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This research aims to analyse the effectiveness of psychological treatment in children who have undergo-
ne multiple traumatic events. An adaptation of cognitive-behavioral therapy with narrative components,
supported by the EMMA-CHILD virtual reality system, was applied to 77 boys and girls in care (6 to 16
years). The following pre and post-treatment tests were applied: Child Behavior Checklist (CBCL) to ca-
regivers. The Spanish version of the State-Trait Anger Expression Inventory in Children and Adolescents
(STAXI-NA), Children’s Depression Inventory (CDI), Multifactor Self-Evaluative Child Adaptation Test (TA-
MAI), all applied to children. A standardized mean difference effect size was used based on the t score to
verify the efficacy of each treatment group. The implementation of PEDIMET TF-CBT offered significant
improvements in PTSD, depression symptoms. In addition, children showed reductions in trait anger and
progress in anger control, producing statistically significant changes and moderate effect sizes in both
STAXI-NA measures, and in general adaptation to various contexts, with clinically and statistically signi-
ficant improvements found in global, personal, social and school adaptation with moderate to high effect
sizes. Due to its playful content, application of VR in psychological treatment of children and adolescents
increases involvement and pleasure in therapy. As regards the VR system used in the present study, “The
World of EMMA”, adds new and important possibilities to treatment.

Tratamiento psicolégico en trauma infantil con apoyo de realidad
virtual

RESUMEN

Esta investigacion tiene como objetivo analizar la eficacia del tratamiento psicol6gico en menores con mul-
tiples traumas. Se ha aplicado una adaptacién de la terapia cognitivo-conductual, con componentes narra-
tivos en el sistema de realidad virtual EMMA-infancia que fue aplicado a 77 nifios y nifias en acogida (de
6 a 16 afios). Se aplicaron las siguientes pruebas pre y post: Child Behavior Checklist (CBCL) a cuidadores.
Inventario de Expresion de Ira Estado-Rasgo en Nifios y Adolescentes (STAXI-NA), Inventario de Depresion
Infantil (CDI), Test Autoevaluativo Multifactorial de Adaptacién Infantil (TAMALI), todas aplicadas a los nifios.
Se utiliz6 el tamafio del efecto de diferencia de medias estandarizado (d) en funcién de la puntuacion t para
verificar la eficacia de cada grupo de tratamiento. La implementacién de PEDIMET TF-CBT ofrecié impor-
tantes mejoras en el trastorno de estrés postraumatico y los sintomas depresivos. Ademas, mostraron re-
ducciones en ira rasgo y mejoras en el control de la ira, obteniendo cambios estadisticamente significativos
y tamafios del efecto moderados tanto en el STAXI-NA como en la adaptacién general, con mejoras clinicas
y estadisticamente significativas en adaptacién global, personal, social y escolar con tamafios de efecto de
moderados a altos. La aplicacién de la realidad virtual en el tratamiento de nifios y adolescentes aumenta
la implicacién y el placer de la terapia debido a su componente lidico. En cuanto al sistema de realidad
virtual utilizado en el presente estudio, “El mundo de EMMA”", afiade nuevas e importantes posibilidades
al tratamiento.
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Introduction

The most pressing public health issue is child abuse, often referred
to as the “hidden epidemic” (Lanius et al., 2010), due to its severe
and enduring impact on both the physical and mental well-being of
victims, as well as on society asawhole., One in two children, equating
to one billion children or adolescents worldwide, experience some
type of violence annually (World Health Organization, 2020).

Exposure to recurrent traumatic events during early childhood,
including neglect, inadequate protection, physical, emotional, and
sexual abuse, as well as witnessing gender- based violence, leads
to various disturbances in psychological development, attachment
relationships, cognition, emotional regulation, impulse control, and
self- concept (Cervera et al., 2020; Lopez-Soler, 2008; Van der Kolk
et al., 2019). These issues are classified as complex trauma by the
International Classification of Diseases, 11th edition (World Health
Organization, 2018). Reactions to traumatic situations are varied
and diverse (Cervera et al., 2020), and the psychological impact
resulting from these situations is modulated according to a series of
variables, such as the characteristics of the event suffered, individual
characteristics of the victim, and the contextual characteristics
surrounding the person who suffers the event, with social support
being the most relevant protective element (Carlson and Balenberg,
2000). Because intrafamilial social support networks are likely to be
more damaged in cases of intrafamilial sexual abuse than in cases
of domestic violence, it is consistent with such high rates of PTSD
(59%) and Complex Trauma (40%), according to ICD-11 criteria, in
adolescents who have suffered sexual assault (Villalta et al., 2020). In
addition, other international research observed that having suffered
sexual abuse in childhood (OR = 2.33; 95% CI: 1.20-4.54), is a higher
risk factor than physical neglect (OR = 1.81; 95% CI: 1.02-3.20) for
developing externalizing symptoms, and juvenile delinquency
(Porto-Faus et al., 2019).

