through two studies: the validation of the Spanish version of the EDQOL (Article
5) and a cross-sectional study evaluating QoL in patients with AN (Article 6).

QOL is a particularly relevant concept in the context of EDs, and its proper assessment
requires the use of disorder-specific instruments. By validating the Spanish version of the
EDQOL scale and incorporating it as an outcome measure, this study addresses an important
need in the ED field in Spain. Moreover, this Spanish adaptation contributes to the growing
number of translated versions of the EDQOL, facilitating cross-cultural comparisons of QoL
among individuals with EDs. Importantly, the validation of this instrument provides the empirical
foundation for interpreting patient-reported outcomes in the ECHOMANTRA trial, ensuring that
observed changes in QoL reflect true improvements in functioning and well-being. .As such, the
instrument can be a valuable tool for assessing ED-specific HRQoL and the severity of the
disorder’s impact, both in clinical practice and research contexts. The Spanish version of the
EDQOL is an inexpensive, valid, and reliable tool recommended for use in both settings (Article
5).

The cross-sectional study evaluating QoL in patients with AN addresses a recognized
gap in the scientific literature (Article 6). Existing studies have highlighted the need for further
research into the relationship between QoL and ED, particularly within adolescent populations,
and the necessity of exploring the impact of AN on QoL in greater depth (U rzua et al., 2018).
The findings support the notion that QoL in adolescents with AN is closely related to both
physical and psychological variables. These results call into question the prevailing view of ED
severity based primarily on BMI criteria (Castellini et al., 2011), suggesting that BMI may not be
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the most appropriate standalone indicator of severity. Instead, these results emphasize the
multidimensional nature of AN and the importance of assessing treatment outcomes beyond
weight restoration or symptom remission.

From a theoretical standpoint, the results can be interpreted within the Cognitive-
Interpersonal Maintenance Model (Schmidt & Treasure, 2006; Treasure & Schmidt, 2014), which
underpins the ECHOMANTRA intervention. The observed associations between cognitive,
social, and psychological impairment and lower QoL align with the model’s premise that rigid
thinking patterns, emotional avoidance, and interpersonal difficulties act as maintaining
mechanisms of AN. The finding that personal, cognitive and social impairment significantly
influence multiple QoL domains highlights these areas as potential mediators of treatment
response, precisely the mechanisms targeted by ECHOMANTRA through the enhancement of
emotional processing, flexible thinking, and improved communication within the caregiving
dyad.

Thus, further investigation into the influence of clinical factors on QolLacross the full
spectrum of ED is needed. Incorporating disorder-specific QoL measures in both clinical and
research settings may provide a more comprehensive understanding of treatment outcomes and
better reflect the complex, multifaceted nature of the disorder.

However, these findings could align with transdiagnostic perspectives on EDs, which
conceptualize shared maintaining mechanisms—such as perfectionism, emotional
dysregulation, and interpersonal sensitivity—across diagnostic boundaries (Fairburn et al.,
2003; 2008). From this broader perspective, impairments in QoL may reflect these common
cognitive and affective processes rather than being solely attributable to specific symptom
profiles or diagnostic categories (Curzio et al., 2018). Integrating this transdiagnostic framework
reinforces the value of interventions such as ECHOMANTRA, which target underlying
psychological mechanisms that transcend individual ED subtypes, thereby enhancing both
generalizability and long-term recovery potential.

Limitations and Future Directions

This thesis has several limitations that should be acknowledged. Firstly, the use of self-
reported instruments across all articles derived from the main study may introduce relevant bias
to outcomes. Furthermore, the CIA 3.0 has been applied to adolescent and young adult
populations, consistent with the methodology of prior studies (Calugi et al., 2018; He et al., 2022;
Reas et al., 2010). While these studies have demonstrated strong reliability, it is important to
emphasize that the CIA3.0. was originally developed as a psychometric tool for adult
populations. This may have limited its sensitivity to developmental differences in younger
participants.

Additionally, at the 12-month follow-up, dropout rates were notably high for both patients
and their caregivers, potentially affecting the robustness and reliability of long-term outcomes.
The dyadic nature of the ECHOMANTRA intervention added further complexity to retention, as
continued participation relied on the consistent involvement of both patients and carers, which
may have reduced adherence to sessions and assessments.

The generalizability of the findings is also limited. The results may not apply to patients
who lack a caregiver or whose caregivers are unable to actively participate in treatment.
Moreover, the sample consisted exclusively of female participants, most of whom had a
diagnosis of AN and were receiving treatment in a day hospital setting. This homogeneity limits
the representativeness of the sample and restricts the applicability of the findings to male
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patients. Although the validation study was conducted with an adequate sample, it was relatively
small, and the demographic characteristics of the participants further constrain the
generalizability of the results. While EDs are more prevalent among young women, it remains
crucial to validate these instruments in male populations to explore potential gender-based
differences in treatment experiences and outcomes. The same limitation applies to the cross-
sectional study, whose findings are also limited to female adolescents diagnosed with AN.

Despite these limitations, the current thesis provides a valuable foundation for future
research and clinical innovation. Moving forward, subsequent studies could strategically build
on these findings in several ways:

1. Scaling and diversification of samples: Future research should aim to include more
diverse samples in terms of age, gender, and diagnostic profiles, and eventually
extend research across different cultural contexts. This would strengthen external
validity and allow exploration of potential moderators of treatment response, including
sociocultural variables and family dynamics.

2. Adaptive and stepped-care formats. Building on the online, individualized delivery
model developed, future work could test adaptive versions of ECHOMANTRA, where
treatment intensity is adjusted based on patient needs, progress, or risk factors. Such
models would promote more efficient use of clinical resources and enhance
accessibility.

3. Integration of technological innovations: Advances in digital health could be introduced
to enhance engagement and personalization. Future adaptations of ECHOMANTRA
might incorporate interactive digital tools, mobile applications, and Al-assisted tailoring
of content, enabling real-time feedback and individualized monitoring of symptoms and
recovery trajectories.

4. Longitudinal and process-oriented research: Further investigation is needed to clarify
how improvements in caregiver wellbeing and skills influence patient outcomes.
Examining the mediating mechanisms underlying these effects—such as emotional
regulation, communication patterns, and caregiver modeling—would deepen
understanding of the intervention’s change processes and inform future refinements.

5. Exploration of caregivers’ QoL: Future research should also investigate the impact of
EDs on the QoL of caregivers, an important but underexplored area. Understanding how
caregiving burden, emotional strain, and relational dynamics affect caregiver QoL could
guide the development of targeted interventions that support both members of the dyad
more effectively.

6. Translational application of QoL findings: Insights from the QoL studies (Articles 5-6)
could inform more personalized and recovery-oriented treatment approaches.
Integrating disorder-specific QoL assessment into clinical decision-making could guide
tailored interventions, ensuring that treatment success reflects both symptom reduction
and meaningful improvements in daily functioning.

Taken together, these directions a clear framework for the continued development of
the ECHOMANTRA program. By integrating adaptive design, digital innovation, and
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personalized care principles, and by expanding research to include the wellbeing of caregivers,
future studies can extend the translational impact, sustainability, and scalability of this
intervention

In conclusion, this study represents a significant advancement in the treatment of ED by
adapting and implementing, for the first time, the ECHOMANTRA intervention in an individual
online format for Spanish-speaking adolescents with diverse ED diagnoses and their caregivers.
Key strengths of the study include its randomized-controlled trial design, the individual delivery
format, the dyadic and skills-based approach that emphasizes caregiver involvement, and the
integration of a specific QoL measure for ED as a central outcome, offering a more
comprehensive understanding of recovery. By providing a culturally adapted, accessible, and
evidence-based complementary intervention to TAU, this work enhances the current treatment
landscape for adolescent EDs, bridging several key gaps in the literature, introduces a culturally
adapted model of care, and advocates for a broader definition of recovery that incorporates
QoL. Building on these findings, our team is currently applying an adapted version of the
ECHOMANTRA program with adult women diagnosed with AN and their caregivers, aiming to
further explore its effectiveness across different age groups and clinical profiles (Quiles et al.,
2025).

135



11. Conclusions

This doctoral thesis comprises a RCT evaluating the ECHOMANTRA program, the
validation of the Eating Disorders Quality of Life (EDQOL) psychometric instrument, and a cross-
sectional study assessing QoL in patients with anorexia nervosa (AN). The findings obtained
throughout this work allow for several relevant conclusions in both clinical and research domains.

Firstly, the ECHOMANTRA intervention, culturally and linguistically adapted for the
Spanish context, has been shown to be effective as a complement to TAU for adolescents with
EDs and their caregivers. This dyadic approach, combining a patient-focused intervention with
a caregiver-focused program, produced significant benefits in ED symptomatology, emotional
wellbeing, confidence in the ability to change, and socially prescribed perfectionism. Caregivers
also acquired specific caregiving skills and showed improved emotional stability, reduced
illness accommodation, and decreased expressed emotion, all factors recognized as
maintaining mechanisms of the disorder within the family environment. Furthermore, these
effects were maintained over short- and medium-term follow-ups, suggesting that the changes
promoted by the intervention were sustainable beyond the active treatment period.

A key methodological contribution of this study was the intervention format:
individualized online sessions tailored to the characteristics of each patient-caregiver dyad. This
modality demonstrated high acceptability among participants, improving treatment adherence
and overcoming common limitations of group-based formats, such as social comparison or lack
of personalization. Additionally, assigning the same therapists to patients and caregivers
throughout the intervention ensured fidelity to the original protocol and consistency in the
therapeutic process.

Another contribution of this thesis is the incorporation of QoL as a central variable in
treatment evaluation. Within this framework, the Spanish version of the EDQoL was validated for
the first time, providing a disorder-specific psychometric instrument that allows for a more
precise assessment of the impact of EDs on patients’ daily lives. Including this measure in the
trial enabled a more accurate evaluation of the recovery process and the intervention’s impact.

The cross-sectional study further highlighted the influence of clinical factors—such as
eating psychopathology, emotional distress, and functional impairment—on perceived QoL in
patients with AN. Specifically, patients with the AN-P showed greater psychosocial deterioration
and poorer mental health compared to those with AN-R. These findings guided the interpretation
of the main trial results by identifying cognitive, social, and psychological domains as key targets
for intervention, directly informing the mechanisms addressed by ECHOMANTRA.

Several methodological limitations should be considered when interpreting these
findings. Although the sample included patients with varying levels of care (inpatient, day
hospital, and outpatient) and diverse diagnoses, it was predominantly composed of females with
AN, mainly treated in a day hospital setting. This homogeneity limits the generalizability of the
findings to other populations, such as male patients, individuals with other types of EDs, or
patients in different care settings. Moreover, the study was conducted exclusively in Spain,
which may restrict the applicability of the findings to other healthcare systems or cultural
contexts. While a 12-month follow-up was included, response rates were low, compromising the
robustness of longitudinal data from the RCT. Future studies should develop strategies to
improve follow-up adherence and consider longer-term assessments to examine the stability of
treatment effects.

In summary, this thesis provides robust empirical evidence on the effectiveness of
ECHOMANTRA as a complementary intervention for adolescents with EDs and their caregivers.
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It also introduces a relevant psychometric instrument for assessing QoL in ED patients, a variable
increasingly recognized as a key clinical outcome, and provides valuable data on QoL in
individuals with AN. The findings highlight the importance of actively involving families in the
therapeutic process, incorporating disorder-specific QoL measures, and employing flexible,
accessible, and personalized intervention formats. This work not only expands the therapeutic
and evaluative tools available for this vulnerable population but also opens new avenues for
research and clinical application.

Currently, the research team is implementing the ECHOMANTRA program with adult
women diagnosed with AN and their caregivers, as part of a project funded by the Knowledge
Generation Projects Call of the Spanish Ministry of Science, Innovation, and Universities
(Convocatoria de Proyectos de Generacion de Conocimiento del Ministerio de Ciencia,
Innovacion y Universidades). This initiative will allow the evaluation of its effectiveness in a
different population and will further advance the development of effective interventions in the
field of EDs (Quiles et al., 2025).
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12. Conclusiones

Esta tesis doctoral se compone de un Ensayo Clinico Aleatorizado (RCT) que evalua la
aplicacion del Programa ECHOMANTRA, la validacion del instrumento psicométrico Eating
Disorders Quality of Life (EDQOL) y un estudio transversal que evalla la calidad de vida en
pacientes con anorexia nerviosa. Los hallazgos obtenidos a lo largo de este trabajo permiten
extraer varias conclusiones relevantes tanto en el ambito clinico como en el de la investigacion.

En primer lugar, el Programa ECHOMANTRA, adaptado cultural y linguisticamente al
contexto espafiol, ha demostrado ser eficaz como complemento al tratamiento habitual (TAU)
para adolescentes con TCA y sus cuidadores. Este enfoque diadico, que combina una
intervencion centrada en el paciente con un programa dirigido al cuidador, produjo beneficios
significativos en la sintomatologia del TCA, el bienestar emocional, la confianza en la capacidad
de cambio y el perfeccionismo socialmente prescrito. Los cuidadores también adquirieron
habilidades especificas de cuidado y mostraron una mayor estabilidad emocional, una
reduccion en la acomodacion a la enfermedad y una disminucion en la emocion expresada,
todos ellos factores reconocidos como mecanismos de mantenimiento del trastorno en el
entorno familiar. Ademas, estos efectos se mantuvieron en los seguimientos a corto y medio
plazo, lo que sugiere que los cambios promovidos por la intervencion fueron sostenidos mas
alla del periodo de tratamiento activo.

Una contribucion metodolégica clave de este estudio fue el formato de intervencion:
sesiones online individuales adaptadas a las caracteristicas de cada diada paciente-cuidador.
Esta modalidad mostré una alta aceptabilidad entre los participantes, mejorando la adherencia
y mitigando algunas de las limitaciones comunes de los formatos grupales como la comparacion
social o la falta de personalizacion. Asimismo, asignar los mismos terapeutas a todas las
pacientes y cuidadoras durante toda la intervencion aseguro la fidelidad al protocolo original y
la coherencia en el proceso terapéutico.

Otra contribucion de esta tesis es la incorporacion del concepto de calidad de vida
como variable central en la evaluacion del tratamiento. En este marco, se valido por primera vez
la version en espafiol del EDQoL, un instrumento psicométrico especifico para TCA que permite
valorar con mayor precision el impacto del trastorno en la vida cotidiana de las pacientes. La
inclusion de este instrumento en el ensayo permitid una evaluaciéon mas precisa del proceso de
recuperacion y del impacto de la intervencion.

El estudio transversal destacé ademas la influencia de factores clinicos, como la
psicopatologia alimentaria, el malestar emocional y el deterioro funcional, en la calidad de vida
percibida por las pacientes con AN. En concreto, las pacientes con AN-P mostraron un mayor
deterioro psicosocial y peor salud mental en comparacion con aquellas con AN-R. Estos
hallazgos orientaron la interpretacion de los resultados del ensayo principal al identificar los
dominios cognitivo, social y psicolégico como objetivos clave de intervencion, aportando
informacion directa sobre los mecanismos trabajados por el Programa ECHOMANTRA.

Deben considerarse varias limitaciones metodologicas al interpretar estos resultados.
Aunqgue la muestra incluy¢ pacientes con distintos niveles de atencion (hospitalizacion
completa, hospital de dia y tratamiento ambulatorio) y diagnoésticos diversos, estaba compuesta
predominantemente por mujeres adolescentes con AN tratadas principalmente en un hospital
de dia. Esta homogeneidad limita la generalizacion de los hallazgos a otras poblaciones, como
pacientes varones, personas con otros tipos de TCA o pacientes en diferentes entornos
asistenciales. Ademas, el estudio se realizé exclusivamente en Espafia, 1o que puede restringir
la aplicabilidad de los resultados a otros sistemas sanitarios o contextos culturales. Aungque se
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incluy6 un seguimiento de 12 meses, las tasas de respuesta fueron bajas, lo que compromete
la solidez de los datos longitudinales del ensayo. Futuros estudios deberian desarrollar
estrategias para mejorar la adherencia al seguimiento y considerar evaluaciones a mas largo
plazo para examinar la estabilidad de los efectos del tratamiento.

En resumen, esta tesis aporta evidencia empirica soélida sobre la eficacia del Programa
ECHOMANTRA como complemento al tratamiento para adolescentes con TCA y sus
cuidadores. Asimismo, presenta y valida un instrumento psicométrico relevante para evaluar la
calidad de vida en pacientes con TCA, una variable cada vez mas reconocida como resultado
clinico clave, y proporciona datos sobre la calidad de vida en personas con AN. Los hallazgos
destacan la importancia de involucrar activamente a las familias en el proceso terapéutico,
incorporar medidas especificas de calidad de vida relacionadas con el trastorno y emplear
formatos de intervencion flexibles, accesibles y personalizados. Este trabajo no solo amplia las
herramientas terapéuticas y de evaluacion disponibles para esta poblacion vulnerable, sino que
también abre nuevas vias para la investigacion y la aplicacion clinica.

Actualmente, el equipo de investigacion se encuentra implementando el Programa
ECHOMANTRA con mujeres adultas diagnosticadas de AN y sus cuidadores, como parte de
un proyecto financiado por la Convocatoria de Proyectos de Generacion de Conocimiento del
Ministerio de Ciencia, Innovacion y Universidades de Espafia. Esta iniciativa permitira evaluar
su eficacia en una poblacion diferente y avanzar en el desarrollo de intervenciones efectivas en
el ambito de los TCA (Quiles et al., 2025).

139



References

Abraham, S. F., Brown, T., Boyd, C., Luscombe, G., & Russell, J. (2006). Quality of life: Eating
disorders. Australian & New Zealand Journal of Psychiatry, 40, 150-155.
https://doi.org/10.1080/j.1440-1614.2006.01762.x

Adair, C. E., Marcoux, G. C., Cram, B. S., Ewashen, C. J., Chafe, J., Cassin, S. E., et al. (2007).
Development and multi-site validation of a new condition-specific quality of life
measure for eating disorders. Health and Quality of Life QOufcomes, 5, 23.
https://doi.org/10.1186/1477-7525-5-23

Adamson, J., Cardi, V., Kan, C., Harrison, A., Macdonald, P., & Treasure, J. (2019). Evaluation
of a novel transition support intervention in an adult eating disorders service:
ECHOMANTRA.  /nternational  Review  of  Psychiatry, 31(4), 382-390.
https://doi.org/10.1080/09540261.2019.1573721

Agh, T., Kovécs, G., Supina, D., Pawaskar, M., Herman, B. K., Voko, Z., & Sheehan, D. V. (2016).
A systematic review of the health-related quality of life and economic burdens of
anorexia nervosa, bulimia nervosa, and binge eating disorder. Eating and weight
aisorders, 21(3), 353-364. https://doi.org/10.1007/s40519-016-0264-x

Agras, W. S., Walsh, T., Fairburn, C. G., Wilson, G. T., & Kraemer, H. C. (2000). A multicenter
comparison of cognitive-behavioral therapy and interpersonal psychotherapy for
bulimia nervosa. Archives of general psychiatry, 575), 459-466.
https://doi.org/10.1001/archpsyc.57.5.459

Alonso, J., Prieto, L., y Anto, J. M. (1995). La version espafiola del SF-36 Health Survey
(Cuestionario de Salud SF-36): un instrumento para la medida de los resultados
clinicos. Medlcina clinica, 104(20), 771-776.

Ambwani, S., Coull, E., Cardi, V., Rowlands, K., & Treasure, J. (2024). Every mistake is a treasure:
Lessons learned from the TRIANGLE trial for anorexia nervosa. International Journal of
Eating Disorders, 16. https://doi.org/10.1002/eat.24121

American Psychiatric Association. (2022). Diagnostic and statistical manual of mental disorders
(5th ed., text rev.; DSM-5-TR). American Psychiatric Publishing.

American Psychiatric Association. (2023). Eating disorders clinical practice guidelines.

Anastasiadou, D., Medina-Pradas, C., Sepulveda, A. R., & Treasure, J. (2014). A systematic
review of family caregiving in eating disorders. Eating Behaviors, 153), 464-477.
https://doi.org/10.1016/j.eatbeh.2014.06.001

Badia, X., Roset, M., Herdman, M., & Kind, P. (2001). A comparison of United Kingdom and
Spanish general population time trade-off values for EQ-5D health states. Medical
decision making: an international journal of the Society for Medical Decision Making,
21(1), 7-16. https://doi.org/10.1177/0272989X0102100102

Bados, A., Solanas, A., & Andrés, R. (2005). Psychometric properties of the Spanish version of
depression, anxiety and stress scales (DASS). Psicotherna, 679-683.

Baiano, M., Salvo, P., Righetti, P., Cereser, L., Baldissera, E., Camponogara, |., & Balestrieri, M.
(2014). Exploring health-related quality of life in eating disorders by a cross-sectional
study and a comprehensive review. BMC  psychialry, 74,  165.
https://doi.org/10.1186/1471-244X-14-165

Bamford, B., & Sly, R. (2010). Exploring quality of life in the eating disorders. European Eating
Disorders Review, 182), 147-153. https://doi.org/10.1002/erv.975

140



Bardone-Cone, A. M., Sturm, K., Lawson, M. A., Robinson, D. P., & Smith, R. (2010).
Perfectionism across stages of recovery from eating disorders. 7he International
Journal of Eating Disorders, 432), 139-148. https://doi.org/10.1002/eat.20674

Berends, T., Boonstra, N., & van Elburg, A. (2018). Relapse in anorexia nervosa. Current Opinion
in Psychialry, 31(6), 445-455. https://doi.org/10.1097/YC0O.0000000000000453

Bohn, K., & Fairburn, C. G. (2008). The Clinical Impairment Assessment Questionnaire (CIA).
Cognitive behavioral therapy for eating disorders, 315-317.

Byrne, S., Wade, T., Hay, P., Touyz, S., Fairburn, C. G., Treasure, J., Schmidt, U., Mcintosh, V.,
Allen, K., Fursland, A., & Crosby, R. D. (2017). A randomised controlled trial of three
psychological treatments for anorexia nervosa. Psychological Medicine, 4716), 2823—
2833. https://doi.org/10.1017/S0033291717001349

Calugi, S., Sartirana, M., Milanese, C., El Ghoch, M., Riolfi, F., & Dalle Grave, R. (2018). The
clinical impairment assessment questionnaire: validation in ltalian patients with eating
disorders. Eating and weight aisorders, 235), 685-694.
https://doi.org/10.1007/s40519-018-0477-2

Campos Del Portillo, R., Palma Milla, S., Matia Martin, P., Loria-Kohen, V., Martinez Olmos, M.
A., Mories Alvarez, M. T., Castro Alija, M. J., Martin Palmero, M. A., Carrillo Lozano, E.,
Valero-Pérez, M., Campos Del Portillo, M. |., Sirvent Segovia, A. E., Plaza Blazquez, P.,
de la Cruz Lopez, D. M., 7 Pita, F. (2024). Consenso del grupo de trabajo de los
trastornos de la conducta alimentaria de SENPE (GTTCA-SENPE). Evaluacion y
tratamiento médico-nutricional en la anorexia nerviosa. MNutricion hospitalaria.
https://doi.org/10.20960/nh.05175

Cardi, V., Ambwani, S., Robinson, E., Albano, G., MacDonald, P., Aya, V., Rowlands, K., Todd,
G., Schmidt, U., Landau, S., Arcelus, J., Beecham, J., & Treasure, J. (2017). Through
Guidance Online from Peer and Carer Expertise (TRIANGLE): Study protocol.
European Eating Disorders Review, 25, 512-523. https://doi.org/10.1002/erv.2824

Cardi, V., Rowlands, K., Ambwani, S., Lord, J., Clark-Bryan, D., McDaid, D., Schmidt, U.,
Macdonald, P., Arcelus, J., Landau, S., & Treasure, J. (2024). Efficacy and cost-
effectiveness of a digital guided self-management intervention to support transition
from intensive care to community care in anorexia nervosa (TRIANGLE): Pragmatic
multicentre randomised controlled trial and economic evaluation. EClinicalMedicine,
73, 102645. https://doi.org/10.1016/j.eclinm.2024.102645

Carolina, L. G., y Janet, T. (2011). Trastornos de la conducta alimentaria en adolescentes:
descripcion y manejo. Revista Médica Clinica Las Condes, 2Z1), 85-97.

Carral-Fernandez, L., Sepulveda, A. R., Gomez del Barrio, A., Graell, M., & Treasure, J. (2013).
The Spanish validation of an Eating Disorders Symptom Impact Scale (EDSIS) among
caregivers. Psychiatry research, 2093), 626-631.
https://doi.org/10.1016/j.psychres.2013.02.019

Carroll, K. M., & Nuro, K. F. (2002). One size cannot fit all: A stage model for psychotherapy
manual development. Clinical Psychology: Science and Practice, 4), 396-406.

Castellini, G., Caini, S., Cassioli, E., Rossi, E., Marchesoni, G., Rotella, F., De Bonfioli Cavalcabo’,
N., Fontana, M., Mezzani, B., Alterini, B., Lucarelli, S., & Ricca, V. (2023). Mortality and
care of eating disorders. Acta psychiatrica Scandinavica, 147/2), 122-133.
https://doi.org/10.1111/acps. 13487

Castellini, G., Lo Sauro, C., Mannucci, E., Ravaldi, C., Rotella, C. M., Faravelli, C., & Ricca, V.
(2011). Diagnostic crossover and outcome predictors in eating disorders according to
DSM-IV and DSM-V proposed criteria: a 6-year follow-up study. Psychosormnatic
medicine, 733), 270-279. https://doi.org/10.1097/PSY.0b013e31820a1838

141



Castro, J., Gila, A., Gual, P., Lahortiga, F., Saura, B., & Toro, J. (2004). Perfectionism dimensions
in children and adolescents with anorexia nervosa. 7he Journal of adolescent health,
35(5), 392-398. https://doi.org/10.1016/j.jadohealth.2003.11.094

Clark Bryan, D., Rowlands, K., Macdonald, P., Cardi, V., Ambwani, S., Arcelus, J., Landau, S.,
Schmidt, U., & Treasure, J. (2024). Transition support for patients admitted to intensive
treatment for anorexia nervosa: Qualitative study of patient and carer experiences of a
hybrid online guided self-help intervention (ECHOMANTRA). BJPsych Open, 13),
e81. https://doi.org/10.1192/bjo.2023.642

Cohen, J. (2013). Statistical power analysis for the behavioral sciences. Academic Press.

Connell, J., Brazier, J., O'Cathain, A., Lloyd-Jones, M., & Paisley, S. (2012). Quality of life of
people with mental health problems: A synthesis of qualitative research. Health and
Quality of Life Outcomes, 10, 138. https://doi.org/10.1186/1477-7525-10-138

Connell, J., O'Cathain, A., & Brazier, J. (2014). Measuring quality of life in mental health: Are we
asking the right questions? Social Science & Medicine, 120, 12-20.
https://doi.org/10.1016/j.socscimed.2014.08.026

Coste, J., Guillermin, F., Pouchot, J., & Fermanian, J. (1997). Methodological approaches to
shortening composite measurement scales. Journal of Clinical Epiderniology, 5Q3),
247-252. https://doi.org/10.1016/s0895-4356(96)00363-0

Curzio, O., Maestro, S., Rossi, G., Calderoni, S., Giombini, L., Scardigli, S., Ragione, L. D., &
Muratori, F. (2018). Transdiagnostic vs. disorder-focused perspective in children and
adolescents with eating disorders: Findings from a large multisite exploratory study.
European psychiatry, 49, 81-93. https://doi.org/10.1016/j.eurpsy.2017.12.024

Dalle Grave, R., & Calugi, S. (2020). Cognitive behavior therapy for adolescents with eating
aisorders. Guilford Publications.

Dalle-Grave, R., Calugi, S., Conti, M., Doll, H., & Fairburn, C. G. (2013). Inpatient cognitive
behaviour therapy for anorexia nervosa: a randomized controlled trial. Psychotherapy
and psychosomatics, 846), 390-398.

Dang, T. B., Hughes, E. K., Dang, A. B., Lai, H. Y., Lee, J., Liu, S., Portingale, J., Fuller-
Tyszkiewicz, M., & Krug, |. (2024). Taking a deeper dive into OSFED subtypes: A meta-
analysis and systematic review. |nternational Journal of Eating Disorders, 5710),
2006-2040. https://doi.org/10.1002/eat.24280

Daugelat, M. C., Pruccoli, J., Schag, K., & Giel, K. E. (2023). Barriers and facilitators affecting
treatment uptake behaviours for patients with eating disorders: a systematic review
synthesising patient, caregiver and clinician perspectives. European Eating Disorders
Review, 31(6), 752-768.

de la Rie, S. M., Noordenbos, G., & van Furth, E. F. (2015). Quality of life and eating disorders.
Quality of Life Research, 14, 1511-1522. https://doi.org/10.1007/s11136-005-0585-0

Eddy, K. T., Tabri, N., Thomas, J. J., Murray, H. B., Keshaviah, A., Hastings, E., Edkins, K.,
Krishna, M., Herzog, D. B., Keel, P. K., & Franko, D. L. (2017). Recovery From Anorexia
Nervosa and Bulimia Nervosa at 22-Year Follow-Up. 7he Journal of clinical psychiatry,
782), 184-189. https://doi.org/10.4088/JCP.156m10393

Engel, S. G., Adair, C. E., Las Hayas, C., & Abraham, S. (2009). Health-related quality of life and
eating disorders: A review and update. /nternational Journal of Eating Disorders, 42,
179-187. https://doi.org/10.1002/eat.20602

Engel, S. G., Wittrock, D. A., Crosby, R. D., Wonderlich, S. A., Mitchell, J. E., & Kolotkin, R. L.
(2006). Development and psychometric validation of an eating disorder-specific

142



health-related quality of life instrument. /nternational Journal of Eating Disorders, 3%1),
62-71. https://doi.org/10.1002/eat.20200

Fairburn, C. G., & Beglin, S. J. (1994). Assessment of eating disorders: interview or self-report
questionnaire?. The International journal of eating disorders, 164), 363-370.

Fairburn, C. G., Cooper, Z., Doll, H. A., O'Connor, M. E., Bohn, K., Hawker, D. M., Wales, J. A,
& Palmer, R. L. (2009). Transdiagnostic cognitive-behavioral therapy for patients with
eating disorders: A two-site trial with 60-week follow-up. 7he American Journal of
Psychiatry, 1663), 311-319. https://doi.org/10.1176/appi.ajp.2008.08040608

Fairburn, C. G., Cooper, Z., & Shafran, R. (2003). Cognitive behaviour therapy for eating
disorders: A “transdiagnostic” theory and treatment. Behaviour Research and Therapy,
47(5), 509-528. https://doi.org/10.1016/S0005-7967(02)00088-8

Fayers, P. M., & Machin, D. (2000). Quality of life. Assessment, analysis and interpretation. Wiley.

Fernandez, S., & Quiles, Y. (2024). Effectiveness of the Maudsley Model of Anorexia Nervosa
Treatment for Adults: A systematic review. European Eating Disorders Review, 32,
1227-1241. https://doi.org/10.1002/erv.3122

Fichter, M. M., & Quadflieg, N. (2016). Mortality in eating disorders—Results of a large
prospective clinical longitudinal study. /nternational Journal of Eating Disorders, 49(4),
391-401. https://doi.org/10.1002/eat.22501

Flett, G. L., Hewitt, R L, Boucher, D. J., Davidson, L. A., & Munro, Y. (1997). The Child-Adolescent
Perfectionism Scale: Development, validation, and association with adjustment.
Unpublished manuscript.

Foa, E. B., Huppert, J. D., Leiberg, S., Langner, R., Kichic, R., Hajcak, G., & Salkovskis, P. M.
(2002). The Obsessive-Compulsive Inventory: development and validation of a short
version. Psychological assessment, 144), 485-496.

Fullana, M. A., Tortella-Feliu, M., Caseras, X., Andién, O., Torrubia, R., & Mataix-Cols, D. (2005).
Psychometric properties of the Spanish version of the Obsessive-Compulsive
Inventory--revised in a non-clinical sample. Journal of anxiety disorders, 1948), 893-
903. https://doi.org/10.1016/j.janxdis.2004.10.004

Giel, K. E., Behrens, S. C., Schag, K., Martus, P., Herpertz, S., Hofmann, T., Skoda, E. M.,
Voderholzer, U., von Wietersheim, J., Wild, B., Zeeck, A., Schmidt, U., Zipfel, S., &
Junne, F. (2021). Efficacy of post-inpatient aftercare treatments for anorexia nervosa:
A systematic review of randomized controlled trials. Journal of Eating Disorders, 41),
129. https://doi.org/10.1186/s40337-021-00487-5

Giel, K. E., Leehr, E. J., Becker, S., Herzog, W., Junne, F., Schmidt, U., & Zipfel, S. (2015).
Relapse prevention via videoconference for anorexia nervosa—Findings from the
RESTART pilot study. Psychotherapy and FPsychosomatics, 846), 381-383.
https://doi.org/10.1159/000431044

Goddard, E., Macdonald, P., & Treasure, J. (2011). An examination of the impact of the Maudsley
Collaborative Care skills training workshops on patients with anorexia nervosa: A
qualitative  study. Euwropean Eating Disorders Review, 192), 150-161.
https://doi.org/10.1002/erv.1042

Gonzalez, N., Padierna, A., Quintana, J. M., Aréstegui, ., y Horcajo, M. J. (2001). Calidad de
vida de los pacientes afectados de trastornos de la alimentacion. Gaceta sanitaria,
75(1), 18-24. https://doi.org/10.1016/s0213-9111(01)71513-0

He, J., Brytek-Matera, A., Cooper, M., Cui, S., & Chen, G. (2022). Chinese translation of the
Clinical Impairment Assessment (CIA 3.0): Psychometric properties and measurement

143



invariance across sex and age in adolescents, young adults, and adult men. Eating
behaviors, 45, 101623. https://doi.org/10.1016/j.eatbeh.2022.101623

Hedeker, D., Gibbons, R. D., & Waternaux, C. (1999). Sample Size Estimation for Longitudinal
Designs with Attrition: Comparing Time-Related Contrasts Between Two Groups.
Journal  of  Educational  and  Behavioral  Statistics, 24(1), 70-93.
https://doi.org/10.3102/10769986024001070

Hernandez, G., Garin, O., Pardo, Y., Vilagut, G., Pont, A., Suérez, M., Neira, M., Rajmil, L.,
Gorostiza, ., Ramallo-Farifia, Y., Cabases, J., Alonso, J., & Ferrer, M. (2018). Validity
of the EQ-5D-5L and reference norms for the Spanish population. Quality of life
research, 2A9), 2337-2348. https://doi.org/10.1007/s11136-018-1877-5

Herpertz-Dahimann, B., Dempfle, A., Egberts, K. M., Kappel, V., Konrad, K., Vioet, J. A., &
Buhren, K. (2018). Outcome of childhood anorexia nervosa-The results of a five- to ten-
year follow-up study. 7he International journal of eating disorders, 514), 295-304.
https://doi.org/10.1002/eat.22840

Herpertz-Dahlmann, B., Schwarte, R., Krei, M., Egberts, K., Warnke, A., Wewetzer, C., Pfeiffer,
E., Fleischhaker, C., Scherag, A., Holtkamp, K., Hagenah, U., Buhren, K., Konrad, K.,
Schmidt, U., Schade-Brittinger, C., Timmesfeld, N., & Dempfle, A. (2014). Day-patient
treatment after short inpatient care versus continued inpatient treatment in adolescents
with anorexia nervosa (ANDI): A multicentre, randomised, open-label, non-inferiority
trial.  7he Lancet  3839924), 1222-1229. https://doi.org/10.1016/S0140-
6736(13)62411-3

Hewitt, P. L., & Flett, G. L. (1991). Perfectionism in the self and social contexts: conceptualization,
assessment, and association with psychopathology. Journal of personality and social
psychology, 63), 456-470. https://doi.org/10.1037//0022-3514.60.3.456

Hibbs, R., Magill, N., Goddard, E., Rhind, C., Raenker, S., Macdonald, P., Todd, G., Arcelus, J.,
Morgan, J., Beecham, J., Schmidt, U., Landau, S., & Treasure, J. (2015a). Clinical
effectiveness of a skills training intervention for caregivers in improving patient and
caregiver health following in-patient treatment for severe anorexia nervosa: Pragmatic
randomised controlled trial. BJPsych Open, 7(1), 56-66.
https://doi.org/10.1192/bjpo.bp.115.000273

Hibbs, R., Rhind, C., Leppanen, J., & Treasure, J. (2015b). Interventions for caregivers of
someone with an eating disorder: A meta-analysis. /nternational Journal of Eating
Disorders, 484), 349-361. https://doi.org/10.1002/eat.22298

Hodsoll, J., Rhind, C., Micali, N., Hibbs, R., Goddard, E., Nazar, B. P., Schmidt, U., Gowers, S.,
MacDonald, P., Todd, G., Landau, S., & Treasure, J. (2017). A pilot, multicentre
pragmatic randomised trial to explore the impact of carer skills training on carer and
patient behaviours: Testing the cognitive interpersonal model in adolescent anorexia
nervosa. European Eating Disorders Review, 256), 551-561.
https://doi.org/10.1002/erv.2540

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Structural equation modeling: a
multidisciplinary journal, &1), 1-55.

Jenkins, P. E., Hoste, R. R., Doyle, A. C., Eddy, K., Crosby, R. D., Hill, L., Powers, P., Mitchell, J.
E., & Le Grange, D. (2014). Health-related quality of life among adolescents with eating
disorders. Journal of psychosomatic research, 761), 1-5.
https://doi.org/10.1016/j.jpsychores.2013.11.006

Kenny, B., Bowe, S. J., Taylor, C. B., Moodie, M., Brown, V., Hoban, E., & Williams, J. (2023).
Longitudinal relationships between sub-clinical depression, sub-clinical eating

144



disorders and health-related quality of life in early adolescence. 7he /nternational
Journal of eating disorders, 566), 1114-1124. https://doi.org/10.1002/eat.23928

Keshen, A., Helson, T., Ali, S., Dixon, L., lvanova, |., Masson, P. C., Treasure, J., Warren, K.,
Scattolon, Y., Aubie, C., & Town, J. A. (2020). Self-help carer intervention as an adjunct
to adult outpatient eating disorder treatment. Eating Behaviors, 36, 101359.
https://doi.org/10.1016/j.eatbeh.2019.101359

Krug, |., Dang, A. B., Lu, E., Ooi, W. L., Portingale, J., & Miles, S. (2024). A narrative review on
the neurocognitive profiles in eating disorders and higher weight individuals: Insights
for targeted interventions. Nuirients, 1624), 4418. hitps://doi.org/10.3390/nu16244418

Las Hayas, C., Quintana, J. M., Padierna, A., Bilbao, A., Mufioz, P., Madrazo, A., et al. (2006).
The new questionnaire health-related quality of life for eating disorders showed good
validity and reliability. Journal of Clinical  Epidemiology, 59, 192-200.
https://doi.org/10.1016/j.jclinepi.2005.06.005

Le Grange, D., Fitzsimmons-Craft, E. E., Crosby, R. D., Hay, P., Lacey, H., Bamford, B., Stiles-
Shields, C., & Touyz, S. (2014). Predictors and moderators of outcome for severe and
enduring anorexia nervosa. Behaviour research and therapy, 56, 91-98.
https://doi.org/10.1016/j.brat.2014.03.006

Levine, M. P. (2012). Loneliness and eating disorders. Journal of Psychology, 146, 245-257.
https://doi.org/10.1080/00223980.2011.606435

Linardon J. (2018). Rates of abstinence following psychological or behavioral treatments for
binge-eating disorder: Meta-analysis. 7he International journal of eating disorders,
51(8), 785-797. https://doi.org/10.1002/eat.22897

Lépez-Roig, S., & Pastor, M. A. (2016). Cultural adaptation of measures. In Y. Benyamini, M.
Johnston, & E. C. Karademas (Eds.), Psychological assessment: Science and practice:
Assessment in health psychology (pp. 265-277). Hogrefe Publishing.

Lopez, C., & Treasure, J. (2011). Trastorno de la conducta alimentaria en adolescentes:
Descripcion 'y manejo. Revista Médica Clinica Las Condes, 22 85-97.
https://doi.org/10.1016/S0716-8640(12)70351-6

Lovibond, P. F., and Lovibond, S. H. (1995). Manual for the Depression Anxiety Stress Scales.
Sidney, NSW: Psychology Foundation of Australia.

Magill, N., Rhind, C., Hibbs, R., Goddard, E., Macdonald, P., Arcelus, J., Morgan, J., Beecham,
J., Schmidt, U., Landau, S., & Treasure, J. (2016). Two-year follow-up of a pragmatic
randomised controlled trial examining the effect of adding a carer's skill training
intervention in inpatients with anorexia nervosa. European Eating Disorders Review,
24(2), 122-130. https://doi.org/10.1002/erv.2422

Martin, J., Padierna, A., Lorofio, A., Mufioz, P., & Quintana, J. M. (2017). Predictors of quality of
life in patients with eating disorders. European psychiatry, 45, 182-189.
https://doi.org/10.1016/j.eurpsy.2017.07.001

Martin, J., Padierna, A., Unzurrunzaga, A., Gonzélez, N., Berjano, B., & Quintana, J. M. (2015).
Adaptation and validation of the Spanish version of the Clinical Impairment Assessment
Questionnaire. Appetite, 91, 20-27. https://doi.org/10.1016/j.appet.2015.03.031

Martin, J., Padierna, A., Unzurrunzaga, A., Gonzéalez, N., Berjano, B., & Quintana, J. M. (2016).
Predictors of change in psychosocial impairment secondary to an eating disorder.
Psychiatry research, 243, 161-167. https://doi.org/10.1016/j.psychres.2016.04.032

Mason, T. B., Wonderlich, S. A., Crosby, R. D., Engel, S. G., Mitchell, J. E., Crow, S. J.,, Le
Grange, D., Smith, K. E., & Peterson, C. B. (2018). Associations among eating disorder

145



behaviors and eating disorder quality of life in adult women with anorexia nervosa.
Psychiatry research, 267, 108-111. https://doi.org/10.1016/j.psychres.2018.05.077

Meneguzzo, P., Todisco, P., Calonaci, S., Mancini, C., Dal Brun, D., Collantoni, E., et al. (2021).
Health-related quality of life assessment in eating disorders: Adjustment and validation
of a specific scale with the inclusion of an interpersonal domain. Eating and Weight
Disorders, 267), 2251-2262. https://doi.org/10.1007/s40519-020-01081-5

Meule, A., Schrambke, D., Furst Loredo, A., Schlegl, S., Naab, S., & Voderholzer, U. (2021).
Inpatient treatment of anorexia nervosa in adolescents: A 1-year follow-up study.
European eating disorders review, 292), 165-177. https://doi.org/10.1002/erv.2808

Miller, W. R., & Rollnick, S. (2002). Motivational interviewing. Preparing people for change (2nd
ed.). The Guilford Press.

Ministerio de Sanidad y Consumo (2019). Guia de practica clinica sobre trastornos de la
conaucta alimentaria. https://www.aeesme.org/wp-
content/uploads/docs/GPC_440_TCA_Cataluya.pdf

Mitchison, D., Hay, P., Engel, S., Crosby, R., Le Grange, D., Lacey, H., Mond, J., Slewa-Younan,
S., & Touyz, S. (2013). Assessment of quality of life in people with severe and enduring
anorexia nervosa: a comparison of generic and specific instruments. BMC psychiatry,
13, 284. https://doi.org/10.1186/1471-244X-13-284

Mond, J. M., Hay, P. J., Rodgers, B., Owen, C., & Beumont, P. J. (2005). Assessing quality of life
in eating disorder patients. Quality of life research, 141), 171-178.
https://doi.org/10.1007/s11136-004-2657-y

Monteleone, A. M., Pellegrino, F., Croatto, G., Carfagno, M., Hilbert, A., Treasure, J., Wade, T.,
Bulik, C. M., Zipfel, S., Hay, P., Schmidt, U., Castellini, G., Favaro, A., Fernandez-
Aranda, F., Il Shin, J., Voderholzer, U., Ricca, V., Moretti, D., Busatta, D., Abbate-Daga,
G., ... Solmi, M. (2022). Treatment of eating disorders: A systematic meta-review of
meta-analyses and network meta-analyses. Neuroscience and biobehavioral reviews,
742, 104857 . https://doi.org/10.1016/j.neubiorev.2022.104857

Nagl, M., Jacobi, C., Paul, M., Beesdo-Baum, K., Hofler, M., Lieb, R., & Wittchen, H. U. (2016).
Prevalence, incidence, and natural course of anorexia and bulimia nervosa among
adolescents and young adults. European child & adolescent psychiatry, 258), 903—
918. https://doi.org/10.1007/s00787-015-0808-z

National Institute for Health and Care Excellence. (2017). Eating disorders: Recognition and
treatment (NICE guideline). London, England.

Nilsson, K., Sundbom, E., & Hagglof, B. (2008). A longitudinal study of perfectionism in
adolescent onset anorexia nervosa-restricting type. European eating disorders review,
765), 386-394. https://doi.org/10.1002/erv.850

Nordbg, R. H., Espeset, E. M., Gulliksen, K. S., Skarderud, F., Geller, J., & Holte, A. (2012).
Reluctance to recover in anorexia nervosa. European eating disorders review, 2Q1),
60-67. https://doi.org/10.1002/erv.1097

Panea-Pizarro, |., Moran, J. M., Lavado-Garcia, J., Beato-Fernandez, L., Dominguez-Martin, A.
T., Huerta-Gonzalez, S., Novo, A., Pedrera-Zamorano, J. D., & Lopez-Espuela, F.
(2021). Health-Related Quality of Life in Spanish Women with Eating Disorders.
Nutrients, 132), 403. https://doi.org/10.3390/nu13020403

Pelaez-Fernandez, M. A., Javier Labrador, F., & Raich, R. M. (2012). Validation of eating disorder
examination questionnaire (EDE-Q)--Spanish version--for screening eating disorders.
The Spanish Journal of psychology, 152), 817-824.
https://doi.org/10.5209/rev_sjop.2012.v15.n2.38893

146



Philipp, J., Franta, C., Zeiler, M., Truttmann, S., Wittek, T., Imgart, H., Zanko, A., Auer-Welsbach,
E., Mairhofer, D., Mitterer, M., Laczkovics, C., Schofbeck, G., Jilka, E., Egermann, W.
B., Treasure, J., Karwautz, A. F. K., & Wagner, G. (2021). Does a Skills Intervention for
Parents Have a Positive Impact on Adolescents' Anorexia Nervosa Outcome? Answers
from a Quasi-Randomised Feasibility Trial of SUCCEAT. /nfernational journal of
environmental research and public health, 7809), 4656.
https://doi.org/10.3390/ijerph18094656

Philipp, J., Truttmann, S., Zeiler, M., Franta, C., Wittek, T., Schéfbeck, G., Mitterer, M., Mairhofer,
D., Zanko, A., Imgart, H., Auer-Welsbach, E., Treasure, J., Wagner, G., & Karwautz, A.
F. K. (2020). Reduction of High Expressed Emotion and Treatment Outcomes in
Anorexia Nervosa-Caregivers' and Adolescents' Perspective. Journal of clinical
medicine, A7), 2021. https://doi.org/10.3390/jcm9072021

Pike, K. M., & Olmsted, M. P. (2016). Cognitive behavioral therapy for severe and enduring
anorexia nervosa. In S. Touyz, D. Le Grange, H. Lacey, & P. Hay (Eds.), Managing
severe and enauring anorexia nervosa. A clinician’s guide (pp. 128-145). Routledge.

Quiles, Y., Quiles, M. J., Escolano, M., Sanmartin, R., & Treasure, J. (2018). Testing carer skill
training programs in Spanish carers of patients with eating disorders. Psicothemna,
303), 295-303. https://doi.org/10.7334/psicothema2017.368

Quiles, Y., Quiles, M. J., Pamies, L., Sepulveda, A. R., & Treasure, J. (2016). The Spanish
Validation of the Accommodation and Enabling Scale for Eating Disorders Among
Carers: A Pilot Study. European eating disorders review, 241), 62-68.
https://doi.org/10.1002/erv.2378

Quiles, Y., Ruiz, A., Ledn-Zarcefio, E., Manchén, J., Neipp, M. C., Paya-Lépez, S., Kovacheva,
K., & Cardi, V. (2025). Efficacy of the ECHOMANTRA online intervention to support
recovery from anorexia nervosa in adult patients: study protocol of a randomized
controlled  multi-center  trial.  Jouwrnal of eating disorders, 131), 7.
https://doi.org/10.1186/s40337-024-01166-x

Quiles, Y., Ruiz, A., Manchon, J., Leén-Zarcefio, E. M., Quiles, M. J., Roncero, M., Espafia, M.,
& Arribas, P. (2023). Validation of the Spanish version of the eating disorders quality of
life instrument (EDQOL). Journal of eating disorders, 171), 1083.
https://doi.org/10.1186/s40337-023-00832-w

Reas, D. L., Rg, O., Kapstad, H., & Lask, B. (2010). Psychometric properties of the clinical
impairment assessment: norms for young adult women. 7he /nternational journal of
eatling disorders, 431), 72-76. https://doi.org/10.1002/eat.20653

Reay, M., Holliday, J., Stewart, J., & Adams, J. (2022). Creating a care pathway for patients with
longstanding, complex eating disorders. Journal of Eating Disorders, 10, 1-14.
https://doi.org/10.1186/s40337-022-00648-0

Revelle, W. (2020). psych: Procedures for psychological, psychomelric, and personality
research (R package) [Computer software]. Northwestern University. https://CRAN.R-
project.org/package=psych

Rhemtulla, M., Brosseau-Liard, P. E., & Savalei, V. (2012). When can categorical variables be
treated as continuous? A comparison of robust continuous and categorical SEM
estimation methods under suboptimal conditions. Psychological methods, 113), 354—
373. https://doi.org/10.1037/a0029315

Rhind, C., Hibbs, R., Goddard, E., Schmidt, U., Micali, N., Gowers, S., Beecham, J., Macdonald,
P., Todd, G., Tchanturia, K., & Treasure, J. (2014). Experienced Carers Helping Others
(ECHO): Protocol for a pilot randomised controlled trial to examine a psycho-
educational intervention for adolescents with anorexia nervosa and their carers.
European Eating Disorders Review, 234), 267-277. https://doi.org/10.1002/erv.2298

147



Rhodes,

Rosseel,

Ruiz, A.,

Salerno,

Salerno,

Schafer,

Schmidt,

Schmidt,

Schmidt,

Schmidt,

Schmidt,

Schmidt,

P., Baillie, A., Brown, J., & Madden, S. (2005). Parental efficacy in the family-based
treatment of anorexia: Preliminary development of the Parents Versus Anorexia Scale
(PVA). European Eating Disorders Review: 7he Frofessional Journal of the Eating
Disorders Association, 136), 399-405. ttps://doi.org/10.1002/erv.661

Y. (2012). lavaan: An R package for structural equation modeling. Journal of statistical
software, 48, 1-36.

Quiles, Y., Ledn-Zarcefio, E., Quiles, M. J., Roncero, M., & Sanmartin, R. (2024).
Assessing the effectiveness and feasibility of the Experienced Carers Helping Others
program in relatives of adolescents with eating disorders using an online application
format with individual sessions. Family Process. https://doi.org/10.1111/famp.13049

L., Rhind, C., Hibbs, R., Micali, N., Schmidt, U., Gowers, S., Macdonald, P., Goddard,
E., Todd, G., Tchanturia, K., Lo Coco, G., & Treasure, J. (2016). A longitudinal
examination of dyadic distress patterns following a skills intervention for carers of
adolescents with anorexia nervosa. European Child & Adolescent Psychiatry, 2512),
1337-1347. https://doi.org/10.1007/s00787-016-0859-9

L., Rhind, C., Hibbs, R., Micali, N., Schmidt, U., Gowers, S., Macdonald, P., Goddard,
E., Todd, G., Lo Coco, G., & Treasure, J. (2016). An examination of the impact of care
giving styles (accommodation and skilful communication and support) on the one year
outcome of adolescent anorexia nervosa: Testing the assumptions of the cognitive
interpersonal model in anorexia nervosa. Journal of affective disorders, 191, 230-236.
https://doi.org/10.1016/j.jad.2015.11.016

J. L. (1997). Analysis of incomplete multivariate data. CRC Press.

U., & Treasure, J. (2006). Anorexia nervosa: Valued and visible. A cognitive-
interpersonal maintenance model and its implications for research and practice. British
Journal of Clinical Psychology, 45, 343-366.
https://doi.org/10.1348/014466505x53902

U., Oldershaw, A., Jichi, F., Sternheim, L., Startup, H., McIntosh, V. V., Jordan, J.,
Tchanturia, K., Wolff, G., Rooney, M. K., Landau, S., & Treasure, J. (2012). Out-patient
psychological therapies for adults with anorexia nervosa: Randomised controlled trial.
The British Journal of Psychiatry, 201(5), 392-399.
https://doi.org/10.1192/bjp.bp.112.112078

U., Ryan, E. G., Bartholdy, S., Renwick, B., Keyes, A., O'Hara, C. B., McClelland, J.,
Lose, A., Kenyon, M., DedJong, H., Broadbent, H., Loomes, R., Serpell, L., Richards, L.,
Johnson-Sabine, E., Boughton, N., Whitehead, L., Bonin, E., Beecham, J., & Treasure,
J. (2016). Two-year follow-up of the MOSAIC trial: A multicenter randomized controlled
trial comparing two psychological treatments in adult outpatients with broadly defined
anorexia nervosa. /nternational Journal of Eating Disorders, 498), 793-800.
https://doi.org/10.1002/eat.22523

U., Startup, H., & Treasure, J. (2019). A cognitive interpersonal therapy workbook for
treating anorexia nervosa: The Maudsley model. Tylor & Francis Ltd.

U., Treasure, J., & Allen, K. (2023). The Maudsley Model of Anorexia Nervosa Treatment
for Adults (MANTRA). In Robinson, P., Wade, T., Herpertz-Dahimann, B., Fernandez-
Aranda, F., Treasure, J., & Wonderlich, S. (Eds.), Eating Disorders. Springer, Cham.
https://doi.org/10.1007/978-3-030-97416-9_61-1

U., Wade, T. D., & Treasure, J. (2014). The Maudsley Model of Anorexia Nervosa
Treatment for Adults (MANTRA): Development, key features, and preliminary evidence.
Journal of Cognitive Psychotherapy, 28, 48-71. https://doi.org/10.1891/0889-
8391.28.1.48

148



Schulz, K. F., Altman, D. G., Moher, D., & CONSORT Group (2010). CONSORT 2010 statement:
updated guidelines for reporting parallel group randomised trials. PLoS medicine, A3),
€1000251. https://doi.org/10.1371/journal.pmed. 1000251

Sepulveda, A. R., Anastasiadou, D., Rodriguez, L., Aimendros, C., Andrés, P., Vaz, F., & Graell,
M. (2014). Spanish validation of the Family Questionnaire (FQ) in families of patients
with an eating disorder. Psicothema, 2H3), 321-327.
https://doi.org/10.7334/psicothema2013.310

Sepulveda, A. R., Kyriacou, O., & Treasure, J. (2009). Development and validation of the
accommodation and enabling scale for eating disorders (AESED) for caregivers in
eating disorders. BMC health services research, 9, 171. https://doi.org/10.1186/1472-
6963-9-171

Sepulveda, A. R., Lopez, C., Todd, G., Whitaker, W., & Treasure, J. (2008b). An examination of
the impact of "the Maudsley eating disorder collaborative care skills workshops" on the
well-being of carers: A pilot study. Social Psychiatry and Psychiatric Epidermiology,
43(7), 584-591. https://doi.org/10.1007/s00127-008-0336-y

Sepulveda, A. R., Moreno, A., & Beltran, L. (2020). Actualizacion de las Intervenciones Dirigidas
al Contexto Familiar en los Trastornos del Comportamiento Alimentario: El Rol de los
Padres. Revista ae Psicoterapia, 37(115), 49-63.
https://doi.org/10.33898/rdp.v31i115.355

Sepulveda, A. R., Whitney, J., Hankins, M., & Treasure, J. (2008a). Development and validation
of an Eating Disorders Symptom Impact Scale (EDSIS) for carers of people with eating
disorders. Health and quality of life outcomes, 6, 28. https://doi.org/10.1186/1477-
7525-6-28

Serrano, E., Campos, A., Godrid, M., Cafias, L., Carulla, M., Matali, J., y Doiz, M. (2018).
Adolescentes, trastornos alimentarios y perfeccionismo:;, qué papel juegan las
conductas purgativas. Revista de Psicopatologia y salud mental del nifio y del
adolescente, 32, 67-75.

Shi, D., & Maydeu-Olivares, A. (2020). The Effect of Estimation Methods on SEM Fit Indices.
Equcational and psychological measurement, 8(3), 421-445.
https://doi.org/10.1177/0013164419885164

Silén, Y., & Keski-Rahkonen, A. (2022). Worldwide prevalence of DSM-5 eating disorders among
young people. Current — opinion  In  psychiatry, 35(6), 362-371.
https://doi.org/10.1097/YC(O.0000000000000818

Smink, F. R., van Hoeken, D., & Hoek, H. W. (2012). Epidemiology of eating disorders: incidence,
prevalence and mortality rates. Current psychiatry reports, 7144), 406-414.
https://doi.org/10.1007/s11920-012-0282-y

Startup, H., Franklin-Smith, M., Barber, W. H., Gilbert, N., Brown, Y., Glennon, D., Fukutomi, A.,
& Schmidt, U. (2021). The Maudsley Anorexia Nervosa Treatment for Adults
(MANTRA): A feasibility case series of an integrated group-based approach. Journal
of Eating Disorders, 1). https://doi.org/10.1186/s40337-021-00424-6

Steinhausen H. C. (2002). The outcome of anorexia nervosa in the 20th century. 7he American
Journal of psychiatry, 1598), 1284-1293. https://doi.org/10.1176/appi.ajp.159.8.1284

Suarez-Albor, C. L., Galletta, M., & Gomez-Bustamante, E. M. (2022). Factors associated with

eating disorders in adolescents: a systematic review. Acta bio-medica, 933),
€2022253. https://doi.org/10.23750/abm.v93i3.13140

149



Sy, R., Ponton, K., De Marco, P., Pi, S., & Ishak, W. W. (2013). Quality of life in anorexia nervosa:
a review of the literature. Eating  disorders, 21(3), 206-222.
https://doi.org/10.1080/10640266.2013.779176

Tagay, S., Schlegl, S., & Senf, W. (2011). Validation of the German translation of the Eating
Disorders Quality of Life (EDQOL). Psychotherapie, Psychosomatik, Medizinische
Psychologie, 61, 16-24. https://doi.org/10.1055/s-0029-1243195

Testa, G., Granero, R., Misiolek, A., Vintré-Alcaraz, C., Mallorqui-Bagué, N., Lozano-Madrid, M.,
Heras, M. V. L., Sanchez, |., Jiménez-Murcia, S., & Fernandez-Aranda, F. (2022).
Impact of impulsivity and therapy response in eating disorders from a
neurophysiological, personality, and cognitive perspective. Nutrients, 74(23), 5011.
https://doi.org/10.3390/nu14235011

Tirico, P. P., Stefano, S. C., & Blay, S. L. (2010). Validity studies of quality of life instruments for
eating disorders: Systematic review of the literature. Journal of Nervous and Mental
Disease, 198, 854-859. https://doi.org/10.1097/NMD.0b013e3181fe7294

Tomba, E., Tecuta, L., Crocetti, E., Squarcio, F., & Tomei, G. (2019). Residual eating disorder
symptoms and clinical features in remitted and recovered eating disorder patients: A
systematic review with meta-analysis. /nfernational Journal of Eating Disorders, 527),
759-776. https://doi.org/10.1002/eat.23095

Treasure, J., & Nazar, B. P. (2016). Interventions for the carers of patients with eating disorder.
Current Psychiatry Reports. https://doi.org/10.1007/s11920-015-0652-3

Treasure, J., & Schmidt, U. (2013). The cognitive-interpersonal maintenance model of anorexia
nervosa revisited: A summary of the evidence for cognitive, socio-emotional, and
interpersonal predisposing and perpetuating factors. Journal of Eating Disorders,
7(13). https://doi.org/10.1186/2050-2974-1-13

Treasure, J., Cardi, V., & Kan, C. (2012). Eating in eating disorders. European eating disorders
review, 201), e42—e49. https://doi.org/10.1002/erv.1090

Treasure, J., Duarte, T. A., & Schmidt, U. (2020). Eating disorders. 7he Lancet, 395, 899-911.
https://doi.org/10.1016/s0140-6736(20)30059-3

Treasure, J., Gavan, K., Todd, G., & Schmidt, U. (2003). Changing the environment in eating
disorders: Working with carers/families to improve motivation and facilitate change.
European Eating Disorders Review, 11(1), 25-37. https://doi.org/10.1002/erv.485

Treasure, J., Hubel, C., & Himmerich, H. (2022). The evolving epidemiology and differential
etiopathogenesis of eating disorders: implications for prevention and treatment. Wor/d
psychiatry, 21(1), 147-148. https://doi.org/10.1002/wps.20935

Treasure, J., Parker, S., Oyeleye, O., & Harrison, A. (2021). The value of including families in the
treatment of anorexia nervosa. European Eating Disorders Review, 29, 393-401.
https://doi.org/10.1002/erv.2816

Treasure, J., Rhind, C., Macdonald, P., & Todd, G. (2015). Collaborative care: The new Maudsley
model. Eating Disorders, 23, 366-376.
https://doi.org/10.1080/10640266.2015.1044351

Treasure, J., Schmidt, U., & Crane, A. (2011). Los trastornos de la alimentacion.: Guia practica
para cuigar de un ser querido. Desclée de Brouwer.

Treasure, J., Sepulveda, A. R., Whitaker, W., Todd, G., Lopez, C., & Whitney, J. (2007).
Collaborative care between professionals and non-professionals in the management
of eating disorders: A description of workshops focused on interpersonal maintaining
factors. European Eating Disorders Review, 15, 24-34. https://doi.org/10.1002/erv.758

150



Treasure, J., Smith, G., & Crane, A. (2007). Skills-based Caring for a Loved One with an Eating
Disorder: The New Maudsley Method. Routledge.

Truttmann, S., Philipp, J., Zeiler, M., Franta, C., Wittek, T., Merl, E., Schéfbeck, G., Koubek, D.,
Laczkovics, C., Imgart, H., Zanko, A., Auer-Welsbach, E., Treasure, J., Karwautz, A. F.
K., & Wagner, G. (2020). Long-Term Efficacy of the Workshop Vs. Online SUCCEAT
(Supporting Carers of Children and Adolescents with Eating Disorders) Intervention for
Parents: A Quasi-Randomised Feasibility Trial. Journal of clinical medicine, 6), 1912.
https://doi.org/10.3390/jcm9061912

Urzua, A., Avendafio, F., Diaz, S., y Checura, D. (2010). Calidad de vida y conductas
alimentarias de riesgo en la preadolescencia. Revista chilena de nutricion, 3/3), 282-
292,

Urzua, A., Oda-Montecinos, C., & Moreno, A. G. M. (2018). Calidad de vida, nutricion y
conductas alimentarias. In A. Lopez-Espinoza, A. Martinez Moreno, & V. Aguilera-
Cervantes (Coords.), /nvestigaciones en comporiamiento alimentario: Reflexiones,
alcances y retos (pp. 81-96). Porrua.

Van Alsten, S. C., & Duncan, A. E. (2020). Lifetime patterns of comorbidity in eating disorders:
An approach using sequence analysis. European Eating Disorders Review, 28, 7T09—
723. https://doi.org/10.1002/erv.2767

van Eeden, A. E., van Hoeken, D., & Hoek, H. W. (2021). Incidence, prevalence and mortality of
anorexia nervosa and bulimia nervosa. Current Opinion in Psychiatry, 34(6), 515-524.
https://doi.org/10.1097/YC0O.0000000000000739

van Hoeken, D., & Hoek, H. W. (2020). Review of the burden of eating disorders: Mortality,
disability, costs, quality of life, and family burden. Current Opinion in Psychiatry, 336),
521-527. https://doi.org/10.1097/YC0O.0000000000000641

van Krugten, F. C. W., Feskens, K., Busschbach, J. J. V., Hakkaart-van Roijen, L., & Brouwer, W.
B. F. (2021). Instruments to assess quality of life in people with mental health problems:
A systematic review and dimension analysis of generic, domain- and disease-specific
instruments. Health — and  Quality of Life  Outcomes, 79, 249,
https://doi.org/10.1186/s12955-021-01883

Vaz, A. R., Conceigao, E., Pinto-Bastos, A., Silva, D., & Machado, P. P. P. (2020). Validation of
the Portuguese version of the Clinical Impairment Assessment (CIA) in eating
disorders'  patients.  Eating and weight disorders, 243), 627-635.
https://doi.org/10.1007/s40519-019-00661-4

Vilagut, G., Valderas, J. M., Ferrer, M., Garin, O., Lopez-Garcia, E., y Alonso, J. (2008).
Interpretacion de los cuestionarios de salud SF-36 y SF-12 en Espafia: Componentes
fisico y mental. Medicina Clinica, 130, 726-735. https://doi.org/10.1157/13121076

Vintré-Alcaraz, C., Mestre-Bach, G., Steward, T., Lozano-Madrid, M., Aglera, Z., Jiménez-
Murcia, S., Pedraza, A. M., Serrano-Troncoso, E., Ortiz Garcia, A. E., Rangil, T., Loran,
E., Soriano-Pacheco, J., Medrano-Puigdollers, L., Bujalance-Arguijo, S., Badia, G.,
Lugue, M., Trafach, G., Gémez, O., Pefia, J., Fabra, C., ... Fernandez-Aranda, F.
(2018). Validation of the Caregiver Skills (CASK) scale in Catalonia: Concordance
between caregivers in attitudes and behaviours. European eating disorders review,
26(4), 329-336. https://doi.org/10.1002/erv.2604

Wales, J., Brewin, N., Cashmore, R., Haycraft, E., Baggott, J., Cooper, A., & Arcelus, J. (2016).
Predictors of positive treatment outcome in people with anorexia nervosa treated in a
specialized inpatient unit: The role of early response to treatment. European Eating
Disorders Review, 24(5), 417-424. https://doi.org/10.1002/ERV.2443

151



Ware, J. E., Kosinski, M., & Keller, S. D. (1996). A 12-item short-form health survey: Construction
of scales and preliminary tests of reliability and validity. Medical Care, 343), 220-233.
https://doi.org/10.1097/00005650-199603000-00003

Whitney, J., Murphy, T., Landau, S., Gavan, K., Todd, G., Whitaker, W., & Treasure, J. (2012). A
practical comparison of two types of family intervention: An exploratory RCT of family
day workshops and individual family work as a supplement to inpatient care for adults
with anorexia nervosa. European Eating Disorders Review, 202), 142-150.
https://doi.org/10.1002/erv.1076

Wiedemann, G., Rayki, O., Feinstein, E., & Hahlweg, K. (2002). The Family Questionnaire:
development and validation of a new self-report scale for assessing expressed
emotion. Psychiatry research, 10%3), 265-279. https://doi.org/10.1016/s0165-
1781(02)00023-9

Winkler, L. A., Christiansen, E., Lichtenstein, M. B., Hansen, N. B., Bilenberg, N., & Staving, R.
K. (2014). Quality of life in eating disorders: A meta-analysis. Psychiatry Research,
2191), 1-9. https://doi.org/10.1016/j.psychres.2014.05.002

Wittek, T., Zeiler, M., Truttmann, S., Philipp, J., Kahlenberg, L., Schneider, A., Kopp, K., Krauss,
H., Auer-Welsbach, E., Koubek, D., Ohmann, S., Werneck-Rohrer, S., Sackl-Pammer,
P., Laczkovics, C., Mitterer, M., Schmidt, U., Karwautz, A., & Wagner, G. (2023). The
Maudsley model of anorexia nervosa treatment for adolescents and emerging adults:
A multi-center cohort study. European Eating Disorders Heview, 1-16.
https://doi.org/10.1002/erv.2996

Wu, X. Y., Yin, W. Q., Sun, H. W., Yang, S. X, Li, X. Y., & Liu, H. Q. (2019). The association
between disordered eating and health-related quality of life among children and
adolescents: A systematic review of population-based studies. PoS one, 74(10),
e0222777. hitps://doi.org/10.1371/journal.pone.0222777

Yoneda, R., Otani, M., Hiraide, M., Horie, T., Mitsui, T., Yoshida, T., et al. (2020). Reliability and
validity of the Japanese translation of the Eating Disorders Quality of Life (ED-QOL)
scale for Japanese healthy female university undergraduate students and patients with
eating disorders. Biopsychosocial Medlicine, 31, 14-16.
https://doi.org/10.1186/s13030-020-00189-5

Zasada, |., Wilczynski, K. M., Zmijowska, A., & Janas-Kozik, M. (2018). Quality of life in anorexia
nervosa patients—A review study. Journal of Psychiatry and Clinical Psychology, 182),
212. https://doi.org/10.15557/PiPK.2018.00261,2.

Zipfel, S., Giel, K. E., Bulik, C. M., Hay, P., & Schmidt, U. (2015). Anorexia nervosa: aetiology,

assessment, and treatment. 7he Jjancet  Psychiatry, Z12), 1099-1111.
https://doi.org/10.1016/S2215-0366(15)00356-9

152



Appendix

List of hospitals that participated in the study and the code number of the approvals by the
hospitals' ethics committees:

Eating disorders Unit. Hospital Universitario de San Juan de Alicante. 20/043 Tut.
Eating disorders Unit. Hospital Universitario de la Fe de Valencia.2021-614-1
Eating disorders Unit. Hospital Universitario Reina Sofia de Murcia.2021-30
Eating disorders Unit. Hospital Universitario de La Ribera. 2023-24

Eating disorders Unit. Hospital Universitario de Castellon 2024-59

Day hospital of the CREA (Centro de Recuperacion Emocional y Alimentaria)
center.2020/49555

Day hospital of the ADANER (Asociacion en Defensa de la Anorexia nerviosa y Bulimia)
center.2020/49555
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Introduction: One of the major problems with inpatient treatment of adolescent girls
with an eating disorder (ED) is that the strategies learned during their hospital stay are
not easily applied or maintained in their daily lives, and this has been related to high rates
of relapse and readmission. The ECHOMANTRA programme was developed to optimize
outcomes during and following inpatient or day-patient treatment. ECHOMANTRA is
based on interventions for carers (Experienced Carers Helping Others, ECHO) and
patients (Maudsley Model of Anorexia Nervosa Treatment for Adults, MANTRA) and is
developed from the cognitive interpersonal model of anorexia (Schmidt and Treasure,
2006; Treasure and Schmidt, 2013). This study aims to describe the study protocol of a
randomized controlled trial (RCT) for evaluating the efficacy of an adaptation of a novel
intervention for patients and carers (ECHOMANTRA) to be implemented as an add-on
to treatment-as-usual (TAU).

Method: In a multi—center pilot RCT, 80 female adolescent patients with a DSM-
5 diagnosis of an ED and their carers will be invited to participate in the study.
They will then be randomized to receive either the ECHOMANTRA intervention as
an add-on to TAU or TAU alone. A repeated measures design will be conducted
across four time points. Primary outcomes will be patient psychological well-being
and eating disorder symptoms, and secondary outcomes will include body mass
index, obsessive-compulsive symptoms, perfectionism, motivation to change and
psychosocial adjustment. For carers, outcome variables will include psychological
well-being, expressed emotion, accommodation and enabling behaviors, burden,
and care skills.
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Discussion: The results from this trial will establish the effectiveness of ECHOMANTRA
and may reveal whether and to what extent this novel intervention can optimize
outcomes during and following inpatient treatment. This study will also provide
the adaptation of the ECHOMANTRA in the Spanish context for inpatient/day-

care treatment.

Keywords: eating disorders, adolescents, skills sharing, carer skills, randomized controlled trial

INTRODUCTION

Eating disorders (ED) are extremely complex multi-causal mental
health illnesses, which have serious medical complications and
especially affect adolescents and young women (Lopez and
Treasure, 2011). The most frequent diagnosis in adolescents is
Other Specified Feeding and Eating Disorder (OSFED) followed
by Anorexia Nervosa (AN) and finally Bulimia Nervosa (BN)
(Swanson et al, 2011). These disorders are characterized by
serious symptoms as well as a high degree of comorbidity and
mortality (Nordbo et al,, 2012; Saldafia et al., 2014; Fichter and
Quadflieg, 2016); consequently, patients need to be hospitalized
on many occasions. One of the major problems with hospital
treatment is that although these patients learn strategies during
their hospital stay, they have difficulty in being able to apply
and maintain them in their daily lives. As a result, there is a
high rate of relapses and readmissions, which have been related
to resistance to treatment, low motivation to change, severe
pretreatment caloric restriction, low body mass index and higher
occupational and social stress (Fairburn, 2008; Kaplan et al.,
2009; Grilo et al,, 2012; Hoang et al., 2014; Morris et al., 2015;
Vall and Wade, 2015). A recent meta-analysis study found that
the risk of relapse is especially high during the first year after
the end of treatment (Berends et al., 2018; Khalsa et al., 2017).
High relapse rates reveal the need to optimize patient treatments
after hospital admissions by supporting inpatient/day care and
community transition through promising targeted psychological
interventions (Bryan et al., 2021).

In response to this, Dr. Janet Treasure’s team developed
the ECHOMANTRA intervention programme, as a means of
facilitating the transition from inpatient hospital treatment to
daily life and to the community (Treasure and Schmidt, 2013;
Treasure et al., 2015; Cardi et al., 2017). This programme is
based on scientific evidence that demonstrates that interventions
directed at these patients as well as their carers improve the
outcomes in these patients’ health. Involving the family in the
treatment of ED is a key strategy in their recovery and it
also strengthens patients’ social networks and eliminates their
isolation and loneliness, which contribute to maintaining the
disorder (Levine, 2012; Treasure and Nazar, 2016; Sepulveda
etal., 2020). A study was recently published with the preliminary
results of ECHOMANTRA intervention with AN inpatients and
their carers in the United Kingdom (Adamson et al., 2019). A case
series study was employed using a mixed-methods approach
to measure the feasibility and efficacy of augmenting intensive
hospital treatment with ECHOMANTRA. Results showed that
patients’ symptomatology improved after the ECHOMANTRA
intervention and was maintained in the follow-up. In addition,

there was a reduction in carer burden and an improvement in
skills, so it was concluded that the efficiency of hospital attention
for ED can be increased by preparing both patients and their
carers for the transition after hospitalization.

ECHOMANTRA consists of an intervention programme
for ED carers (ECHO; Experienced Carers Helping Others;
Treasure et al, 2015) and another programme for patients
(MANTRA, Schmidt et al., 2014). MANTRA is recommended
for the treatment of adults outpatients with AN (National
Institute for Health and Care Excellence [NICE], 2017). It is
based on the Cognitive Interpersonal Maintenance model of
AN (Schmidt et al., 2014), which was developed as a proposed
theoretical framework that would synthesize the most important
internal and interpersonal maintaining factors of this disorder.
MANTRA intervenes in the emotional regulation and eating
behavior of these patients, putting a special emphasis on behavior
change strategies. This programme focuses on the steps that will
help patients thrive in their transition from inpatient care to
daily life as well as generating cognitive and behavior changes
and strengthening relationships with their family and social
groups. It is a flexible treatment programme which directly
involves patients in the therapeutic process. To date, it has
not been applied to adolescents with an ED; however, some
of its characteristics might be especially beneficial to them.
In fact, it has been published the study protocol of a recent
research that analyses the feasibility, acceptability and efficacy
of the MANTRA treatment programme for adolescents patients
(Wittek et al., 2021). MANTRA includes content that is prevalent
and important to address across the spectrum of ED and in
adolescent patients.

The ECHO part of the intervention focuses on carers. Based
on the Model of Carer Coping (Treasure et al., 2003), this part
of the programme reveals the different aspects that influence
coping which can be problematic for carers as they represent
sources of psychological distress. The programme provides
assistance, support and training for carers to enable them to
cope with their role. It teaches them how to reduce and manage
their expressed emotion and symptom accommodation, and
to deal with difficult and problematic situations that arise. In
addition, ECHO teaches skills for positive communication and
behavior change so carers will be able to support their loved
ones in their recovery. Different studies using the ECHO have
shown that the intervention in both the adult and adolescent
groups led to a moderate reduction in time spent caring and
also in bed use. Moreover, through this programme there
was a small to moderate improvement in the wellbeing of
both carers and patients in the intervention group (Hibbs
et al, 2015a; Magill et al., 2016; Hodsoll et al., 2017). Our
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research group applied an intervention programme based on
the ECHO to carers of ED patients in Spain. The results
obtained showed that carers who participated in the programme
improved their levels of well-being, reducing carer burden,
psychological distress, and expressed emotion. In addition, only
patients whose carers participated in the programme reduced
their levels of anxiety, depression, and psychological distress
while no change occurred in patients whose carers participated
in the control group (Pérez-Pareja et al., 2014; Quiles Marcos
et al,, 2018). A recent review study analyzing the effectiveness
of treatments for carers of ED patients concluded that ECHO
also provides an intervention that can reduce service costs
(Treasure et al., 2021).

The aim of this paper is to describe the study protocol
of a randomized control trial (RCT) aimed at evaluating
the efficacy of a novel intervention for patients and carers,
called ECHOMANTRA, adapted to be used as an add-on to
treatment-as-usual (TAU; inpatient treatment or intensive day-
care treatment) compared to TAU alone.

Hypotheses

e Patients from the experimental group
(TAU + ECHOMANTRA) will show significantly greater
improvements in health outcomes (body mass index,
ED symptoms, psychological well-being, psychosocial
adjustment, perfectionism, obsessive-compulsive
symptoms, motivation to change), and other efficacy
indicators as readmission, in comparison to patients from
the control group.

e The efficacy of the combined intervention
(TAU + ECHOMANTRA) will be stable in the short
(6 months) and middle term (9 months).

e Carers from the experimental group will present a better
psychological well-being and lower illness accommodation,
expressed emotion and burden in comparison to carers
from the control group.

e Carers from the experimental group will have more ED
carer skills in comparison to carers from the control group.

METHODS AND ANALYSES

This study has been registered on the ISRCTN registry (Trial
Identifier: ISRCTN43554732). CONSORT 2010 for parallel group
randomized trials (Schulz et al., 2010) is specifically observed in
reporting this trial.

Study Design and Procedure

This is a multi-center, pilot, randomized, controlled, blind,
superiority study with two parallels groups. Assignment to
the control or experimental group will carry out using a
computer-generated randomized sequence, withl:1 treatment
allocation. The research assistant at each center will conduct
a semi-structured interview to evaluate participants and
confirm fulfillment of the inclusion/exclusion criteria. Patients
who are receiving ED treatment (either as inpatients or
day-patients) and fulfill the inclusion criteria, will be

invited to participate in the study together with a carer.
By “carer” we refer to someone who usually takes care of
the patient outside the hospital/day-center and lives with
her. Patients and carers will receive detailed information on
the study and will be asked for a written informed consent
to be able to participate. After submitting the consent
form, participants will be invited to complete the baseline
questionnaires and will then be randomly assigned to either
(1) ECHOMANTRA in addition to TAU or (2) TAU only
(see Figure 1). The ECHOMANTRA-guided skills-sharing
intervention will include materials and eight online sessions
(one per week) for carers and patients, while treatment duration
will be 8 weeks.

Participants

Patients

Patients will be recruited from three different specialist
inpatient/day-patient eating disorder units (Eating Disorders
Inpatient Unit at the San Juan Hospital; CREA, Centre for
emotional and nutritional recovery, Eating Disorders Day
Centre; ADANER, Association for the defense of AN and
BN care, Eating Disorders Day Centre). This study will
involve adolescent girls who have received an eating disorder
diagnosis according to the fifth edition of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5) criteria
(American Psychiatric Association, 2013), including diagnoses of
AN, BN, and OSFED. The inclusion criteria will be as follows:
(1) aged between 12 and 19, (2) no psychiatric comorbidity,
(3) receiving treatment for ED in a specialist inpatient/day-
patient ED unit, (4) a family member willing to participate in
the study and (5) ability to manage an electronic device (e.g.,
mobile phone, computer, laptop or tablet) and the Internet
in order to access the online sessions, (6) a native Spanish
speaker or understands native level Spanish. Patients will be
asked to nominate a carer to whom the researcher will invite
to participate in the trial. One carer per patient will be
permitted, and this should be a primary carer, somebody who
usually takes care of the patient outside the hospital/day-center
and lives with her.

Carers

For carers/family members the inclusion criteria will be as
follows: (1) living with the patient and (2) not suffering from
a serious medical or psychiatric condition (this information
will be assessed through a self-report) and (3) ability to access
an electronic device (e.g., mobile phone, computer, laptop
or tablet) and the Internet in order to access the online
sessions and (4) a native Spanish speaker or understands
native level Spanish.