Children and adolescents in both residential and family care
endure additional challenges, including experiences of separa-
tion, the loss of relationships, and frequent transitions between
care settings. These young individuals often exhibit symptoms
of post- traumatic stress, associated with anxiety, depression,
and behavioral and adjustment disorders (Gonzalez-Garcia et al.,
2017; Lopez-Soler, 2012; Martin et al., 2020). As a result, in 2016,
the United Nations Member States unanimously adopted the new
global agenda for 2030, which for the first time established a spe-
cific objective to eliminate all forms of violence against children
(Council of Europe, 2017; World Health Organization, 2019). Abu-
se during childhood generates lasting dysfunctions in brain regu-
lation mechanisms, such as the hypothalamic-pituitary-adrenal
axis, generating significant physical consequences and alterations
in the development of brain structures (Van Rooij et al., 2020).
The fact that children are exposed to traumatizing situations is a
condition that predisposes them to the development of additional
psychopathologies, since the brain, being an organ with a capacity
for plasticity, i.e., modifiable in the face of experiences, if these
experiences are traumatic, early and affect children with a deve-
loping brain, they will cause it to develop on a basis of trauma
and not on a basis of attunement or secure attachment between
caregivers and children, which is the basis for adequate emotional
regulation, and may result in the brain of children not reaching
optimal functionality (Breidenstine et al., 2016; Tian et al., 2024).

Trauma Focused-CBT

In psychological treatment of childhood trauma, the main
evidence-based treatment guidelines, such as the British National

Institute for Clinical Excellence (NICE, 2018) and the American
Academy of Child and Adolescent Psychiatry (Cohen, et al., 2010; Lee
et al., 2015), recommend cognitive behavioral therapy (CBT) as first-
choice treatment. Trauma- Focused Cognitive Behavioral Therapy
(TE-CBT; Cohen et al., 2006) is the only one mentioned as a well-
established effective treatment (Dorsey et al., 2017; Kliethermes et
al., 2017).

A series of meta-analytical reviews of experimental and quasi-
experimental trials with TF-CBT, were shown as superior to other
therapies in reducing PTSD, anxiety, depression and behavioral
problems in children and adolescents who were victims of various
kinds of abuse (Cox et al., 2025; Mavranezouli et al., 2020; Xiang
et al.,, 2021; Wang et al., 2023). Over the last two decades, research
interest has focused on verifying the effectiveness of TF-CBT
adaptations in children exposed to complex trauma in reducing
PTSD symptoms, depression, behavioral problems, anger, self-
concept and global health (Amedu & Dwarika, 2024; Bartlett et al.,
2018; Goldbeck et al., 2016; Jensen et al., 2022; Sachser et al., 2017).

TF-CBT is a psychological treatment of cognitive behavioral
basis focused on children aged between 4 and 18 exposed to acute
or chronic traumatic events. It proposes a format of individual
sessions, both for young people and their caregivers, as well as
joint sessions. CBT-FT integrates cognitive-behavioral components
and other theoretical perspectives, including attachment theory
(Bowlby and Solomon, 1989), in its interest in the incorporation
of the primary supportive caregiver into therapy, and humanistic
approaches (Rogers et al., 1981), considering the clinician-child
relationship as crucial to successful implementation of FT-CBT
techniques (Cohen et al., 2006). Therapy involves a range of
components: psychoeducation and parenting skills, affective
expression and regulation, relaxation skills, cognitive coping skills,
trauma narrative development and processing, in vivo gradual
exposure, conjoint parent-child sessions and enhancing safety and
future development.

The live/imaginary exposure technique that incorporates TF-
CBT has proven very effective in reducing PTSD, both in adults and
children, and recognized by the American Psychological Association
and NICE as a treatment of choice (APA, 2006). Nonetheless, there
are certain barriers to its implementation, such as difficulties
some have both in imagining the traumatic event and in becoming
emotionally involved with the memory of the trauma, both due to
a “disconnection” and excessive emotionality (Foa et al., 2013). At
the same time, resistance from both patients and clinicians to its
application is because of very painful emotions caused by exposure
to traumatic memories and experiences (Ruzek et al., 2014). Factors
that may be particularly sensitive for children, due to challenges
in cognitively articulating their experiences and conveying the
emotions they feel.

In this regard, abused children, besides avoiding memories,
may reflect a tendency to reject and deny traumatic experiences
in familial settings, as individuals frequently idealize their
attachment figures and rationalize the behaviour of their
aggressors. In many cases, there is a failure to acknowledge
harm caused. Addressing these matters can lead to feelings of
disorientation, pain, and rejection, driven by a dual purpose: to
avoid suffering and to protect their attachment figures (Herman,
1992; Lépez-Soler, 2008; Lépez-Soler et al., 2008).

Virtual Reality Exposure Therapy, VRET

Virtual Reality (VR) has emerged as a viable alternative for
facilitating exposure techniques for patients who struggle with
real-life exposure or imaginative scenarios. The potential benefits
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of utilizing virtual reality include: (1) VR offers a highly realistic
simulation of reality, which helps patients who have challenges
with imaginative thinking (Powers et al., 2013); (2) it enables
comprehensive and precise control over the presentation of feared
stimuli or traumatic events, thereby enhancing cognitive avoidance
and increasing emotional engagement, a crucial factor in the success
of exposure techniques (Botella et al., 2015); (3) it provides a greater
level of privacy compared to traditional in vivo exposure methods;
(4) it enables creation of scenarios that extend beyond real-life
experiences, promoting self-learning and overlearning (Gutiérrez-
Maldonado et al., 2009); (5) clinicians can quickly halt exposure if it
becomes excessively distressing for the patient (Parrish et al., 2016);
(6) it offers a timeless and secure environment, ensuring safety and
protection (Kim & Kim, 2020); and (7) it reduces both cost and
time linked to exposure by simulating the feared stimulus within
the therapeutic setting, as opposed to real-world in vivo exposure
(Repetto et al., 2011).