Randomization

After screening and consent, patients and their carers will be
randomized as a dyad using a randomized computer-generated
sequence. A full randomization procedure macro will be applied
saving the “seed” (SEED = 13012021) to reproduce the exact
selection. Randomization will be facilitated by S. L., a colleague
from the Behavioral Sciences and Health Department, who will
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be not involved in this study. Once the allocation has been
assigned, no changes can be made. Those randomized to the
intervention arm (ECHOMANTRA plus TAU) will have access
to the intervention materials.

Sample Size

An intention-to-treat method will be used to calculate
sample size, considering the hypotheses for the primary
outcome variables. Power calculations will be based on power
determination for longitudinal designs with attrition (Hedeker
et al, 1999), an alpha of 0.05, four assessment points (with
baseline serving as a covariate), dropout rate of 40% and a fixed
autoregressive coeflicient of 0.40. A group size of 40 patients
per group would provide 80% power with a bilateral p < 0.05 to
detect a clinically significant change in eating pathology (overall
Eating Disorder Examination Questionnaire, EDE-Q, of 0.45
points), assuming a standard deviation of one for the overall
EDE-Q change scores (Hedeker et al., 1999), and also to detect a
difference in mean weight gain of one Body Mass Index (BMI)
point, which, based on previous research, would be clinically
important to detect (Agras et al., 2000; Byrne et al, 2017).
Therefore, if a sample loss of approximately 40% is taken into
account, the participation of at least 70 participants per group
will be required.

Interventions/Treatment Arms

Treatment as Usual

We have chosen not to use a standardized comparison treatment
as this would require practical changes in different settings
and resource management (including training, supervision and
quality control), which will not be feasible. We have therefore
chosen to allow centers to follow their own procedures for TAU.
We will stratify our analyses by center, which will be adjusted
accordingly for any bias.

For TAU inpatient care, the Eating Disorder Unit at
the San Juan Hospital will provide a programme using
a multidisciplinary team approach (dietician, psychologist,
physician and nurse). It will include monitoring of physical
risks, nutritional rehabilitation, education on healthy eating and
nutrition patterns. Besides it will try to modify/improve thoughts,
attitudes, behaviors and feelings that maintain the illness through
psychological therapy. Once a patient has stabilized and reached
a healthy body mass index, she is discharged. She is then either
followed up to assess her progress and to facilitate transition to
home or she is referred to a day care center.

Treatment-as-usual in the day care centers (ADANER and
CREA) will involve multidisciplinary treatment including dietetic
support, psychological interventions, school education, and when
appropriate, sessions with psychiatrists. Patients will receive
the following psychological interventions: weekly individual
cognitive behavioral therapy for eating disorders (CBT-ED);
and psychoeducational group therapy on nutrition, emotion
management, body image, social skills and problem-solving
strategies. Usually, patients attend every day of the week
(from Monday to Friday) for an average of 6 h. They receive
psychological intervention sessions and they also make the

different meals of the day. Parents/carers can also access a
fortnightly parent support group.

The TAU-only (control condition) group will have no access to
the intervention materials or the ECHOMANTRA intervention
sessions. At the end of the study, individuals randomized to the
TAU-only condition will be offered the self-help components of
the intervention.

Treatment-as-Usual Plus Patient and Carer
Skills-Sharing Intervention (ECHOMANTRA)

In the experimental group, the adaptation of the
ECHOMANTRA programme will be implemented. The
contents of the intervention will be translated into the Spanish
language and adapted to a Spanish-speaking cultural context.

Patients

Based on the interpersonal model of AN, the “MANTRA” part of
the ECHOMANTRA intervention addresses patients’ modifiable
characteristics, such as difficulties in emotional regulation,
interpersonal relationships and eating. The intervention
includes a workbook with an emphasis on specific behavioral
change strategies. The workbook is organized into eight
chapters that correspond to the contents of the eight sessions
of the programme.

MANTRA will involved eight, weekly, individual online
sessions lasting 60 min, which will be delivered by assistant
psychologists trained by the first and principal authors of
the study (YQ and MJQ). During the sessions, the trained
psychologist will encourage patients to reflect on the information
and exercises proposed in the workbook. They will also carry
out a series of activities taken from the MANTRA programme
to further develop the contents included in the corresponding
chapter of the workbook.

Each session will be themed following the structure of the
patient workbook. Specifically, the focus of each session will be as
follows: the first and second sessions will be on psychoeducation
and motivation to change; the third session will be on skills
to develop acceptance and self-compassion; the fourth and fifth
sessions will be on skills to improve social functioning and to
explore thinking styles; the sixth session will be on emotion
management; and the seventh and eighth sessions will be on
planning for the transition through goal setting, use of social
support and implementation intentions.

For a more detailed description of the
see Schmidt et al. (2014).

exercises,

Carers
Carers allocated to the intervention group will receive
a carer workbook.

ECHO will involve eight, weekly, individual online sessions,
lasting 60 min, which will be delivered by assistant psychologists
trained by the first and principal authors of the study (YM
and MJS). During the sessions, the trained psychologist will
encourage discussion about the information and exercises
proposed in the workbook. In addition, for a deeper
understanding of the contents of each session presented in
the workbook, carers will read and do activities from the book
“Skills based caring for a loved one with an eating disorder: The
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New Maudsley Method” (Treasure et al., 2011). (Spanish version:
Los trastornos de la alimentacion: guia practica para cuidar de un
ser querido Treasure et al., 2011). These sessions will also include
some of the video-clips from the Digital Versatile Disc (DVD)
for carers “How to Care for Someone with an Eating Disorder”".
This DVD includes practical strategies and techniques to help
carers develop skills and knowledge to help their loved one
move toward recovery and to look after their own wellbeing by
following the “New Maudsley Approach.”

This book and the DVD are designed to help carers develop
self-reflective skills in order to develop confidence, compassion
and the courage to take risks. Both resources will show them how
to experiment with changes in their caring behavior so they can
be more helpful to a loved one suffering from an eating disorder.

The workbook and online sessions will provide a skills
training programme that includes training in stress management,
communication (based on motivational interviewing
techniques), strategies to reduce accommodation and expressed
emotion and to increase extinction training and new habits at
home via effective social support.

Outcomes

Patients

This study will consider primary and secondary outcomes
measured at the four evaluation points: baseline (TO0), post-
intervention (T1), 3-month follow-up (T2) and 6-month follow-
up (T3).

1http:/ /www.succeedfoundation.org/work/pre_order_dvd

The following will be assessed as primary measures:
ED symptomatology and psychological well-being. Secondary
outcomes will include the following: body mass index (BMI),
psychosocial adjustment, perfectionism, obsessive-compulsive
symptomatology, motivation to change and hospital readmission.
All outcomes and the instruments to be used are shown in
Table 1.

Clinical Assessment

The health care providers at the day care center or the 24-
h hospital unit will submit the following information on the
patient: BMI from monthly clinical measurement and up to
9 months post-randomization, diagnosis, age at onset of disorder,
evolution of illness over time (duration), admissions prior to
current one, comorbidity and readmission after being discharged.

Carers
For carers the following outcome measures will be considered:
emotional state, expressed emotion, impact from and

accommodation to eating symptoms, coping skills, and parents’
perceived efficacy in dealing with the ED (see Table 1).

Patients and carers in the ECHOMANTRA-plus- TAU
(treatment) arm will complete a “Participant Feedback Form.” It
is a self-report measure created ad hoc for completion at the end
of the intervention. It will assess participants’ experiences and
satisfaction with the study. They will be asked to provide their
views regarding: what they found beneficial and/or challenging,
what they enjoyed and/or did not like, the transferability of
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TABLE 1 | Outcomes and measures/instruments.

Outcome

Measure/instrument

References

PATIENTS

1

Body mass index

2 ED Symptomatology Eating Disorder Examination (EDE-Q) Fairburn and Beglin, 1994; Spanish
Validation (SV): Pelaez-Fernandez et al.,
2012
3 Eating pattern Daily food self-reporting
4 Psychological well-being Depression Lovibond and Lovibond, 1995; SV:
Anxiety and Stress Scales (DASS-21) Bados et al., 2005
Psychosocial adjustment Eating Disorders Quality of Life (EDQL) Engel et al., 2006
Perfectionism Child and Adolescent Perfectionism Scale (CAPS) Flett et al., 1997"; SV: Castro et al.,
2004
7 Obsessive-compulsive Obsessive Compulsive Inventory-Revised (OCI-R) Foa et al., 2002; SV: Gonzélez et al.,
symptoms 2011
8 Adherence to treatment Drop-out rate, number of sessions completed and task completion
between sessions.
9 Motivation to change Visual analogue scale that assesses confidence and importance in
changing symptoms of ED (ad hoc)
10 Admission Number of readmissions to hospital during the intervention and
follow-up periods. Record medical history
11 Patient feedback form Patients’ satisfaction and experiences in the study.
CARERS
1 Psychological well-being Depression Lovibond and Lovibond, 1995; SV:
Anxiety and Stress Scales (DASS-21) Bados et al., 2005
2 Expressed emotion Family Questionnaire Wiedemann et al., 2002; SV: Sepulveda
etal., 2014
3 Burden Eating Disorders Symptom Impact Scale (EDSIS-S). Sepulveda et al., 2008; SV:
Carral-Fernandez et al., 2013
4 Accommodation to illness Accommodation to lliness Symptoms Scale (AESED). Sepulveda et al., 2009; Quiles Marcos
etal., 2016
5 Care skills Caregiver skills scale. Hibbs et al., 2015b; SV: Vintré-Alcaraz
etal., 2018
6 Parents’ perception of efficacy Parents vs anorexia. Rhodes et al., 2005
7 Carer feedback form Carers’ satisfaction and experiences in the study.

TFlett, G. L., Hewitt, P. L., Boucher, D. J., Davidson, L. A. and Munro, Y. (1997). The child-adolescent perfectionism scale: development, validation, and association with

adjustment. Unpublished manuscript.

ECHOMANTRA skills to their routine, and their suggestions for
further improvements to the intervention.

Blinding
Given the nature of the study design, all participants and
therapists will be aware of the treatment condition.

The person responsible for creating the sequence of
randomization will not belong to the research team and
will not have other role in this research project. The researcher
responsible for making the analyses will be a specialist in
statistical methodology and only will participate in this aspect of
the study. The research assistant who administers the assessment
at each time period will not deliver the intervention. The
statistician will be blinded to the condition allocated to the
patient and their carer.

Statistical Analysis
Firstly, a covariance analysis (ANCOVA) will be carried out
using the pre-test scores as a covariate to analyze the impact

of the combined intervention. Secondly, a repeated measures
analysis of variance will be used to analyze the short and medium-
term efficacy of the combined intervention in comparison to
the usual intervention between and within groups at different
time points, and effect size values will also be considered.
Stratification will be performed in the analyses by the admission
center and “diagnosis” variable will be controlled. IBM SPSS
Statistics 24.0 will be used for all the analyses (IBM Corp,
2016).

DISCUSSION

The treatment of eating disorders should include patients and
carers in order to improve patients’ outcomes and adherence
(Treasure and Nazar, 2016). In this sense, ECHOMANTRA is an
intervention that can improve outcomes during and following
intensive care for adolescents with AN (Cardi et al., 2017;
Adamson et al., 2019). ECHOMANTRA should reduce patients’
distress and eating disorder symptoms. For carers, outcomes
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have been related to a reduction in distress and an improvement
in their skills.

ECHOMANTRA is protocolized in eight sessions, so it can be
replicated in different contexts, such as a day hospital or inpatient
unit. It was designed to be affordable, scalable, and to potentially
have a wide reach (Cardi et al., 2017). Treatment sessions will
be developed online, which will allow both patients and family
members to adapt their learning and improvement in therapeutic
skills to their daily routine in order to increase engagement. This
design will make it possible to overcome some of the obstacles
that make it difficult for participants to adhere, especially carers.

This is a multi-center trial, which will take place in two
different types of services (day hospital and inpatient unit). It
will allow us to evaluate intervention effectiveness according to
the therapeutic context and its impact on the generalizability of
the data. Also, MANTRA was originally developed for adult AN
patients. This study will examine the usefulness of the MANTRA
treatment programme for adolescents with other EDs and not
just AN, thereby enhancing current knowledge about potential
treatments for these patients.

This trial has some limitations. Firstly, two questionnaires
that will be used in this RCT, the EDQL and the “Parents
vs Anorexia Questionnaire” are not validated in the Spanish
population. As a result, our team will validate them. Another
limitation is that not only AN patients will receive the MANTRA
protocol, but it will also be received by BN and those with
OSEED. Another limitation is the fact that we have translated
all the original protocols into Spanish, and we will use them
without a previous pilot study. Another limitation is the possible
difficulties for both members of the dyad (patient and carer) to
be involved in the intervention during all sessions. To facilitate
the adherence of both, the schedule for each of the sessions
will be agreed on individually with each of the participants.
Finally, special attention will be paid to possible difficulties in
maintaining adherence in the control group. To this end, they
will be offered the self-help components of the intervention at the
end of the study.

The strengths of this study will be the randomized control
study design and protocolized therapist guidance during the
intervention. Moreover, individualized interventions for patients
and carers reinforce trial soundness.

Clinical implications will be related to improving
psychological treatment for ED disorders. In our opinion,
findings from the ECHOMANTRA trial will be able to optimize
inpatient/day-patient treatment and improve our knowledge
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Resumen

El programa ECHOMANTRA tiene como finalidad facilitar la transicion de las pacientes con un
trastorno de la conducta alimentaria desde el ingreso hospitalario a su vida cotidiana. Consta
de una intervencion para los/las familiares (ECHO; Treasure et al., 2015) y otra para las
pacientes (MANTRA, Schmidt, et al, 2014). El objetivo de este estudio fue evaluar la efectividad
del programa ECHOMANTRA, aplicado junto al tratamiento usual, en una adolescente de 15
afios con anorexia nerviosa (AN) y su madre. Se utilizé un disefio de caso Unico y medidas pre-
post, con seguimiento a los 3 y 6 meses. En la paciente se evalud: patologia alimentaria (EDE-
Q), estado emocional (DASS-21), ajuste psicosocial (EQ-5D-5L y el CIA 3.0) y motivacion al
cambio; y en la madre: emocion expresada (FQ), impacto de los sintomas (EDSIS),
acomodacion a la enfermedad (EAISA), estado emocional (DASS-21) y habilidades de
cuidadora (CSS). Ambos programas constaban de 8 sesiones online individuales y semanales.
Los resultados mostraron una reduccion en la sintomatologia de AN, aumento del IMC, mejora
del estado emocional, motivacion al cambio y ajuste psicosocial; y en la madre, mejoro el estado
emocional y las habilidades de cuidado, y disminuyd la acomodacion a la enfermedad, la
emocion expresada y el impacto de los sintomas. Estos cambios se mantuvieron en el
seguimiento. Ambas valoraron el programa como satisfactorio. La aceptabilidad y la eficiencia
del tratamiento de la AN puede mejorarse utilizando el ECHOMANTRA para preparar la
transicion de la atencion hospitalaria, apoyando a las pacientes y familiares.

Palabras clave: ECHOMANTRA; anorexia; adolescente; familiar; estudio de caso unico.

Abstract

Effectiveness of the application of the Echomantra in an adolescent girl with anorexia nervosa
and her caregiver: A case study. The aim of the ECHOMANTRA program is to facilitate the
transition from hospital back into the community. ECHOMANTRA is based on interventions for
carers (Experienced Carers Helping Others, ECHO; Treasure et al. 2016) and patients
(Maudsley Model of Anorexia Nervosa Treatment for Adults, MANTRA; Schmidt, et al., 2014).
The aim of this study was to evaluate the effectiveness of the ECHOMANTRA program, applied
together with the usual treatment, in a 15-yearold adolescent girl with anorexia nervosa (AN) and
her mother. A single case design and pre-post measures were used, as well as follow-up at 3
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and 6 months. The patient was assessed for: eating pathology (EDE-Q), emotional state (DASS-
21), psychosocial adjustment (EQ-5D-5L and CIA 3.0) and motivation to change. In the mother:
expressed emotion (FQ), symptom impact (EDSIS), accommodation to illness (EAISA),
emotional state (DASS-21) and her caregiver skills (CSS) were assessed. Both programs
consisted of 8 on-line sessions, which were conducted individually and on a weekly basis. The
results showed a reduction in AN symptomatology, increased BMI, improved emotional state,
motivation to change and psychosocial adjustment; and in the mother, improved emotional state
and caregiving skills, and reduced accommodation to iliness, expressed emotion and the impact
of symptoms. These changes were maintained at follow-up. Both patient and family valued the
program as satisfactory. Both the acceptability and efficiency of treatment for AN may be
improved by using ECHOMANATRA to prepare for transition from inpatient care, by giving
support to both patients and their carers.

Keywords: ECHOMANTRA,; anorexia; adolescent; relative/caregiver; case study.

En la actualidad, la anorexia nerviosa (AN) es la enfermedad psiquiatrica mas frecuente
en mujeres jovenes, presentando una prevalencia de entre 0,3-0,9% en adolescentes (Herpertz-
Dahlmann, 2015; Martinez-Gonzélez et al., 2020). Sin el tratamiento adecuado, el trastorno
puede adquirir un curso crénico e incapacitante. Este persigue normalizar el peso, tratar las
complicaciones fisicas, conductuales, cognitivas y emocionales, proporcionar educacion
nutricional y tratar los trastornos asociados (Arrufat, 2009). Es multidisciplinar y se efectia en
distintos niveles asistenciales: el tratamiento ambulatorio es la intervencion de primera linea,
pero se requiere hospitalizacion cuando hay alto riesgo de presentar complicaciones biolégicas
y psicologicas graves, no hay respuesta al tratamiento ambulatorio y/o se dispone de limitados
recursos psicosociales (NICE, 2017). La principal limitacion del ingreso hospitalario es la
dificultad que presentan las pacientes para generalizar las pautas al ambito cotidiano, que se
manifiesta en la cronificacion del trastorno en el 20-30% de los casos, con unos indices de
recuperacion completa inferiores al 50-60%, unas altas tasas de recaidas tras el alta médica,
ademas de una mortalidad de 10-12 veces y un indice de suicidio 200 veces superior que en
poblacion general (Gémez-Candela, 2018; Grave et al.,, 2014; Legenbauer y Meule, 2015;
Schmidt et al. 2014). Por tanto, es necesario que las intervenciones terapéuticas de los TCA
optimicen sus resultados durante y después del tratamiento.

Con este proposito y con el objetivo de facilitar la transicion desde el ingreso hospitalario
a la vida cotidiana, el equipo de la Dra. Janet Treasure desarrollo el programa de intervencion
ECHOMANTRA, compuesto por un programa para los/las familiares/cuidadores/as (ECHO;
Experienced Carers Helping Others; Treasure et al., 2015) y otro para las pacientes (MANTRA,
Maudsley Anorexia Nervosa Treatment for Adults; Schmidt et al., 2014).

La parte ECHO, basada en el Modelo de Afrontamiento y Estrés del Cuidador/a en los
TCA (Treasure et al., 2003), proporciona asistencia y entrena a los familiares/cuidadores para
lidiar con dicho rol. Aplicaciones previas evidencian una reduccion en los costes asociados a
los servicios y unos resultados positivos y estables en la reduccion de la carga de cuidado, la
emocion expresada y el malestar psicoldgico tras la intervencion (Hibbs et al, 2015; Hodsoll et
al., 2017; Magill et al., 2016; Pérez-Pareja et al. 2014; Quiles et al., 2018; Treasure et al., 2021).

El MANTRA se basa en el Modelo de Mantenimiento Cognitivo de la AN (Schmidt et al,
2014) e interviene en la regulacién emocional de las pacientes y en su comportamiento
alimentario, poniendo énfasis en las estrategias de cambio conductual y centrandose en los
pasos para prosperar en la transicion desde el ingreso hospitalario a la vida cotidiana.
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Estudios sobre su eficacia en pacientes adultas muestran mejoras estables en la
psicopatologia de los TCA y el IMC, alta aceptabilidad y bajas tasas de abandono (Schmidt et
al., 2015; 2016). De hecho, ha sido recomendado como intervencion psicolégica de primera
linea en pacientes adultas con AN (NICE, 2017). Debido a la escasez de investigacion sobre
intervenciones de AN juvenil y las altas tasas de abandono y recaidas en los abordajes ya
establecidos, es necesario el desarrollo de nuevos enfoques terapéuticos en poblacion
adolescente con AN. Por tanto, aunque el MANTRA haya sido aplicado uUnicamente en
poblacion adulta, algunas de sus caracteristicas podrian ser especialmente beneficiosas en
adolescentes (Schmidt, 2009; Wittek et al., 2021).

Por tanto, el objetivo del presente estudio de caso es examinar la efectividad del
programa ECHOMANTRA, como complemento al tratamiento usual (TAU), en una adolescente
con AN ingresada en un centro de dia. Este tiene el propésito de mejorar la transicién de la
paciente desde el ingreso hospitalario a la comunidad (vida cotidiana) y su bienestar. Tras la
intervencion se espera en la paciente una reduccion de la sintomatologia conductual y cognitiva
de AN, un incremento del IMC y una mejora del ajuste psicosocial; y en su familiar una mejora
en las habilidades de cuidado y estado emocional y una menor acomodacion al sintoma,
emocion expresada e impacto de los sintomas.

Descripcion del caso

Identificacion de la paciente

C. es una adolescente de 15 afios de nacionalidad espafiola. Cursa cuarto de
Educacion Secundaria Obligatoria. Pertenece a una familia de nivel socioeconémico medio-alto.
Vive con sus padres, ambos tienen 45 afios y son profesores, y con su hermana mayor de 17
anos.

Esta paciente presenta un diagnostico de anorexia nerviosa restrictiva (AN-R) y es
atendida en un centro especializado en el tratamiento de los TCA en régimen de centro de dia,
éste es uno de los perfiles mas frecuentes y representativos en la practica clinica, y que justifica
Su seleccion para este estudio.

Para la realizacion de este estudio, se contd con el visto bueno y valoracion positiva del
comité ético de la Universidad Miguel Hernandez y se obtuvo un consentimiento informado de
la paciente y su familiar aceptando participar en la investigacion.

Motivo de consulta

C. ingreso en el centro de dia derivada desde la Unidad de Salud Mental Infantil y
Adolescente (USMIA) con diagndstico de AN-R, acorde a los criterios del DSM-V. Debido al
estadio de la enfermedad y la predisposicion de su madre a colaborar en el tratamiento, se
considero que C. podia beneficiarse de la aplicacion del Programa ECHOMANTRA.

Historia del problema

Desde pequefia, C. practicaba la natacion de competicion. Segun refiere, ésta actuaba
como punto de unién en la relacion paternofilial, al ser él su entrenador, y como rasgo identitario
en la familia: su hermana era “la estudiosa” y ella “la nadadora”. Sin embargo, se lesiono la
rodilla y tuvo que abandonarla, perjudicando la relacion paternofilial, y afrontando una
rehabilitacion que se prolongaria cinco meses.
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Durante esta temporada, coincidente con el confinamiento por la COVID-19, C. expone
que comenzo a sentirse mal con su cuerpo y presentaba miedo a engordar como resultado de
la inactividad fisica. Inicié una dieta vegetariana, redujo progresivamente la ingesta y aumento
el ejercicio fisico para “cambiar su fisico como ella queria”. Como desencadenante de la
enfermedad, C. identifica la delgadez ocasionada por la atrofia muscular en la pierna lesionada.
Segun refiere, su madre presentaba un estilo parental permisivo y su padre autoritario,
destacando en el hogar una comunicacion hostil predominantemente pasivo-agresiva. Durante
las discusiones conyugales C. se percibia como canal de comunicacion entre sus padres y
como nexo de unidon en su familia, al ser la Unica que mantenia buena relacion con ambas
partes. Expresa que al mostrar explicitamente sintomatologia del trastorno los conflictos
familiares disminufan verbalizando “desde que estoy enferma no discuten tanto”. Estos factores
resultaron en una pérdida de peso de 10kg, aparicion de miedo a ganar peso, un aumento del
ejercicio fisico extenuante, un estado de animo deprimido y malestar en sus relaciones sociales.

Posteriormente, acudio a una nutricionista quien, segun afirman sus padres, reforzaba
la restriccion alimentaria; y recibié tratamiento con una psicéloga privada donde abordaria la
sintomatologia depresiva, expresion de la ira tras la lesion, gestion de las dificultades maritales
de sus padres y habilidades interpersonales.

Mas adelante acudié a un psiquiatra privado quien, debido a su bajo IMC (13.9 kg/m2),
pautd un ingreso domiciliario y reposo absoluto iniciando los estudios desde casa. Ademas,
derivo el caso de C. a la USMIA donde la diagnosticaron con AN restrictiva y se recomendo su
hospitalizacion en la Unidad de Hospitalizacion de Trastornos Alimentarios del Hospital
provincial de referencia. Sus padres rechazaron dicha medida y se propuso el centro
especializado en TCA donde ingresé semanas después en régimen de centro de dia, lugar
donde se aplico la intervencion de estudio.

En la informacion aportada por su madre, expresa la incertidumbre ante el problema de
su hija, culpabilidad, sobreimplicacién emocional, comprobacién en su comportamiento,
busqueda de seguridad en la terapeuta y verbaliza la necesidad de mayor conocimiento en
cuanto al TCA.

Estrategias de evaluacion
Se emplearon los siguientes instrumentos:

Con la paciente:

o Cuestionario de variables sociodemograficas y clinicas elaborado ad-hoc. Las variables
clinicas fueron cumplimentadas por la psicologa que la atendia en el centro de dia;
diagnostico, duracion del TCA, tratamientos e ingresos previos, tratamiento
farmacologico e indice de masa corporal (IMC).

o Fating Disorder Examination Questionnaire (EDE-Q) (Fairburn y Berglin, 1997). Evalua
comportamientos, actitudes y sentimientos con respecto a la alimentaciéon y la imagen
corporal en los TCA. Compuesto por cuatro factores: restriccion alimentaria,
preocupacion por el peso, la figura 'y por comer. Puntuaciones elevadas indican mayor
sintomatologfa. La validacién espafiola presenta una consistencia interna de entre
a=,74 y a=,93 en las dimensiones y en la escala total (Peldez-Fernandez, Labrador y
Raich, 2013).
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Escalas de Depresion, Ansiedad y Estrés (DASS-27) (Lovibond y Lovibond, 1995).
Compuesto por tres subescalas: depresion, ansiedad y estrés. La validacion espafiola
presenta consistencia interna entre a=,70 y a=,84 (Badds, Solanas y Andrés, 2005).
The Child and Adolescent Perfectionism Scale (CAPS) (Flett et al., 1997). Consta dos
dimensiones: Perfeccionismo Autoorientado, evalla autoimposiciones poco realistas; y
Perfeccionismo Prescrito Socialmente, evalla la presion ejercida por otros para
alcanzar metas poco realistas. La validacion espafiola presenta una consistencia
interna de a=,87 (Castro et al., 2004).

EQ-5D-51 . Desarrollada por el Grupo EuroQuol (2009) y validada en poblacion espafiola
por Hernandez et al. (2018). Evalua dificultades en cinco dimensiones respondidas:
movilidad, autocuidado, actividades cotidianas, dolor/malestar y ansiedad/depresion.
Incluye una Escala Visual Analégica (EVA) para determinar el estado de salud
autopercibido del 0 al 100.

Clinical Impairment Assessment (CIA 3.0) (Bohn et al., 2008). Compuesta por tres
subescalas de deterioro: personal, social y cognitivo. Puntuaciones elevadas indican
un mayor deterioro psicosocial. La validacion espafiola presenta consistencia interna
de a=,90 (Martin et al., 2015).

Regla de motivacion al cambio. Basada en la Entrevista Motivacional de Miller y Rollnick
(1999), consta de dos items: “4En qué medida es importante para ti cambiar?” y
*;Cuanta confianza tienes en tu capacidad para cambiar?” con una escala de respuesta
del 1 al 10. Puntuaciones elevadas indican mayor motivacion al cambio.

Con su familiar:

Cuestionario Familiar (FQ) (Wiedemann et al., 2002). Consta de dos dimensiones:
comentarios criticos y sobreproteccion. Puntuaciones elevadas indican mayor emocion
expresada. La validacion espafiola presenta una consistencia interna de a= ,83y a=,72,
respectivamente (Sepulveda et al., 2014).

Eating Disorders Sypmtom Impact Scale (EDS/S) (Sepulveda et al., 2008). Compuesta
por cuatro dimensiones: dificultades nutricionales, culpa, conductas disfuncionales y
aislamiento social. Puntuaciones elevadas indican mayor carga de cuidado percibida.
La validacion espafiola presenta una consistencia interna entre a=,74 y a=,88 en la
escala total y las dimensiones (Carral-Fernandez et al., 2013).

Escalas de Depresion, Ansiedad y Estrés (DASS-21).

Escala de Acomoaacion a los Sintomas de la Enfermedad (EAISA)(Sepulveda, Kyriacou
y Treasure, 2009). Compuesta por cinco subescalas: evitacion y modificacion de la
conducta, rituales en torno a la comida, control de la familia y “hacer la vista gorda”.
Mayores puntuaciones indican mayor acomodacion a la enfermedad. La validacion
espafiola presenta una consistencia interna entre a=,74 y a=,89 (Quiles et al., 2016).
The Caregiver Skills Scale (CASK) (Hibbs et al., 2015). Compuesta por seis factores:
‘no quedarse en el detalle”, autocuidado, morderse la lengua, comprension y
aceptacion, inteligencia emocional y tolerancia a la frustracion. La validacion espafiola
presenta una consistencia interna entre a=,70 y a=,75 (Vintré-Alcaraz et al., 2018).
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Analisis topografico y funcional

Mediante la informacién obtenida a través de la entrevista inicial, su historia clinica y los
instrumentos psicométricos, se ha establecido la relacion funcional entre las variables
antecedentes y mantenedoras del TCA de C.

Como factores de vulnerabilidad (O), dentro de la historia de aprendizaje, se
encuentran: la lesion y el proceso de rehabilitacion, vivido como una pérdida de reforzadores
por la quiebra de identidad y de la relacion paternofilial; los conflictos conyugales, un estilo de
comunicacion predominantemente pasivo-agresivo y hostil en el hogar y la percepcion de un
estilo parental permisivo en su madre y autoritario en su padre; y un estilo de pensamiento
perfeccionista autoorientado y autoexigente. En cuanto a las variables biologicas, hay
evidencias de antecedentes de AN en la familia extensa.

Como factores desencadenantes (E) remotos externos se encuentra la dismorfia
corporal real ocasionada por la atrofia muscular fisiolégica en la pierna lesionada, el
confinamiento por la crisis del COVID-19, que incremento el aislamiento social, la inactividad
fisica y los conflictos familiares, asi como las dietas restrictivas pautadas por la nutricionista a
la que acudid. Los internos serian el estado de &nimo deprimido, pensamientos sobre delgadez,
la insatisfaccion corporal y la pérdida de identidad. Como factores desencadenantes
inmediatos externos, las cinco comidas diarias pautadas y el reposo; e internos, la
preocupacion sobre la alimentacion, el peso y la forma corporal y las emociones negativas.

Como respuestas (R) motoras destaca la restriccion alimentaria y el ejercicio fisico
excesivo. A nivel fisiolégico, presenta ansiedad grave y estrés moderado. A nivel cognitivo,
pensamientos rumiativos sobre la comida, forma y peso corporal y miedo a ganar peso.

Como consecuencias (C) externas, la mayor atencion y cuidado de sus padres, la
emocion expresada (sobreimplicacion emocional y comprobacion de su comportamiento) y el
cese de los conflictos conyugales actuarian como reforzadores del comportamiento de
enfermedad. También cesan las relaciones con sus iguales y su hermana, quien se aleja de C.
a raiz del trastorno. En cuanto a las consecuencias internas, la sensacion de control y
satisfaccion ante la pérdida de peso y la evitacion del malestar al adherirse a las normas
alimentarias autoimpuestas refuerzan el problema.

Disefio del estudio

Se trata de un experimento de caso unico (N=1), se emplea el modelo basico A-B
(Montero y Ledn, 2007). El caso es el propio control y se mide el efecto de la intervencion en
base a los objetivos terapéuticos establecidos. Se realizaron medidas pre-post, con
seguimiento a los 3y 6 meses.

Intervencion

Objetivos
Como objetivo central se planted mejorar la transicion de la paciente desde el ingreso
en centro de dia a la comunidad (vida cotidiana) y su bienestar.

Como objetivos especificos se propusieron:

Paciente
1. Reducir la sintomatologia de AN
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. Incrementar el IMC

. Mejorar el estado emocional

. Aumentar la motivacién al cambio
. Aumentar el ajuste psicosocial

. Disminuir el perfeccionismo

D OO~ W N

Familiar
. Mejorar el estado emocional
. Mejorar las habilidades de cuidado
. Reducir la acomodacion al sintoma
. Reducir la emocion expresada
. Reducir el impacto de los sintomas

a b~ 0N =

Aplicacion del tratamiento

La paciente recibia simultaneamente el tratamiento protocolizado del centro de ingreso
(TAU) y la intervencion de estudio.

Tratamiento usual (TAU)

Incluia rehabilitacion nutricional e intervencion psiquiatrica y psicolégica, donde recibia:
terapia cognitivo-conductual semanal y asistia a grupos terapéuticos psicoeducacionales de
nutricion, gestion de emociones, imagen corporal, habilidades sociales y resolucion de
problemas. Acudia al centro de ingreso de lunes a viernes seis horas diarias y realizaba dos
ingestas.

Programa ECHOMANTRA
El programa ECHOMANTRA fue traducido y adaptado al espafiol.

Paciente

Se realizaron ocho sesiones telematicas semanales con una duracion de 60 minutos,
cuyos contenidos fueron extraidos del programa MANTRA; y complementadas por un
“Cuaderno del paciente”. Estas incluyeron: psicoeducacién, motivacién al cambio,
entrenamiento en autocompasion, estilos de pensamiento y habilidades para el funcionamiento
social, gestion emocional y el establecimiento de objetivos y el uso del apoyo social para
planificar la transicion. Todas las sesiones seguian la misma estructura, en la que se revisaban
las tareas propuestas y la lectura del Cuaderno, se presentaban los contenidos
correspondientes a la sesién segun el protocolo y se enviaban tareas y ejercicios para la
semana. A lo largo del programa, se fomentaba la reflexion sobre los contenidos y ejercicios
implementados durante las sesiones.

Para una descripcion mas detallada de los ejercicios, ver Schmidt et al. (2014).

Familiar
Se realizaron ocho sesiones telematicas semanales con una duracion de 60 minutos
complementadas por un “Cuaderno del cuidador”. Estas seguian la misma estructura descrita
anteriormente en las sesiones con la paciente y se fomentaba la discusion sobre la informacion
y ejercicios propuestos en el cuaderno. Estas sesiones incluyeron el entrenamiento en manejo
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del estrés, comunicacion (basada en las técnicas de la Entrevista Motivacional), estrategias
para reducir la acomodacion al sintoma, la emocion expresada y desarrollar nuevos

habitos en el hogar para lograr un apoyo social efectivo. Ademas, se propuso la lectura del libro
“Los trastornos de la alimentacion: guia practica para cuidar de un ser querido” (Treasure et al.,
2011) y se presentaron clips de video del DVD “How to Care for Someone with an Eating
Disorder” con estrategias y técnicas aplicadas para desarrollar habilidades para ayudar a su
ser querido durante la recuperacion y cuidar de su propio bienestar siguiendo el “The New
Maudsley Approach”.

Para implementar la intervencion, se recluté a dos psicélogas generales sanitarias, con
experiencia en el campo de los TCA y con formacion en la aplicacion del programa
ECHOMANTRA.

Para valorar la adherencia al programa, las terapeutas emplearon un registro escrito
sobre los temas y modulos del workbook tratados durante la sesion, el cumplimiento de
tareas y la asistencia a las sesiones. Se consiguié una buena adherencia, en ambos casos €l
cumplimiento y asistencia fue del 100%. Ademas, las terapeutas afirmaron conseguir un buen
vinculo con la paciente y su familiar, respectivamente.

Resultados
Andlisis cualitativo

Paciente

Al finalizar la intervencion, la paciente valord las sesiones como muy satisfactorias y
utiles para afrontar el problema alimentario, le habian servido para entender el problema
alimentario y los factores de origen y mantenimiento, mejorar su motivacion hacia la
recuperacion y sus relaciones sociales, tener una actitud mas autocompasiva, comprender los
estilos de pensamiento y gestionar sus emociones. Destacd su utilidad para planificar la
transicion desde el centro de dia, establecer metas y mejorar la resolucién de problemas
durante el proceso de recuperacion.

Familiar
Su madre también valor¢ la intervencion de manera satisfactoria, considerando las
sesiones Utiles para entender el trastorno alimentario, mejorar su experiencia como cuidadora,
desarrollar herramientas para afrontar situaciones conflictivas y mejorar su comunicacion con
su hija (mas compasiva y menos critica).

Andlisis cuantitativo

Paciente
Palologia alimentaria (Eating Disorders Questionnaire, EDE-Q): inicialmente las
puntuaciones de la paciente superaron el punto de corte (>4) en todas las subescalas.
Atendiendo a las puntuaciones tras la intervencion y al indice de cambio fiable (ICF) y
seguimientos, se produjo una reduccion significativa en todas ellas por debajo del punto de
corte. (Tabla 1, Figura 1).
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Tabla 1 | indice de cambio fiable (ICF) para las puntuaciones del EDE-Q

TO-T1 TO-T2 TO-T3
Restriccion (R) -4,493% -5,651*  -5,022*
Preocupacion por la comida (EC) -1,483 -2,623*  -2,433
Preocupacion por la forma (SC) -0,361 -5,244*  -5,605*
Preocupacion por el peso (WC) -0,473 -0,309*  -3.309*
Puntuacion total (GS) -1,604 -4,005*  -3,902*

* Reduccion significativa (p<0,05)

Figura 1 | Puntuaciones en la patologia alimentaria, obtenidas a través del EDE-Q
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En los items conductuales las “Conductas regulares de dieta” se redujeron de 23-27
dias en el Ultimo mes a ningun dia. Los “Episodios  regulares de  ejercicio  excesivo”
disminuyeron de 2-3 dias a la semana a 1.

Indice de Masa Corporal (IMC) |a paciente presentaba un IMC de 14,50 kg/m2, que
incremento a 16,90 kg/m2 tras la intervencion y 18,90 kg/m2 en los seguimientos.

Estado emocional (DASS-21): en la evaluacion inicial la paciente obtuvo una puntuacion
directa de 33, equivalentes a depresion y ansiedad graves y estrés moderado. En el dltimo
seguimiento se redujo a 6, situandose por debajo de los puntos de corte y obteniendo unos
porcentajes de mejora entre 58,33-100% para las dimensiones y la puntuacion total (Figura 2).

Motivacion al cambio: inicialmente la paciente otorgd un 8 a la importancia del cambio
y un 6 a su confianza para cambiar que incrementaron respectivamente a 10 y 9 tras la
intervencion.

Ajuste psicosocial: en el EQ-5D-5L, inicialmente la paciente mostrd problemas leves
para realizar las actividades cotidianas, dolor/malestar leve y estar moderadamente
ansiosa/deprimida. A los 6 meses Unicamente manifestd estar levemente ansiosa/deprimida. En
la EVA, inicialmente evalu¢ su estado de salud con un 75y al finalizar los seguimientos con un
89.
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En la Clinical Impairment Assessment (CIA 3.0) en la evaluacion inicial la paciente
obtuvo una puntuacion directa de 33, reducida a 8 en el Ultimo seguimiento. Del mismo modo
ocurrié en las puntuaciones de las dimensiones, obteniendo unos porcentajes de mejora entre
50-90,91%.

Figura 2 | Puntuaciones en el estado emocional, obtenidas a través del DASS-21

Puntuaciones directas

En la Clinical Impairment Assessment (CIA 3.0) en la evaluacion inicial la paciente
obtuvo una puntuacion directa de 33, reducida a 8 en el Ultimo seguimiento. Del mismo modo
ocurrié en las puntuaciones de las dimensiones, obteniendo unos porcentajes de mejora entre
50-90,91%.

Perfeccionismo (The Child and Adolescent Perfectionisrm Scale, CAPS). inicialmente la
paciente mostré una puntuacion directa de 35 en perfeccionismo autoorientado, 20 en
perfeccionismo prescrito socialmente y 55 en la escala total durante la evaluacion inicial y tras
la intervencion. A los tres meses se redujeron las puntuaciones a 19, 14 y 33, obteniendo unos
porcentajes de mejora entre 30-45,71%. Sin embargo, estos cambios no se mantuvieron en el
seguimiento posterior, las puntuaciones superaron los valores originales: 35, 25 y 60,
respectivamente.