Several systematic reviews have recently been published
aiming to evaluate the effectiveness of research using Virtual
Reality Exposure Therapy (VRET) for PTSD treatment (Botella
et al.,, 2015; Carl et al., 2019; Eshuis et al., 2020), as well as for
PTSD and depressive symptoms associated with trauma in adults
(Kothgassner et al., 2019). Re- search concludes that VRET is an
effective and efficient alternative in PTSD treatment, superior
to control conditions and other psychological therapies, and
comparable to standard interventions based on exposure to
PTSD. Eshuis et al. (2020), concluded VRET can be an effective
alternative to current treatments, particularly in patients with
PTSD who have not responded to previous treatments. Likewise,
research highlights high satisfaction and acceptability by patients
(Botella et al., 2015; Rizzo & Shilling, 2017). All reviews conclude
with the need to develop more quality research, as well as
inclusion of studies evaluating the impact of VR-EBT on other
frequently occurring comorbid PTSD symptoms. VR is shown to be
effective in various contexts, both in general clinical and hospital
contexts to reduce pain and anxiety in pediatric patients (Eijlers
et al., 2019; Ridout et al., 2021).

Virtual Reality in the psychological treatment of children
and adolescents

In recent years, new technologies have increasingly been used
for evaluation and treatment of problems related to mental health,
both in adults, children and adolescents. Clinical practice with
adolescents suggests behavioral procedures require those which
guarantee their understanding and cooperation, as well as large
doses of flexibility and creativity (Gutiérrez-Maldonado et al., 2009).

The application of VR to therapies with children and adolescents
has shown effectiveness in training attention and social skills,
cognitive rehabilitation and overall, in children with diagnoses
of ADHD and autism spectrum disorder (Kim & Kim, 2020).
Kothgassner & Felnhofer (2020) recently performed a systematic
review on studies that used VRET for anxiety disorders in children
and adolescents. They concluded that though there are encouraging
results for treatment of social anxiety, school phobia, and specific
phobias, research on VRET in children and adolescents with anxiety
disorders remains rare. The authors found no studies with VRET in
children and adolescents with PTSD.

Besides advantages resulting from application of VR to therapy
in adults, research indicates further benefits in therapy when
applied to children and adolescents; One notable advantage is that
the immersive and relatable environments offered by VR resonate
well with younger individuals, enhancing its effectiveness in

therapeutic settings. (Lauricella et al., 2014), the attractiveness
of its playful aspect, which aids motivation and adherence to
treatment (Alcantara-Lopez et al., 2017; Kim & Kim, 2020; Lopez-
Soler etal., 2011); and the effectiveness and efficacy that therapeutic
techniques bring when applied in the virtual environment, since VR
is experienced with a greater degree of reality by children more
than adults (Bailey & Bailenson, 2017).

Despite the high potential of VR as a tool for treatment of
various anxiety disorders, ADHD and ASD in childhood, as well
as in treatment of PTSD in adults, there is still notable lack of
research regarding PTSD in children and adolescents (Kothgassner
& Felnhofer, 2020) and other symptoms associated with complex
trauma.

Virtual Reality TF-CBT

In recent years, initial applications of the therapeutic technique
within the framework of TF-CBT have been published, using
the virtual reality system known as “EMMA world”. This system
has been employed in the psychological treatment of various
conditions, including trauma and stress-related disorders such as
adjustment disorder and PTSD (Bafios et al., 2011; Guillén et al.,
2018). Additionally, it has been used for training mindfulness skills
within the context of virtual reality dialectical behavioral therapy
(Navarro-Haro et al., 2017).

The GUIIA-PC research team at the University of Murcia (Spain)
conducted the first adaptation of this system in 2008 called “EMMA-
Child”. The first steps of the application of Virtual Reality TF-CBT
were implemented with a child victim of domestic abuse (Lopez-
Soler et al., 2011) and with a group of 8 children and adolescent
victims of com- plex traumas who lived in foster homes and in
family foster care (Alcantara-Lopez et al., 2017). Virtual Reality
TF-CBT was effective in reducing PTSD and internalizing (anxiety,
depression), externalizing (hyperactivity, behavioral problems)
symptoms, and in improving anger control and global adaptation of
children and adolescents.

Given the clear positive effects that the VR tool can provide to
adherence, effective- ness and efficacy of TF-CBT and the scarcity of
studies of this type in the abused child and adolescent population,
this present work is the first pilot study to international level
of the application of Virtual Reality TF-CBT in children and
adolescents with complex trauma. The working hypothesis is that
that intervention will result in a clinically significant decrease in
symptoms associated with post-traumatic stress, depression, as
well as both internalizing and externalizing behavioral issues.
We also anticipate improvements in anger management and the
psychosocial adjustment of these children and adolescents.