Familiar

Emocion expresada (Cuestionario familiar, FQ) inicialmente la madre presentd unas
puntuaciones directas de 31 en la escala total, 10 en comentarios criticos y 21 en
sobreproteccion, no superando el punto de corte. En el dltimo seguimiento se redujeron,
obteniendo unos porcentajes de mejora entre 30-61,29%.

Impacto de los sintornas (Escala del Impacto de Sinformas de los Trastornos
Alimentarios, EDS/S): inicialmente la madre mostrd unas puntuaciones directas de 9 en
aislamiento, 15 en culpa, 16 en nutricién, 6 en conductas desreguladas y 46 en la escala total.
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Tras los seguimientos estas puntuaciones disminuyeron, obteniendo unos porcentajes de
mejora entre 50-86,67 %.

Acomoaacion a la enfermedad (Escala de Acomodacion a los Sinfornas de
Enfermeadad, EAISA). inicialmente la madre mostré unas puntuaciones directas de 26 en
evitacion y modificacion de conducta, 7 en busqueda de seguridad, 2 en rituales de comida,
16 en control de la familia y 51 en total. En el dltimo seguimiento las puntuaciones
disminuyeron, obteniendo porcentajes de mejora significativos entre 68,75-88,46%. La
puntuacion de la subescala de hacer la vista gorda se mantuvo en O durante todas las
evaluaciones.

Estado emocional (DASS-21): inicialmente la madre obtuvo una puntuacion directa de
14, mostrando puntuaciones equivalentes a depresion moderada. Tras los seguimientos se
redujo a 2, obteniendo unos porcentajes de mejora entre 66,67-100%.

Habilidades de cuidadora (The Caregiver Skills Scale, CASK): inicialmente la madre
mostré una puntuacion media total de 69,26, que se increment6 a 94,07 tras los seguimientos.
Las puntuaciones en cada subescala incrementaron, obteniendo porcentajes de mejora entre
34,29-85,71%.

Evolucion temporal

En la Figura 3 se muestra la evolucion temporal de las puntuaciones de la paciente en
la patologfa alimentaria (EDEQ) y las de su madre en la emocion expresada (FQ), impacto de
los sintomas (EDSIS), acomodacion a la enfermedad (EAISA), estado emocional (DASS-21) y
habilidades de cuidadora (CASK).

Figura 3 | Evolucion temporal de puntuaciones directas en las escalas

Y

Discusion

El objetivo principal de este estudio fue examinar la efectividad del programa
ECHOMANTRA, como complemento al TAU, en una adolescente con AN ingresada en un centro
de dia para mejorar la transicion desde el ingreso a la comunidad. Tras la intervencion se
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observaron mejoras en los objetivos terapéuticos propuestos para ella: reducir la sintomatologia
de AN, incrementar el IMC, mejorar el estado emocional, la motivacion al cambio y el ajuste
psicosocial; y su familiar: mejorar el estado emocional y las habilidades de cuidado y reducir la
acomodacion a la enfermedad, la emocion expresada y el impacto de los sintomas. Estos
cambios se mantuvieron e incluso algunos aumentaron a lo largo del seguimiento. Ademas,
ambas partes realizaron una valoracion subjetiva satisfactoria del programa, lo que se reflejo
en una adecuada adherencia a la intervencion.

Debido a la naturaleza observacional de este estudio no se pueden extraer relaciones
directas entre las variables. No obstante, atendiendo a los resultados obtenidos se observa una
disminucion de la sintomatologia de AN en la paciente simultanea al aumento de habilidades
de cuidadora y reduccion de la emocion expresada y acomodacion al sintoma en su familiar.
Estos resultados enfatizan, tal y como se propone en la literatura cientifica existente, la
asociacion de estas variables familiares con la optimizacion de los resultados terapéuticos v,
con ello, la importancia de incluir a las familias como agentes activos en el proceso de cambio
(Salerno et al., 2016; Philip et al., 2021).

A pesar de la mejora observada en la sintomatologia de AN y el resto de variables, no
se observaron cambios en el perfeccionismo de la paciente. Tal y como se hipotetiza en la
literatura cientifica, el perfeccionismo tiende a mantenerse estable durante y tras la
recuperacion parcial de un TCA, definida esta como el cese de la sintomatologia alimentaria y
recuperacion de peso (e.g. Bardone-Cone et al., 2007; Nilsson et al. 2008, Serrano et al., 2018).
Esto apoyaria la hipotesis de que el perfeccionismo no es un estado asociado a la fase activa
de la enfermedad, siendo una entidad unidimensional y cognitiva, sino que se trata de un
constructo de personalidad multidimensional con tendencia temporal estable (Hewitt y Flett,
1991). Sin embargo, otros estudios plantean que, cuando la recuperacion total se define mas
estrictamente, los niveles de perfeccionismo en muestras recuperadas no distan de los
presentados en controles sanos (Bardone-Cone et al., 2010).

Tras la intervencion, la paciente continda recibiendo la TAU en régimen ambulatorio tal
y como recogen las guias clinicas (Arrufat, 2009).

Este estudio tiene importantes implicaciones clinicas, ya que muestra evidencia de la
efectividad de un programa que aplicado junto al TAU consigue resultados positivos en el
abordaje de la AN-R en adolescentes. Ademas, el ECHOMANTRA esté protocolizado en ocho
sesiones, por lo que se puede replicar facilmente en diferentes contextos, como un hospital de
dia o una unidad de hospitalizacion. Este programa, se disefié para que fuera asequible,
escalable y tuviera un amplio alcance (Cardi et al., 2016). Las sesiones de tratamiento se han
realizado de manera telematica, lo que permite tanto a las pacientes como a los familiares
adaptar el aprendizaje y la mejora de las habilidades terapéuticas a su rutina diaria, y permite
aumentar el compromiso con la intervencion. Este tipo de disefio permite superar algunos de
los obstaculos que dificultan la adhesion de los participantes, especialmente la de los familiares.

Entre las limitaciones de este estudio cabe mencionar que, al tratarse de un disefio de
caso unico, los resultados no se pueden generalizar; la buena predisposicion de la familia y de
la paciente a recibir la intervencion, puede haber afectado a la respuesta y resultados
presentados. Ademas, las herramientas de evaluacion fueron autoadministradas, lo que pudo
interferir en la validez de los resultados obtenidos. Tampoco se puede concluir si los cambios
observados en la paciente se deben a la intervencion del programa ECHOMANTRA o al TAU.
Por tanto, y en lo que respecta a la investigacion, se requiere de futuros ensayos clinicos
aleatorizados, como los que estan realizando actualmente Cardi et al., (2016) y Quiles et al.,
(2021) con el fin de poder conocer la efectividad de este programa.
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A pesar de estas limitaciones, podemos concluir que el programa ECHOMANTRA como
complemento a la TAU ha sido efectivo en el abordaje de la transicion desde la unidad
hospitalaria a la vida cotidiana en un caso de una paciente adolescente con AN. Por tanto, este
programa se presenta como una intervencion con efectos beneficiosos en la mejora de la
sintomatologia de AN y el bienestar y habilidades del familiar, asi como en el mantenimiento del
cambio terapéutico tras el ingreso, constituyendo una adecuada herramienta para el abordaje
de este proceso no solo en poblacion adulta, sino también adolescente.
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Abstract

Eating disorders (ED) usually involve hospital admis-
sion and a high relapse rate, with the return home being
a critical moment for patients and their families. After
their return home, they often have trouble incorporating
the guidelines they have learned into their daily context.
ECHOMANTRA intervention program aims to facili-
tate this transition by offering psychological strategies
that involve both patients and their families and carers.
Specifically, the ECHO program is aimed at the relatives
of these patients. The present study aimed to analyze the
efficacy of adding the ECHO program to the usual treat-
ment (TAU) of relatives through a novel format based on
individual intervention and with an online format and
to examine the acceptability and feasibility of this new
format. The study design was multi-center, randomized,
controlled, with a longitudinal design and compar-
ing two parallel groups. A total of 108 family members
participated. Results indicated that relatives from both
groups, TAU and ECHO+TAU, showed improvements
in expressed emotion, accommodation, impact of the ED,
emotional well-being, and caregiver skills. However, effect
sizes in the ECHO + TAU group were slightly larger than
the TAU group. In addition, the changes were greater in
depression and caregiver skills when the ECHO compo-
nent was added. Most caregivers (81.48%) completed the
ECHO and indicated a high level of satisfaction with the
program. These results suggest the efficacy and the fea-
sibility of adding the ECHO intervention program to the
usual treatment in an individual online format.
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Eating disorders (ED) are severe mental illnesses, typically developing in adolescence, charac-
terized by the severity of their symptoms and their high mortality and comorbidity (Arcelus
et al., 2011; Fitcher & Quadflieg, 2016). In recent years, there has been a significant increase
in the number of cases, as well as in their severity, with a 104% increase in children and ad-
olescents with EDs requiring hospital admissions (Santomauro et al., 2021). When patients
require intensive treatment, they are addressed through hospital admissions or specialized
day centers. However, there is a high rate of relapses and readmissions, especially after treat-
ment has ended (Berends et al., 2018), highlighting the need for support in the transition to
the community through specialized psychological interventions (Bryan et al., 2021). In this
regard, interventions that promote social support during recovery are considered particularly
beneficial, given that difficulties in interpersonal relationships may contribute to increased
ED symptoms (Treasure et al., 2020).

In response to this, Dr. Janet Treasure's team developed the ECHOMANTRA interven-
tion program, which aims to facilitate the transition from inpatient treatment to daily life in
one's community (Adamson et al., 2019; Cardi et al., 2017). This program is based on scien-
tific evidence that family involvement in the treatment of EDs is a key strategy for recovery
(Levine, 2012; Sepulveda et al., 2020; Treasure & Nazar, 2016). ECHOMANTRA is composed
of the ECHO program for caregivers (ECHO; Experienced Carers Helping Others; Treasure
etal., 2015) and MANTRA for patients MANTRA; Schmidt et al., 2014). The MANTRA pro-
gram is based on the Cognitive Maintenance Model of Anorexia Nervosa (Schmidt et al., 2014)
which synthesizes the main internal and external maintenance factors of the disorder, empha-
sizing behavioral change strategies and focusing on steps for successful transition from hospi-
tal admission to daily life.

The ECHO program, aimed at family members, builds on the importance of interpersonal
relationships in the maintenance of ED (Treasure et al., 2021) and provides assistance and
training to caregivers in handling this role. Recovery from ED can involve many years of
treatment (National Institute for Health and Care Excellence, 2017), during which time the pa-
tient may require a significant degree of family (Adamson et al., 2019) and healthcare support
(Hibbs, Magill et al., 2015; Hibbs, Rhind et al., 2015). During the recovery process, families
may experience high levels of emotional, familial, and/or financial strain (Fernandez-Aranda
et al., 2021). Two systematic reviews have shown that the problems associated with this ill-
ness negatively impact the quality of life for all family members leading to burden, distress,
accommodating and enabling behaviors and expressed emotion (Anastasiadou et al., 2014;
Zabala et al., 2009). Family members often request information and help with the caregiver
role (Hibbs, Magill et al., 2015; Hibbs, Rhind et al., 2015). For this reason, including family
in treatment is a recommendation from main clinical guides (Couturier et al., 2020; National
Institute for Health and Care Excellence, 2017). Involving the family during in-patient care
for adults as well as children can have benefits for both the patient and the caregiver (Hibbs,
Magill et al., 2015; Hibbs, Rhind et al., 2015).

Studies have shown that the ECHO program improves caregivers' levels of well-being and
reduces psychological distress and expressed emotion (Hodsoll et al., 2017; Magill et al., 2016).
Furthermore, patients whose caregivers participated in these groups also reduced their anx-
iety, depression, and psychological distress scores (Hibbs, Magill et al., 2015; Hibbs, Rhind
etal., 2015; Pépin & King, 2013; Sepulveda et al., 2009; Septilveda, Lopezet al., 2008; Sepulveda,
Whitney et al., 2008; Treasure & Nazar, 2016). This program, adapted to a Spanish population
by the authors, led to improved levels of anxiety, depression, and psychological distress among
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carers. There was also a reduction in symptom accommodation behaviors and an increase in
the perception of control over how ED affected their lives. Furthermore, patients whose family
members participated in these groups experienced decreased levels of anxiety, depression, and
psychological distress (Pérez-Pareja et al., 2015; Quiles et al., 2018). Another study, in which
ECHO was implemented as a novel transition support intervention in an adult ED service,
reported a moderate reduction in carer burden, a small/moderate increase in carers skills,
and an increase in efficacy at reducing anorexia nervosa behaviors. However, levels of distress
were mostly unchanged and there was little impact on reducing accommodating and enabling
behaviors (Adamson et al., 2019). A recent review study concluded that ECHO can also re-
duce service costs by reducing relapse and readmission rates in specialized centers (Treasure
et al., 2020).

The ECHO program has been designed to be affordable, scalable, and have a potentially
wide reach (Cardi et al., 2015), making its application increasingly accessible. Previous re-
search showed interest in using digital approaches to improve treatments for transition pro-
grams (Cardi et al., 2017; Fichter et al., 2012). A recent meta-analysis recommends, given the
clinical and economic success of the ECHO program, adapting it to digital/ online features
that allow it to be applied remotely (Hanna et al., 2022). Another novel contribution of the
present work is its application to carers of adolescent patients. Until now, studies have pri-
marily focused on adult patients. Therefore, the aim of this paper was to evaluate the effi-
cacy of adding the ECHO program to the usual treatment (TAU) of relatives through a novel
format based on individual intervention and with an online format. Additionally, we aimed
to evaluate the acceptability and feasibility of this new approach. This trial investigated the
following hypothesis: The primary hypothesis (a) was that carers allocated to ECHO + TAU
would present improved psychological well-being and lower levels of illness accommodation,
expressed emotion, and burden in comparison to carers from the control group (TA). The
second hypothesis (b) was that carers from the experimental group would have more ED carer
skills in comparison to carers from the control group. Finally, the third hypothesis (c) was that
the efficacy of the combined intervention (ECHO + TAU) would remain stable in the 3-, 6- and
12-month follow-up.

METHOD

The protocol paper provides further details and information about methodology (Quiles
et al., 2021). This study has been registered on the ISRCTN registry (Trial Identifier:
ISRCTN43554732).

Participants

Family participants (N=108) comprised 92 women (85.2%) and 16 men (14.8%); age range: 30—
64; M=48.43; SD=5.26 were recruited from seven different specialist inpatient/day-patient/
outpatient eating disorder units spread throughout Spain. To be eligible for this study the car-
ers had to be currently living with the patient and had to be a primary carer (somebody who
usually takes care of the patient outside the hospital/day center and lives with them), be able to
access and manage an electronic device (e.g., mobile phone, computer, laptop or tablet) and the
Internet in order to access online sessions, and to be a native Spanish speaker or understand
Spanish at a native level. Carers were excluded from the study if they were suffering from a seri-
ous medical or psychiatric condition and if their daughter declined to participate in the study.
Both parents were invited to participate in the study, and in the case that they were assigned
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to the experimental group, both could receive the ECHO program sessions. However, only the
data from one of them were considered for the data analyses, usually the one who attended the
sessions more frequently.

Respect patients, and following the same guidelines as the original ECHOMANTRA study
(Cardi et al., 2017), only women with an ED participated in this study. In addition, it is im-
portant to note that the MANTRA program was designed to apply to women. Therefore,
patients were included if they were women with an eating disorder diagnosis according to the
fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), were aged
between 12 and 19, had no psychiatric comorbidity, were receiving treatment for ED in a spe-
cialist inpatient/day-patient/outpatient ED unit, had the ability to manage an electronic device
and the Internet to access online sessions, and were native Spanish speakers or understood
Spanish at a native level. This information was assessed through a self-report and provided by
the psychologist and/or the psychiatrists who attended to them in their eating disorder unit.
Patients were asked to nominate a carer to whom the researcher invited to participate in the
study.

Instruments
Clinical and socio-demographic data

Carers completed a sociodemographic questionnaire ad-hoc that included age, gender, mari-
tal status, educational, and employment status. Clinical data of the patients were completed
by the health care providers at the unit and included diagnosis, illness duration, and care
level.

Emotional well-being

It was evaluated with Depression and Anxiety Stress Scales (DASS-21; Bados et al., 2005;
Lovibond & Lovibond, 1995). The instrument consists of 21 items divided into three sub-
scales that assess the emotional state: depression, anxiety, and stress. The scoring of each
item ranges from 0 (did not apply to me at all) to 3 (applied to me very much or most of the
time), scores are the addition of the items, and range from 0 to 63. Higher scores indicate a
poorer emotional state. The instrument shows adequate internal consistency ranging from
a>0.70 to «>0.84 in the Spanish validation study. Specifically, the reliability estimates for
the present sample ranged from «>0.79 to a>0.87 in the subscales, and a>0.92 in the global
score.

Expressed emotion

It was assessed with Family Questionnaire (FQ; Sepulveda et al., 2014; Wiedemann et al., 2002).
The instrument consists of 20 items distributed across two scales: critical comments (CC; 10
items) and emotional over-involvement (EOI; 10 items). The scoring of each item ranges from
1 (neverlrarely) to 4 (very often), scores are the addition of the items and range from 20 to 80.
Higher scores indicate greater expressed emotion. The instrument shows adequate psychomet-
ric properties in the Spanish validation study («>0.83, ®>0.72, respectively in each subscale).
The reliability estimates for the present sample were «>0.71 and a>0.83, respectively, in each
subscale and «>0.86 in the global score.
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Caregiving burden

The assessment of the degree of impact of the ED on the caregiver was carried out using the
Eating Disorders Symptom Impact Scale (EDSIS-S; Carral-Fernandez et al., 2013; Sepulveda,
Lopez et al., 2008; Septulveda, Whitney et al., 2008). The instrument consists of 24 items dis-
tributed into four scales: nutrition impact, guilt, dysregulated behaviors, and social isolation.
The scoring on each item ranges from 0 (never) to 4 (nearly always); scores are the addition of
the items and range from 0 to 96. Higher scores indicate a greater impact of the ED upon the
caregiver over the previous month. The Spanish validation of the instrument shows adequate
internal consistency ranging from a>0.74 to «>0.83 in the dimensions, and a>0.88 for the total
scale. The reliability estimates for the present sample ranged from «>0.65 to >0.85, respec-
tively, in each subscale and «>0.85 in the global score.

Illness accommodation

To assess this domain, we used the Accommodation to Illness Symptoms Scale (AESED; Quiles
et al., 2016; Sepulveda et al., 2009). The instrument consists of 33 items distributed across five
subscales: avoidance and modifying routine, reassure seeking, meal ritual, control of family,
and “turning a blind eye.” Participants rate each item using a 5-point Likert scale, ranging
from 0 (never) to 4 (nearly always); scores are the addition of the items and range from 0 to 132.
Higher scores indicate a greater degree of family accommodation to the illness. The instru-
ment shows adequate internal consistency ranging from «>0.74 to «>0.89 in the Spanish vali-
dation study. The reliability estimates for the present sample ranged from a>0.71 to a>0.85,
respectively, in each subscale and «>0.91 in the global score.

Caregiver skills

These skills were measured through the Caregiver Skills Scale (CASK; Vintro-Alcaraz
et al., 2018; Hibbs, Magill et al., 2015; Hibbs, Rhind et al., 2015). The instrument consists of
27 items distributed into six subscales: bigger picture, self-care, biting-your-tongue, insight-
acceptance, emotional intelligence, and frustration-tolerance, scored on a visual analogue
scale anchored from 0 to 100. Scores are the mean of the items. Higher scores reflect increased
caregiver skills that can benefit patients with eating disorders. In the Spanish validation study,
the instrument shows adequate psychometric properties ranging from «>0.71 to «>0.75. The
reliability estimates for the present sample ranged from a>0.60 to a>0.72, respectively, in each
subscale and «>0.87 in the global score.

Acceptability and feasibility of the ECHO

Carers in the ECHO arm completed a “Participant Feedback Form,” created ad hoc for com-
pletion at the end of the intervention. It consisted of 12 Likert-type items (e.g., Do you think
the sessions have been useful to improve your experience as a caregiver?), ranging from 1 (noth-
ing at all) to 10 (very much), and assessed participants' experiences and satisfaction with the
study. They were asked to provide their views regarding the following: what they found ben-
eficial and/or challenging, what they enjoyed and/or did not like, the transferability of ECHO
skills to their routine, and their suggestions for further improvements to the intervention. In
addition, the session facilitator documented session attendance, task compliance between ses-
sions, and reading material completion for each session.
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Procedure
Design

This study used a multi-center, randomized, controlled, double-masked design comparing
two parallel groups, following CONSORT guidelines. Ethical approval was obtained from the
Ethics Committee of the different hospitals to which the eating disorders units belonged (see
Appendix S1) and the Ethics Committee of the University Miguel Hernandez.

Prior to the conduct of this study, patients had already been diagnosed by the correspond-
ing clinician staff in their respective units. The research assistant at each center, commonly
clinical psychologists or psychiatrists from the participating units, evaluated carers and par-
ticipants' fulfillment of the inclusion criteria and provided detailed information on the study.
Patients and carers who were willing to participate were requested written informed consent
and the completion of the baseline questionnaires by the research assistant at their unit. Once
completed, participants were randomly assigned into two groups: receiving Treatment as
Usual (TAU) only or receiving the ECHO MANTRA intervention complementary to TAU.
A research administrator independent of the clinicians involved in the assessment and in the
treatment used a computer-generated randomized sequence, with 1:1 treatment allocation.

This study employed a longitudinal RCT design and 12-month follow-ups. Carers com-
pleted self-report questionnaires provided by the research assistant at their corresponding unit
just before the start of the intervention at baseline (T0). Once the study intervention concluded,
the clinicians involved administered a self-report questionnaire to the carers who participated
(2months apart from the baseline; T1) and carried out follow-ups by periodically contacting at
3months (T2), 6months (T3), and 12months (T4) after the completion of the intervention. As
the patients also received an intervention, they had to complete the battery of questions at the
same time intervals as the carers were assessed. Nonetheless, in this study we only present the
data and results corresponding to family members.

One hundred and eight carers agreed to participate: 54 were allocated to the TAU-only
group and 54 to the ECHO group. Questionnaire completion rates were for TAU-only: 92.45%
in T1, 84.90% in T2, 79.25% in T3 and 75.47% in T4; and for ECHO + TAU: 81.48% in T1,
74.07% in T2, 68.51% in T3 and 66.67% in T4.

Figure 1 shows the CONSORT diagram for the study.

Interventions
Treatment as usual

We did not use a standardized comparison treatment as this would require practical changes in
different settings which was not feasible. Each center followed their own procedures for TAU,
which can be considered standard practice in Spain. It is expected that the eating disorders
units, which belong to the public health services in Spain, follow the recommendations of the
Clinical Practice Guidelines of the National Health System (Ministerio de Sanidad y Consumo,
2009), which indicates that it is important to get the support and involvement of the family,
help them to cope with the situation and raise awareness so that they adopt positive changes in
their family routine. TAU should also include information and advice. This information aims
to enhance understanding of the disease, its origin, consequences, and treatments.

The 24-h hospitalization services that have participated in this study (Hospital Universitario
La Fe in Valencia, Reina Sofia in Murcia, and San Juan in Alicante) offer a program with
a multidisciplinary team approach (nutritionist/endocrinologist, psychologist, physician,
and nurse). It includes monitoring of physical risks, nutritional rehabilitation, education on
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Assessed for eligibility (n= 108)

| Excluded/Declined participation (n= 80)

Included:
Completed baseline (T0) and
were randomized (n=108)

v \4
Allocated to TAU group (n=54) Allocated to ECHO + TAU group (n=54)
\4 \4
Post-intervention Assessment (T1) (n=49) Post-intervention Assessment (T1) (n=44)
Lost to follow-up (n=4) Lost to follow-up (n=10)
v \4
3-Month assessment (T2) (n=45) 3-Month assessment (T2) (n=40)
Lost to follow-up (n=4) Lost to follow-up (n=4)
A4 \4
6-Month assessment (T3) (n=42) 6-Month assessment (T3) (n=37)
Lost to follow-up (n=3) Lost to follow-up (n=3)
v, AA
12-Month assessment (T4) (n=40) 12-Month assessment (T4) (n=36)
Lost to follow-up (n=2) Lost to follow-up (n=1)
A4 v
54 analysed (ITT) 54 analysed (ITT)

FIGURE 1 CONSORT diagram flow.

healthy eating, and nutrition guidelines. In addition, work is done to try to modify/improve the
thoughts, attitudes, behaviors, and feelings that maintain the disease through psychological
therapy. Once the patient has stabilized and reached a healthy body mass index, the patient
is discharged. She is then followed up to assess her progress and evaluate whether she should
continue her treatment in another resource (outpatient unit/day hospital).

The usual treatment in the day hospitals of CREA (Centro de Recuperaciéon Emocional
y Alimentaria), ADANER (Asociacidon en Defensa de la Atencidén a la Anorexia Nerviosa
y Bulimia), and the Hospital de La Fé in Valencia enables continuous care and a progres-
sive transition from inpatient to outpatient care. Interdisciplinary treatment is carried out
including dietary support/therapeutic feeding, psychological interventions, and school
support. Patients receive the following psychological interventions: weekly individual
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cognitive-behavioral therapy for eating disorders (CBT-ED) and psychoeducational group
therapy on nutrition, emotion management, body image, social skills, and problem-solving
strategies. Patients usually attend every weekday (Monday through Friday) for an average
of 6h per day. Parents can also access psycho-educational groups that are held on a twice
monthly for support.

The usual treatment in the Outpatient Units of the Hospital de la Fé and the CREA center
involves psychological interventions to modify/improve the thoughts, attitudes, behaviors, and
feelings that maintain the disease. They offer nutritional and medical support when needed.
The TAU condition did not have access to intervention materials or ECHOMANTRA inter-
vention sessions.

Treatment as usual plus carer skill-sharing intervention (ECHO + TAU)

The original ECHO program was delivered in the form of workshops that aimed to reduce
carer distress (Sepulveda, Lopez et al., 2008; Sepulveda, Whitney et al., 2008). As a next step,
the training materials were synthesized into a self-help intervention with a book and a set of
DVDs to facilitate dissemination and careers access. Research showed that it was a feasible
and acceptable intervention (Goddard et al., 2011). In the present RCT, sessions are delivered
individually and online, allowing it to be tailored to the personal circumstances of families,
with greater adherence to the program (Quiles et al., 2021).

Carer's intervention (ECHO) consisted of a total of eight weekly, individual online sessions,
lasting 60 min each, which were delivered by assistant psychologists trained in the ECHO inter-
vention and supervised by the principal authors of the study (YQM and MJQ). Carers received
a workbook, which included activities from the book “Skills based caring for a loved one
with an eating disorder: The New Maudsley Method” (Treasure et al., 2011; Spanish version:
“Los trastornos de la alimentacién: guia practica para cuidar de un ser querido”; Treasure
et al., 2011).

During the sessions, the trained psychologist encouraged discussion about the exercises
proposed in the workbook and displayed some of the video clips from the Digital Versatile
Disc (DVD) for carers “How to Care for someone with an Eating Disorder.” The intervention
included practical strategies and techniques to help carers develop self-reflective skills and
knowledge in order to develop confidence, compassion, and the courage to take risks and help
their loved one move toward recovery and to look after their own well-being by following the
“New Maudsley Approach.” Both resources, workbook and online sessions, provide a skills
training program that includes training in stress management, communication (based on mo-
tivational interviewing techniques), strategies to reduce accommodation and expressed emo-
tion and to increase extinction training and new habits at home via effective social support. An
outline of the content of the ECHO intervention is given in Table 1.

As shown in Table 1, the ECHO program has three main components: First, ECHO pro-
vides carers with information to strengthen coping with the caregiving role. Second, ECHO
teaches carers how to reduce emotionally driven caregiving behaviors, such as high expressed
emotion, accommodating and enabling the eating disorder, as well as disagreement and divi-
sion within the family. Third, ECHO teaches skills of positive communication and behavioral
change in order to support recovery (Cardi et al., 2017).

Patients also received a similar intervention that involved eight weekly, individual online
sessions delivered by assistant psychologists trained in the Cognitive Maintenance Model
of Anorexia Nervosa and the MANTRA protocol and supervised by the principal authors
of the study (YQM and MJQ). During the intervention, a series of activities selected for the
MANTRA program were taken out. For a more detailed description of the intervention, see
Schmidt et al. (2014) and Quiles et al. (2021).
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TABLE 1 Contents of the Experienced Carers Helping Others (ECHO) program.

Session 1 Program presentation and multifactorial origin of the ED: Predisposing,
precipitating, and maintaining factors

Session 2 Description of the Model of Carer Coping

Session 3 Symptom accommodation

Resilience as the transformative ability

Session 4 Description of the Cognitive Interpersonal Maintenance Model of Eating
Disorders. Understanding patterns of relationship with the person with the
problem through the animal metaphors. How to create distance and provide
warmth and guidance

Session 5 Effective communication strategies based on the Motivational Interviewing
approach. Listening strategies: basic skills of motivational interviewing such as
asking open-ended questions, providing support, reflecting, and summarizing.
Communicating with compassion

Session 6 Practice in communication skills
Session 7 Practice in problem-solving and goal-setting skills
Session 8 Review of the content covered during the intervention and practice of the given

skills. Relapse prevention

Data analysis

Independent research assessors, who were unaware of the treatment allocations, conducted
pre-randomization evaluations (baseline: T0), at 2months (T1; end of the treatment in ECHO
group), at 6 months (T2), at 9months (T3), and at 12months (T4).

We used IBM SPSS Statistics 27.0. First, baseline sample characteristics between the
ECHO+TAU and TAU group were compared using ¢ test for continuous variables and X?
test for categorical variables. All formal statistical analyses were based on an intent-to-treat
principle with all participants analyzed in the condition arm to which they were assigned.
Missing data for both groups were imputed using multiple imputation based on fully condi-
tional Markov chain Monte Carlo (Schafer, 1997). In both groups, it was proved that all the
missing data were Missing Completely at Random (MCAR) because the Roderick Little test
was not significant in any case. As a result, the final analyses were based on the pooled results
of five separate imputations.

We conducted general linear models to evaluate the change in outcome variables over all
five assessment time points for the ECHO + TAU and TAU group (within factor: time, between
factor: ECHO vs. TAU). A significant time X group interaction effect indicates a difference in
change between the two cohorts. A significance level of 0.05 was used. Pairwise comparisons
were performed following a significant main effect of time (Bonferroni's test).

Effect sizes were calculated using partial eta squared. Partial eta-squared indicates the per-
centage of variance in the dependent variable attributable to a particular independent variable.
A commonly used interpretation is to refer to effect sizes as small (y=0.2), medium (y=0.5),
and large (y=0.8) based on benchmarks suggested by Cohen (2013).

RESULTS
Participant characteristics

After screening and baseline assessment, 54 participants were included in the ECHO + TAU
group and 54 in TAU. Baseline sociodemographic data and clinical characteristics of their
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daughters are shown in Table 2. We found no differences between groups in sociodemographic
and clinical characteristics measured at baseline.

Comparisons between

In Table 3, we present the means, standard deviations, and results of the general linear model
analysis, including effect sizes, for the outcomes measured at the five evaluation times for both
conditions. The analysis revealed a statistically significant main effect of time in all outcome
variables (all p values<0.01) indicating improvements in emotional well-being, expressed emo-
tion, caregiving burden, accommodation to illness, and care skills in both groups, except for
criticism measured with the expressed emotion measure (FQ), the subscale “turning a blind
eye” of the illness accommodation scale (AESED), and in the subscales “bigger-picture,” “bit-
ing your tongue,” “emotional intelligence,” and “frustration-tolerance” of the caregiver skills
scale in the TAU group (p>0.05). Statistically significant timeXx group interaction effects
were observed regarding the Emotional Over-involvement, F(3.27)=2.47, p<0.05, n, —O 02;
emotional well-being (with the total score of the DASS-21), F(3.57)=3.19, p<0. 05 n, 2=0.03;
depression, F(3.40)=3.27, p<0.001, n, 2=0.03; avoidance, F(3.62)=3.72, p<0.01, n, 2=0.03; car-
egiver skills (total score of the CASK), F(3.64)=3.78, p<0.01, '7172 =0.03; as well as self-care and
insight acceptance CASK subscales, indicating a greater improvement in these outcomes in
ECHO +TAU group compared to TAU.

In Figure 2, we present the profile plots (interaction plots) of these relationships. No
timex group interaction effects were observed for the other outcome variables (all p
values>0.05).

With regard to effect sizes of the change in outcome variables in the ECHO+ TAU group,
we found low to medium effects for the expressed emotion (total score of the FQ) and emo-
tional over-involvement subscale. We observed low to medium effects for the caregiving bur-
den (total score of the EDSIS) and two out of the four subscales. We identified low to medium
effects for the emotional well-being (total score of the DASS-21) and the subscales depression
and stress. We also noted low to medium effects for the Illness accommodation (total score
of the AESED) and two out of the five subscales. Finally, we observed low to medium effects
for the total score of the caregiver skills and the subscale insight-acceptance. Furthermore,
medium to large effects were found in the “nutrition impact” subscale of the caregiving burden
scale and in the “avoidance” subscale of the illness accommodation measure.

Within the TAU group, we observed low to medium effects for various outcome measures.
These included the expressed emotion total score and its emotional over-involvement subscale,
the caregiving burden total score and three of its four subscales, the “stress” subscale of the
emotional well-being measure, the illness accommodation total score and three of its five sub-
scales, as well as the “self-care” subscale of the caregiver skills scale. Notably, we did not
find any medium to large effects in this group. In fact, effect sizes tended to be higher in the
ECHO + TAU group compared to the TAU group.

Acceptability and feasibility of the intervention

Most of caregivers (81.48%, n=44) completed the ECHO intervention, accomplishing 43.97%
of the tasks between sessions and reading the contents of the workbook on 75.29% of oc-
casions. Ten family members did not complete the program: five carers chose not to finish
the intervention voluntarily, two patients required admission to a more intensive resource;
thus, caregivers decided to cease their participation, two caregivers did not complete the in-
tervention due to the patients decided not to participate, and one did not respond to contact
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TABLE 2 Demographic, psychosocial, and clinical variables at baseline.
Total sample ECHO + TAU Group
Carers (N=108) (N=54) TAU group (N=54)
Gender
Male N=16 (15.0%) N=28(14.8%) N=8 (14.8%) x>=0.01
Female N=91 (85.0%) N=46(85.2%) N=46 (85.2%) p=097
Age M=48.43 M=49.00 (SD=6.08) M=46.00 (SD=6.35) t=-1.59;
(SD=5.26) p=0.11
Employment status
Employed N=78(72.9%) N=36(66.7%) N=41 (78.8%)
Unemployed N=18 (16.8%) N=11(20.3%) N=7(13.5%) ¥ =3.77
Job training N=1(0.9%) N=0 (0%) N=1(1.9%) »=0.29
Other N=10(9.3%) N=T7(13.0%) N=3(5.8%)
Educational status
First level N=11(10.3%) N=28(14.8%) N=3(5.7%)
Second level N=8(7.5%) N=4(7.4%) N=4(7.5%) ¥*=9.13
Third Level N=4(3.7%) N=3(5.6%) N=1(1.9%) p=0.11
Vocational training N=23(21.5%) N=06 (11.1%) N=17 (32.1%)
University degree N=58 (54.2%) N=31(57.4%) N=27(50.9%)
Other N=3(2.8%) N=23.7%) N=1(1.9%)
Marital status
Married/Living together N=81(75.7%) N=40 (74.1%) N=41 (77.4%)
Divorced/Separated N=20 (18.7%) N=11 (20.1%) N=9 (17.1%) x’=1.40
Single N=5 4.7%) N=2(3.7%) N=3(5.7%) p=0.71
Other N=1(0.9%) N=1(1.9%) N=0 (0%)
Relationship with the sufferer
Mother N=89 (83.2%) N=44 (81.5%) N=45(84.9%)
Father N=15 (14.0%) N=17(13.0%) N=8 (15.1%) ¥ =3.07
Other N=3(2.8%) N=3(5.6%) N=0 (0%) p=022
Patients
Age M=14.95 M=14.00 (SD=1.00) M=15.00 (SD=0.58) t=-0.55;
(SD=1.58) p=0.58
Diagnosis
Anorexia Restricting Type ~ N=73 (68.2%) N=37(68.5%) N=36(70.6%) XZ: 0.47
Anorexia Purging Type N=11 (10.3%) N=5(9.3%) N=6 (11.8%) =093
Bulimia N=5 (4.6%) N=3(5.6%) N=2(3.9%)
EDNOS N=16 (15.0%) N=9 (16.7%) N=T(13.7%)
Illness duration (months) N=20.65 M=22.00 (SD=3.60) M=27.00 (SD="17.37) t=-1.50;
(SD=18.94) p=0.14
Care level
Hospitalization N=20 (18.7%) N=8 (14.8%) N=12(22.6%)
Day care N=57(53.3%) N=29 (53.7%) N=28(52.8%) =212
Outpatient N=30(28.0%) N=17 (31.5%) N=13 (24.5%) p=0.55

Abbreviations: ECHO, Experienced Carers Helping Others; TAU, treatment as usual.

suonIpuoD pue swie | 8y aes *[7202/60/0] Uo Ariqiauluo A8|IM ‘8UoE 8 zepueuieH BnBIN ‘N AQ 60ET dweyTTTT OT/I0p/wod A8 1M Areiqijuuo//Sdny wolj pepeojumod ‘0 ‘00£SSHST

Ao 1M ArIqBUIL

35UBD1 SUOWILLOD BAIRID 3 el dde auy Aq pausenob afe sapike YO ‘8sn Jo sajni o) ARlgiauljuQ A8|1M UO (SUORIpUoD-pue:



15455300, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/famp.13049 by U. Miguel Hernandez De Elche, Wiley Online Library on [04/09/2024]. See the Terms and Conditions

FAMILY PROCESS

12

sV L <EL SyenesP L<TL
S L <IL S EL<IL %CL<IL

P linelibrary.wiley.

and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

80°0=d Sesab L <OL S €L <OL 1000>d
YIe=S9Od  Ly0 S CL<OLsx IL<OL  T8LY=(@6Dd  (10°9) 0€°ST (€Le) Loz (980D Se1T  (98°C1) €797  (8%°EI) €0°9¢€ NVL+OHOd
SIsad
#xPL<EL
S L <TL S L< L
L CL<TL fssesbL<OL 1000>d
€0 Lar€L<OL 44CL<OL  ‘L¥'ST=@Y'9d (960 9Tl (€0'P) 99°¥1 (I€t) 85 ST (0O ¥8'LT  (80°S) €0°ST NvL
sV L <EL fyenessP L<TL
Saa L <IL S € L<IL 4CL<IL
s00=4d Searb L <OL S €L <OL 1000>d
LWT=(LTOL Y0 Ll L<OLssxIL<OL  0TLP=(cLDd (19T (@9¢) 16TI (€69 09¢T (6L 80ST  (LI'Y) PLLI NvVL1+OHOA
HQ®E®>~O>ET(~®>O
[euonowyg
90=d
¥0°0 - gee=wod (s ere (@) 9ol @peror  Go9eLor @y oIl nvL
oLo=d 100>d
TS0=(@CL I 800 SL<ELWHEL>TL  96+v=(STOd (6L 9S8 (b€ 1101 (€9 19°8 66€)986  (ST'S) ¥9°01 NVL+OHOH
SIUAWIIOD [BOTILID)
#PL<EL s L <TLisbL< 1L
HEL<TL%CL<IL ssshL<0L 100°0>d
70 HEL<OL %CL<0L BTsI=@Lod @poLric  r9vese  (Lovest (018 8s8c  (10°8) €26 nvi
#PL<EL fsasbL<IL
Lco=d L CL<IL ‘sssbL<OL 100'0>d
0ET=QTEI 670 ‘wsxCL<OL 4xxCL<OL%IL<OL ‘€6 1c=@LDd H1'9¢66l  (60vI€T  (LeDvTTe BL9osevr  (S1'8) 8€'ST NV.L+OHDd
0d
(v)
dnosgxowry, i TuoLidguog gy, @asnw @asn asymw @asmw @asnw
an €L L IL oL

'sdnoI3 Ny 1 pue QHDH Y} Ul SaW09Ino JuIzA[eue Sopow Ieaul] [B1oUdS Jo synsay ¢ A1dV.L