Method
Recruitment and Assessment Procedures

Participants were children in care (group home and family
foster homes) from Spain and selected from the Project for the
Evaluation, Diagnosis and Psychological Intervention for Children
in Care (PEDIMET), agreed between the Department of Family
and Social Policies and the University of Murcia, from 2008.
The children and adolescents—were treated at the Virgen de la
Arrixaca University Hospital (Murcia, Spain) by a psychologist
with at least 5 years’ experience in clinical intervention and
with specific training in application of TF-CBT. children and
adolescents sent by Child Protection were randomly assigned to
a psychologist. First, an interview was carried out with the main
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Components adapted from TF-CBT for Virtual Reality TF Prieto (2016)

Components

Description

Psychoeducation (P) Parenting (P)

Relaxation (R)

Affective Expression and
Regulation (AER)

CognitiveCoping (CC)

Discussion and education about child abuse in general and typical emotional and behavioral reactions to the subject.
Training for caregivers/ educators in behavioral management strategies and positive communication.

Relaxation training based on breathing techniques, progressive mental and muscle relaxation.

Improving ability to identify and express emotions, helping the young person to manage emotional reactions regarding
abuse, and practise selfcontrol and selfrelaxation.

Helps the child or adolescent understand the connection between thoughts, feelings, and behaviors; explore and correct
misattributions related to everyday events.

Trauma Narrative Development
and Processing (TN)
Book of life.

In vivo exposure(IE) e

Self-Concept and identity

Reconstruction (SCIR) appropriate connections.
Enhancing Safety and Social Skills
(ESSS) managing future traumarelated stressors.

Gradual exposure exercises, including narrating the trauma verbally or in writing, and processing erroneous and/
or harmful thoughts linked to the abuse. Mindfulness techniques are implemented that promote development of full
attention and coping with emotions associated with trauma.

By gradual in vivo exposure to traumarelated stimuli, the child or adolescent learns to control their own emotional

Promotion of selfknowledge, development of a positive personal identity, feelings of selfefficacy and establishment of

Education and training in safety skills and improvement in interpersonal relationships. Developing new skills in

caregiver or guardian, consent for the intervention was requested
from these and the child and the procedure and treatment aims
were explained. The pre- and post-intervention evaluations were
conducted by psychologists other than those who performed
the psychological treatment. One hundred and seventy-seven
children and adolescents were initially selected, of whom 46
finished the process and completed post-intervention evaluation.
Follow-up could not be performed due to the large sample loss,
for reasons of return to biological family, adoption or foster care,
change of region or country.

Participants

Spanish children and adolescents aged 6 to 16 years (average 11
years, SD 2.35) who had suffered severe and chronic intrafamilial
violence were recruited into the study. The final sample was 46
participants, 24 (52.2%) boys and 22 (47.8%) girls, and mainly
Spanish nationals (76.1%), the rest were nationalities from
Africa, Latin America and Eastern European countries. Thirty-one
(67.4%) were in group homes for abused children, 11 (23.9%) in
kinship foster care (grandparents or aunts/uncles), 3 in foster
families and 1 in adoptive family. The children and adolescents
had experienced two or more forms of trauma (e.g., neglect,
emotional, physical abuse, and witnessed domestic violence). All
had suffered neglect and interpersonal violence.

The inclusion criteria were: being referred to PEDIMET,
being between 6 and 18 years of age, having experienced severe
and chronic intrafamilial maltreatment, and showing severe
adjustment disorders and/or emotional and/or behavioral
disorders. Exclusion criteria included participants whose single
trauma exposure was sexual abuse, present intellectual disability,
generalized developmental disorders or psychotic disorders. This
research received informed consent from all participants and the
Child Protection Council.

Therapy
Adaptation of TF-CBT

Virtual Reality Trauma Focused-CBT (Virtual Reality TF-CBT)
is based on an adaptation of the TF-CBT (Cohen et al., 2006),
manualized CBT for children and adoles- cents between 4 and
18 years old, exposed to different traumatic events (acute or

chronic). It proposes a format of individual sessions, both for
minors and their caregivers, as well as joint sessions. Likewise,
it includes a series of treatment components included in the
acronym PRACTICE: Psychoeducation, Relaxation, Affective
modulation, Cognitive coping, Trauma narrative and processing,
In vivo-exposure, Conjoint sessions and Enhancing safety.

An adaptation of the original Trauma-Focused Cognitive
Behavioral Therapy (TF- CBT) model, as developed by Cohen et
al. in 2006, has been implemented. This adaptation, known as
Virtual Reality TF-CBT (Lopez-Soler et al., 2022), retains the
acronym Practice (see Table 1) and encompasses all modules
except for the Conjoint sessions with parents. This exclusion is
due to the fact that most children were residing in group homes
and had minimal or no contact with their family of origin. The
designated caregiver for each child received guidance and
support, psychoeducation regarding post-traumatic responses in
children and adolescents, and training in educational skills aimed
at educators and foster or adoptive family members through the
initial Parenting component

As part of the component Trauma Narrative the book of life
technique was included. Intended to facilitate the narration
of traumatic events, the child or adolescent relates their life
in different chapters which represent the past containing the
traumatic experiences, the present and the future. It has 3 aims;
(a) to help in elaboration of past traumatic experiences, (b)
support integration of this experience into their lives and (c)
promote creation of positive future expectations.

A further novelty in this adaptation of the TF-CBT was
inclusion of a specific component, Self-Concept and identity
Reconstruction, aimed toward enriching the self- concept, self-
esteem and self-efficacy of abused children and adolescents. The
main objective was to work on alterations in self-perception and
self-esteem which had been observed in children and adolescents
exposed to complex traumas (Herman, 1992).

Therapy is structured in a sequential manner across various
modules. The initial phase focuses on establishing a therapeutic
alliance and achieving emotional stabilization, as suggested by
Herman (1992). The second phase involves addressing exposure
to traumatic events, while the third phase emphasizes personal
empowerment and reintegration (see Figure 1).

Sixteen sessions were designed, though as recommended by
the authors, children and adolescents received between 16 and 22
sessions to devote more time to the initial phase of stabilization
and to establish trust between therapist and children with
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symptomatology associated with complex trauma (Cohen et
al., 2012). Therefore, duration of treatment ranged from 6 to 9
months. Three TF-CBT adaptations were designed for two age
groups, 6 to 11 and 12 to 16.

Figure 1. Distribution of Virtual Reality TF-CBT components per session
(Prieto 2016).

Session 1 P AER R

Session 2 P AER CcC R

Session 3 P AER CcC ESSS R

Session 4 P AER CcC ESSS SCIR R
Session 5 P AER CcC ESSS SCIR R
Session 6 P AER TN SCIR R

Session 7 P AER TN SCIR  ESSS R
Session 8 P N IE SCIR R

Session 9 P TN IE SCIR AER ESSS R
Session10 P N IE ESSS R
Session11 P IE ESSS R

Session12 P TN IE ESSS CcC R
Session13 P TN CcC R

Session14 P TN R

Session15 P TN-NL R

Session16 P TN-BL R

Note. AER: Affective Expression and Regulation; R: Relaxation; P:
Psychoeducation Parenting; CC: Cognitive Coping; SCIR: Self-Concept and
Identity Reconstruction; R: Relaxation; TR: Trauma Narrative; IE: In Vivo
Exposure; ESSS: Enhancing Safety and Social Skills

Inclusion of VR

Virtual Reality TF-CBT used EMMA (Engaging Media for Mental
Health Appli- cations) Virtual Reality (VR) system, adapted to
childhood and adolescence EMMA- Childhood. This technology is
based on creating three-dimensional environments allowing the
child or adolescent to interact in the environment in real time.
Previous research suggests it might be useful in treating children
who are victims of complex traumas (Alcantara-Lopez et al., 2017;
Lépez-Soler et al., 2011).

The use of EMMA-Childhood was implemented in relaxation,
affective expression and regulation, trauma narrative develop-
ment and processing (book of life), and in vivo gradual exposure
components (Table 2 and Figure 2).

Table 2

Clinical assessment measures Measure Completed by
Caregivers Child Behavior Checklist (CBCL)

The CBCL collects information provided by primary caregivers
to evaluate behavioral and social problems in school-age children
(6-18 CBCL, Achenbach & Rescorla, 2001). The CBCL 6-18 comprises
113 items and provides scores for three main scales: internalizing,
externalizing, and total. As well as scores on 8 scales based on
syndromes collected in the Diagnostic and Statistical Manual
of Mental Disorders (4th ed., text rev.; DSM-IV-TR; American
Psychological Association, 2000). The internal reliability of the
scales based on the DSM for the American version ranged between
.72 and .91 (Achenbach & Rescorla, 2001) and were quite similar
to those found for the Spanish population: .71 and .87 (Sardinero
etal., 1997).and .70 and .82 (Lacalle et al., 2012). Criterion validity
of the Spanish version was assessed and found acceptable against
a structured psychiatric interview (.69 to .83; Estrada et al., 2010).
A caregiver report was used instead of a self- report because we
believe that increasing the number of informants, including third
parties, increases the clinical validity of the assessment.

¥ ¢ ¥ °mfﬁmm

suparman
s

d

Figure 2. Some elements from the virtual reality system EMMA-Child.

Measures Completed by children Child PTSD Symptoms
Scale (CPSS)

CPSS (Foa et al., 2001) is the children’s version of the Post-
traumatic Diagnostic Scale (PDS; Foa et al., 1997). It is designed

Activities in EMMA-Child for components of Virtual Reality TF-CBT (L6pez-Soler, 2022)

Relaxation (R)

Affective Expression and Regulation
(AER) with vital situations.

Create environments conveying calm (music and scenery) to practise relaxation.
Select colours, objects, images, music, and scenarios symbolizing the emotion worked on in the session, associating it

Detect certain emotions in others through images associated with significant people in your life.

Trauma Narrative
Development and Processing (TN)
Book of life.

Select elements representing a safe place.
Go through the different virtual scenarios to train awareness of bodily sensations.
Represent real or fictional characters with music and images whom you identify with.

Symbolise the narrative created about your life story through a character from a song, story or movie.
Make a collage by inserting images into the virtual book that represent who you are and what has hap- pened to you.
Write chapter title in the virtual book and insert images symbolizing the chosen experiences.