15455300, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/famp.13049 by U. Miguel Hernandez De Elche, Wiley Online Library on [04/09/2024]. See the Terms and Conditions (http: linelibrary.wiley. and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License
] (sonunuo))
UoIR[OSI [RID0S
100>d
L00 HL<IL%PL<0L  96€=@L¢d (097 s¢¢ (S0°€) 09t (T8'9) 65'¥ (LL'©) 80°S 61°¢) ¥0'S nvL
1e0=d 1000>d
0TI=6v'9d €10 sPL<EL abL<OLwssxCL<OL  LI'S=(9LDAd  (L81)$8°T (6£°¢) 0€'¥ @S9 vse (€TP) 19 (€8°1) I1S°S AVL+OHDd
IOIARYQQ
paren3aIsiq
#PL<EL “saxPL<TL
SearPL<IL S EL<TL
S CL<IL ‘4xsPL<OL 100°0>d
820 LarfL<OL 4CL<0L  HEI1T=UIOd (k6D 18 (L¥'€) 8T'L (16'¢) 69°L 6Ly vr6 (€09 LTOT nvi
sl L<TL *45 €L <TL
910=d S CL < LL SsaxP L <OL 1000>d
OLT=@Y A 600 esx€L<OL ‘4ssCL<OL%IL<O0L :LLTT=6LTDd (0L I¥'S €19 €68 (€re) 8L'S (r6'e) €LL (86'Y) 066 NVL+OHDd
ymo
sV L <EL fyesessP L<TL
SeaPL<IL s € L<IL 4CL<IL
SV L<OL T4+ €L <OL 1000>d
90 Sk CL<OLsx [L<OL  6€°9¥=(L90I (290 89t (s8¢ €rL Qv vLL (LTS 0T0l (€€ 80°€T nvL
s L <EL Saaa L <TL
S L<IL €L < TL'CL<IL
[go=d S L <OL S EL<OL 100°0>d
CIT=6r'ed  ¥S°0 Sl L<OLsx I L<O0L  L6'€9=(180d (681 8p°¢ (€8'0) S¥°¢S (69°¢) €09 CeporL (€09 11Tl NVL+OHDA
jordw uonLIINN,
wxxPL<EL
Lo L<TL b L<IL
L E L < TLHTL <L ‘sss7L <OL 100°0>d
wo Sk EL<OL SxsCL<OL  TH6E=(8S0)d (€50 €8Ll  (6L0D0TST  (9zeD9sLe  (TyD 1sce (811 €5°LE nvi
: dnossxowry, i TuoLppuog oy, @as)w as)w @as)w @asn (as)w
<
m an €L L IL oL
2 (ponunuo)) ¢ HTAVL




15455300, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/famp.13049 by U. Miguel Hernandez De Elche, Wiley Online Library on [04/09/2024]. See the Terms and Conditions (http:

FAMILY PROCESS

14

linelibrary.wiley.

and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Lo0=d P L < [ Lo b L <OL S €L <OL 1000>d
TTt=089d  6€0 L CL<OL ‘4] L<O0L  86€€=@I'9)d (81D T8¢ (850 €6 ILo 1y 060 ¥I'S #9°¢) €08 NVL+OHDH
$SaINS
#+PL<OL 1000>d
010 %EL<OL ssCL<OL:IL<0L L9%y=090d (61D OLT Ore)orc (879 69°¢C (86¢) LS'€ (€L°¢) +8°¢ nvi
vrro=d 1000>d
08 1=@Ted 910 #sPL<IL SxbL<OL  ‘60°01=(STOd  (99'1) 0L'1 ST L8 (8L 1) 95T 090 12T (59°¢) L9°¢ NVL+OHDHd
Kprxuy
1000>d
01°0 #+PL<IL%PL<O0L 0°09=(19¢)d (0’0 ¥T'€ (90't) €S°¥ Ly vty @ry) 6v's (0 8L'S nviL
100°0>d #+PL<O0L 100°0>d
BTE=0VOd  $T0  4xEL<OL ‘+CL<OL%IL<0L $991=(T0d  (S€TDEI'C (650 €€°¢ +9°0) s0°¢ (87'¢) 98'¢  (95°01) 61'8I NV.L+OHDd
uorssardoq
sl L<IL 100°0>d
910 “sabL <OL “44EL<OL %4+CL<0L 9v°01=(0L'€d (189 €06 (FLODL6TT  OrIDe6Tl  (€1TD 6091 (LETD €LLI Nv.L
#xCL<IL
w00=d s L <OL “sx4€L <OL 100°0<d
6Ie=(LS0d  €£0 S CL<OL s [ L<OL  ‘79°9C=(9F'0d  (T5°S) 898 (95°9) €0°6 (5¢'9) 268 (@) STl (950D 6181 NV.L+OHDHd
[z-Ssvda
(@
sV L<EL HanbL<TL
SoeaL<IL €L <IL 1000>d
€0 P L <OL fxEL<OL '60sT=Wd (86D LIY 6¥°€) T$9 6LEELL 9SH) 6L'8 (Iep) €16 nvw
wxxPL<EL
Seaab L <TL S L< 1L
mro=d SeaC L <L S L <OL 100°0>d
P61=(6564d +€0 Lerr€ L<OL ‘4 CL<OL  €TLT=Q8LDA (S0 89°€ 9D +0's (L9°¢) $6°S (€L¢) 859 81958 NVL+OHOH
dnoss xowry, i TuoLppuog oy, @as)mw as)w @as)w @asn asw
an €L L IL oL
(ponunuo)) ¢ ATAV.L



15455300, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/famp.13049 by U. Miguel Hernandez De Elche, Wiley Online Library on [04/09/2024]. See the Terms and Conditions (http:

15

RUIZ ET AL.

linelibrary.wiley.

and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(sonunuo))
[eniLI [RIA
#PL<EL “ahL<IL “sxsL<OL 100°0>=d
¥T'0 LearEL<OL SssCL<OL  8991=(10€)d  (6¥°€) 9SS (6v't) 8T'L (L8°9) 8¢'L (1) s6'8  (L69) 18°11 nvi
#PL<EL %Pl <TL “sssPL<IL
v 0=d HEL<IL %TL<IL SssshL<OL 1000>d
Te8e=(8L 0L 0£0 Les€ L<OL S CL<OL ‘TTTC=(s¢Dd  (S€T STV (€€9) 19°C (08°¢) 6L°S 66p) €6L  (O¥'L) €901 NVL1+OHOd
SUIY93s 2INSSBIY
sV L<EL
S L <TL S L< L
L€ L<TL SsssbL<OL 1000>d
%0 L€ L<OL ‘4T L<O0L TrLe=wd ey osL LoD L6l OrLcest  (8TL)ST9T  (86'9) 0€°8T nviL
s L <EL SsesenP L <TL ‘s L<IL
S EL <IL SsxCL<TL
100=d b L <OL S €L <OL 1000>d
€Le=(€99)d  0S0 LearCL<OL s IL<OL  ‘16€S=(6T0d  (€5°€) ST'9 Ty 1€ 009416 (Or9) 60T (S0L) 19°LT Nv1+OHOd
QOUBPIOAY
P L <EL
s L <TL S L<TL
SxCL<IL “sssbL<OL 1000>d 9T'11)
S€0 L€ L<OL 4CL<0L  “00'6T=(6v"Ed occc  WsyD8ree (1911 TToc (89°00) o€ty (S0'TT) 8T'6F nv.L
#xxPL<EL
sV L <TL ‘gsesbL<1L
ek EL<TL 5 CL<IL
wso=d SeeaP L <OL f4xes €L <OL 100°0>d
LLO=UTOL 70 Lk CL<OL %I L<OL 48 17=(890 (S0'9)08'81 (881D TLST  (SI'vDSI8c  (8TsD LTse  (L10D) 199t NVL+OHOA
adgsav
23k L<IL €L <TL ‘444 L <OL 100°0>d
12°0 L€ L <OL ‘4 CL<O0L Leyi=Wd @S 0Ty (€19 20°s (Top) 18°S (65°%) SO°L (8S'H) ST'8 nvi
dnossxowry, i TuoLppuog oy, @as)w as)w @as)w @asn (as)w
an €L L IL oL
(ponunuo)) ¢ HTAVL



15455300, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/famp.13049 by U. Miguel Hernandez De Elche, Wiley Online Library on [04/09/2024]. See the Terms and Conditions (http:

FAMILY PROCESS

16

linelibrary.wiley.

and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

9I0=d 100>4d
TWw1=6TL 600 P L>0L  8ES=(L6'Dd  (99°L)15°¢8  (00TDST08  (0T6) SL'08  (Lb'0D 696L (LTED) 86SL NV.L+OHDd
arnyord-10331g
1000>d (T
110 #PL> €L s L> 1L aabL> 0L 169°9=(p)d occc  ®TIDTeeL  (soDoLvL  (OF1D69°0L  (TS01) 68°1L nvi
100=4d w3V 1> 1L fssesb 1> 0L 100°0>d
LE=W9Od  STO  “#sELl>0L “ssxCL>0L %IL>0L  €€LI=9v'€)d  (61'L) SI'T8 aoDL81T g9 Livel  (€b6) Tl  (S9T1) 86°0L NVL1+OHOA
SISVO
og0=d
200 - TI=@19d (€D ovT (96'1) 861 670 8LT 99D oLT (€80 €0°C nvi
L8°0=d €00=d
$80=(LTE)d 900 #+PL<€L 0T€=(9804  (LODSIT (19D L8'1 620191 zooLt (€60 61T NV1+OHOA
942 pur[q & Juruany,
#xPL<CL
S L <TL SesPL<TL 4€L<TL 1000>d
STO0  wasbL<OL “+EL<OL%CL<0L ‘1LL1=(09€)d  (T€OOI'L #8e9ce (v eeor  (€5989TT (€49 60°€T nv.L
#xPL<€L
SoaeaP L <TL “gnsPL<IL
€80=4d L L<LL %CL<IL “ssesb L <OL 1000>4d
Te0=(LTOL €0 L€ L<OL 4 CL<OL  8€ST=(SLDd (997 +8°S (19°¢) 96°L €1 688 W8P TS0l (LF'9) 69Tl NVL+OHOd
A[rurey jo [013U0))
aasav
()
100>d
110 #PL<TL sbL<IL 4xbL<0L  $$9=(L904 (L1 181 650 L¥'T (S60)$8°C (L8P) 16'€ (6¥°9) 8¢t nvw
18°0=d «FL<EL 100°0>d
Te0=@rod 110 SPL<TL 4sbL<ILasbL<OL  4L9=(6904  (96°0) LE'T (L6 L0T (€€ eLe (oge)Lre (90'%) 05°¢ NVL+OHOH
dnoss xowry, i TuoLppuog oy, @as)mw as)w @as)w @asn asw
an €L L IL oL
(ponupuo)) ¢ ATAVL



15455300, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/famp.13049 by U. Miguel Hernandez De Elche, Wiley Online Library on [04/09/2024]. See the Terms and Conditions (http:

17

RUIZ ET AL.

linelibrary.wiley.

and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(sanunuo))
uoﬁmuuﬁoa
-uonensnij
00=4d (60°01)
S0°0 - S6T=Wd 168L  (LrvDcesL  (reDeell  QTsDesTL  (S6+D) 107L nvi
mo=d 100>d
26 1=0L9L 600 wbL>0L  TES=(L09d  (€LL)s818  (E10DSL08  (bP 1D 8¢6L (85T 9€8L  (LLSD) 18°€L NVL+OHDA
QouogIoIul
[euonowyg
100>d (8821
L00 P L>1L BT =(€80d 1€pL  (Lo9poroL  (s€LDTs69 (8481 ¥6°€9  (1€°81) 0€°89 nvi
100°0>d #PL> TL Sesesb L > OL S €L > 0L 100°0>d
T8L=@T L 0£0 Sk CL> 0L %I L> 0L 8TCC=(890d (96'9)856L (00T 9P 9L (€91D €5LL  (SO¥D 1S°€L (066D 119 NV1+OHOA
soueydasoe-y3isuy
600=d (Lren
£0°0 - I e=089d LLYL (@S TDTOIL @yl LeoL  (6€L1) 8LL9  (TE9T) €L°69 nviL
Lco=d 1000>d (oz’on
0ET=Wd 110 #+PL> €L SsbL> TL SssesbL> 0L 085 9=p)l 808  (espe6scL (06€DLILL  Ov D vl (969T) TSOL Nv1+OHOA
on3uol-1noA-3unig
=P L> €L
Seaab L > TL S > TL €L > 1L 1000>4d
PT0  easbL>0L fes€L>0L CL>0L  66'61=(€L')d (6L6)STLL (FSED 6169 (LO91) 9899  (65°61) 9€°09 (80°SD) ¥T'6S nvi
s L > TL Saenesh L> 1L
100>d Sea L > 0L fexes €L > 0L 100°0>d
GIy=0v94d L0 Sk CL> 0L s [ L>0L P 1E=(STOL  (SP'8) 60718 (€L01) 69LL (€S TDTISL  BIED LETL  (68°81) 6878 NVL+OHOT
ERCARIEIN
€0=d
200 - er=@rod  (ove) veel  (LL1D8ELL  (€0TDT98L  (S6'TD S09L  (19°TD 6T°LL nvi
dnossxowry, i TuoLppuog oy, @as)w as)w @as)w @asn (as)w
an €L L IL oL
(ponupuo)) € ATAVL



15455300, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/famp.13049 by U. Miguel Hernandez De Elche, Wiley Online Library on [04/09/2024]. See the Terms and Conditions (http: linelibrary.wiley. and itions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

FAMILY PROCESS

100°0> s '10°0> s "50°0> e
‘Tensn se juauneall ‘N1 eareuuonsan) Ajrwed ‘O opeos 1oeduy wordwAg siopiosiq suneqy ‘SISA9
(s1oq1Q Surdjoy s1o1e) paoudriadxyg ‘OHDH So[8oS ssANS A12I1xuy pue uolssardo ‘[g-SSVA A18oS S[[INS IoAISaIR)) ISV 918OS SwoldWAS SSaU[[] 0} UOIIBPOW WOy ‘ST Y SUONBIAIQQY

g0=d
£0°0 - 60CT=Wt (559 196L  (LI'E€D969L  (€9TD 168L (09T 0F'SL  (€9°T1) €6°SL nvw
810=d 100>d
9 1=(£99)4 800 FL>0L  CILv=Erod (100 L€ (806 LTI8  (S€8) Ly T8 (9€6) €578  (CTE) 68°9L NVL+OHOH
dnoi3 x swry, u [uoLpuOg auiL], asw asw asnw asw asw

z
vL €L L L 0L

(ponunuo)) ¢ ATAVL

18



RUIZ ET AL. 19

{A} Eresicrs Bredricismen [} fevidine ki

e L g
—r

il

[ I R e e
- [

FIGURE 2 Profile plots: Changes regarding the mean (a) emotional over-involvement, (b) total score DASS-21,
(c) depression subscale, (d) avoidance subscale, (e) total score CASK, (f) self-care subscale, and (g) insight
acceptance subscale.
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20 | FAMILY PROCESS

attempts. Participant feedback on the intervention is presented in Table 4. As shown in the
table, participants indicated a high level of satisfaction with the ECHO.

DISCUSSION

The main aim of the present study was to analyze the effectiveness of adding the ECHO in-
tervention program applied online and individually to the traditional intervention (TAU) for
caregivers of patients with ED by means of a RCT. In addition, the second objective was to
examine the acceptability and feasibility of this new format of the program ECHO.

The results generally confirmed our first hypothesis, indicating that carers allocated to
ECHO+TAU demonstrated significant improvements in expressed emotion, psychological
well-being, and lower illness accommodation, and burden in comparison to carers from the
control group (TAU). With regard to expressed emotion, as assessed with the FQ, it is inter-
esting to note that only in the ECHO +TAU group was there an improvement in the factor on
“critical comments,” albeit with a small effect size. With regard to the factor “emotional over-
involvement,” a significant effect was observed in the interaction, indicating that although
changes were observed in the TAU group after treatment, the changes were greater when the
ECHO component was added. Previous RCT studies have found no differences in expressed
emotion factors (Hodsoll et al., 2017), so one possible explanation could be that the application
format (individual and online) has improved the results.

TABLE 4 Carer feedback on the ECHO intervention.

M (SD) Range
1. Do you believe the sessions have been helpful in 9.41 (0.88) 7-10
improving your experience as a caregiver?
2. Do you believe the sessions have been helpful in...
2.1. Better understanding what an eating disorder is? 9.30 (0.82) 7-10
2.2. Better understanding how the eating disorder 8.80 (1.32) 6-10
developed and why it continues to persist?
2.3. Having more skills and tools to address your 9.48 (0.82) 7-10
daughter's eating problem?
2.4. Improving your communication with your 9.25 (1.10) 5-10
daughter?
2.5. Using motivational interviewing and active 9.30 (0.88) 7-10
listening strategies in your communication with your
daughter?
2.6. Having a more compassionate and less critical 9.36 (0.89) 7-10
communication with your daughter regarding the eating
disorder?
2.7. Having more strategies to handle challenging 9.18 (1.11) 6-10
situations with your daughter, such as mealtime?
3. About the intervention...
3.1. Has it provided you with tools and taught you skills 9.25(0.81) 8-10
to help your daughter with the eating disorder?
3.2. Has it been satisfactory for you? 9.60 (0.66) 8-10
3.3. Was it what you expected? 8.77 (1.38) 5-10
3.4. Would you recommend it to another family member  9.84 (0.37) 9-10

with a daughter with an eating problem?
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In terms of the impact of ED on caregivers, assessed with the EDSIS, both interventions
showed changes, with small to moderate effect sizes, similar to, but smaller than that found in
the Adamson et al. (2019) study. No interaction effect was found for any factor.

Regarding emotional well-being (DASS-21), although statistically significant differences
were found for all three factors in both groups, the effect sizes were slightly larger in the group
with the addition of ECHO. Effect sizes were larger than in the Adamson et al. (2019) study.
In addition, for the depression factor, an interaction effect was observed, indicating that the
ECHO program is more effective in reducing depressive symptomatology in caregivers than
using the TAU program alone.

Results on the effect of treatment on caregivers' accommodation to the disease (AESED)
showed differences on all factors with slightly larger effect sizes in the ECHO component com-
pared to the TAU group. With the TAU program, significant differences were found in four
factors, but not in “turning a blind eye.” It is interesting to note that the interaction effect is
observed in the factor “avoidance,” and only in the ECHO + TAU group was a medium effect
size reached. Effect sizes were larger than in the Adamson et al. (2019) study.

Finally, the greatest differences in the effectiveness of the ECHO program were found in the
acquisition of caregiver skills (CASK). In accordance with our second hypothesis, while in the
ECHO+TAU group differences were found in all factors, in the TAU group, differences were
only found in the factors “self-care” and “insight acceptance.” It is precisely these two factors in
which an interaction effect is observed, showing that the improvement was significantly greater
in the ECHO+TAU group. It is also interesting to note that for factors “Bigger picture,” “emo-
tional intelligence” and “frustration tolerance,” although with very small effect sizes, differences
appeared only at the one-year follow-up. It could indicate that those are aspects that take some
time to assimilate. Effect sizes in case of self-care and insight acceptance were close to 0.40 similar
to those found in previous study (Adamson et al., 2019; Hodsoll et al., 2017).

Our third hypothesis was that the efficacy of the combined intervention (ECHO+ TAU)
would remain stable at the 3-, 6-, and 12-month follow-ups. The results confirm this hypothesis
for factors that showed improvement. Moreover, it is interesting to note that in most of these
factors there is a tendency showing increasing differences from baseline, with significant im-
provement even between follow-ups (TO>TI1; T1>T2; T2>T3; T3>T4).

In the present study, 81.48% of caregivers completed the ECHO program, showing a higher
adherence rate than previous studies (Hodsoll et al., 2017). This may be due precisely to the
fact that in this format the flexibility and ease of attending the sessions was greater, as in this
case the sessions were individual and online. However, in the previous studies the formats
did not allow for this flexibility as they were group-based and/or through self-help materials
(books, DVDs, web-based materials, self-guides) and showed a low adherence of caregivers
to the program (Adamson et al., 2019; Hibbs, Magill et al., 2015; Hibbs, Rhind et al., 2015;
Hodsoll et al., 2017). Regarding the 12-month follow-up, 66.66% of the participants completed
the evaluation. In previous studies, only the 68% of caregivers completed the program in 75%
of the sessions, with a 41% data loss 12months after the end of the program (Hibbs, Magill
et al., 2015; Hibbs, Rhind et al., 2015). The study by Adamson et al. (2019) increases the per-
centage of caregivers who did not complete their follow-up assessment 3 months after the end
of ECHO to 48%.

In terms of homework, in the present study, although they indicated that they read the book
most of the time (>75%), they only completed 43.97% of the homework assignments. Although
they are low rates, those percentages were higher than in previous studies. Hodsoll et al. (2017)
highlight that lack of engagement with the intervention may be due to high rates of caregiver
distress in the initial phase of adaptation, which, coupled with a lack of time to read the ECHO
materials, may explain why only 36% of caregivers in their study reported having read half of
the book. In order to improve compliance with these tasks, it would be appropriate to review
the content and difficulty of them to ensure that the low compliance rate is not due to the tasks
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being difficult to understand or perform. In addition, and in order to encourage them to carry
out these tasks it might be appropriate to send a “reminder note” to parents to further encour-
age on the completion of them.

When caregivers were asked about their satisfaction with the program, in 10 of the 12 items
the scores were higher than 9 out of 10, and the remaining two were close to 9 (8.77 and 8.80).
They rated the program as very satisfactory for improving their experience as caregivers, for
developing skills and tools to improve communication with their daughters (more compassion-
ate and less critical), and for dealing with conflictive situations and difficult management of
the disorder. Previous research with ECHO (Adamson et al., 2019; Hibbs, Magill et al., 2015;
Hibbs, Rhind et al., 2015) has indicated, through qualitative assessments, that caregivers
would like more direct guidance in skills training and have reported that the intervention was
helpful. In this sense, our study provides a high level of satisfaction with the program and its
contents, along with a quantitative assessment of caregivers' satisfaction.

Among the limitations of this study, we can highlight the self-administration of the as-
sessment instruments, the reliability of a scale of the EDSIS was below the adequate, and the
lack of control over the TAU programs that were being applied in the different hospital units.
Another limitation of our study is that we only included female patients with an ED. This pre-
vents us from obtaining relevant data about men. Therefore, in future researches, men should
be included in order to know the feasibility and effectiveness of this program in them. In ad-
dition, future studies should examine whether the effectiveness of ECHO + TAU on caregivers
has implications for patients' improvement in terms of emotional well-being, the quality of the
relationship with their caregivers and on the symptoms of the disorder itself.

Among the strengths of this study, we highlight that it is a multicenter, randomized, con-
trolled clinical trial, with a longitudinal design comparing two parallel groups, with a relevant
size sample. It is the first study that provides evidence on the effectiveness and feasibility of the
ECHO program in family members of adolescent patients with an ED. Furthermore, this study
shows the effectiveness of a different way of applying this intervention program in the relatives
of these patients, since it has been used in individual and online sessions, allowing for indi-
vidualization and taking into account in some way the personal circumstances of each family.

The ECHO program for caregivers of patients with EDs was designed to be affordable,
scalable, and have a broad reach (Cardi et al., 2017). As it has been pointed out in the intro-
duction section, the original ECHO program has worked through formats such as workshops
and self-guides, offering caregivers access to program content through platforms (Treasure
et al., 2015). It is important to note the novelty in our trial, where program sessions were in-
dividually delivered online to each caregiver. This approach facilitates the immediate and
guided transfer of caregiving skills, as previous studies have indicated (Adamson et al., 2019;
Ruiz et al., 2023), promoting caregiver program adherence as the schedules of the program
sessions were adjusted according to the needs of each caregiver.

The results of this RCT show that after ECHO+ TAU and after TAU significant changes in
many factors are achieved. However, with the addition of the ECHO program, improvements
were achieved in all the factors evaluated and for the remaining factors where changes were also
obtained in the TAU group, the improvement was greater in the case of ECHO + TAU, showing
larger interaction effects and/or effect sizes in almost all subscales. Undoubtedly, it is of great
importance that family caregivers receive specialized attention adapted to their needs, given
that involving the family in the treatment of EDs is a key strategy for their recovery (Treasure
& Nazar, 2016). The application of a specific program for caregivers in addition to the TAU
achieves positive results in caregivers, which leads to better care for patients with an ED.

In conclusion, this study offers relevant clinical contributions for ED treatment. Results
have highlighted that by adding ECHO to TAU, caregivers' skills increase and their emotional
state improves. In addition, it has also been shown to be effective in reducing some of the
negative effects suffered by ED caregivers, such as symptom accommodation, the impact of
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the disease, expressed emotion, and they feel more competent and able to cope with the care
of their loved one. At the clinical level, this study offers an effective, feasible, successful, and
protocolized program for working with these relatives.
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ABSTRACT

Introduction: ECHOMANTRA supports both patients and carers as an adjunct to treatment in Eating Disorders (Eds).
Objective: This study evaluates the efficacy, acceptability, and feasibility of ECHOMANTRA as an add-on to treatment-as-usual
(TAU) for adolescent ED patients and their carers, using an individualised online format.

Method: A multicenter, randomized controlled trial compared two parallel groups (TAU + ECHOMANTRA vs. TAU alone)
with 108 patient-carer dyads.

Results: Patients in both groups showed improvements in BMI, ED symptoms, emotional state, quality of life, confidence in
change, obsessiveness, and perfectionism, with larger effects in the ECHOMANTRA + TAU group. Carers in both groups
improved in expressed emotion, accommodation, perceived ED impact, and emotional well-being, with greater effects in the
ECHOMANTRA + TAU group. Only carers in this group improved in caregiver skills. Completion rates were high (patients:
87.04%, carers: 81.84%), with strong satisfaction.

Conclusions: ECHOMANTRA is an effective, feasible online intervention that enhances outcomes for adolescent ED patients
and carers when added to standard care.

1 | Introduction symptoms as well as a high degree of comorbidity and mortality,

in fact, EDs have the highest lethality among psychiatric ill-

Eating disorders (EDs) are considered severe mental illness,
mainly affecting adolescents and young women, with significant
physical, psychological, social, and familial repercussions
(Lépez and Treasure 2011; Nagl et al. 2016; van Eeden
et al. 2021). These disorders are characterised by serious

nesses (Fichter and Quadflieg 2016; Nordbo et al. 2012; Van
Alsten and Duncan 2020; van Eeden et al. 2021). Affected in-
dividuals often present lower quality of life and reduced social
functioning compared to healthy individuals or those with other
psychiatric conditions (Jenkins et al. 2011; Neipp et al. 2024;

© 2025 Eating Disorders Association and John Wiley & Sons Ltd.

European Eating Disorders Review, 2025; 00:1-26
https://doi.org/10.1002/erv.70013


https://orcid.org/0000-0002-7830-4309
https://orcid.org/0000-0003-0966-7058
https://orcid.org/0009-0005-6871-1815
mailto:y.quiles@umh.es
https://doi.org/10.1002/erv.70013
http://crossmark.crossref.org/dialog/?doi=10.1002%2Ferv.70013&domain=pdf&date_stamp=2025-07-21

Highlights

o Patients in the ECHOMANTRA group experienced
greater improvements in ED symptoms, emotional state,
confidence in change, and socially prescribed perfec-
tionism compared to those receiving TAU alone. These
improvements remained stable in the short and medium
term.

Carers in the ECHOMANTRA group showed greater
improvements in expressed emotion and psychological
well-being, as well as reductions in illness accommo-
dation and burden, compared to those in the TAU
group. In terms of caregiving skills, the ECHO + TAU
group showed improvements, whereas the TAU group
only demonstrated changes in one factor, with a greater
effect size observed in the ECHO + TAU group.

o Adherence to the treatment and satisfaction, suggested
that ECHOMANTRA is both viable and feasible for
adolescents with eating disorders and their carers.

Winkler et al. 2014). Severe cases often require inpatient treat-
ment, yet relapse risk remains high within the first year
post-discharge, and treatment goals remain unmet for a
considerable proportion of patients (Berends et al. 2018;
Herpertz-Dahlmann et al. 2014; Wales et al. 2016).

Given ED's impact in quality of life as well as the high relapse
and mortality rates, effective interventions aimed at enhancing
care for these patients are crucial. To this end, Professor Janet
Treasure's team developed the ECHOMANTRA, in their TRI-
ANGLE study in the United Kingdom (UK), a skill-sharing
intervention for adults with Anorexia Nervosa (AN) and their
carers, which aims to facilitate the transition from inpatient
hospital treatment to daily life (Cardi et al. 2017). ECHO-
MANTRA consists of a digital, telephone-guided intervention
for carers (ECHO; Experienced Carers Helping Others; Trea-
sure, Sepulveda, et al., 2007; Treasure, Smith, and Crane 2007;
Treasure et al. 2015) and a digital, guided, aftercare adaptation
of the Maudsley Anorexia Nervosa Treatment for Adults
(MANTRA, Schmidt et al. 2014) for patients. Both programs, the
ECHO and the MANTRA are based on the Cognitive Interper-
sonal Maintenance Model of AN (Schmidt and Treasure 2006;
Schmidt et al. 2014; Treasure and Schmidt 2013), and have
shown their efficacy in the treatment of these patients and their
families (Fernandez and Quiles 2024; Hibbs, Magill, et al. 2015;
Hodsoll et al. 2017; Keshen et al. 2020; Schmidt et al. 2012, 2016;
Startup et al. 2021).

In the TRIANGLE trial, ECHOMANTRA included an online
workbook and a video library with patient's recovery narratives
and role-plays of carer skills (Clark Bryan et al. 2024; Cardi
et al. 2017). Patients and carers accessed to the study's website
with all this material. The workbook and videos covered infor-
mation on the factors that contribute to and maintain the
illness, while also offered tips for behaviour change. The same
topics were explored within eight online group discussion fo-
rums, which included patient-only, carer-only, and joint
patient-carer sessions. We have adapted this format into our
research: both MANTRA and ECHO were delivered in eight
sessions, following the same contents as in the original study.

However, based on the UK trial findings and some recom-
mendations (Ambwani et al. 2024; Adamson et al. 2019; Cardi
et al. 2024; Clark Bryan et al. 2024), we decided to change the
delivery format. In our study, ECHOMANTRA was delivered
through individualised online sessions instead of group discus-
sions, as some patients from the original study found group
formats triggering or perceived a sense of competitiveness
within the patient group. Also, due to low engagement with
intervention materials, a more personalised approach was sug-
gested (Cardi et al. 2024; Clark Bryan et al. 2024). Thus, our
ECHOMANTRA adaptation consists of eight online psycho-
education and individually tailored sessions, incorporating
workbooks and videos to enhance adherence.

Another difference in this research is that, in the original study,
the participants were only adult AN inpatients or those in day
care treatment, along with their carers, as the main objective
was to evaluate whether this programme improved the transi-
tion of these patients from the hospital resource to their com-
munity. In our study, adolescent ED inpatients, day care
treatment and outpatients were also included, since the
MANTRA programme was originally designed for outpatients,
and it has also been shown to be effective in adolescents and
includes content that is common and important to address
across the spectrum of EDs (Fernandez and Quiles 2024; Wittek
et al. 2023).

ECHOMANTRA was designed, not to replace the usual treat-
ment provided in specialised eating disorder units, but to be
used as an add on. So, the aim of this study is to assess the ef-
ficacy of this novel intervention for adolescent ED patients and
their carers adapted to be used as an add-on to treatment-as-
usual (TAU) compared to TAU alone.

1.1 | Hypotheses

e Patients from the experimental group (TAU + ECHOMAN-
TRA) will show significantly greater improvements in health
outcomes.

e The efficacy of the combined intervention (TAU + ECHO-
MANTRA) will be stable in the short (6 months) and middle
term (12 months).

e Carers from the experimental group will present a better
emotional state and lower symptom accommodation,
expressed emotion and symptom impact in comparison to
family members from the control group.

e Carers from the experimental group will have more ED
carer skills in comparison to family members from the
control group.

2 | Method
2.1 | Trial Design
This study is registered in the ISRCTN registry under Trial

Identifier: ISRCTN43554732. Details of the study protocol are
published in Quiles et al. (2021). However, several deviations
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from the original protocol were implemented during the course
of the study due to methodological and practical considerations.
These modifications are described in detail in Supporting
Information S1: Supplementary 1.

2.2 | Participants

To be eligible for this study, patients had to (1) be aged between
12 and 19, (2) have a diagnosis of an ED according to DSM-V
criteria, (3) have no severe psychiatric or medical comorbid-
ities that would interfere with participation, (4) be receiving
treatment for an eating disorder in a specialist inpatient, day-
patient, or outpatient ED unit. Additionally, they needed to
(5) have a family member willing to participate in the study, (6)
be able to use an electronic device (e.g., mobile phone, com-
puter, laptop, or tablet) and access the Internet to attend the
online sessions, (7) be either a native Spanish speaker or have
native-level Spanish comprehension, and (8) have no previous
participation in groups, programs, or therapies that utilise
MANTRA. Patients were also required to nominate a primary
carer to participate in the trial. The nominated carer had to (1)
live with the patient, (2) regularly take care of them outside the
hospital or day-centre, (3) not have any serious medical or
psychiatric conditions (as self-reported), (4) have access to an
electronic device and the Internet to join the online sessions,
and (5) be a native Spanish speaker or have native-level Spanish
understanding, (6) no previous participation in groups, pro-
grams, or therapies that use ECHO.

2.3 | Instruments

Further details on instruments used are available in Supporting
Information S1: Supplementary 2.

2.3.1 | Patients

Ad-hoc sociodemographic data questionnaire collected age,
gender, and education details.

Ad-hoc clinical data questionnaire covering DSM-V diagnosis,
illness duration, BMI, level of care. It was completed by the
healthcare providers at the unit.

Eating disorder psychopathology: Eating Disorder Examination
Questionnaire (EDE-Q) (Fairburn and Beglin 1994; Peldez-Fer-
nandez et al. 2012).

Emotional wellbeing: Depression and Anxiety Stress Scales
(DASS-21) (Bados et al. 2005; Lovibond and Lovibond 1995).

Psychosocial impairment: Clinical Impairment Assessment (CIA
3.0) (Bohn and Fairburn 2008; Martin et al. 2015).

Health-related quality of life: Health Survey (SF-12) (Ware
et al. 1996; Vilagut et al. 2008) and Eating Disorders Quality of
Life (EDQoL) (Engel et al. 2006; Quiles et al. 2023).

Motivation to change: Motivation to Change Rule (Miller and
Rollnick 2002).

Perfectionism: Child and Adolescent Perfectionism Scale (CAPS)
(Flett et al. 1997; Castro et al. 2004).

Obsessive-compulsive symptoms: Obsessive-Compulsive Inven-
tory Revised (OCIR) (Foa et al. 2002; Fullana et al. 2005).

Acceptability and Feasibility of ECHOMANTRA. Patients in the
ECHOMANTRA group completed a Participant Feedback Form
at the end of the intervention. This form included 16 Likert-
scale questions (rated from 1 to 10) to assess usefulness and
overall satisfaction with the study. Additionally, the therapist
recorded attendance, completion of tasks between sessions, and
engagement with reading materials for each session.

2.3.2 | Carers

Ad-hoc sociodemographic data questionnaire collected age, gender,
marital status, relation with the patient, education, and employ-
ment status.

Emotional wellbeing: Depression and Anxiety Stress Scales
(DASS-21) (Bados et al. 2005; Lovibond and Lovibond 1995).

Expressed emotion: Family Questionnaire (FQ) (Wiedemann
et al. 2002; Sepulveda et al. 2014).

Impact of the ED symptoms: The Eating Disorders Symptom
Impact Scale (EDSIS-S) (Sepulveda, Lopez, et al. 2008; Sepul-
veda, Whitney, et al. 2008; Carral-Fernandez et al. 2013).

Family accommodation to illness symptoms: The Accommoda-
tion to Illness Symptoms Scale (AESED) (Sepulveda et al. 2009;
Quiles et al. 2016).

Skills of caregivers in supporting patients with EDs: The Care-
giver Skills Scale (CASK) (Hibbs, Magill, et al. 2015; Hibbs,
Rhind, et al. 2015; Vintro-Alcaraz et al. 2018).

Acceptability and Feasibility of ECHOMANTRA. Carers in the
ECHOMANTRA group completed a custom Participant Feed-
back Form at the end of the intervention. This form included 12
Likert-scale questions (rated from 1 to 10) to assess their expe-
riences and overall satisfaction with the study. The therapist
also recorded attendance, completion of tasks between sessions,
and engagement with reading materials for each session.

Ad-hoc sociodemographic data questionnaire which included
details such as age, gender, marital status, relation with the
patient, education, and employment status.

24 | Procedure

2.4.1 | Design

This study is a multi-centre, randomized, controlled, double-
masked design comparing two parallel groups, following
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CONSORT guidelines. Ethical approval was granted by the
Ethics Committees of the respective hospitals to which the
eating disorder units belonged (see Supporting Information S1:
Supplementary 3) and the Ethics Committee of the University
Miguel Hernandez.

Recruitment ran from September 2021 to September 2023 across
seven different specialist inpatient/day-patient/outpatient
eating disorder units spread throughout Spain.

Prior to conducting this study, patients had been diagnosed by
the clinical staff in their respective units. Research assistants,
typically psychologists or psychiatrists from the participating
centres, assessed eligiblity, provided study details and collected
informed consent.

Participants were randomly assigned (1:1) to either Treatment
as Usual (TAU) alone or TAU + ECHOMANTRA, using a
minimisation algorithm stratified by centre and care level. An
independent administrator handled randomisation. Patients and
carers were unblinded post-randomisation, while inpatient and
day-unit clinicians remained blinded. The statistician was
partially blinded until final analyses.

The study followed a longitudinal RCT design. Participants
completed self-report questionnaires at baseline (70), just before
the intervention began; after the intervention ended (approxi-
mately 2 months later, T1). Further follow-ups were conducted
at 3 months (72), 6 months (73), and 12 months (T4) post-
intervention.

Each group included 54 patient-carer dyads. Completion rates
for patients were: ECHOMANTRA 87.04% (T1) to 55.56% (T4);
TAU 92.59% (T1) to 64.81% (T4). Carers: ECHO 81.48% (T1) to
57.41% (T4); TAU 94.44% (T1) to 68.52% (T4). See CONSORT
diagram (Figure 1).

2.5 | Interventions
2.5.1 | Treatment as Usual

It was not feasible to use a standardized comparison treatment,
as doing so would have required special adjustments across
different settings. Thus, each participating centre adhered to its
own procedures for TAU. It is expected that eating disorder
units within Spain's public health care system follow the Clin-
ical Practice Guidelines established by the National Health
System (Ministerio de Sanidad y Consumo 2009).

Dyads in the control conditions (TAU alone) did not have access
to the ECHOMANTRA components. However, upon comple-
tion of the study, they were offered the self-help materials from
the intervention.

2.5.2 | Treatment as Usual Plus ECHOMANTRA

An adaptation of the ECHOMANTRA programme was imple-
mented. The MANTRA and ECHO sessions were delivered by

two different assistant psychologists, each consistently assigned
to one of the interventions throughout the entire study. Both
had a background in clinical psychology at the Master's level
and were specifically trained in their respective protocols
through structured workshops and guided reading of the orig-
inal manuals. Bi-weekly clinical supervision was provided by
the principal investigator (YQM), a licenced clinical psycholo-
gist with extensive experience in the treatment of EDs and in the
implementation of the ECHOMANTRA programme.

2,521 | Patients (MANTRA). MANTRA involved eight,
weekly, individual online sessions lasting 60 min each. The
intervention was supported by a workbook focused on pro-
moting specific behavioural and attitudinal changes. The
workbook was structured into eight chapters, each aligned with
one of the programme's sessions. During the sessions, patients
were encouraged to reflect on the workbook's content, including
informational texts, videos, and proposed exercises. In addition,
they completed a series of activities drawn from ‘The Maudsley
Model’ manual (Schmidt et al. 2019) to further explore and
consolidate the material presented in each chapter.

See Schmidt et al. (2014) for a comprehensive understanding of
the intervention entailed.

2.5.2.2 | Carers (ECHO). ECHO involved eight, weekly,
individual online sessions lasting 60 min each.

If multiple caregivers wished to participate, they were welcome
to join. When both caregivers attended the sessions together,
only one completed the evaluation questionnaires, and their
responses were used in the analyses.

The intervention was supported by a workbook, which included
activities from the book ‘Skills based caring for a loved one with
an eating disorder: The New Maudsley Method’ (Treasure
et al. 2011; Spanish version: ‘Los trastornos de la alimentacién:
guia prictica para cuidar de un ser querido’; Treasure
et al. 2011). The workbook was structured into eight chapters,
each aligned with one of the programme's sessions. The inter-
vention focused on providing practical skills and techniques to
enhance caregivers' self-reflective abilities and to deepen their
understanding, following the principles of the New Maudsley
Approach. Each session incorporated discussions based on the
workbook content and video clips from the DVD How to Care
for Someone with an Eating Disorder (Treasure et al. 2008).