In vivo exposure (IE)

Choose feared images from lowest to highest degree.

Expose yourself to traumatic events represented with colours, objects, images, music, scenery and atmospheric
conditions, identifying thoughts and emotions, and recounting your experience.

Select the virtual image symbolizing the pain or suffering experienced

Choose objects and images related to the traumatic event you wish to eliminate from your life, enter these into the
meaning transformer and press the transformation button.
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to evaluate PTSD and severity of symptoms in children and ado-
lescents who have suffered a traumatic event. Based on DSM-IV
di- agnostic criteria, it evaluates total PTSD and three groups of
symptoms: reexperiencing, avoidance and hyperarousal. It has a
four-point Likert type response format referring to frequency of
manifestation of symptoms. This test has adequate psychometric
properties in Spanish children, internal consistency (.83 to .89)
and cross-language reliability (.93; Kassam-Adams et al., 2013).

Children’s Depression Inventory (CDI)

CDI (Kovacs, 1992) is a self-report instrument which measures
depressive symptomatology in children from 7 years of age. It
provides two indices: dysphoria and negative self-esteem, the
sum of which offers a total depression index. CDI has been shown
to have adequate construct validity and internal consistency
ranged between .70 and .94 in clinical and non-clinical samples
(Kovacs, 1992). Studies conducted in the Spanish population have
offered data with adequate internal consistency, with Cronbach’s
alphas ranging between .82 and .88 (Masip et al., 2010).

State-Trait Anger Expression Inventory in Children and
Adolescents (STAXI-NA)

The Spanish version of the State-Trait Anger Expression
Inventory in Children and Adolescents (STAXI-NA; Spielberger
et al., 2009), enables evaluation of anger in children between the
ages of 8 and 17. Anger is assessed through three components:
anger control, internalized expression, and externalized
expression of anger. It also allows us to evaluate anger as state and
trait. Measures of trait anger and anger control were selected for
this study. The internal consistency of subscales ranges between
.52 and .87 (del Barrio et al., 2004), showing acceptable reliability.
In another study conducted with samples similar to those of the
present study, adequate alpha coefficients were obtained for trait
anger (.84) and anger control (.73; Lopez-Soler et al., 2012).

Multifactor Self-Evaluative Child Adaptation Test (TAMAI)

The TAMAI (Hernandez, 1998) is a self-assessment tool
designed for children aged 8 and above, providing insights into

Table 3. Improvements after PEDIMET TF-CBT implementation.

their adaptation across multiple contexts, personal, social,
educational, and familial settings. It also offers a global measure
of adaptation. The test comprises two reliability criteria: pro-
image and contradictions. The author reports adequate internal
consistency values ranging from .70 to .92 across the various scales.
As regards convergent validity, the TAMAI presented significant
correlations with the CBCL, as well as with several assessments of
anxiety and depression symptoms (Lastra et al., 2001), and with
self-reported feelings of sadness (Siverio & Garcia, 2006).

Analyses

Analyses were performed using the SPSS statistical 24.0 package.
The demographic characteristics of the sample were presented
using percentages for categorical variables and using means
and standard deviations for continuous measures. Paired t-tests
were calculated to assess change between pre and post treatment
measures. A standardized mean difference effect size (d) was used
based on the t score to verify the efficacy of each treatment group
(Hedges et al., 2013).

As for the magnitudes of the effect sizes, values < .20 were
interpreted as no effect, values between .20- .50 as small, values
between .50- .80 as medium effect, and values >.80 as large effect
(Cohen, 1988).

Results

The internal consistency of tests applied is high, obtained
through the alpha coefficient, .880 in the CPSS, .891 in the CDI, .749
in the CBCL, .853 in the STAXI-NA and .910 in the TAMAL.

As shown in Table 3, the implementation of PEDIMET TF-CBT
offered significant improvements in PTSD symptoms. The children
and adolescents reported clinically and statistically significant
reductions in reexperiencing, avoidance, and hyperarousal
symptoms, reflecting moderate to high effect sizes. Likewise, there
were statistically significant improvements and high effect sizes in
depressive symptoms captured by the CDI. There were moderate
effectsizes specifically for dysphoria, and high effect sizes for negative
self-esteem. Primary caregivers reported clinically and statistically
significant reductions with high effect sizes in internalizing,
externalizing, and global behavior problems. The children and

Measure Subscale N Pretest M (SD) Posttest M (SD) Pvalue d
CPSS Reexperiencing 37 6.05(4.2) 2.06 (2.8) <.001 1.078
Avoidance 37 6.59 (5.4) 2.25(3.5) <.001 910
Hyperarousal 37 4.86 (4.3) 219(3.2) <.001 901
Functional impairment 37 2.6(1.6) 1.13(1.3) <.001 713
Total PTSD 32 18.13 (12.5) 6.50(8.7) <.001 .709
CDI Dysphoria 39 6.23 (4.1) 3.49(2.9) <.001 774
Self-esteem 39 6.74 (3.1) 4.36(2.7) <.001 .850
Total Depression 39 12.95 (6.5) 7.85(4.8) <.001 933
CBCL Internalizing 41 14.32 (8.3) 8.20(5.9) <.001 .690
Externalizing 41 22.22(13.1) 11.83(9.3) <.001 .850
Total problems 41 63.15(31.6) 35.46 (22.9) <.001 .880
STAXI- NA Trait anger 40 14.43 (3.4) 11.90(3.2) <.001 752
Anger-Control 40 15.83 (4.1) 17.95 (3.6) <.01 -474
TAMAI Personal adjustment 41 11.70(5.9) 6.68 (5.6) <.001 976
School adjustment 41 10.89 (5.6) 7.51 (6.5) <.001 .643
Social adjustment 41 12.20 (4.9) 739(3.3) <.001 904
General adjustment 41 34.80(12.8) 21.95 (12.7) <.001 1.186
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adolescents showed reductions in trait anger and progress in anger
control, producing statistically significant changes and moderate
effect sizes in both STAXI-NA measures. Similarly, children and
adolescents improved their general adaptation to various contexts,
with clinically and statistically significant improvements found in
global, personal, social and school adaptation with moderate to high
effect sizes.

No differences by sex were found between the different age
ranges (6-11 years and over 12 years) in the post-test measures,
except in the group over 12 years, where girls (M = 13.5; SD =
5.06) outperformed boys (M = 5.2; SD = 2.58) in personal malad-
justment in the TAMAI questionnaire (t=-3.21; p <.05). As Table
4 and 5 shows, significant differences were also found on the CDI,
CBCL, and CPSS scales between the pre-test and post-test in the
age ranges 6-11 years and 12-16 years. At pretest the CPSS total
scale correlated significantly with the trait anger scale (r = .609),
and negative self-esteem correlated with anger control (r = -.519).
At post-test, the internalizing problems scale correlated with ne-
gative self-esteem (r = .576), dysphoria with trait anger (r = .536),
and total depression with trait anger (r = .580).

Discussion

The aim of this research was to analyses the preliminary
effectiveness of Virtual Reality TF-CBT (Lopez-Soler et al., 2022),
an adaptation of the original TF-CBT model (Cohen et al., 2006)
including VR for treatment of post-traumatic stress and associated
symptoms in children and adolescent victims of complex trauma
in foster care (group homes, kinship foster care, foster/adoptive
families). Results showed the Virtual Reality TF-CBT, led to
statistically significant improvements in clinical measures to post-
traumatic stress symptoms, depression, behavioral problems, anger
issues and personal, social and school adjustment, with large to
moderate effect sizes.

The efficacy of adaptations of TF-CBT has been tested in children
who have suffered three or more traumatic events, including
neglect, disruptions in attachment during crucial developmental
periods, significant alterations in caregiving, psychological and
physical abuse, exposure to domestic violence, and, in certain
instances, sexual abuse (Cox et al., 2025; Hoskins et al., 2018).

This study has shown that adapting TF-CBT for the Spanish
population is both acceptable and feasible. It marks the first
adaptation of TF-CBT for Spanish children and adolescents, affirming
that this therapy can be readily modified for various cultures and for
children who have experienced complex traumas in diverse foster
care settings, as established by earlier research (Cox et al., 2025;
Jensen et al., 2022; Sachser et al., 2017).

Virtual Reality TF-CBT has been effective in reducing clinical
indicators linked to total posttraumatic stress and their symptoms.
These results support existing literature on the efficacy of TF-CBT
in child victims of complex trauma (Bartlett et al., 2018; Ross et al.,
2021; Sachser et al., 2017; Steinberg et al., 2019; Wang et al., 2023),
finding better results in reexperiencing symptoms compared to
another research (Bartlett et al., 2018).

Positive results in reducing reexperiencing symptoms could be
due to several rea- sons. Firstly, to implementation of the book of life
(in the trauma narrative development and processing component,
TN) module, as a narrative tool to facilitate emotional ex- pression
and elaboration of traumatic events. These results could support
the theory that emotional writing is an effective tool in therapeutic
work (Andreu-Mateu et al., 2012).

Virtual reality has demonstrated its acceptability and
effectiveness for treatment of PTSD in adults (Botella et al., 2015;

Carl et al., 2019; Eshuis et al., 2020), with de- pressive symptoms
associated with trauma (Kothgassner et al., 2019), and with the child
and adolescent population (Alcantara-Lépez, et al., 2017; Lopez-
Soler, et al., 2011). The application of VR in psychological treatment
of children and adolescents increases involvement and pleasure in
therapy, given its playful content. As regards the VR system used in
the present study, “The World of EMMA”, adds new and important
possibilities to treatment. Firstly, it constitutes an adaptive device,
meaning it adjusts its presentation and actions to the immediate
aims and needs of the child in real time. Secondly, the system
uses symbols, landscapes and other elements which allow us to
personalize the virtual environment to create our own psychological
environment. This innovative approach not only allows the system
to be used in treatment of a wide range of disorders, but also to
incorporate the characteristics of each problem and each individual
in a personalized way. The system’s remarkable adaptability and
significant flexibility have been proven in numerous studies on
PTSD treatment (Botella et al., 2015) and among children who have
experienced physical and psychological abuse (Lopez-Soler et al.,
2008).