Table 1 provides an overview of the content included in the
ECHOMANTRA intervention.

2.6 | Statistical Analysis

Independent research assessors, blinded to the treatment allo-
cations, conducted five evaluations: prior to randomisation
(baseline: T0), at 2 months (T1; end of treatment for the
ECHOMANTRA group), at 6 months (72), at 9 months (T3),
and at 12 months (T4).

Jamovi (version 2.3.28) was used for data analysis. Baseline
characteristics were compared between groups using ¢-tests and
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FIGURE 1 | CONSORT diagram describing the flow of participation in the study.

chi-square tests. All analyses followed an intent-to-treat
approach. Missing data was imputed using multiple imputa-
tion based on fully conditional Markov chain Monte Carlo
(Schafer 1997), confirmed as Missing Completely at Random
(MCAR), indicated by the non-significant result from the

Roderick Little test. Consequently, final analyses were based on
the pooled results from five separate imputations.

General linear models, using the GAMLj module, assessed
outcome changes across all time points for both groups
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TABLE 1 | Contents and goals of ECHOMANTRA intervention.

Session Goals Content

Contents and goals of the Maudsley anorexia nervosa treatment for adults (MANTRA) adaptation

1 To provide psychoeducation about eating disorders and
increase participants’ motivation to initiate change

Psychoeducation: Better understanding eating disorders.
Strategies to motivate change

2 To promote understanding of the origins and maintaining
factors of the eating disorder, facilitating insight and
engagement in treatment

Psychoeducation: Understanding the origin and
maintaining factors of eating disorders

3 To introduce self-acceptance and self-compassion as
foundational attitudes for recovery

Acceptance and self-compassion training

4and 5  To identify unhelpful thinking styles and strengthen = Exploration of thinking styles and development of skills to
interpersonal and social skills for improved relational improve social functioning
functioning
6 To develop emotional awareness and equip participants Emotion management training
with strategies for effective emotion regulation
7 and 8 To support treatment planning and adherence to Planning the transition from the hospital setting to daily

treatment routines already in place in their units, reinforce
autonomy through goal setting, and promote the use of
social support and long-term recovery strategies

life, goal setting training, use of social support, and
addressing the intention to implement these principles

Contents of the Experienced Carers Helping Others (ECHO) adaptation

1 To introduce the programme, enhance understanding of
the multifactorial nature of eating disorders, and validate
carers' experiences

Programme presentation and psychoeducation.
Understanding the multifactorial origin of the ED:
Predisposing, precipitating, and maintaining factors

2 To present the model of carer coping and encourage
reflection on different caregiving roles and responses

Description of the model of carer coping

3 To raise awareness of symptom accommodation
behaviours and foster resilience as a transformative
strength in caregiving

Symptom accommodation

4 To explore interpersonal maintenance factors using the Resilience as the transformative ability
cognitive interpersonal Model's animal metaphors,

increasing awareness of relational dynamics and

promoting adaptive caregiving

5 To teach effective communication strategies based on
motivational interviewing, with emphasis on empathetic

listening and compassionate dialogue

6 To practice and consolidate communication skills in real-

life caregiving situations

7 To practice and consolidate communication skills in real-

life caregiving situations

8 To review the content and skills acquired throughout the
programme, and to prepare caregivers for long-term

support and relapse prevention

Description of the cognitive interpersonal maintenance
model of eating disorders. Understanding patterns of
relationship with the person with the problem through the
animal metaphors. How to create distance and provide
warmth and guidance

Effective communication strategies based on the
motivational interviewing approach. Listening strategies:
Basic skills of motivational interviewing such as asking
open-ended questions, providing support, reflecting, and

summarising. Communicating with compassion

Communication skills training and practice

Problem-solving and goal-setting skills training and
practice

(time x ECHOMANTRA vs. TAU). Significant time x group
interaction effects indicated differences in change between
groups. Pairwise comparisons and effect sizes (omega squared,
w?) were calculated. Effect sizes were interpreted as small
(w? = 0.01), medium (w” = 0.06), or large (w* = 0.14), based on
benchmarks proposed by Cohen (2013).

A separate model analysed outcome changes within the
MANTRA + TAU group based on diagnosis and care level, with
time as the within-subject factor and diagnosis/care level as
between-subject factors. Significant interactions would suggest
different changes across diagnostic groups or care levels. Sta-
tistical significance was set at 0.05, with Bonferroni-adjusted
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pairwise comparisons and effect sizes calculated where
appropriate.

3 | Results
3.1 | Sample Characteristics

After screening and baseline assessment, 54 dyads were
included to each group.

Baseline sociodemographic data and clinical characteristics of
the participants are presented in Table 2. As expected, no dif-
ferences were found between the groups in sociodemographic
and clinical characteristics measured at baseline.

3.2 | Comparisons Between ECHOMANTRA
and TAU

The results of the general linear mixed model analysis including
effect sizes are shown in Table 3 for the BMI, and in Table 4 for
the rest of the outcome variables.

For patients, a significant main effect of time was found in all
outcome variables indicating improvements in both groups,
except for the Importance of change and the Financial subscale
of the EDQoL in the MANTRA + TAU group, and the Neu-
tralising subscale of the OCIR in the TAU group (p > 0.05).
Large effect sizes were found for the EDEQ, DASS-21, EDQoL,
SF-12, CIA 3.0 and OCIR in both groups, and CAPS only in
the MANTRA + TAU group. Effect sizes were generally higher
in the MANTRA + TAU group, except for the Anxiety subscale
of the DASS-21, the Physical Health subscale of the SF-12, and
the Ordering subscale of the OCIR. Statistically significant
time x group interaction effects, were observed for the EDEQ,
the DASS-21, the Confidence in the ability to change), the CAPS
score and its Socially prescribed perfectionism subscale and the
Neutralising subscale of the OCIR, indicating a greater
improvement in these outcomes in the MANTRA + TAU

group.

For carers, significant main effect of time was found for all
outcome variables, except for the Critical comments subscale of
the FQ, the Anxiety and Depression subscales of the DASS-21,
the Turning a blind eye subscale of the AESED, and the CASK in
the TAU condition (p > 0.05). Effect sizes were higher in the
ECHO + TAU group. Significant time X group interaction
showed greater improvements MANTRA + TAU group for the
FQ and its Emotional over-involvement subscale, the Guilt sub-
scale of the EDSIS, the Depression subscale of the DASS-21, the
Avoidance, and Family control subscales of the AESED, and the
CASK and all of its subscales.

In Figures 2 and 3 we present respectively the profile plots
(interaction plots) of the patients and carers for these
relationships.

3.3 | MANTRA + TAU: Intra-Group Comparation
Analyses

3.3.1 | Comparisons by Diagnosis

No significant differences were observed in the baseline scores
of the study variables among the different diagnostic groups
(p > 0.05). Except for the Weight Concern subscale of the EDEQ
(F(2, 6.16) = 5.56; p = 0.04; @ = 0.56). There was a significant
difference between AN and TCANE, with TCANE showing the
highest scores. There were no differences between AN and BN,
nor between BN and TCANE.

A statistically significant main effect of time was observed
across most outcome variables, indicating improvements in all
three diagnostic groups, except for the Importance of Change
and the Financial subscale of the EDQoL, where none of the
categories showed significant improvement (p > 0.05). Patients
with BN showed less significant improvement over time
compared to the other groups. However, no significant
interaction effects between time x group were observed for any
outcome variables, with the exception of the Neutralising
subscale of the OCIR (F(8) = 2.35, p = 0.02), where only
patients with AN showed a significant improvement over time
(F(4) = 5.66, p < 0.001).

The results of the general linear mixed model analysis including
effect sizes across diagnostic categories are available in Sup-
porting Information S1: Supplementary 4.

3.3.2 | Comparisons by Level of Care

No significant differences were observed in the baseline scores
of the study variables among the different levels of care
(p > 0.05), except for the Confidence in the ability to change (F(2,
21.23) = 3.67; p = 0.04; w* = 0.19). Analyses showed that there
could be a significant difference between Hospitalisation and the
other two groups, but it is not strong enough to be considered
significant.

A statistically significant main effect of time was observed across
most outcome variables, indicating improvements in all three
levels of care patients, except for the Importance of change, the
Financial subscale of the EDQoL, and the Socially prescribed
perfectionism, where none of the groups showed improvement
over time. Specifically, patients in Hospitalisation did not show
improvements in the Confidence in the ability to change, the
Checking and Neutralising subscales of the OCIR; patients in
Outpatient care did not show improvements in the Washing and
Ordering subscales of the OCIR (p > 0.05). However, no signifi-
cant interaction effects between time x group were observed for
any outcome variables, with the exception of the Restraint sub-
scale of the EDEQ (F(8) = 1.93, p = 0.06), in which Day care pa-
tients showed better improvements when comparing effect sizes.

Details of the general linear mixed model analysis including
effect sizes across level of care are available in Supporting
Information S1: Supplementary 5.
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TABLE 2 | Demographic, psychosocial, and clinical variables at baseline.

Patients

MANTRA + TAU (N = 54)

TAU (N = 54)

Total (N = 108)

Age

Educational level
First level
Second level
Third level
Vocational training
University studies
Other

Diagnosis
AN-R
AN-P
BN
OSFED

Age of onset

Duration of illness
(months)

BMI

Level of care

M = 15.02 (SD = 1.69)

n=1(185%)
n = 36 (66.67%)
n = 10 (18.52%)

n=4(741%)
n =2 (3.70%)
n=1(185)

n = 37 (68.52%)

n=>5(9.26%)
n =3 (5.56%)
n=9(16.67)

M = 13.46 (SD = 1.60)
M = 23.45 (SD = 24.27)

M = 17.34 (SD = 3.94)

M =1485(SD =1.43) M = 14.94 (SD = 1.56) t=—0.55;p=0.58

n=1(185%)
n =39 (72.22%)
n =12 (22.22%)

n =2 (3.70%)
n=0(0%)
n=0(0%)

n = 39 (72.22%)
n=6(11.11%)
n =2 (3.70%)
n =7 (12.96)

n=2Q2%) X =397,p=0.55
n =175 (69%)
n =22 (20%)

n==6(6%)

n=2(02%)

n=101%)

n = 76 (70%) X =0.59; p = 0.90
n =11 (10%)

n=>5(5%)
n =16 (15%)

M = 13.35(SD = 1.75) M = 13.40 (SD = 1.67) = 0.36; p = 0.72
M = 17.28 (DT = 10.30) M = 20.37 (DT = 18.81) ¢= —1.70; p = 0.09

M = 16.83 (SD = 2.81) M = 17.09 (SD = 3.41) = —0.77; p = 0.45

Hospitalisation n =38 (14.81%) n =12 (22.22%) n = 20 (18.51%) X =133,p=051
Day care n = 29 (53.70%) n =29 (53.70%) n = 58 (53.70%)
Outpatient n =17 (31.48%) n = 13 (24.08%) n = 30 (27.77%)
Carers ECHO + TAU (N = 54) TAU (N = 54) Total (N = 108)
Age M =49.19 (SD = 5.89) M =47.59 (SD = 4.37) M = 48.39 (SD = 5.23) t= —1.60; p = 0.11
Gender X = 0.00; p = 1.00
Female n = 46 (85.2%) n = 46 (85.2%) n =92 (85%)
Male n =8 (14.8%) n = 46 (14.8%) n =16 (15%)
Marital status
Married/living together n =42 (77.77%) n =40 (74.1%) n = 82 (76%) X =1.45; p =0.69
Separated/divorced n=29(16.66%) n =11 (20.1%) n =20 (19%)
Single n=3(5.55%) n=2(3.7%) n=>5(5%)
Widowed n =0 (0%) n =0 (0%) n =0 (0%)
Other n =0 (0%) n=1(01.9%) n=1(01%)
Educational level X =9.02p=011
First level n =8 (14.81%) n =3 (5.56%) n =11 (10%)
Second level n =4 (7.41%) n =4 (7.41%) n =28 (7%)
Third level n=3(5.56%) n=1(1.85%) n=4(4%)
Vocational training n=6(11.11%) n =17 (31.48%) n =23 (21%)
University studies n = 31 (57.41%) n = 28 (51.85%) n =59 (55%)
Other n=2(3.70%) n=1(1.85%) n=303%)
Employment status )(2 =411, p=0.25
Employed n = 36 (66.66%) n = 43 (79.63%) n =179 (73%)
Unemployed n =11 (20.37%) n=17(12.96%) n =18 (17%)
Job training n =0 (0%) n=1(1.85%) n=1(01%)
Other n =7 (12.96%) n = 3(5.55%) n =10 (9%)

(Continues)
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TABLE 2 | (Continued)

Carers ECHO + TAU (N = 54)

Relationship with the sufferer

Mother n = 44 (81.48%)
Father n=17(12.96%)
Other n=3(555%)

TAU (N = 54) Total (N = 108)
XY =311;p=021
n = 46 (85.19%) n =90 (83%)
n =8 (14.81%) n =15 (14%)
n =0 (0%) n=303%)

Abbreviations: AN-P, anorexia nervosa purging; AN-R, anorexia nervosa restrictive; BMI, body mass index; BN, bulimia nervosa; OSFED, other specified feeding or

eating disorder.

TABLE 3 | Results of general linear models analysing BMI in the MANTRA and TAU groups.

Baseline (T0) 5M (T2) 12M (T4)
M (SD) M (SD) M (SD) Time Bonferroni w?> Time X group
MANTRA + TAU  17.34 (3.94)  20.64 (3.75) 21.29 (4.55) F(2) = 42.34; TO < T2** TO < T4**; 0.55 F(2) = 0.21;
p < 0.001 T2 < T4** p=2381
TAU 16.83 (2.81) 19.98 (2.88) 20.99 (3.23) F(4) = 63.15; T0 < T2**; TO < T4***; 0.63
p < 0.001 T2 < T4***

3.4 | Acceptability and Feasibility of the
Intervention

Most patients (87.04%, n = 47) completed the MANTRA inter-
vention, accomplishing 72.87% of the tasks between sessions
and reading the contents of the workbook on 69.95% of occa-
sions. Seven patients did not complete the intervention: two
patients were transferred to another unit for a more intensive
treatment, and five decided not to participate.

Patients reported a high level of satisfaction with the MANTRA,
feedback on the intervention is presented in Table 5.

Acceptability and feasibility of the ECHO is available in Ruiz
et al. (2024).

4 | Discussion

This study is the first to evaluate the efficacy of integrating the
online, individually delivered ECHOMANTRA intervention into
standard treatment (TAU) for adolescent ED patients and their
carers through an RCT. We also assessed the programme's
acceptability and feasibility.

The results showed that patients in the ECHOMANTRA group
experienced greater improvements in ED symptoms, emotional
state, confidence in change, and socially prescribed perfectionism
compared to those receiving TAU alone. Both groups showed
significant improvements in BMI, psychosocial impairment,
quality of life, and obsessiveness. MANTRA + TAU demonstrated
larger effect sizes, but no interaction effects were observed. These
improvements remained stable in the short and medium term.

These findings do not fully support our first hypothesis, which
predicted significantly greater improvements across all health
outcomes in the experimental group. However, they do confirm
our second hypothesis, as the effectiveness of the combined

intervention (ECHOMANTRA + TAU) remained stable in the
short and long term.

Our findings differ from previous studies evaluating the
ECHOMANTRA intervention in adult patients with AN. Spe-
cifically, in the original study, Cardi et al. (2024) found no sig-
nificant differences between ECHOMANTRA + TAU and TAU
alone in the primary outcome (DASS-21 at 12 months) and re-
ported small, non-significant effects in secondary outcomes
(BMI, ED psychopathology, Work and social adjustment,
Importance and ability to change, and Quality of life). Similarly,
Adamson et al. (2019) observed a large reduction in ED symp-
toms and depression, but no significant differences when
comparing the ECHOMANTRA intervention to a cohort control
group. One possible explanation for these discrepancies is the
format of intervention delivery. In both previous studies,
ECHOMANTRA was provided as a self-help programme, and
patient or patient-carer joint group sessions (Cardi et al. 2024) or
as a structured intervention that included self-help sessions and
guided practice meals (Adamson et al. 2019). This may have
contributed to the low adherence rates reported (20% in Cardi
et al. (2024); 16% at discharge in Adamson et al. (2019)). In
contrast, our study implemented ECHOMANTRA in a more
personalised format, with individual online sessions, which
likely enhanced patient engagement and adherence to the
intervention. Additionally, while our study included adolescents
with various eating disorders, previous studies focused on adults
with AN, a population typically associated with greater illness
severity and chronicity. This could explain the limited effects
seen in those studies compared to our significant improvements.

This study also aimed to evaluate the efficacy of
MANTRA + TAU across different diagnostic groups and levels
of care. Regarding comparisons by diagnosis, a significant main
effect of time was observed across most outcome measures,
supporting the overall efficacy of MANTRA + TAU. However,
patients with BN showed less pronounced improvements
compared to AN and TCANE, which may be attributed to the
small sample size of the BN group and, maybe, specific clinical
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TABLE 4 | Results of general linear models analysing outcomes in the ECHOMANTRA and TAU groups.

T0 T1 T2 T3 T4

Patients M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w? Time X group

EDEQ

MANTRA + TAU 3.98 2.66 2.10 2.00 1.81 F(4) = 61.25; TO > T1%*¥, 0.52 F(4) = 3.86;
(1.26) (1.32) (1.26) (1.35) (1.23)  p <0.001 TO > T2%**; p=0.04
TO > T3%*¥;
TO > T4**%,
T1 > T2**,
T1 > T3%*,
T1 > T4***

TAU 3.96 3.36 2.87 2.45 1.95  F(4) = 33.54; TO > T1*%; 0.37
(1.40) (1.36) (1.64) (1.53) (1.42)  p < 0.001 TO > T2,
TO > T3*,
TO > T4+,
T1 > T2%%;
T1 > T3*,
T1 > T4,
T2 > T4%,
T3 > T4**

Restraint

MANTRA + TAU 343 1.75 1.42 1.37 1.20 F(4) = 49.31; TO > T1%*%, 047 F(4) =2.92;
(1.62) (1.40) (1.16) (1.18) (1.02)  p < 0.001 TO > T2%**; p = 0.02
TO > T3%*¥,
TO > T4***;
T1 > T4*

TAU 3.55 2.74 2.24 2.00 1.55 F(4) = 23.23; T0 > T1%; 0.29
(1.81) (1.65) (1.68) (1.50) (1.43)  p < 0.001 TO > T2%*%;
TO > T3%*%*,
TO > T4**¥,
T1 > T2**,
T1 > T3**,
T1 > T4**¥,
T2 > T4*; T3 > T4*

Eating concern

MANTRA + TAU 3.38 2.18 1.53 1.52 1.46 F(4) = 53.60; TO > T1%**, 049 F(4) = 4.60;
(1.23)  (1.26) (1.17) (1.29) (1190  p < 0.001 TO > T2%**; p < 0.001
TO > T3%*¥,
TO > T4***,
T1 > T2%*%*,
T1 > T3**

TAU 3.32 2.80 2.33 1.83 1.50 F(4) = 31.48; T0 > T1%; 0.35
(1.41) (1.36) (149 (1.30) (1.30)  p < 0.001 TO > T2%;
TO > T3%*¥,
TO > T4***;
T1 > T2%
T1 > T3%*%¥,
T1 > T4**,
T2 > T4**

Shape concern

MANTRA + TAU  4.93 3.80 3.03 2.86 2,61 F(4) = 51.66; TO > T1%**, 048 F(4) = 2.92;
(1.29) (1.52) (1.54) (1.57) (1.50)  p < 0.001 TO > T2%**, p =002
TO > T3***,
TO > T4***,
T1 > T2%,
T1 > T3**,
T1 > T4*

(Continues)
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TABLE 4 | (Continued)

T0
Patients

T1

T2

T3

T4

M (SD) M (SD) M (SD) M (SD) M (SD)

Time

Bonferroni

CUZ

Time X group

TAU 4.73

(1.46)

Weight concern

MANTRA + TAU  4.18

(1.56)

TAU 4.23

(1.55)

DASS-21

MANTRA + TAU 34.04

(12.64)

TAU 33.70

(15.79)

Depression

MANTRA + TAU 13.85

(5.54)

TAU 12.44

(6.71)

4.34
(1.47)

3.07
(1.65)

3.66
(1.55)

23.03
(11.81)

29.17
(14.68)

9.23
(5.22)

10.60
(6.32)

3.65
(1.91)

245
(1.55)

3.23
(1.85)

18.16
(11.61)

23.39
(15.32)

6.96
(5.20)

8.52
(6.75)

3.23
(1.76)

2.31
(1.63)

2.68
(1.75)

18.55
(11.86)

19.50
(12.62)

6.68
(4.72)

7.00
(5.33)

2.70
(1.66)

2.05
(1.53)

2.04
(1.53)

14.49
(8.54)

15.19
(11.11)

5.26
(4.00)

5.63
(4.52)

F(4) = 30.30;
p < 0.001

F(4) = 37.18;
p < 0.001

F(4) = 29.65;
p < 0.001

F(4) = 44.81;
p < 0.001

F(4) = 35.98;
p < 0.001

F(4) = 41.96;
p < 0.001

F(4) = 25.87;
p < 0.001

TO > T2***,
TO > T3%**;
TO > T4**%;
T1 > T2***,
T1 > T3%*¥,
T1 > T4
T2 > T4**,
T3 > T4**

TO > T1%**,
TO > T2***,
TO > T3**,
TO > T4***,

T1 > T2% T1 > T3**;
T1 > T4+

TO > T1%*; TO > T2**,
TO > T3%*%*,
TO > T4***,
T1 > T3**,
T1 > T4***,
T2 > T4**%,
T3 > T4**

T0 > T1**
T0 > T2%**
TO > T3**
TO > T4**
T1 > T2**
T1 > T4***

TO > T2%**,
TO > T3%**;
TO > T4**%,
T1 > T2**,
T1 > T3***;
T1 > T4**%,
T2 > T4*+*,
T3 > T4*+*

TO > T1%*%*,
TO > T2%*¥,
TO > T3%**;
TO > T4***,
T1 > T2*, T1 > T3**;
T1 > T4***

T0 > T2**;
TO > T3%*%*,
TO > T4***,
T1 > T2%
T1 > T3%*%*,
T1 > T4**%,
T2 > T4**

0.35

0.40

0.34

0.45

0.39

0.43

0.31

F(4) = 2.59;
p =004

F(4) = 3.08;
p =0.02

F(4) = 2.49;
p = 0.04

(Continues)
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TABLE 4 | (Continued)

T0 T1 T2 T3 T4
Patients M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni «w? Time X group
Anxiety
MANTRA + TAU  8.30 5.61 4.51 4.63 3.67 F(4) = 20.92; T0 > T1**, 0.27 F(4) =2.57;
(4.74) (381) (3.75) (3.75) (2.63)  p <0.001 TO > T2%**; p=0.04
TO > T3%*¥;
TO > T4***;
T1 > T4**
TAU 9.17 8.29 6.34 5.44 4.22 F(4) = 26.81; TO > T2%**, 0.32
(5.12) (498) (461) (3.85) (3.66) p < 0.001 TO > T3***,
TO > T4**,
T1 > T2**,
T1 > T3%*%;
T1 > T4**¥,
T2 > T4,
T3 > T4**
Stress
MANTRA + TAU 11.89 8.10 6.60 6.84 5.81 F(4) = 34.15; TO > T1%*%, 0.38  F(4) = 3.53;
(4.47) (423) (3.85) (421) (3.00) p <0.001 TO > T2, p =001
TO > T3%*¥,
TO > T4***;
T1 > T4***
TAU 12.09 10.33 8.55 7.08 5.46 F(4) = 32.42; TO > T2%*%*; 0.36
(5.50) (4.74) (5.18) (4.41) (3.84) p < 0.001 TO > T3%**;
TO > T4**%,
T1 > T3%*¥,
T1 > T4***,
T2 > T4**,
T3 > T4**
Motivation for change ruler
Importance of change
MANTRA + TAU 8.24 8.64 8.43 8.57 8.11 F(4) = 1.55; 0.01 F(4) =0.47,
1.79)  (1.60) (1.37) (1.46) (1.63) p=0.19 p=0.76
TAU 7.50 7.49 7.36 7.20 7.11 F(4) = 0.38; 0.00
(2.52)  (248) (2.64) (243) (2.72) p =082
Confidence in the ability to change
MANTRA + TAU 5.68 6.74 7.05 7.12 7.17 F(4) = 9.19; T0 < T1%; 0.13 F(4) = 3.03;
(242) (212) (214) (195 (209  p <0.001 TO < T2%**; p=0.02
TO < T3%*¥,
TO < T4***
TAU 517 485 610 625 680  F(4) =878 T0< T4%Tl<T2%; 0.12
(296) (270) (2.68) (233) (247)  p < 0.001 T1 < T3*%
T1 < T4***
EDQoL
MANTRA + TAU  2.69 2.31 1.94 1.74 1.66 F(4) = 60.38; TO > T1%*%¥, 0.52  F(4) = 1.80;
(0.61)  (0.65) (0.60) (0.57) (0.49)  p < 0.001 TO > T2%**, p =013
TO > T3%*%;
TO > T4**%,
T1 > T2**¥,
T1 > T3%**,
T1 > T4***,
T2 > T3**
(Continues)
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TABLE 4 | (Continued)

T0 T1 T2 T3 T4
Patients M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni «w? Time X group

TAU 2.65 2.34 2.14 1.78 1.58 F(4) = 50.33; T0 > T1**, 0.48
(0.80) (0.66) (0.74) (0.60) (0.52)  p < 0.001 TO > T2%+*;
TO > T3***,
TO > T4***,
T1 > T2%
T1 > T3%*%,
T1 > T4**%,
T2 > T3%*%¥,
T2 > T4***,
T3 > T4*

Psychological

MANTRA + TAU  3.49 2.88 2.43 2.24 216  F(4) = 44.92; TO > T1#, 045 F(4) = 1.49;
(0.84) (0.92) (0.81) (0.83) (0.76)  p < 0.001 TO > T2, p =020
TO > T3*,
TO > T4***,
T1 > T2+,
T1 > T3%,
T1 > T4+

TAU 3.54 3.21 2.80 2.36 2.17 F(4) = 28.84; TO > T2**, 0.34
(1.29)  (1.01) (1.08) (0.93) (0.94)  p < 0.001 TO > T3%**,
TO > T4**%,
T1 > T2**,
T1 > T3%*¥,
T1 > T4***,
T2 > T3%*%,
T2 < T4***

Physical/cognitive

MANTRA + TAU  3.18 2.59 2.05 1.93 1.90  F(4) = 34.27; TO > T1%, 038 F(4) = 148;
0.97) (1.11) (0.90) (0.78) (0.73)  p < 0.001 TO > T2+, p=021
TO > T3***,
TO > T4***,
T1 > T2+,
T1 > T3***,
T1 > T4***

TAU 3.08 2.59 2.29 1.98 172 F(4) = 32.40; TO > T1** 0.37
(1.04) (1.01) (1.01) (097) (0.74)  p <0.001 TO > T2%*,
TO > T3%**,
T1 > T2**
T1 > T3***,
T1 > T4*,
T2 > T4*

Financial

MANTRA + TAU  1.25 1.28 1.25 1.17 120  F(4) = 0.96; — 0.09 F(4) = 0.58;
(0.44) (0.47) (047) (0.38) (027) p=1043 p =0.68

TAU 1.20 1.31 1.27 1.12 112 F4)=3.69; TI1> T3 Tl> T4 005
(0.47) (0.47) (0.60) (0.17) (0.18)  p = 0.006

Work/School

MANTRA + TAU 2.54 2.58 1.97 1.56 1.62 F(4) = 27.2; TO > T2*%*, 0.32 F(4) =1.84;
(1.04) (0.98) (0.90) (0.66) (0.62)  p < 0.001 TO > T3%**, p =012
TO > T4***,
T1 > T2**,
T1 > T3%*¥,

(Continues)
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TABLE 4 | (Continued)

T0
Patients

T1

T2

T3

M (SD) M (SD) M (SD) M (SD) M (SD)

T4
Time

Bonferroni

CUZ

Time X group

TAU 2.30

(1.06)

SF-12
Physical Health

MANTRA + TAU 13.20

(3.13)

TAU 12.69

(2.95)

Mental Health

MANTRA + TAU 13.44

(3.62)

TAU 14.46

(4.14)

CIA 3.0

MANTRA + TAU 28.48

(10.01)

TAU 28.44

(13.23)

2.51
1.12)

14.76
(2.63)

14.54
(2.98)

16.04
(3.39)

15.30
(3.85)

22.95
(10.61)

25.71
(12.21)

2.11
(1.06)

16.00
(2.29)

15.63
(2.46)

17.34
(3.92)

16.62
(4.32)

15.94
(10.02)

20.60
(12.77)

1.74
0.72)

16.49
(1.92)

16.61
(2.07)

17.59
(3.66)

17.61
(3.95)

14.34
(10.23)

16.40
(11.08)

1.46
(0.61)

F(4) = 20.45;
p < 0.001

16.82
(1.60)

F(4) = 32.42;
p < 0.001

17.35
(1.96)

F(4) = 44.23;
p < 0.001

18.30
(2.89)

F(4) = 27.33;
p < 0.001

18.98
(3.41)

F(4) = 20.96;
p < 0.001

11.95
(7.65)

F(4) = 58.12;
p < 0.001

12.59
(10.65)

F(4) = 33.58;
p < 0.001

T1 > T4***,
T2 > T3%, T2 > T4*

TO > T3%**,
TO > T4**%*,
T1 > T3%*¥,
T1 > T4***;
T2 > T4***,
T3 > T4*

TO < T1**;
T1 < T2%**;
T1 < T3%**;
T1 < T4**%,
T1 < T2**
T1 < T3%*%;
T1 < T4***

T0 < T1**;
TO < T2%**;
TO < T3%**,
TO < T4**¥,
T1 < T2%
T1 < T3%**,
T1 < T4**%,
T2 < T3**,
T2 < T4***,
T3 < T4*

T0 < T1**
TO < T2**
T0 < T3***;
TO < T4**,
T1 < T4***

T0 < T2%,
TO < T3%**;
TO < T4***,
T1 < T3%*%;
T1 < T4**%,
T2 < T4**; T3 < T4*

TO > T1%**,
TO > T2%**,
TO > T3***,
TO > T4*x,
T1 > T2%**,
T1 > T3***,
T1 > T4*,
T2 > T4*

TO > T2%*%,
TO > T3%*¥,
TO > T4***;
T1 > T2**,

0.26

0.37

0.44

0.33

0.27

0.51

0.38

F4) = 1.22;
p=0.30

F(4) = 2.21;
p =0.07

F(4) = 1.65;
p =016

(Continues)
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TABLE 4 | (Continued)

T0 T1 T2
Patients

T3

T4

M (SD) M (SD) M (SD) M (SD) M (SD)

Time

Bonferroni w’

Time X group

Personal

MANTRA + TAU 10.47 7.72

4.37) (4.23)

12.57
(4.52)

TAU 12.44

(5.27)

11.74 9.73
(5.13)  (5.50)

Social

MANTRA + TAU  8.61 644 401
(3.98) (3.90) (3.24)

TAU 8.69 7.76 5.91
(4.69) (423) (4.54)

Cognitive

MANTRA + TAU  7.30 6.08 4.51
(331) (3.68) (3.61)

TAU 7.31 6.12 4.89
(4.46) (418) (3.87)

7.44
(4.63)

7.82
(5.19)

3.74
(3.35)

4.36
(3.50)

3.36
(3.06)

4.08
(3.22)

6.05
(3.78)

6.76
(4.91)

2.93
(2.43)

3.27
(3.26)

3.07
(2.34)

2.89
(2.95)

F(4) = 42.39;
p < 0.001

F(4) = 24.97;
p < 0.001

F(4) = 40.66;
p < 0.001

F(4) = 32.82;
p < 0.001

F(4) = 34.05;
p < 0.001

F(4) = 20.10;
p < 0.001

T1 > T3**
T1 > T4**
T2 > T4**,
T3 > T4**

TO > T1**, 0.43
TO > T2%*%¥,
TO > T3**¥,
TO > T4***,
T1 > T2%*¥,
T1 > T3%*¥,
T1 > T4***,
T2 > T4*

TO > T2**, 0.31
TO > T3%*%*;
TO > T4**%,
T1 > T2%
T1 > T3***;
T1 > T4**%,
T2 > T3*;, T2 > T4**

TO > T1%*¥; 0.42
TO > T2%*%*;
TO > T3%*%;
TO > T4**%;
T1 > T2%*%;
T1 > T3***,
T1 > T4***

TO < T2**, 0.36
TO < T3%*%¥,
TO < T4***,
T1 < T2*%,
T1 < T3%**,
T1 < T4**%,
T2 < T3%
T2 < T4***,
T3 < T4**

TO > T2%*%; 0.38
TO > T3%*%;
TO > T4***;
T1 > T2**
T1 > T3%*%;
T1 > T4**¥,
T2 > T4**

T0 > T2**, 0.26
TO > T3%**;
TO > T4**%,
T1 > T3**,
T1 > T4***,
T2 > T4**¥*,
T3 > T4*

F(4) = 1.69;
p =015

F(4) = 1.93;
p=0.10

F(4) 0.51;
p =063

(Continues)
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TABLE 4 | (Continued)
T0 T1 T2 T3 T4
Patients M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni «w? Time X group
CAPS
MANTRA + TAU 74.06 69.21 65.56 65.22 65.12 F(4) =10.82; TO > T2%*%; 0.15 F(4) = 3.65;
(15.46) (13.21) (14.59) (14.43) (13.50) p < 0.001 TO > T3***; p =001
TO > T4***
TAU 76.39 79.04 76.35 72.59 69.91 F(4) = 6.50; T1 > T3% 0.09
(19.26) (14.52) (17.66) (16.91) (14.63) p < 0.001 T1 > T4#**,
T2 > T4*
Self-oriented perfectionism
MANTRA + TAU 47.26 44.70 41.49 41.23 41.77 F(4) = 11.34; T0 > T2**; 0.16 F(4)=1.97;
(10.56) (8.37) (9.72) (9.80) (8.90)  p < 0.001 TO > T3%**; p=0.10
TO > T4**; T1 > T2%,
T1 > T3**; T1 > T4*
TAU 48.56  49.13  46.17 4487 4323  F(4) = 8.48; T0 > T4*; (.12
(11.10) (8.71) (10.89) (10.42) (9.41)  p < 0.001 T1 > T3%
T1 > T4***
Socially prescribed perfectionism
MANTRA + TAU 26.80 24.50 23.98 23.88 23.33 F(4) =3.92; TO > T2* TO > T4* 0.05 F(4)=3.33;
(8.80) (8.48) (747) (7.08) (6.48)  p=0.004 p =001
TAU 27.83  29.86 3021  27.67 2689 F(4) = 3.05; T2 > T4* 0.04
(10.81) (9:26) (8.99) (8.72) (7.05)  p=0.2
OCIR
MANTRA + TAU 26.48 21.94 15.06 15.30 13.09 F(4) = 35.74; T0 > T1%; 0.39 F(4) =1.35;
(13.15) (11.93) (8.63) (10.31) (9.19)  p < 0.001 TO > T2%**; p =025
TO > T3%*%;
TO > T4***;
T1 > T2%*%;
T1 > T3%*%;
T1 > T4***
TAU 29.85 24.71 22.33 18.97 16.79 F(4) =17.92; TO0 > T1*; TO > T2**; 0.23
(15.64) (12.77) (13.22) (14.38) (14.19) p < 0.001 TO > T3%**,
TO > T4***;
T1 > T3**,
T1 > T4**%;
T2 > T4**
Washing
MANTRA + TAU 267 164 091 147 119  F(4)=9.09; T0 > T2%*; 013 F(4) = 2.38;
(3.02) (1.86) (1.30) (1.95) (1.82) p<0.001  TO> T4* Tl > T4* p =0.05
TAU 3.07 2.48 2.64 2.14 1.68 F(4) = 3.98; — 0.05
(3.19) (2.82) (2.80) (2.49) (224) p=0.004
Obsessing
MANTRA + TAU 672 539  3.68 379 335 F(4)=2221; 70 > T1% 028 F(4) = 1.80;
(399) (328) (291) (2.549) (2.87)  p<0.001 T0 > T2%+%; p =013
T0 > T3%*;
T0 > T4**;
T1 > T2%%;
T1 > T3**
T1 > T4**
(Continues)
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TABLE 4 | (Continued)
T0 T1 T2 T3 T4
Patients M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni «w? Time X group
TAU 7.44 5.98 5.74 4.56 4.33 F(4) = 14.99; TO0 > T1*, TO > T2*; 0.20
(3.85) (340) (3.69) (3.33) (342) p<0.001 TO > T3%**,
TO > T4**%;
T1 > T3%; T1 > T4**;
T2 > T3%, T2 > T4*
Hoarding
MANTRA + TAU  5.35 4.32 2.88 2.86 2.43 F(4) = 20.79; TO > T2%*%; 0.26 F(4) =1.22;
(347) (312) (222) (240) (253) p<0.001 TO > T3***, p =030
TO > T4**%;
T1 > T2*%
T1 > T3**,
T1 > T4***
TAU 5.26 4.33 3.88 3.29 3.04 F(4) = 8.65; TO > T3%*%; 0.12
(3.56) (328) (324) (297) (244) p <0001 TO < T4+
Ordering
MANTRA + TAU 5.96 4.97 4.09 3.84 3.76 F(4) = 9.97, T0 > T2**; 0.14 F
(3.80) (298) (2.74) (2.73) (2.54)  p<0.001 TO > T3%**, (4) = 1.79; p.13
TO > T4**%;
T1 > T3%, T1 > T4*
TAU F(4) = 19.53; TO > T2%% 0.25
p < 0.001 TO > T3***;
TO > T4**%;
T1 > T3%
T1 > T4**%;
T2 > T4**; T3 > T4*
Checking
MANTRA + TAU  3.17 2.75 1.64 1.72 129  F(4) = 16.98; TO > T2%**, 027 F(4) =0.94;
(2.68) (243) (1.82) (1.80) (1.48)  p < 0.001 TO > T3%**, p=044
TO > T4**%;
T1 > T2**
T1 > T3**,
T1 > T4***
TAU 4.20 3.31 2.82 2.20 1.90 F(4) = 12.88; T0 > T2%; 0.17
(319) (2.67) (236) (2.68) (235  p<0.001 TO > T3***,
TO > T4**%;
T1 > T3%
T1 < T4***
Neutralising
MANTRA + TAU 2.61 2.82 1.83 1.84 1.26 8.33; T0 > T4*;, T1 > T2*, 0.12 F(4) = 8.48;
(3.07)  (3.04) (209) (2.14) (1.41) p<0.001 T1> T3* T1> T4** p =0.03
TAU 3.11 2.76 2.63 2.73 2.72 F(4) = 0.50; — 0.00
(3.54)  (2.84) (294) (295 (3.20) p =074
TO T1 T2 T3 T4
Carers M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni «w? Time X group
FQ
ECHO + TAU 2843 24.57 21.22 21.29 18.87 F(4) = 29.28; TO > T1**; TO > T2***;, 0.34 F(4) = 2.85;
(8.31) (6.75) (6.53) (6.53) (5.87) p <0001 TO> T3** TO > T4***; p=0.02
T1 > T2%*; T1 > T3**%¥;
T1 > T4*¥**; T2 > T4%
T3 > T4**
(Continues)
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TABLE 4 | (Continued)
TO T1 T2 T3 T4
Carers M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w? Time X group
TAU 29.24 28.57 2591 24.78 24.30 F(4) = 8.06; T0 > T2*, TO > T3*;, 0.12
(7.85) (8.08) (7.88) (9.01) (5.76) p <0001  TO> T4**; T1 > T3*
T1 > T4**
Critical comments
ECHO + TAU 10.70 9.80 8.22 8.71 7.82 F(4) = 8.29; T0 > T2*, TO > T4**; 0.12 F(4)=1.52;
(5.16) (4.00) (3.51) (3.63) (3.29)  p < 0.001 T1 > T2% T1 > T4** p =019
TAU 11.15 10.77 10.09 10.35 10.14 F(4) = 1.07; — 0.00
(442) (5.02) (488) (533) (3.50) p =037
Emotional over-involvement
ECHO + TAU 17.72 15.01 12.91 12.48 10.80 F(4) = 49.91; TO0 > T1**; TO > T2***; 0.47 F(4) = 3.88;
(4.33) (405 (3.91) (4.00) (3.44) p <0001 TO> T3 TO > T4 p = 0.004
T1 > T2%*; T1 > T3***,
T1 > T4***; T2 > T4***;
T3 > T4***
TAU 18.11 17.82 15.72 14.50 14.10 F(4) = 17.40; TO > T2**; TO > T3***; 0.23
(4.95) (4.89) (4.49) (447) (342) p <0001 TO > T4***; T1 > T2**;
T1 > T3%*; T1 > T4***
EDSIS
ECHO + TAU 35.52 25.62 19.46 17.41 14.52  F(4) = 48.30; TO > T1***; TO > T2***; 0.47 F(4) = 2.03;
(13.78) (12.92) (11.04) (10.30) (7.86) p <0.001  TO > T3***; TO > T4*** p = 0.08
T1 > T2¥**; T1 > T3***,
T1 > T4***; T2 > T4*
TAU 38.03 33.54 27.99 25.46 20.76  F(4) = 29.31; TO > T2***; TO > T3***; 0.34
(11.37) (14.09) (12.61) (11.51) (8.87) p<0.001  TO > T4* T1 > T2*
T1 > T3**; T1 > T4***,
T2 > T4**
Nutrition impact
ECHO + TAU 11.87  7.18 5.49 4.55 3.59  F(4) = 56.90; 10> T1™* T0 > T2*** 050  F(4) = 0.90;
(516) (436) (3.71) (3.06) (2.94) p <0001 TO> T3 TO> T4 p =047
T1 > T2**; T1 > T3***,
T1 > T4***; T2 > T4*
TAU 13.30 10.31 7.76 7.06 6.07 F(4) = 36.65; TO > T1***; TO > T2***; 0.40
(412) (5.12) (4.72) (416) (327) p <0001 TO> T3 TO > T4*;
T1 > T2**; T1 > T3***,
T1 > T4***
Guilt
ECHO + TAU 9.94 7.63 5.18 5.10 4.63 F(4) = 29.84; TO0 > T1* TO > T2***; 0.35 F(4)=2.63;
(5.03)  (400) (3.55) (3.49) (292) p <0001 TO> T3** TO > T4*; p =0.03
T1 > T2¥*; T1 > T3***,
T1 > T4***
TAU 10.21 9.48 7.85 7.23 6.15 F(4) = 19.85; TO > T2**; TO > T3***;, 0.26
(4.99) (4.74) (3.99) (3.88) (3.32) p <0001 TO > T4**; T1 > T2**;
T1 > T3***; T1 > T4***,
T2 > T4*
Dysregulated behaviour
ECHO + TAU 537 462 330 344 261  F4)=957; T0> T2 T0>T3% 014 F4)=127
(4.87) (4.21) (3.57) (3.54) (2.10) p < 0.001 TO > T4**; T1 > T2%, p =0.28
T1 > T4*
TAU 5.21 4.99 4.51 4.40 3.65 F(4) = 2.94; — 0.03
(3.17) (3.80) (3.86) (3.16) (2.71) p = 0.02
(Continues)
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TABLE 4 | (Continued)
TO T1 T2 T3 T4
Carers M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w? Time X group
Social isolation
ECHO + TAU 8.33 6.30 5.27 4.40 3.66 F(4)=2524; TO > T1* TO > T2***; 0.31 F(4) = 1.65;
(4.26) (3.73) (3.67) (2.57) (2.81) p=<0.001 TO> T3***; TO > T4***, p = 0.16
T1 > T3**; T1 > T4***,
T2 > T4**
TAU 9.30 8.89 7.66 6.53 4.97 F(4) = 18.50; TO < T3***; TO > T4***; 0.24
(4.21) (4.52) (3.91) (3.89) (2.62) p < 0.001 T1 > T3**; T1 > T4***,
T2 > T4***
DASS-21
ECHO + TAU 17.67 1067  7.66  7.05  7.35 F(4)=27.17; TO> T1¥* T0 > T2** 032 F(4) = 2.26;
(10.88) (8.88) (6.54) (6.77) (620) p<0.001 TO > T3**; TO > T4*** p = 0.06
T1 > T2*; T1 > T3*
TAU 1817 1612 1313 1204 1237 F4)=563; T0> T2*; T0 > T3**; 0.08
(11.06) (11.61) (11.27) (11.11) (9.26)  p < 0.001 TO > T4*
Depression
ECHO + TAU 6.24 3.48 2.56 2.38 2.59  F(4) =21.12; TO < T1*; TO > T2**;, 0.27 F(4)=3.15;
(4.69) (3.66) (2.68) (2.61) (2.49) p <0.001 TO > T3**; TO < T4***; p = 0.01
T1 > T2*, T1 > T3**
TAU 5.94 5.51 4.53 4.52 4.15 F(4) = 3.12; — 0.04
(430) (4.27) (4.51) (423) (3.45) p =0.02
Anxiety
ECHO + TAU  3.55 2.15 1.29 1.41 147 F@4) =11.36; T0 > T2** T0 > T3**;, 0.16 F(4) = 0.85;
(3.70) (2.76) (1.78) (2.22) (1.76) p < 0.001 T0 > T4**; T1 > T2* p = 0.50
TAU 3.95 3.61 2.71 2.44 2.67 F(4) = 3.15; — 0.04
(3.66) (3.85) (3.30) (3.29) (3.50) p = 0.02
Stress
ECHO + TAU 7.90 5.07 3.79 3.27 3.14 F(4) = 35.33; TO < T1**; TO > T2***; 0.39 F(4) = 1.93;
(3.92) (3.17) (2.81) (2.73) (2.58)  p <0.001 TO > T3**; TO > T4***, p=011
T1 > T2*, T1 > T3**
T1 > T4**
TAU 8.25 7.03 5.76 5.10 5.40 F(4) = 9.36; T0 > T2***; TO > T3***; 0.13
(434) (442) (4050 (427) (3.30) p <0.001 TO > T4***; T1 > T3*
AESED
ECHO + TAU 46.54 34.83 26.56 21.76 18.74 F(4) = 44.97, TO0 > T1**; TO > T2***; 0.45 F(4) = 1.48;
(20.22) (15.14) (14.28) (13.00) (11.82) p <0.001  TO > T3***; TO > T4*** p=021
TAU 49.46 42.64 36.37 32.56 27.33  F(4) = 21.11; TO > T2***; TO > T3***; 0.27
(20.99) (20.72) (17.87) (16.63) (12.06) p <0.001  TO > T4** T1 > T3**;
T1 > T4***; T2 > T4**
Avoidance
ECHO + TAU 1746 11.94 8.56 6.89 6.01  F(4) =53.38; TO > T1***; TO > T2***; 0.52 F(4) = 3.57:
(7.02)  (5.53) (5.07) (4.53) (4.51) p <0001 TO> T3** TO > T4***; p =001
T1 > T2%*; T1 > T3%**,
T1 > T4*%*; T2 > T4**
TAU 18.41 16.11 14.17 11.29 8.46 F(4) = 27.90; TO > T2**;, TO > T3***; 0.33
(6.99) (7.24) (7.28) (6.74) (4.78) D < 0.001  TO > T4***; T1 > T3***,
T1 > T4***; T2 > T4***
Reassurance seeking
ECHO + TAU 10.69 7.74 5.68 5.04 4.58 F(4) = 20.70; TO0 < T1*; TO > T2***; 0.27 F(4) =0.12;
(7.37) (4.98) (4.00) (4.23) (4.06) p <0.001  TO > T3**; TO > T4***; p =0.97
(Continues)
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TABLE 4 | (Continued)

TO T1 T2 T3 T4
Carers M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w? Time X group
T1 > T2%, T1 > T3**
T1 > T4***
TAU 11.80 9.05 7.28 6.89 5.97 F(4) = 15.68; TO > T2***; TO > T3***; 0.22

(701)  (7.29) (5.95) (510) (3.74) p <0001  TO > T4**; T1 > T4**
Meal ritual

ECHO + TAU  3.48 3.06 2.56 1.60 149  F4)=6.53; TO> T3*% T0 > T4* 0.09 F(4) = 0.45;
(402) (334 (333) (216) (1.67) p<0.001 T1 > T3% T1 > T4* p =077

TAU 4.37 3.90 2.69 2.71 206 F@4)=484; T0> T4 T1 > T4* 0.06
(5.51) (4.87) (3.00) (3.78) (1.97) p <0.001

Family control

ECHO + TAU 12.69 10.28 8.20 6.63 5.59 F(4) = 31.24; TO > T1*% TO > T2***; 0.36 F(4) = 2.86;
(6.40) (4.82) (417) (3.74) (3.55) p <0001 TO> T3*; TO > T4*+*, p = 0.02
T1 > T2**; T1 > T3***,
T1 > T4***; T2 > T4***

TAU 13.08 11.64 1033  9.75 9.01 F@) =9.16; T0> T2% T0 > T3** 0.13
(5.52) (5.53) (445) (445) (4.03) p <0001  TO> T4**; T1 > T4**

Turning a blind eye

ECHO + TAU 222 1.64 1.51 1.48 1.01  F(4) = 4.09; TO > T4* 0.05 F(4)=1.29;
(291) (2250 (231) (1.63) (1.08)  p =0.003 p =027

TAU 1.97 1.73 1.80 1.97 1.68  F(4) = 0.35; — 0.00
(2.84) (1.68) (2.34) (212) (1.56) p =085

CASK

ECHO + TAU 71.31 7853  80.64 8122  84.65 F(4)=2277; T0 < TI** T0 < T2**, 029 F(4) = 6.93;

(11.75)  (9.21)  (8.24) (9.97) (7.35)  p<0.001 TO < T3*; TO < T4***; p < 0.001
T1 < T4**; T2 < T4*
TAU 71.58  70.12 7459 7356 7441  F(4) = 2.97 TO < T4* 0.04

(10.44) (11.18) (10.79) (12.93) (9.50) p = 0.02
Bigger picture
ECHO + TAU 76.64  80.28 82.01 83.10  86.21  F(4) =8.55; TO0 < T2% TO < T4***; 0.12 F(4) = 5.60;

(13.25) (10.53) (9.17) (11.74) (829)  p < 0.001 T1 < T4** p < 0.001
TAU 76.65 75.67 78.73 76.85 75.03 F(4) = 1.26; — 0.00
(12.67) (11.78) (12.41) (13.56) (12.18) p=0.29
Self care
ECHO + TAU 59.40 74.23 77.55 80.22 81.31 F(4) = 30.52; TO < T1***; TO < T2***; 0.35 F(4) = 5.00;
(18.81) (12.47) (11.40) (12.75) (11.60) p <0.001  TO < T3*; TO < T4**, p < 0.001
T1 < T4*
TAU 58.62 59.04 66.81 68.20 7221 F(4) =11.06; TO0 < T2*, TO > T3**; 0.16
(18.17) (19.21) (16.55) (14.79) (13.66) p <0.001  TO < T4*** T1 < T3%
T1 < T4***

Biting your tongue

ECHO + TAU 70.86  73.57 7771 7421 8413 F4)=9.75 T0 < T2% TO < T4***; 0.14 F(4) = 3.63;
(17.03) (14.60) (15.19) (18.89) (11.97) p<0.001 Tl < T4***; T3 < T4** p = 0.006

TAU 69.32 6745 7056  71.58  70.76  F(4) = 0.79; — 0.01
(16.22) (17.10) (14.86) (15.57) (13.45)  p=0.53

Insight and acceptance
ECHO + TAU 61.39 17.23 79.45 77.26 81.31 F(4) =24.46; TO < T1***; TO < T2***; 0.30 F(4) = 9.89;

(19.78) (14.22) (10.98) (13.54) (11.75) < 0.001 TO < T3**; TO < T4***; < 0.001
p p
T1 < T4***
(Continues)
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TABLE 4 | (Continued)

TO T1 T2 T3 T4
Carers M (SD) M (SD) M (SD) M (SD) M (SD) Time Bonferroni w? Time X group
TAU 68.10 63.76 68.86 68.96 71.12  F(4) = 2.36; — 0.02
(18.52) (18.23) (17.77) (17.24) (15.00)  p = 0.05
Emotional intelligence
ECHO + TAU 74.48 79.70 80.87 83.39 84.30 F(4) =7.75; TO0 < T3** TO < T4*** 0.11 F(4) = 2.64;
(16.02) (12.70) (11.82) (11.60) (8.72)  p < 0.001 p =003
TAU 73.31 71.74 76.64 73.99 76.19 F4) = 1.71, — 0.01
(14.66) (14.79) (12.11) (15.81) (11.34) p=0.15
Frustration tolerance
ECHO + TAU 76.30 83.53 84.64 83.61 87.42 F(4)=13.15; TO0 < T1** TO < T2**; 0.18 F(4) = 5.58;
(13.08) (9.09) (9.64) (8.56) (7.57) p<0.001  TO < T3*%; TO < T4*** p < 0.001
TAU 76.51 74.87 77.00 78.90 76.95 F(4) =1.12; — 0.00
(13.08) (12.46) (15.03) (11.91) (9.57) p =035

characteristics of BN, such as increased impulsivity or
emotional dysregulation due to lower cognitive control, which
could impact treatment response, as stated in previous studies
(Testa et al. 2022). With respect to comparisons by level of care,
a main effect of time was found for most variables, suggesting
that MANTRA + TAU led to improvements regardless of the
level of care.

Carers in the ECHOMANTRA group showed greater improve-
ments in expressed emotion and psychological well-being, as
well as reductions in illness accommodation and burden,
compared to those in the TAU group. In terms of caregiving
skills, the ECHO + TAU group showed improvements across all
factors of the CASK, whereas the TAU group only demonstrated
changes in the Self-care factor, with a greater effect size
observed in the ECHO + TAU group. For the remaining factors,
significant improvements were found exclusively in the
ECHO + TAU group. Notably, for the Bigger Picture and
Emotional Intelligence factors, medium to large effect sizes
emerged after 6 months of follow-up, suggesting that these
changes occurred once carers had fully integrated the pro-
gramme's content. Overall, these findings align with the goals of
ECHO-based programs, which aim to strengthen interpersonal
relationships and reduce dysfunctional emotional responses
within families, ultimately benefiting carers (Treasure, Duarte,
and Schmidt 2020; Treasure, Rhind, et al. 2020). These results
confirm our third and fourth hypotheses.

Compared to previous studies on the implementation of the
ECHOMANTRA programme in carers of adult patients with
AN, our results show significant differences in the improvement
of outcomes. The study by Cardi et al. (2024) found no differ-
ences between groups, and Adamson et al. (2019) reported
moderate improvements in caregiver burden and a slight in-
crease in skills. As said before, these discrepancies may be
attributed to methodological differences in intervention de-
livery. This may suggest that the individual and online format of
ECHO used in this study, unlike the self-help and group-based
applications previously reported in the scientific literature,
contributed to these improvements in carers too. Additionally,
the shorter illness duration in adolescent patients may have
contributed to lower caregiver burden compared to carers of

adults with AN, who often face more severe symptoms and a
prolonged course of the illness. Over time, long-term caregiving
can lead to greater emotional exhaustion and reduced respon-
siveness to interventions, which may partly explain the differ-
ences in outcomes between our study and those involving adult
patients.

Regarding adherence to the programme, 87.04% of patients and
81.48% of carers completed all eight sessions. Additionally, pa-
tients completed 72.87% of the assigned tasks between sessions
and read the workbook materials 69.95% of the time. Carers
reported reading the workbook most of the time (> 75%), but
they only completed 43.97% of the assigned homework. These
high completion rates suggest that ECHOMANTRA is both
viable and feasible for adolescents with eating disorders and
their carers. Notably, these percentages are significantly higher
than those reported in previous studies. For instance, Cardi
et al. (2024) found that only 20% of carers and patients attended
at least four out of the eight scheduled online group sessions.
Similarly, Adamson et al. (2019) reported a 16% dropout rate at
discharge, with 42% of patients and 48% of carers failing to
complete their 3-month follow-up assessment when using a
structured intervention that included self-help materials, group
sessions, and guided practice meals.

A key difference between these studies and ours lies in the
format of intervention delivery. In both previous studies, ses-
sions were conducted in a group format and centred on self-help
materials. In contrast, our study implemented individually
delivered online sessions, with each participant receiving a
printed workbook, likely improving engagement and adherence.

When comparing adherence rates, the original study authors
noted that ‘it was not possible to access data on the usage of
other components of the intervention (i.e., written psycho-
educational materials and video clips), although qualitative
findings suggested they were widely used’ (Clark Bryan
et al. 2024). The differences in adherence between the two
studies may be attributed to the delivery format.

The qualitative findings from the original study revealed that
patients with AN often found the online group setting
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(d) Depression subscale, (e) Avoidance subscale, (f) Family control subscale, (g) CASK total score.

overwhelming and emotionally exhausting. Some also reported
experiencing a sense of competition among participants. The
study further emphasised the need for a more personalised
approach: one that considers individual characteristics,
including readiness for change, illness duration, and severity
(Clark Bryan et al. 2024). In the present study, we have incor-
porated these recommendations from the original authors,

improving participant adherence while successfully maintaining
the content and protocol of both MANTRA and ECHO.

These findings highlight the effectiveness of the ECHOMAN-
TRA programme in enhancing treatment outcomes for adoles-
cents with EDs. The significant improvements observed in ED
symptoms, emotional well-being, confidence in change, and
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TABLE 5 | Patient feedback on the MANTRA intervention.

M (SD) Range
1. Do you think the sessions have been useful in helping you understand and 8.55 (1.41) 4-10
better address aspects of your eating disorder and related elements?
2. Do you think the sessions have helped you to...
2.1. Better understand the consequences/effects of your eating disorder on 8.66 (1.39) 5-10
your body and brain?
2.2. Improve your motivation for recovery? 7.98 (1.64) 2-10
2.3. Gain a better understanding of how your eating disorder developed and 8.13 (2.12) 1-10
why it persists?
2.4. Develop a more compassionate attitude toward yourself, take better care of 7.51 (1.74) 1-10
yourself, and be less self-critical?
2.5. Understand how different thinking styles affect the way we relate to others 8.49 (1.28) 5-10
and ourselves?
2.6. Recognise and manage your emotions better? 7.34 (1.95) 1-10
2.7. Improve your relationships with those around you? 7.47 (1.68) 2-10
2.8. Plan your ‘transition’ from the service that is treating you to home? 8.06 (1.39) 5-10
2.9. Enhance your problem-solving skills for challenges you may face in your 8.09 (1.46) 4-10
recovery process?
2.10. Set goals for your recovery? 8.29 (1.75) 2-10
2.11. Gain more skills and tools to cope with your eating disorder? 8.60 (1.25) 5-10
3.To what extent has this programme:
3.1. Been useful in helping you address your eating disorder? 7.81 (1.75) 2-10
3.2. Been satisfactory for you? 8.26 (1.88) 2-10
3.3. Met your expectations? 5.85 (3.06) 1-10
3.4. Would you recommend it to a friend who is experiencing the same 9.06 (1.67) 3-10

problem?

socially prescribed perfectionism suggest that ECHOMANTRA
provides valuable therapeutic benefits beyond standard treat-
ment. Furthermore, the programme has proven effective across
all ED diagnoses and in various treatment settings, demon-
strating its versatility. Integrating it into routine care could
enhance the overall effectiveness of interventions for these pa-
tients by offering a structured and supportive approach that
fosters recovery. In conclusion, this study highlights the po-
tential of ECHOMANTRA as an add-on to TAU, offering an
adaptable, scalable, and patient-centred approach to ED treat-
ment. Integrating online individual sessions increases the reach
of this intervention and facilitates the integration of personal-
ised models of care across service pathways (Reay et al. 2022).

The strengths of this study lie in its use of a randomized controlled
trial design and the implementation of a protocolised therapist
guidance system, ensuring fidelity throughout the intervention
process. Furthermore, the trial includes tailored interventions for
both patients and carers. Notably, the online format of the pro-
gramme enhances accessibility, allowing patients and their fam-
ilies to incorporate therapeutic practices into their daily routines,
thereby promoting greater engagement in treatment.

This study has some limitations. At the 12-mont follow-up, the
dropout rate was 55.5% for the patient sample. Unfortunately,
this is a prevalent issue in treatment studies involving ED (Giel

et al. 2021). These findings largely align with those from the
original TRIANGLE trial (Cardi et al. 2024), and emphasise the
importance of considering strategies to strengthen uptake,
adherence, and retention in ED treatment trials. The trial design
may also have limited the representativeness of the participants.
For example, the requirement to include a carer may have
excluded some potential participants, and the inclusion of only
one carer results (mainly mothers) may have biased the feedback
from the family. Additionally, the dyadic nature of the interven-
tion may have introduced additional complexity to adherence and
retention rates, as participation depends on both the patient and
the caregiver consistently attending sessions and completing the
required tasks. Generalisability may also be limited, as findings
from dyadic trials may not fully apply to patients who lack a
caregiver or whose carers are unable to participate actively in
treatment. Moreover, it should be noted that the sample consisted
exclusively of female patients. Therefore, it would be of interest
for future studies to include the male population. Another limi-
tation is that most outcomes were assessed using self-reported
questionnaires. Furthermore, the representativeness of the sam-
ple, since most patients had a diagnosis of anorexia and 53% were
receiving treatment in a day-care setting. Finally, although the
ECHOMANTRA programme is based on a manualized inter-
vention originally developed with contributions from individuals
with lived experience of eating disorders, this study did not
incorporate first-person narratives or testimonies beyond those
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already embedded in the original training materials and session
exercises. Future intervention based in this model could benefit
from a more explicit integration of lived-experience testimonies to
enhance engagement, empathy, and relatability for both patients
and carers.

Future research should continue refining the intervention to
further optimise adherence and effectiveness across diverse
clinical settings and patient profiles. Research should focus on
strategies to enhance participant retention and adherence in ED
treatment trials. Developing and testing engagement strategies,
such as digital reminders or motivational interventions, could
help reduce drop-out rates and improve long-term follow-up. It
would also be interesting to include the study of other variables
such as cost-effectiveness analysis, and other efficacy indicators
as readmission or time of admission.

As a continuation of this line of research, our team is currently
adapting and implementing the ECHOMANTRA programme
for Spanish adults with anorexia nervosa. This new study
(Quiles et al. 2025) will allow us to evaluate the feasibility and
preliminary efficacy of the intervention in a different population
and healthcare context, and may provide key insights for future
adaptations and broader implementation. In addition, in this
new research we have incorporated interviews, both with pa-
tients and family members, in order to carry out a qualitative
analysis of the information and incorporate first-person narra-
tives or testimonies to enhance the intervention.
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Abstract

Background The Eating Disorders Quality of Life instrument (EDQOL) is a disease-specific health related quality of
life self-report questionnaire designed for disordered eating patients. Although the EDQOL is one of the most suitable
and widely used questionnaires in many countries, no prior research has addressed the psychometric properties of
the Spanish adaptation of the EDQOL. Therefore, the aim of this study is to examine the psychometric properties of
the Spanish version of the EDQOL among ED patients.

Methods 141 female eating disorder patients, with a mean age of 18.06 years (SD=6.31), completed the EDQL in
addition to the Eating Disorder Examination Questionnaire (EDEQ), the Depression, Anxiety and Stress Scales (DASS-
21), the Clinical Impairment Assessment (CIA 3.0) and the Health Survey (SF-12). We calculated item/scale charac-
teristics, internal consistencies and bivariate correlations with other measures of quality of life and adjustments. We
assessed the goodness-of-fit of the 4-factor model using confirmatory factors analysis and explored the sensitivity of
change following skill-based interventions.

Results The fit of the 4-factor model was acceptable (Root Mean Square Error of Approximation: 0.07, Standard

Root Mean Square Residual: 0.07). Cronbach’s alpha was excellent for the total (91) and acceptable for all subscales
(0.78-0.91). The construct validity was found with measures of psychological distress, depression, anxiety, quality of
life and clinical impairment. The psychological and physical/cognitive scales and the EDQOL global scale were respon-
sive to change.

Conclusion The Spanish EDQOL version is a useful instrument to assess quality of life in eating disorder patients and
to evaluate outcomes of skills-based interventions.

Keywords Eating disorders, Quality of life, Validation, Psychometrics, EDQOL

Plain English Summary

Eating Disorders (EDs) have a severe impact on many domains of quality of life (QOL). Therefore QOL needs to be
addressed in effectiveness research and clinical practice. Furthermore, QOL is a very relevant concept in the treatment
of chronic diseases and its evaluation requires specific health-related questionnaires. One widely used self-report
measure to assess the quality of life in eating disorders is the Eating Disorder Quality of Life (EDQOL). Despite its high
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clinical relevance, EDQOL has not been previously investigated in the Spanish context. To overcome this gap, the
present study aimed to validate the Spanish version of the EDQOL in a sample of Spanish eating disorder patients. The
findings showed that the Spanish version of the EDQOL is robust in terms of reliability, factor structure and construct
validity. This questionnaire may be preferred by clinicians and researchers interested in ED-specific health related qual-
ity of life impairment and as an additional indicator of ED severity.

Background

Eating disorders (ED) have long been known to be asso-
ciated with a wide range of impairment in physical and
psychological domains, however patients who have suf-
fered from an ED for a long time experience associated
impairment in other important areas of daily life, such
as in the work/study, family, social and leisure domains
[1, 2]. This is the reason why, in the process of recovery
in these patients, it is not only necessary to consider the
“symptom improvement’, using domains such as fre-
quency of ED behaviors (e.g., restricting, bingeing and
purging), psychological symptoms, and general diagnos-
tic severity, but it is also necessary to take into account
how their lives are affected by such disorders in other
important areas such as social, family and/or academic/
occupational [3].

Literature review on Quality of Life (QOL) in EDs
has shown that EDs are associated with more impaired
QOL than those with a diagnosis of another psychiatric
illnesses, including severe depression and healthy con-
trols [1, 2, 4]. Despite the multitude of available quality
of life instruments, concerns have been raised regarding
the content validity of these instruments, and as a result,
their suitability for use in mental health [5]. In the assess-
ment of QOL two types of measures exist; one address-
ing a broad range of topics and indicated for use across
conditions (generic measures), and another (disease-spe-
cific measures) focused on a certain condition or popula-
tion. In the case of ED, criticisms have been made that
generic measures may not be sensitive to the true level
of impairment associated with EDs and may not capture
the magnitude of disability caused by the illness or accu-
rately differentiate between ED diagnostic groups [6, 7].
In contrast, specific questionnaires are more suitable at
identifying the severity and response to treatment of the
disease [3].

Five instruments have been developed to assess qual-
ity of life specifically in EDs: Eating Disorders Quality
of Life (EDQOL) [6], Health-Related Quality of Life in
Eating Disorders (HeRQoLED [8] and the short version
HeRQoLED-s [9]), Eating Disorders Quality of Life Sur-
vey (EDQLS) [8] and Quality of Life Eating Disorders
(QOLED) [11]. Tirico, Stefano and Blay [12] conducted
a systematic review in which analyzed the characteristics
of specific QOL instruments for eating disorders, and

they concluded that the EDQOL, the HeRQoL and the
EDQLS presented adequate development procedures and
psychometric properties. Furthermore, a recent meta-
analysis study carried out by van Krugten and colleagues
[5] assessed the content validity and the suitability of
existing QOL instruments for use in economic evalua-
tions in mental health problems. This study concluded
that among the specific instruments for assessing QOL
in eating disorders, only the EDQOL included the seven
dimensions, identified by Connell and colleagues, known
to be important to the QOL of people with mental health
problems [13, 14].

EDQOL is a disease-specific health related QOL self-
report questionnaire designed for disordered eating
patients [6]. It is a 25-item scale with four subscales (Psy-
chological, Physical/Cognitive, Work/School, and Finan-
cial) and a meaningful total score. This questionnaire has
good psychometric properties, EDOOL has shown high
internal reliability that ranged from 0.86 to 0.95 and it
has demonstrated adequate convergent and discriminant
validity. An advantage of this questionnaire compared to
others is that it includes only 25 items. It is well known
that short instruments are more useful in epidemiologi-
cal studies, clinical trials, and clinical practice, as short
questionnaires improve compliance of patients and
response rates and improve the quality of responses [15].
EDQOL may be useful as an outcome measure in clini-
cal research, as a means of assessing patient improve-
ment (or deterioration) in treatment. The development
and validation study of the EDQOL showed that this
instrument is sensitive to group differences between dis-
ordered eating and non-disordered eating groups, it dif-
ferentiates groups based on symptom severity, it explains
more symptom severity and group-related variance than
a generic QOL instrument [6]. This questionnaire has
shown excellent psychometric properties including ade-
quate reliability and validity, in its Italian, Japanese and
German versions [16—18].

To date, there are no studies that have adapted and
validated the EDQOL in Spanish ED patients. The exist-
ing Spanish version of the HeRQoLED [8] and the short
version HeRQoLED-s [9] have shown adequate psycho-
metric properties and its reduced version facilitates the
assessing of the QOL, but it has been criticized because
it focuses predominantly on symptoms and behaviors
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[10] and doesn'’t assess other important domains affected
in ED such as work/school, financial or autonomy [5].
This is a preliminary study validation, and the aim was to
examine the psychometric properties of the Spanish ver-
sion of the EDQOL among ED patients.

Method

Participants

The sample consisted of 141 female participants from a
clinical sample. The mean age was 18.06 (SD=6.31, range
12-47). 56% (n=79) of them met diagnostic criteria for
Anorexia Nervosa restricting type (AN-R), 7.1% (n=10)
for Anorexia Nervosa purging type (AN-P), 11.3%
(n=16) for Bulimia Nervosa (BN), 5% (n=7) for Binge
Eating Disorder (BED) and 20.6% (n=29 for Eating Dis-
order Not Otherwise Specified (EDNOS). The mean age
of onset was 14.65 (SD=2.93) and mean time of evolu-
tion was 44.42 (SD=69.83) months. Their mean BMI was
19.73 (SD=5.28). Regarding level of treatment, 36.9%
(n=52) of them received treatment in an ED special-
ized outpatient setting, 53.2% (1="75) on a hospital-day
and 9.9% (n=14) in an inpatient unit. Regarding the level
of education, 1.4% (n=2) of them completed primary
education, 72.4% (n=102) secondary education, 11.3%
(n=16) superior education cycle and 14.9% (n=21) uni-
versity degrees.

Procedure

Data was collected as part of the baseline assessment
of research that evaluated a skills-based intervention
for patients with an eating disorder (Trial Identifier:
ISRCTN43554732). The Ethics and Research Integrity
Committee of the university, as well as the hospitals
where ED specialized units participated approved the
conduct of this study.

The sample was collected in five different Spanish
centers specialized in the treatment of ED. Once their
informed consent was given, the participants completed
the self-administered paper-and-pencil questionnaire.
Afterwards, the therapists who attended the case pro-
vided the corresponding clinical data. No compensa-
tion of any kind was offered. To evaluate the sensivity
to change of this questionnaire, we re-administered this
scale another two months later following the completion
of the skills-based intervention.

Adaptation and cultural validation

The questionnaire’s translation and adaptation procedure
took place using the guidelines for instrument translation
across countries proposed by Lopez-Roig and Pastor [19]:
1. Translation. Two bilingual people (residents in Spain
whose native language was English) were first instructed
about the study’s conceptual framework, and then they
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translated two versions into Spanish independently. This
created the first Spanish version. 2. Back translation.
The resulting version was translated back to English by
two separate bilingual individuals who had not previ-
ously been informed about the objectives of the con-
struct to be measured. The outcome was a version which
is practically equal to the original. 3. Expert review. A
team composed by members of the investigative group
(two experts in eating disorders and one statistician)
reviewed all versions and evaluated comprehension, as
well as the semantic, linguistic, and conceptual equiva-
lency. So after modifying and adjusting the instructions,
and some items, a consensus was reached. 4. Pilot pro-
gram. In order to evaluate the comprehension, reliability,
and acceptance of both the items and the response scale,
the questionnaire was administered to a pilot sample of
10 patients. The pilot sample was also interviewed, and
opinions concerning different aspects related to under-
standing the instructions, the wording of the items, and
so on were given. This resulted in some modifications
being made to the Spanish version of the instrument.

Instruments

Sociodemographic and clinical items.Age and educational
level are reported by the patients. Clinical variables were
completed by the therapist attending the case: diagnosis
(according to the diagnostic criteria of the DSM-V), age
of onset, time of evolution of the ED, treatment and BMI.

Eating disorders quality of life (EDQOL) [6]. EDQOL
is a disease-specific health related QOL self-report ques-
tionnaire designed for disordered eating patients. It is a
25-item scale with four subscales (Psychological, Physi-
cal/Cognitive, Work/School, and Financial) and a mean-
ingful total score. Participants respond to items on a
scale from O (never) to 4 (always). EDOOL has shown
high internal reliability that ranged from 0.86 to 0.95.

Eating disorder examination questionnaire (EDEQ)
[20]. This scale measures the severity of psychopathol-
ogy associated with eating disorder features. It consists
of 36 items with a six-point Likert-type response scale
distributed in four dimensions: restraint, eating concern,
shape concern and weight concern. High scores indicate
greater severity. The Spanish validation shows adequate
internal consistency in the dimensions (a=0.83, a=0.75,
a=0.93, and a=0.74, respectively) and in the global scale
(x=0.81) [21].

Depression, anxiety and stress scales (DASS-21) [22].
This scale measures emotional distress through 21 items
rated on a four-point Likert-like scale distributed in three
subscales of depression, anxiety, and stress. The Span-
ish validation shows adequate internal consistency in the
subscales (a=0.84, a=0.70, and a =0.82) [23].
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Clinical impairment assessment (CIA 3.0) [24]. This
scale measures psychosocial impairment due to ED fea-
tures. It consists of 16 items rated on a four-point Likert-
like scale distributed in three subscales of impairment:
personal, social and cognitive. Higher scores indicate
greater severity of clinical impairment. The Spanish vali-
dation has shown adequate internal consistency in the
subscales (a=0.92, «=0.93, and a=0.90, respectively)
and in the global scale (a«=0.96) [25].

Health survey (SF-12) [26]. The SF-12 consists of a sub-
set of 12 items from the Spanish validation of the SF-36.
This scale measures health-related quality of life through
12 items rated on a three-to-four-point Likert-like scale.
It is composed of eight scales to assess physical (general
health, physical functioning, physical role and body pain)
and mental health (vitality, social functioning, emotional
role and mental health), which show adequate internal
consistency («=0.85 and a =0.78, respectively) [27].

Data analysis

The statistical computing R environment 4.2.1 was used
for the data analyses. The lavaan package [28] was used
to conduct a Confirmatory Factor Analysis (CFA). The
method of parameter estimation was MLR (maximum
likelihood estimation with robust standard errors).
According to Rhemtulla, Brosseau-Liard, and Sava-
lei [29] the maximum likelihood method is suitable for
variables with 5 or more categories and the sample size
is small. The indices used for testing the model fit were
the chi-square test, the comparative fit index (CFI>0.90
indicates acceptable fit,>0.95, good fit), the Tucker-
Lewis index (TLI>0.90 indicates acceptable fit,>0.95,
good fit), the root mean square error of approximation
(RMSEA <0.06), and the standardized root mean-square
residual (SRMR <0.08), following Hu & Bentler [30] crite-
ria. These criteria, however, should be used with caution
as the sample size is lower than N=250, and maximum
likelihood estimations tend to yield lower results in the
CFI and TLI [30]. Particular attention was paid to the
SRMR as it is a robust indicator regardless of the method
of estimation [31]. In addition, the Akaike Informa-
tion Criterion (AIC) was used to compare the fit of the
models.

The psych package for R [32] was used to obtain the
descriptive analyses, internal consistency (Cronbach’s o
and McDonald’s w coefficients), Pearson’s correlations,
and Student’s t-test for paired samples.

Results

Factor structure

The CFA was carried out through the MLR estimation.
Replicating the original study, a four-factor solution was
tested, and 9 items were assigned to the psychological
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factor, 6 to physical/cognitive, 5 to economic, and 5 to
work/school. Part of the results showed an acceptable fit
of the model, according to the cutoff values proposed by
Hu et al,, [30] [x2(269) =440.09, p <0.001; RMSEA =0.07
(90% CI 0.06~0.08); SRMR=0.07; CFI=0.90]. One of
the indices did not show an adequate fit (TLI=0.88). The
factors were correlated with each other.

An additional one-factor model was tested in order to
compare the fit between the original and the single-factor
model. In this case, the results showed that the fit of the
one-factor model was not adequate (x2(275)=2889.00,
p<0.001; RMSEA=0.13 (90% CI 0.12~0.14);
SRMR=0.12; CFI=0.61; TLI=0.58). When AIC indexes
were compared, the four-factor model was a more par-
simonious solution (AIC=9390.03) than the one-factor
model (AIC=10,140.48). Therefore, the original model
was deemed the most appropriate. Parameter estimates
of the four-factor model are presented in Table 1.

Reliability

Reliability coefficients for each of the factors are shown in
Table 1. The global scale showed adequate internal con-
sistency (¢ =0.91; ®=0.91).

Construct validity

Eating pathology, emotional distress, psychosocial
impairment, and quality of life measures were selected
to examine its relations with ED related quality of life.
The descriptive analyses of the selected variables, as well
as the Pearson’s correlations with the EDQOL factors
are shown in Table 2. Psychological and physical/cogni-
tive factors correlated with all the variables. The finan-
cial factor correlated with all the variables except for the
restraint scale of the EDEQ and the social impairment
scale of the CIA 3.0. The work/academic factor correlated
with all the variables except for the anxiety scale of the
DASS-21.

Responsiveness to change

Fifty-eight cases participated in a specialized ED inter-
vention for two months and were assessed twice over
time. Analyses of group means at Time 1 (T1) and Time 2
(T2) and responsiveness to change are shown in Table 3.
The psychological and physical/cognitive scales and the
EDQOL global scale were responsive to change. Their
mean values were significantly reduced at T2 and showed
a moderate responsiveness ranging from — 0.39 to — 0.59.

Discussion

The main aim of the present study was to analyze the
psychometric properties of the Spanish version of the
EDQOL in a sample of ED patients. Results obtained
with the CFA analysis with the original four-factor
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Table 1 Descriptive statistics of the items, item-factor
correlations, CFA parameter estimates, and internal consistency

M (SD) Item- CFA a w
factorr parameter
estimators
Psychological 091 091
1 364(1.11) 066 0.69
12 4.04(1.02) 070 0.73
13 7(1.19) 072 0.76
14 3.55(1.17) 066 0.70
15 331(1.34) 071 0.76
16 356(1.23) 073 0.78
17 360(1.23) 063 0.67
18 329(122) 073 0.76
19 3(1.39) 060 0.64
Physical/cognitive 085 086
1o 3.38(1.41) 051 0.44
1 289(1.32) 059 0.60
12 327(1.27) 063 0.63
113 343(1.21) 073 0.90
114 263(135) 067 0.75
115 3.29(1.25) 069 0.86
Financial 0.79 083
116 165(1.12) 044 049
117 129(082) 062 0.69
18 1.12(0.51) 0.60 0.67
119 144 (096) 0.66 0.80
120 1.28(0.77) 0.69 0.82
Work/academic 0.78 0.80
121 2.53(1.57) 059 0.62
122 219(1.25) 055 0.69
123 2.12(1.44) 053 0.59
124 1.86(147) 054 0.56
125 2.66(1.34) 068 0.83

M (SD) mean (standard deviation), CFA confirmatory factor analysis

model showed acceptable indices (except for the
TLI), and superior to the one-factor model. There-
fore, it was decided to keep the original four factors
with all the items, as the saturations in all cases were
adequate. Moreover, results at the level of internal
consistency and construct validity were also satisfac-
tory. As expected, the Spanish version of the EDQOL
showed relationships with almost all the measures of
eating pathology, emotional distress and psychosocial
deterioration in the sense that the greater the eating
symptoms, emotional distress and psychosocial dete-
rioration, the worse the quality of life. This result has
been found in previous studies using other versions
of EDQOL [6, 16-18]. Specifically, our results posit
that the psychological and physical/cognitive factors
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of the EDQOL scale were associated with all the vari-
ables. The financial EDQOL factor was related to all the
ED symptomatology variables, apart from the EDEQ
restriction scale and the CIA 3.0 social deterioration
scale. Finally, the work/academic factor showed rela-
tionships with all the measured variables, except with
the DASS-21 anxiety scale. The fact that the financial
factor has a lower association when compared with
the other measures could be due to the fact that the
patients have an average age of 18 years old and are not
able to have their own financial resources as they are
not working. Furthermore, most of these patients were
treated for ED in specialized public health centers.