The virtual reality program EMMA World can be applied to
different mental health problems, because the program maintains
a common structure in all its applications, although with small
adaptations depending on the problem being treated. These small
adaptations are related to the contexts and visual stimuli used
within the program for each disorder and person, thus ensuring a
personalization of the intervention. Thus, the visual stimuli to be
used in the case of PTSD to facilitate narrative exposure will vary
from person to person, as each patient will choose which stimuli
to use, and in the case of fibromyalgia, this program will be used
more to enhance relaxation and stress reduction. Maintaining a
common structure in terms of the intervention protocol and the
EMMA World program, despite its application in different disorders,
provides a number of advantages, such as the possibility of adapting
therapies without the need for multiple software developments and
improving the implementation of psychological therapy. However, a
possible disadvantage has to do with the fact that, by using the same
structure in all mental health problems, it is not guaranteed that
sufficient adjustments are made to fully adapt the system to each
specific problem and patient (Bafios et al., 2011; Botella et al., 2010).

It is especially interesting to observe the reduction in
depression. Though the study did not specifically examine which
components may have been particularly beneficial for treatment
outcomes, teaching skills with which to regulate emotions and
correct maladaptive appraisals appear central to many effective
interventions (Berliner, 2005). The cognitive and affective regulation
components incorporated in TF-CBT can address symptoms linked
to both depression and post-traumatic stress. Alternatively,
reduction in depressive symptoms may be due to a decrease in PTSD
reactions. Traumatized children and adolescents may begin to feel
hopeful about the future when they experience relief from PTSD.

As initially indicated, the PEDIMET TF-CBT included a specific
component of Self- Concept and Identity Reconstruction (SCIR),
aimed at enriching the self-concept, self- esteem and self-efficacy,
based on alterations in self-perception and self-value observed in
children and adolescents exposed to complex trauma (Herman,
1992). Results showed significant improvements in negative self-
esteem, suggesting that the incorporation of this SCIR component
brings important benefits to children’s and adolescents’ perception
and personal esteem. This research is original because it is the first
study in Spain and in the world to apply the virtual reality system
EMMA in children in care.

A further positive effect of PEDIMET TF-CBT was in
reduction of behavioral problems, the main caregivers of these
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children and adolescents witnessed significant improvements in
both internalizing problems with a moderate and large effect on
externalizing problems. These results are similar to those found
by some authors regarding effectiveness of TF- CBT in reducing
behavioral problems in abused children and adolescents (Bartlett
etal., 2018; Deblinger et al.,2011; Steinberg et al., 2019). The results
of our research offer more encouraging data by finding significant
reductions in internalizing, post-traumatic, externalizing
symptomatology and improvements in adaptation, compared to
other studies that applied virtual reality in other samples, and
in which only improvements were found in behavioral problems
in general, and benefits in internalizing behavior, but not in
externalizing problems, anger, or general problems (Cohen et
al., 2011; Dorsey et al., 2014; Hoskins et al., 2018; Steinberg et al.,
2019; Wang et al., 2023).

Limitations of study and future lines of research

An important limitation of this study is the small sample size
which greatly limits generalization of results found. In addition, the
lack of a control group in this research could compromise the results;
however, this was the only possible option, since the inclusion
of children in the control group would probably have resulted in
the dropout from the research of the children who would later
receive the treatment, since foster children often change homes or
families. The study does not provide information on the evolution of
children” symptoms due to insufficient follow-up data. This was due
to sample loss and changes in guardianship and residence. Finally,
another possible limitation of the study has to do with the profile of
each psychologist who applied the intervention. although there is a
common treatment protocol.

The GUIIA-PC research team is currently conducting a controlled
comparison of various PEDIMET treatment protocols. This
study aims to clarify which protocol demonstrates the highest
differential efficacy and whether a particular therapeutic model
is more suitable for addressing specific symptoms or disorders, as
noted by Deblinger et al. (2011). Furthermore, the research seeks to
enhance the understanding of the specific components of therapy
that lead to improvements in symptoms associated with child abuse.
It will also examine the impact of sociodemographic factors—such
as age, gender, type of abuse, residential versus family foster care,
duration of guardianship, time spent in care facilities, foster care
disruptions, and visits with biological family—on the effectiveness
of treatment.

Finally, another line of future research is to verify the effect of
the inclusion of virtual reality on the efficacy of TF-CBT, which allow
confirmation of preliminary findings (L6pez-Soler et al., 2011).

Findings were very promising, suggesting that future studies
and development of the virtual reality environment for children
and adolescents are warranted. VR appears a promising, cost-
effective, feasible, and acceptable technology for providing
exposure to social anxiety for assessment and treatment of
adolescents. Virtual reality technologies, like those in this study,
can increase access to evaluation and treatment for vulnerable
populations. Virtual reality simulations can also increase
efficiency of practice, particularly when resources are limited.
Future research should assess its use with diverse children and
adolescent populations as well as comparing the effectiveness
of VR and in vivo exposure social anxiety treatment approaches.
If virtual reality approximates in vivo exposure among socially
anxious children and adolescents, future research should focus on
developing and testing cost-effective treatment modalities and
cognitive-behavioral assessment of virtual reality exposure that

prevents chronic social anxiety symptoms and development of
other highly comorbid conditions among children and adolescents
that persist into adulthood.
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