Validation of the instrument in a Japanese sample has
shown how the EDQOL subscales and the global qual-
ity of life score of patients with eating disorders correlate
with most of the EAT-26 and EDI-2 subscales while they
have not been found significant correlations between
body dissatisfaction and the "physical/cognitive” and
"work/school" subscales of the EDQOL [18]. The study by
Mitchison et al. [33] found that all the EDQOL subscales,
with the exception of financial, were significantly corre-
lated with the symptomatology of the disorder assessed
with the EDE. However, in our study, the economic fac-
tor is only related to two of the EDEQ symptom factors,
specifically shape concern and weight concern. On the
other hand, the trend of the EDQOL correlations with
the SF-12 questionnaire carried out with a Spanish sam-
ple are similar to those found with a German sample and
with the Italian version. Thus, the mental health factor of
the SF-12 finds its highest degree of relationship with the
psychological subscale of the EDQOL, followed by the
physical subscale. As expected, in our study, the correla-
tions with the greatest associations of the EDQOL with
eating symptoms occurred with the psychological factor
followed by the physical-cognitive factor. These results
are also observed in similar studies that have evaluated
eating symptoms with other instruments such as the
EAT-26 and EDI [17, 18], which have found significant
relationships among all factors [16].

On the other hand, the means obtained in our study
show a medium level of quality of life (2.56 out of 5 in the
overall score), with the psychological area presenting the
worst level, followed by physical/cognitive and with the
financial area as the best quality of life. This trend is also
observed in other studies (Engel et al. 2006) and in the
German and Japanese versions of the EDQOL [16, 17].
Regarding the responsiveness to change of the EDQOL,
the results showed that the psychological, physical/cog-
nitive scales, and the global EDQOL scales were sensitive
to change when a second measurement was made after a
skill-based intervention. This data would mean that these
dimensions, precisely those in which there has been the
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Table 2 Descriptive analysis and correlations between EDQOL and other variables
M (SD) Range Psychological Physical/Cognitive Financial Work/Academy

EDQOL—Global score 256 (0.67) 1-5 0.79** 0.83** 0.56** 0.73**
Psychological 348(0.92) 1-5 0.65** 0.28** 0.34**
Physical/cognitive 3.15(0.99) 1-5 0.65** 0.31** 041%*
Financial 1.36 (0.63) 1-5 0.28** 0.30** 0.28**
Work/academic 2.27(1.05) 1-5 0.34** 041%* 0.28**

EDEQ—Global score 391 (1.36) 0-24 0.69** 0.57** 0.15 0.33**
Restraint 346 (1.79) 0-6 0.52%* 0.52** 0.06 0.23%*
Eating Concern 3.31(1.33) 0-6 0.64** 0.54** 017 0.35%*
Shape Concern 472(1471) 0-6 0.67** 0.49** 0.17* 0.31**
Weight Concern 4.17(1.52) 0-6 0.67%* 049%* 0.19% 0.29**

DASS-21—Global score 33.31(14.08) 0-63 0.64** 0.54** 0.25%* 0.26**
Depression 12.55 (6.14) 0-21 0.63** 0.48** 0.20* 0.30**
Anxiety 8.59(5.10) 0-21 0.53** 049** 0.23** 0.14
Stress 12.16 (4.83) 0-21 0.52%* 0.46** 0.23%* 0.22%*

CIA3.0—Global score 28.29 (11.40) 0-48 0.75%*% 0.67%* 0.25%*% 047%%
Personal impairment 12.96 (4.63) 0-18 0.73** 0.52%* 0.28** 0.28**
Social impairment 8.13 (4.50) 0-15 0.64%* 0.60%* 0.14 0.44%*
Cognitive impairment 7.19 (3.86) 0-15 0.58** 0.65** 0.24** 0.55%*

SF12—Physical Health 13.27 (3.19) 6-20 — 040** —043** —-021* —0.39**

SF12—Mental Health 13.92 (3.94) 6-27 — 0.64** — 051 —0.22% —031**

M (SD) mean (standard deviation), EDQOL Eating Disorders Quality of Life, EDEQ Eating Disorders Examination Questionnaire, DASS-21 Depression Anxiety Stress

Scales, CIA3.0 Clinical Impairment Assessment, SF-12 Health survey
**p<0.01; *p<0.05

Table 3 EDQOL responsiveness of group means to change

T1(N=58) T2(N=58) t p SRM
M (SD) M (SD)

EDQOL-Global Score 249 (0.62)  2.28 (0.66) 293 001 —039
Psychological 41(1.000 3.04(1.03) 353 <001 -046
Physical/cognitive 296 (0.97) 246 (1.00) 447 <001 —059
1.24(0.55 1.27(036) —0231 076  0.04
232(090) 235(1.12) —-020 084 003

Financial
Work/academic

EDQOL Eating Disorders Quality of Life, SRM Standardized response means

greatest interference, would be useful as measures to
assess the state of patients during treatment. However,
other studies have found that the work/academic factor
worked as a predictor at 6 and 12 months of follow-up
after treatment, so this scale should be taken into account
for possible changes [33].

QOL is a very relevant concept in the treatment of
chronic diseases and its evaluation requires specific
health-related questionnaires. This validation fills an
important gap in the field of ED in Spain. This ques-
tionnaire may be preferred by clinicians and research-
ers interested in ED-specific HRQoL impairment and as
an additional indicator of ED severity [33]. Therefore, it

could be a useful instrument that allows patients to ben-
efit from interventions directed at the areas most affected
by ED.

Regarding its limitations, we must point out several
relevant issues of this validation. First of all, we must
highlight that, although the sample size is adequate, a
limitation of this study is the small sample used to carry
out a CFA of 33 items. Although the sample includes
diagnoses of AN-P, AN-R, BED, and EDNOS, at least half
of the sample corresponds to patients with a diagnosis of
AN-R, which must be taken into account when interpret-
ing the results. Therefore, more research is needed with
the Spanish version in a larger sample and including a
similar percentage of ED diagnoses.

Another limitation is regarding generalization to males.
Although the prevalence of ED in females is higher than
in males, it is important to include men in validation
samples instruments in order to detect possible differ-
ences. Therefore, generalization of items to males should
be used with caution. Something similar occurs with age,
as the mean age of the patients was in their late teens. As
the literature shows, it is to be expected that the impact
on quality of life may vary with age and with the number
of years of disease progression. This will have to be taken
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into account when applying this instrument to the adult
population.

In relation to future psychometric analyses, it would
be convenient to study temporal stability and measure-
ment invariance (e.g., gender and diagnostic). Longitudi-
nal studies should also be carried out in order to explore
patient and treatment factors that may affect quality of
life. This will allow for the development of specific inter-
ventions that target on these factors.

Finally, the information concerning a clinical sample
of Spanish girls may not be generalizable to other His-
panic clinical samples, and further research is required
to validate the factor structure in more diverse Hispanic
groups. However, to our knowledge, this is the first study
to assess the latent structure of the EDQOL among ED
patients in a Hispanic population. Most research on ED
has been conducted in populations from Western Eng-
lish-speaking countries [34]. Therefore, this study con-
tributes to the development of cross-cultural research
among Hispanics, in order to increase the understanding
of ED among patients from understudied populations.

Conclusions

The Spanish version of the EDQOL is an inexpensive,
valid, and reliable instrument that assesses health-related
quality of life specific to patients with EDs and is recom-
mended for use both in research and clinical settings.
Our study provides a useful tool to assess QOL among
Spanish ED patients. Our Spanish version of the scale
adds to the multitude of translated versions of this scale,
allowing for cross-cultural comparisons of QOL among
these patients.

Appendix
Spanish translation of the EDQOL.
En los dltimos 30 dias ...

nunca Rara vez A veces A menudo Siempre

Psicologico

1. ;Con qué frecuencia tu alimentacién/peso ha dado
lugar a que te sientas avergonzado/a o “diferente”?

2. ;Con qué frecuencia tu alimentacién/peso te ha
hecho sentir peor contigo mismo/a?

3. ;Con qué frecuencia tu alimentacién/peso te ha
hecho no querer estar con otras personas?

4. ;Con qué frecuencia tu alimentacién/peso te ha lle-
vado a sentir que nunca te recuperards?

5. ;Con qué frecuencia tu alimentacién/peso te ha
hecho sentir solo/a?
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6. ;Con qué frecuencia tu alimentacién/peso ha dado
lugar a que tengas menos interés o placer en realizar
actividades?

7. ¢Con qué frecuencia tu alimentacién/peso te ha lle-
vado a no cuidar de ti mismo/a?

8. ;Con qué frecuencia tu alimentacién/peso te ha
hecho sentir raro/a, peculiar o extrafio?

9. ¢Con qué frecuencia tu alimentacién/peso te ha lle-
vado a no comer delante de otras personas?

Fisico/Cognitivo

10. ;Con qué frecuencia tu alimentacién/peso te ha
causado tener las manos o los pies frios?

11. ;Con qué frecuencia tu alimentacién/peso te ha
causado tener dolores de cabeza con frecuencia?

12. ;Con qué frecuencia tu alimentacién/peso te ha
causado debilidad?

13. ;Con qué frecuencia tu alimentacién/peso ha afec-
tado tu capacidad de prestar atencién cuando que-
rias?

14. ;Con qué frecuencia tu alimentacién/peso ha afec-
tado tu capacidad de entender informacién verbal y
escrita?

15. ;Con qué frecuencia tu alimentacién/peso ha redu-
cido tu capacidad de concentrarte?

Econémico

16. ;Con qué frecuencia tu alimentacién/peso ha
conducido a problemas con tu proveedor(es) de
tratamiento en cuanto el coste del tratamiento?

17. ;Con qué frecuencia tu alimentacién/peso te ha lle-
vado a tener problemas con pagar las facturas men-
suales?

18. ;Con qué frecuencia tu alimentacién/peso te ha lle-
vado a tener una deuda financiera significativa?

19. ;Con qué frecuencia tu alimentacién/peso te ha lle-
vado a la necesidad de utilizar dinero de tus ahor-
ros o utilizar tu tarjeta de crédito con frecuencia?

20. ;Con qué frecuencia tu alimentacién/peso ha dado
lugar a la necesidad de pedir dinero prestado?

Trabajo/Escuela

21. ;Con qué frecuencia tu alimentacién/peso ha con-
ducido a una baja laboral?

22. ;Con qué frecuencia tu alimentacién/peso te ha lle-
vado a sacar notas bajas?
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23. ;Con qué frecuencia tu alimentacién/peso ha con-
ducido a una reduccidn en las horas laborales en el
trabajo?

24. ;Con qué frecuencia tu alimentacién/peso te ha lle-
vado a perder tu puesto de trabajo o a abandonar
los estudios?

25. ;Con qué frecuencia tu alimentacién/peso ha con-
ducido a fallos en una clase o clases?

Abbreviations

CFA Confirmatory factor analysis
ED Eating disorders
EDQOL Eating disorder quality of life

HeRQolL  Health related quality of life
Q0L Quality of life
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Abstract: Eating disorders have serious physical, mental and social consequences that can affect the
quality of life of the sufferer. This study aimed to evaluate the relationship between the severity of
ED-related psychopathology and clinical impairment in adolescents with anorexia nervosa (AN) as
well as their perception of health-related quality of life. Eighty-six Spanish young women with AN
completed a set of questionnaires assessing eating disorder pathology, clinical impairment, and
quality of life. The set included the following instruments: the Eating Disorder Examination Ques-
tionnaire, Clinical Impairment Assessment, Short Form-12 Item Health Survey, and the Eating Dis-
order-Specific Heath-Related Quality of Life instrument. Descriptive and regression analyses were
applied to identify associations between variables. Higher scores on clinical impairment domains
were associated with greater impairment of mental and physical health. Moreover, clinical impair-
ment domains and concerns due to ED were related to a lower quality of life. In conclusion, adoles-
cents with AN have a poor quality of life. Moreover, the findings suggest that the clinical features
of impairment may serve as severity indicators of quality of life.

Keywords: eating disorder behaviors; quality of life; clinical impairment; adolescents

1. Introduction

Eating disorders (EDs) have serious physical, psychological, social, and familial con-
sequences for the people who suffer from them. As stated by Treasure et al. [1], “eating
disorders are disabling, deadly, and costly mental disorders that considerably impair
physical health and disrupt psychosocial functioning”. Long-term studies have shown
considerable rates of persisting ED pathology [2]. This protracted ED pathology means
that EDs have a significant impact on the present and future health and quality of life
(QoL) of affected individuals, their caregivers, and society [3].

Traditionally recognized for their effects on physical and psychological well-being,
EDs have increasingly been associated with impairments across other vital domains of
daily life, encompassing employment, education, familial, social, and recreational pur-
suits [4,5]. Recent investigations have revealed that individuals with EDs exhibit mark-
edly lower QoL and diminished social functioning compared to non-ED counterparts,
with psychological well-being often failing to reach the level of healthy controls, even post
treatment [2,6,7]. Furthermore, a review of the literature has indicated that individuals
with EDs experience a more pronounced decline in QoL than those diagnosed with other
psychiatric conditions, including severe depression [4,5,8].

Several studies have attempted to identify the predictors of QoL in these patients and
its association with other clinical variables. In the specific case of anorexia nervosa (AN),
the literature has shown that AN symptoms and comorbidity are related to more
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significant QoL impairments [9]; however, the results are heterogeneous. For example,
Basoglu et al. [10] showed that in AN, extreme calorie restriction was associated with sev-
eral psychological and neurological complications, which can affect these patients’ daily
functioning. In this line, Mason et al. [11] showed that dietary restriction was related to
lower QoL, and the severity of restriction and bulimic behaviors could serve as severity
indicators of QoL in AN. Weigel et al. [12] conducted a study that included both adults
and adolescents with AN. Their research showed that, in both age groups, lower BMI,
increased levels of depression, and more somatic complaints were associated with lower
health-related QoL [12]. However, this research also revealed that neither the duration of
the AN nor its psychopathology were associated with QoL [12]. Gonzalez-Pinto et al. [13]
indicated an association between psychiatric comorbidity and purging behaviors in these
the QoL of those with AN. When the subtype of the AN is considered, Martin et al. [14]
showed that patients with restrictive AN experienced a higher QoL than patients with
purgative AN.

All the aforementioned points underscore the importance of considering not only
symptom improvement but also the impacts of AN on various aspects of patients’ lives,
such as their social interactions, family dynamics, and academic or occupational function-
ing [15]. Understanding which of the symptoms and behaviors of AN are associated with
QoL can provide valuable insights into treatment targets. Therefore, this cross-sectional
study aims to explore the QoL of adolescent patients with AN, on which studies in the
literature are scarce. This study seeks to analyze how factors related to the disorder (ED
symptoms, AN subtype, duration of illness, and BMI) are associated with QoL. Addition-
ally, we aim to evaluate these associations using both a generic QoL measurement and a
specific ED-QoL scale. It is hypothesized that a lower BMI, increased levels of ED psycho-
pathology, and greater psychological distress will be linked to poorer QoL in adolescent
patients with AN.

2. Materials and Methods
2.1. Participants

Patients (86 female adolescents diagnosed with AN) were recruited between March
2021 and May 2023 from six different specialist outpatient, daycare, and inpatient ED set-
tings in Comunidad Valenciana and Murcia (Spain). A randomized controlled trial study
with a longitudinal design was used (see protocol in Quiles et al. [16]). The research assis-
tant at each center conducted a semi-structured interview to evaluate participants and
confirm fulfillment of the following inclusion criteria: (1) aged between 11 and 19; (2) AN
diagnosis according to the fifth edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-V) criteria [17]; (3) no psychiatric comorbidity; and (4) receiving treat-
ment for AN at a specialist outpatient/day-patient/inpatient ED unit.

2.2. Instruments

An ad hoc sociodemographic questionnaire was used to assess age and educational
level.

An ad hoc clinical variables questionnaire was submitted by the health care providers
at the unit of reference. It assessed diagnosis (according to DSM-V criteria), weight, BMI,
and AN time-course.

The Eating Disorder Examination Questionnaire (EDEQ) [18] was used to assess the
severity of psychopathology related to eating disorders. It comprised 36 items rated on a
six-point Likert scale, divided into four dimensions: Restraint, Eating Concern, Shape
Concern, and Weight Concern. Higher scores indicate greater severity of ED features. The
cut-off point was >20 for the total scale and >4 for the subscales, indicating clinical signif-
icance. The Spanish validation showed satisfactory internal consistency for the dimen-
sions (o = 0.83, a =0.75, a = 0.93, and a = 0.74, respectively) as well as in the overall scale
(a=0.81) [19].
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Clinical Impairment Assessment (CIA 3.0) [20] was used to assess psychological im-
pairment related to the features of ED. CIA 3.0 includes 16 items rated on a four-point
Likert scale, divided into three subscales of impairment: Personal, Social, and Cognitive.
Higher scores on each scale indicate greater severity of clinical impairment. The cut-off
point is 216 on the global impairment scale, predicting ED case status. The Spanish vali-
dation study showed satisfactory internal consistency with the subscales (a = 0.92, a =
0.93, and a = 0.90, respectively) as well as with the overall scale (a = 0.96) [21]. Despite
being originally designed for adult populations, CIA has been previously administered in
adolescent and young adult populations [22-24]. In this study, it was shown to have sat-
isfactory internal consistency with the subscales (a = 0.93, a = 0.88, and o = 0.83, respec-
tively) as well as with the overall scale (a = 0.94).

Eating Disorders Quality of Life (EDQOL) [6] assesses health-related QoL in ED pa-
tients. It comprises 25 items rated on a five-point Likert scale. The instrument is divided
into four subscales: Psychological, Physical/Cognitive, Work/School, and Financial. The
Spanish validation study showed satisfactory internal consistency with the subscales (o =
091, a =0.85, a = 0.79, and o = 0.79, respectively) and the overall scale (a = 0.91) [25].
Higher scores indicate poorer health-related QoL.

Health Survey (SF-12) [26] was used to measure health-related QoL. It comprises 12
items rated on a three-to-four-point Likert scale, distributed over eight scales: Physical
Health (General Health, Physical Functioning, Role Physical, and Body Pain) and Mental
Health (Vitality, Social Functioning, Role Emotional, and Mental Health). The Spanish
validation showed satisfactory internal consistency for each subscale (o = 0.85 and «a =
0.78, respectively) [27]. Higher scores indicate better QoL.

2.3. Procedure

The data were gathered during the initial evaluation phase of a research study that
examined the effectiveness of a skills-based intervention for patients diagnosed with an
ED. The study received approval from both the Ethics and Research Integrity Committee
of the University Miguel Hernandez of Elche and the participating ED specialized units
(Trial Identifier: ISRCTN43554732).

After confirmation for eligibility to participate, the research assistant at each center
obtained participants’ and carers’ informed consent. Subsequently, patients filled out a
self-administered paper-and-pencil questionnaire; the healthcare providers responsible
for each case submitted the patients’ clinical data.

2.4. Data Analyses

Descriptive analyses (means, standard deviations, and percentages) were used to ex-
plore the data. In addition, normality assumptions were assessed. This revealed that the
sample was not normally distributed; therefore, non-parametric tests were used to ana-
lyze differences and correlations. Wilcoxon and Kruskal-Wallis tests analyzed the differ-
ences between AN subtypes, time-course, and QoL. Spearman’s bivariate correlation co-
efficient was employed to analyze the associations between the study variables. Regres-
sion analyses were performed to assess QoL predictors, using the EDEQ and CIA dimen-
sions as independent variables and the EDQOL and SF-12 scores as dependent variables.
The SPSS (Statistical Package for the Social Sciences, Version 28) was used for statistical
analysis.

3. Results

The sample consisted of 86 female adolescents diagnosed with AN (75 restrictive and
11 purgative). Sociodemographic and clinical descriptive data of the participants are
shown in Table 1.
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Table 1. Sociodemographic and clinical descriptive data.

M SD Range N %
Age 14.86 1-60 11-19
Pre-adolescents (11-12 y.o.) 5 5.9
Early adolescents (13-15 y.o.) 52 60.5
Mid adolescents (16-17 y.o.) 26 30.2
Late adolescents (18-19 y.o.) 3 35
Education

Primary school 2 2.3
Secondary school 60 69.8
High school 16 18.6
University 5 5.8
Vocational training 2 2.3
Others 1 1.2

Weight (kg) 41.03 6.92 27-62.4

BMI 15.93 211 11.8-22.30
AN time-course 20.93 20.83 4-144
Level of care

Outpatient setting 24 279
Day-patient setting 44 512
Inpatient setting 18 209

Table 2 presents a comprehensive description of the variables investigated, with their
mean values, standard deviations, and the range of minimum and maximum scores ob-

served.

Table 2. Descriptive data of variables.

Variables M SD Min.-Max.
EDEQ Restriction 3.44 1.77 0-6
EDEQ Eating concern 3.26 1.36 0-6
EDEQ Shape concern 4.79 1.36 0-6
EDEQ Weight concern 4.11 1.50 0-6
CIA-Personal 12.13 5.01 1-18
CIA-Social 8.60 4.44 0-15
CIA-Cognitive 6.98 3.89 0-15
EDQOL Psychological 3.48 1.15 1-8.5
EDQOL Physical/cognitive 3.10 1.03 1-5
EDQOL Financial 1.14 0.37 1-3.6
EDEQL Work/school 2.46 0.96 1-4.8
SF-12 Physical 12.92 3.10 5-19
SF-12 Mental 14.20 411 6-26

Notes: M = Mean; SD = standard deviation; Min = minimum; Max = maximum; EDEQ (Eating Dis-
orders Examination Questionnaire); CIA (Clinical Impairment Assessment); EDQOL (Eating Disor-
der-Specific Health-Related Quality of Life instrument); SF-12 (Short Form-12 Item Health Survey).

First, the studied time period was grouped into the following ranges: less than one
year; between 1 and 2 years; between 3 and 4 years; and more than 4 years. A Kruskal-
Wallis test was performed, showing no significant differences in any of the variables after
the data were divided into the previously mentioned timeframes.

A non-parametric Wilcoxon test was carried out to assess differences between AN
subtypes and QoL. Two significant differences were found between the variables:
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adolescents with purgative AN had worse mental health (W=219.50, p =0.021) and scored
higher in the psychological EDQOL dimension (W = 214.50, p = 0.021) than adolescents
with restrictive AN.

Spearman’s correlation analyses were conducted to study the relationship between
all the variables (Table 3). Timeframe, age, weight, and BMI did not show significant cor-
relations with any study variables. All dimensions of the EDEQ and CIA showed signifi-
cant relationships with the QoL variables, all scoring above 0.40 except for the EDQOL
Work/School and the SF-12 Physical Health dimensions, which were below 0.40. The Psy-
chological dimension of the EDQOL showed the highest correlations with the EDEQ Eat-
ing (r=0.75, p <0.01) and Shape (r = 0.75, p < 0.01) Concern dimensions, and with the CIA
Personal Impairment dimension (r = 0.79, p < 0.01).

Table 3. Spearman’s correlations between eating disorders attitudes, clinical impairment, health-
related quality of life.

1 2 3 4 5 6 7 8 9 10 11 12 13

1. EDEQ Restriction 1
2. EDEQ Eating concern  0.67** 1
3. EDEQ Shape concern  0.67 ** 0.78 ** 1
4. EDEQ Weight concern 0.63 ** 0.74 **0.85* 1
5. CIA-Personal 0.59 ** 0.66 **0.80 **0.71** 1
6. CIA-Social 0.62 ** 0.62 **0.65 **0.63 **0.75** 1
7. CIA-Cognitive 0.45** 0.61 **0.61 **0.54 **0.67 **0.67 ** 1
8. EDQOL Psychological 0.59 ** 0.59 **0.75 **0.68 **0.79 **0.71 **0.69 ** 1
9. EDQOL Physical/cogni-
tive
10. EDQOL Financial ~ -0.11 -0.06 0.10 0.04 0.09 -0.01 0.04* 0.10 -0.00 1
11. EDQOL Work/school 0.29 ** 0.29 **0.29 **0.40 **0.29 **0.45 **0.53 **0.41 **0.43 **-0.09 1
-0.37 -0.39 -0.32 -0.39 -0.42 -0.49 -0.49 -0.51 -0.34

0.51 ** 0.62 **0.63 **0.55 **0.63 **(0.71 **0.82 **0.71** 1

12.SF-12 Physical ~ —0.48* . . o0 o 0 T Y T 019 T
-0.56 —0.62 —0.62 —0.68 —0.72 —0.68 —0.65 —0.63 -0.46
13.SF-12 Mental ~ -0.51* 20 >0 T8 TR e TR T T 001 L 051 1

Notes: ** p < 0.01. EDEQ (Eating Disorders Examination Questionnaire); CIA (Clinical Impairment
Assessment); EDQOL (Eating Disorder-Specific Health-Related Quality of Life instrument); SF-12
(Short Form-12 Item Health Survey).

To clarify the factors influencing QoL, we conducted a regression analysis, as shown
in Table 4. This analysis utilized independent variables from two sources. The Eating Dis-
orders Exploration Questionnaire (EDEQ) covered the following four dimensions: re-
straint; eating behaviors; weight concern; and body shape concern. The Clinical Assess-
ment of Impairment (CIA) evaluated the following three dimensions: personal; social; and
cognitive impairments. The dependent variables were selected from the Eating Disorders
Quality of Life (EDQOL) instrument, which comprises the following four dimensions:
psychological; physical/cognitive; economic; and work/school. Two dimensions of the SF-
12 health survey, physical and mental health, were also included. No problems of multi-
collinearity, characterized by high intercorrelations among variables, were identified
within any of the regression models.

Table 4. Determinants of Health-Related Quality of Life.

Dependent Variables/

g Predictors Roaf? F P
EDQOL Psychological 0.276 *
EDEQ Eating concern 0.611 19.846 *** 0.412 **

CIA Personal
EDQOL Physical/cognitive 0.290 **
CIA Social 0.707 30.290 *** 0"5 47 o

CIA Cognitive
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EDQOL Work/school/ -0.439 **
EDEQ Eating concern
o 0.317 6.648 *** 0.532 ***
CIA Cognitive -0.394 *
CIA Personal
SF-12 Physical/ -0.385 **
EDEQ Restriction 0.314 6.545 *** —0.466 **
CIA Cognitive
SF-12 Mental/ -0.299 *
CIA Social 0.613 20.254 *** 0295
CIA Cognitive

Notes: * p < 0.05; ** p <0.01; *** p <0.001 EDE-Q (Eating Disorders Examination Questionnaire); CIA
(Clinical Impairment Assessment); (EDQOL (Eating-Disorder Specific Health-Related Quality of
Life instrument); SF-12 (Short Form-12 Item Health Survey).

Concerning the four EDQOL dimensions, higher scores on EDEQ Eating Concern
and the CIA Personal Impairment dimensions were related to worse scores on the EDQOL
Psychological dimension, explaining 61% of its variance. Two CIA dimensions (Cognitive
and Social Impairment) were entered into the model for the EDQOL Physical/Cognitive
dimension. These dimensions were found to be predictors of a lower EDQOL Physi-
cal/Cognitive score, accounting for 71% of the variance observed in this measure. The
EDEQ Eating Concern and the CIA Cognitive and Personal Impairment dimensions ex-
plained 32% of the EDQOL Work/School dimension’s variance: higher Cognitive Impair-
ment scores were related to worse Work/School dimension scores. Eating Concern and
Personal Impairment were also negatively related to this EDQOL dimension. No predic-
tors were observed for the EDQOL Financial dimension.

Regarding the SF-12 QoL questionnaire, higher scores on the EDEQOL Restraint and
the CIA Cognitive Impairment dimensions were related to worse SF-12 Physical Health
scores, explaining 31% of its variance. Concerning the SF-12 Mental Health dimension,
two CIA dimensions (Social and Cognitive Impairment) were found to have a negative
correlation, which explained 61% of the variance in the SF-12 Mental Health dimension.

4. Discussion

The study thoroughly examines various factors influencing the QoL among adoles-
cents with AN. Through a comprehensive analysis, the research explores the impact of
different variables, including ED psychopathology, various demographic factors, and the
dimensions related to ED and impairment. The findings provide valuable insights into the
complexities of AN and its repercussions on the QoL of affected individuals.

The results of our study are similar to those found in previous studies in the literature
that confirm the existence of strong relationships between suffering from an ED and the
deterioration of QoL in adolescent patients [28-30]. Studies in the literature have already
highlighted the need to increase the number of studies that relate QoL and ED in adoles-
cent populations due to their high risk of suffering from an ED [31]. It is essential to better
understand and identify the specific differences in patients’” QoL in different diagnostic
groups [32]. The present study was conducted with adolescent patients suffering specifi-
cally from AN, which allowed us to delve deeper into the impact of AN on the QoL of this
group of patients. Other similar studies have found that patients with AN have a lower
psychological and physical/cognitive QoL compared to patients with a BN or an ED not
otherwise specified (EDNOS) [33]. Studies have found that patients with purging anorexia
had the poorest perception of QoL in all areas assessed [34].

Differences were also detected between the AN subtype and the relationship with
adolescents’” QoL, showing that adolescents suffering from purgative AN have worse
mental health. Likewise, similar studies showed that patients with restrictive AN had a
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significantly better QoL than those with purgative AN [35], and that patients with purga-
tive AN had greater psychosocial impairment than patients with restrictive AN [36].

One notable finding is the lack of significant differences for all variables studied
based on the different timeframes. This suggests that the duration of the disorder does not
necessarily correlate with variations in the measured variables, challenging the assump-
tion that longer durations inherently lead to more severe outcomes, in line with previous
studies in the literature [15]. Additionally, no significant correlations were found between
timeframe, age, weight, BMI, and the variables under consideration, indicating that these
factors may not be reliable indicators of the severity or impact of AN in this population.
These results contradict other studies that have found BMI to be the strongest predictor
of disease recovery [37]. Therefore, further investigation of the impact of these demo-
graphic and clinical factors on the QoL of AN patients should be carried out.

Concerning the objective of analyzing the relationships between ED-related psycho-
pathology factors and AN patients” QoL, the results yielded significant and high associa-
tions between all dimensions of the EDEQ and CIA with QoL variables, except for the
EDQOL Work/School and SF-12 Physical Health dimensions, which were low.

In addition, the psychological dimension of the EDQOL questionnaire showed the
highest correlations with the EDEQ dimensions of Eating and Shape Concern and also
with the Personal Impairment dimension. These findings highlight the intricate interplay
between psychological well-being and the severity of eating and shape concerns, suggest-
ing that addressing these aspects is crucial for improving overall QoL in adolescents with
AN. Studies indicate that, in AN patients, comorbidity and symptomatology are related
to greater QoL impairment, and that these patients are more likely to report bodily pain,
depression, self-harming behaviors, and suicidal ideation [9]. Recently, studies have also
revealed strong relationships between QoL and depressive symptoms in patients with AN
[38]. Therefore, therapeutically, it would be interesting to adjust the specific goals of the
intervention based on the patient’s level of physical impairment. This should also be con-
sidered when designing intervention programs, adjusting them to the patients’ needs to
improve their QoL in different areas, as this is a key factor in their recovery [39].

The strong relationships between attitudes towards eating disorders, clinical impair-
ment, and mental health-related QoL of adolescent girls were analyzed in this study. Thus,
attitudes towards eating disorders, clinical impairment, and mental health-related QoL in
adolescent girls indicated strong negative relationships between the mental health com-
ponent of the SF-12 with all dimensions of the EDEQ, EDQOL and CIA. Previous studies
in the literature have already highlighted how patients with an eating disorder have more
impaired mental health than physical health [14], as well as lower QoL than the general
population [40]. Weight concerns and their relationship with clinical deterioration trans-
late into lower QoL, even in pre-adolescents [41]. Therefore, mental health interventions
for adolescent patients with ED should also address the psychosocial areas impacted [42],
and in areas such as academic studies. In addition, our results have shown strong rela-
tionships between social and cognitive impairment and the impact of the eating disorder
on labor or academic performance in adolescent girls assessed with the EDQOL. Addi-
tionally, studies conducted with adult AN patients have also suggested that patients
spend more time at home or alone due to their impaired QoL; this impacts their work or
studies and may cause more binge eating leading to a worse QoL [11]. Other authors have
highlighted work/study impairment as the strongest predictor of overall QoL impairment
in EDs [43]. Our work has found that all EDQOL subscales, with the exception of the Fi-
nancial dimension, had significant correlations with the EDE scales, which is identical to
the results obtained by Mitchison et al. [44]. However, in our study, the two components
of the SF-12, physical and mental, obtained correlations with the EDE dimension. In other
studies, there has only been a relationship between the EDE and the mental components
of the SF-12 [44].

Regarding the second objective, which was to evaluate the different relationships of
these variables with the QoL measured from a generic measure (SF-12) and with another
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specific scale of ED QoL (EDQOL), the results showed that 70% of the variance in physical
and cognitive QoL evaluated with the EDQOL scale was explained by the CIA social and
cognitive dimensions. A comparison with the mental QoL assessment obtained with a
general QoL scale (SF-12), indicated that the results were similar, such that the CIA per-
sonal and cognitive dimensions explained 61% of the variance, excluding eating sympto-
matology variables from the explanatory model. Patients with greater ED psychopathol-
ogy experienced more significant impairment secondary to ED, as previously reported in
other studies using clinical samples [14, 18, 37, 38]. These results are in line with previous
studies showing that the QoL of patients with AN is greatly affected by eating symptoms,
and that this deterioration increases as the symptoms become more intense [39]. These
findings underscore the importance of considering the impact beyond clinical symptoms.
Individuals with EDs not only face challenges related to eating and weight but also expe-
rience a significant burden in their psychosocial functioning, resulting in a lower QoL.
This finding underscores the need to address well-being in all areas of life for adolescents
with ED. Therefore, the use of specific instruments and adapted measures for this type of
patient, in order to assess their functioning in different areas and in their psychosocial
impairment as it relates to QoL, should be a future aim [22].

Moreover, as expected, the EDEQ Eating Concern and CIA Personal Impairment di-
mensions explained a high percentage of variance (61%) in the psychological dimension
of the EDQOL. The AN core symptom, eating concern, is related to higher eating pathol-
ogy, emotional distress, and psychosocial deterioration in the sense that the more intense
the eating symptoms, emotional distress, and psychosocial deterioration, the worse the
QoL. This result has been found in previous studies [45, 46].

Personal and cognitive impairment are also included as explanatory variables in the
case of school and work QoL, together with eating concern. In this case, the explained
variance was lower (32%), again highlighting the impairment caused by the core symp-
toms in patients with AN. On the other hand, the psychological dimension of QoL was
explained (61%) by restriction concern and personal impairment. In this case, a core symp-
tom of ED (eating concern) is related to mood and self-perception. Studies with a larger
sample should be conducted to assess how this deterioration is associated with the AN
time-course, as well as to assess possible differences with other types of ED.

It is remarkable that the cognitive dimension of psychosocial impairment exhibits a
noteworthy impact on the physical, school, and mental dimensions of QoL. This confirms
that cognitive challenges, such as fixation on body image and self-esteem, exert a pro-
found influence on the lives of adolescents with EDs [47]. These outcomes strongly advo-
cate for implementing interventions specifically designed to address these nuanced as-
pects within the framework of ED treatment.

Finally, we highlight the fact that neither impairment nor deterioration explained the
financial dimension of QoL. This could be because economic concerns are not a central
aspect of ED, especially in adolescent girls, and that psychosocial impairment manifests
more intensely in other domains of patients’ lives. We think that, due to the age of the
patients, who are minors and financially dependent on their families, they do not perceive
an impairment in this dimension of their EDQOL. However, this aspect can be signifi-
cantly altered in their families or in adult patients, for whom the illness can involve a high
economic cost and a significant loss of QoL for those affected [29].

Based on the results obtained, we can confirm that the specific QoL instrument
(EDQOL) is able to explain a higher percentage of AN in psychological and physical di-
mensions, while the general questionnaire, SF-32, explains a high percentage of variance
in the mental domain but not in the physical domain. Previous studies have highlighted
this limitation of the generic tool, SF-32, by pointing out that the increased physical activ-
ity associated with improved QoL in the SF-36 may be a sign of severity in anorexia ner-
vosa rather than of improvement [48]. However, in a more recent paper, Panea-Pizarro et
al. [49] concluded that the SF-36 could be useful for monitoring the impairment of health
in adults ED patients. Therefore, it is necessary to develop studies with a larger number
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of participants and with a longer follow-up to be able to evaluate the usefulness of these
scales for collecting changes throughout treatment.

The present study has some limitations. First, its cross-sectional nature implies that
we cannot conclude causality between variables. Further research is needed using a lon-
gitudinal design. The typical limitations and advantages of using a self-administered
questionnaire must also be considered [50]. As this study was carried out with Spanish
participants, its generalizability may be limited due to specific characteristics of the sam-
ple, such as demographics, cultural backgrounds, and geographic locations. Results may
not be representative of the broader population of adolescents with AN. Another limita-
tion concerns generalization to males. Although the prevalence of ED in females is higher
than in males, it is essential to include males to detect possible differences [19]. Future
studies should analyze the relationship between QoL and the time progression of ED, and
whether the results of this investigation can be transferred to patients with BN or EDNOS.
Likewise, given that EDs affect not only the patient but also their entire family and social
environment, the impact of support systems on treatment outcomes and QoL should be
investigated, and interventions involving and enhancing support from family and friends
should be developed. In this report, the CIA 3.0 has been administered in adolescent and
young adult populations, as previous studies have done [22-24]. Despite showing good
reliability scores in this sample, it is worth noting that the CIA is a psychometric tool de-
signed for adult populations. Moreover, the sample size was small because the target pop-
ulation is specific and limited, restricting the availability of subjects for the study. Finally,
longitudinal studies should be conducted to explore AN trajectories and how various fac-
tors evolve over time. This approach would provide a more dynamic understanding of
the disorder, treatment effects, and their implications for QoL.

Among the strengths of this work, we highlight that, to our knowledge, there are few
studies to assess the determinants of QoL in adolescent patients with AN. A strength of
this study includes the sample we used, which comprises participants with AN from six
different ED services. Therefore, it is safe to state that the sample is representative of pa-
tients seen in daily clinical practice, and that these results may be generalizable to other
populations with ED. Another strength of this study includes the use of a large sample of
adolescents with a diagnosis of AN. This is also the first study to examine the QoL of AN
patients with a specific QoL questionnaire for adolescent Spanish patients. In addition,
there are very limited previous studies that have examined QoL in adolescents with AN;
therefore, the current study adds meaningful data to the current literature on the topic.

The results of this study have several practical implications for clinicians, healthcare
providers, and researchers working with adolescents with AN. Results provide relevant
implications for clinical practice, as they can guide the design of more effective and per-
sonalized interventions for patients with AN. By understanding the QoL of these patients,
we can address not only the physical symptoms, but also the psychological and social
aspects that affect their lives. Previous research revealed that patients receiving treatment
can improve their QoL [30]. However, even in the case of remission, patients’” QoL has
been found to remain lower than that of the general population [51]. The present study
showed that anorexia symptoms were associated with the physical, psychological, and
social dimensions of QoL. Cognitive impairment was shown to have a positive and signif-
icant relationship with the psychological and social QoL of patients, and a negative rela-
tionship with the mental subscale of SF-36. These results make cognitive impairment a
relevant target in the treatment of ED. Along the same lines, personal impairment should
be the target of intensive therapeutic interventions, as it has been shown to be a psycho-
logical and academic determinant. Finally, social impairment was shown to have a signif-
icant influence on physical, cognitive, and mental dimensions of QoL. The literature states
that core symptoms, such as worries about eating or restriction, are essential targets in the
treatment of anorexia. To our knowledge, these results suggest that clinicians should con-
sider the dimensions of QoL as therapeutic goals. In addition, including these measures
in assessment protocols can provide viability for the treatment of anorexia. Further
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implications of the study are as follows: (a) The early detection and timely intervention
may help prevent the exacerbation of symptoms and contribute to better long-term out-
comes; (b) Given the strong correlations between psychological well-being, eating, and
shape concerns with QoL, interventions should specifically address these aspects. Cogni-
tive-behavioral therapy or interventions targeting body image and self-esteem may be
beneficial to improve well-being; and (c) Clinicians should conduct comprehensive assess-
ments that consider multiple dimensions, including eating concerns, personal impair-
ment, and cognitive and social impairment. This holistic approach can guide treatment
planning in addressing the various facets influencing QoL [52].

5. Conclusions

This study showed a deteriorated QoL in adolescent patients suffering from AN. Re-
sults showed that patients with a purgative AN diagnosis had worse mental health. Other
variables, such as BMI, weight, and timeframe, were not significant. Additionally, the re-
sults showed that, although a generic mean QoL is useful for evaluating these patients, it
is necessary to develop specific measures, such as EDQOL, that allow for a better under-
standing of the variability and specificity of these disorders. In summary, this study is one
of the only studies to evaluate the QoL of adolescents suffering from ED. Future studies
should focus on longitudinal data that allow researchers to observe the changes in QoL in
relation to eating symptoms.
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