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Abstract: Background: Neurofeedback (NFB) or EEG-Biofeedback is a non-invasive therapeutic
method, based on the theory of operating conditioning, and designed to change the functioning of
the brain by sending feedback that provides positive or negative reinforcement. The goal is to teach
the patient how to perceive specific cortical activation states and how to achieve them on purpose.
NFB has been used to treat various mental disorders, including Post-traumatic Stress Disorder
(PTSD). Traditional treatments for PTSD have several limitations; very few individuals are willing
to relive the traumatic experience. Placing itself as an effective alternative, Neurofeedback allows
the unresponsive patient to recourse to an alternative intervention to relieve their symptoms
without reliving the anguish of trauma, consequently presuming a lower percentage of drop-out.
Considering the importance of integrated approaches to clinical practice, NFB was integrated with
Trauma-Informed Motivational Interviewing (TIMI). The TIMI approach is a new therapeutic
paradigm for clinical interviews that aims to help users work through their trauma and transform
it from a point of weakness to a point of strength. Integrating TIMI with NFB can help overcome the
current trend of passive implementation of intervention tools, leading to greater user
responsiveness and fewer residual symptoms. To improve treatment adherence, moreover, it has
been suggested to incorporate Virtual Reality (VR) into the NFB system. VR, through the "sense of
presence," provides a more immersive experience than 2D visualization, potentially resulting in
faster cortical training. Lastly, the research protocol aims to focus on a population at high risk of
PTSD that is often overlooked in research, such as workers who are victims of occupational PTSD.
Methods: The study design involves in-depth analysis of a specific clinical case. Baseline
measurements were taken for enrollment and at the following time points: T1 (pre-treatment), T2
(post-treatment), and T3 (follow-up). These measurements included various psychometric
assessments to evaluate PTSD symptoms, treatment acceptability, safety, and adherence, as well as
biological measures related to the brain's electrophysiological activity.

Results and Conclusion: Our research reveals that the synergy between virtual reality-mediated
Neurofeedback and trauma-motivational interviewing produces significant results. TIMINB stands
out as a low-cost, effective, and completely risk-free procedure. This approach could represent a
groundbreaking innovation in the field of Cyberpsychology and psychological therapies.
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1. Introduction

1.1. Neurofeedback or EEG-Biofeedback

Neurofeedback (NFB) or EEG-Biofeedback is a non-invasive therapeutic method, based on the
theory of operating conditioning, and designed to change the functioning of the brain by sending
feedback that provides positive or negative reinforcement. The goal is to teach the patient how to
perceive specific cortical activation states and how to achieve them on purpose [1]. When discussing
NFB as a control system and electrophysiological training, it is important to clarify that it is not
similar to the electroshock therapies of the past [2]; instead, NFB is a computer-brain interface that
utilizes sensors placed on specific areas of the scalp to provide the brain with instant feedback via
EEG. This enables the user to sense the frequencies of brain waves [3]. NFB can involve images, films,
or videogames that adjust certain scene parameters according to the brain wave patterns set by
clinicians. According to scientific literature, NFB has been shown to be a valid and effective therapy
for treating several clinical psychological conditions, including anxiety disorders [4], stress-related
disorders [4], sleep disorders [5], and ADHD [6].

In this context, a particular field of intervention of the NFB is related to the Post-Traumatic Stress
Disorder (PTSD) [7-9]. According to the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition, Text Revision (DSM-5-TR), Post-Traumatic Stress Disorder (PTSD) is a severe psychiatric
condition that can develop following exposure to one or more traumatic events, including life-
threatening situations, serious accidents, or acts of violence [10]. PTSD is defined by the presence of
persistent symptoms that have been present for a minimum of one month. These symptoms include
avoidance of stimuli and environments related to the traumatic event, alterations in mood and
cognition, insomnia, and difficulty concentrating [7,9].

Currently, the most commonly used therapy by psychotherapists is the Cognitive-Behavioral
Exposure Therapy [11-14]. This therapy involves gradually and controlled exposing the participant
to the triggering stimulus in order to develop desensitization and cognitive restructuring [15].
Exposure therapy is a valid and effective treatment [16]. However, about one-third of patients do not
respond to this treatment [11]. This is due to the concept of “Retraumatization”. Many people, in fact,
are unwilling to relive and expose themselves to trauma in order to work on it [17].

Placing itself as an effective alternative, NFB allows the unresponsive patient to recourse to an
alternative intervention to relieve their symptoms without reliving the anguish of trauma [7].

1.2. Virtual Reality applied to Neurofeedback

In the majority of Neurofeedback research protocols, the neuromodulatory tool utilizes 2D
visual feedback featuring bars that fluctuate in height based on the brain's electrophysiological
activity [18,19]. However, the unengaging 2D design of this feedback can make sessions demotivating
and tiresome. Considering this, it is imperative to develop more engaging and interactive NFB
protocols.

To fill this research gap, the research protocol aimed to integrate Neurofeedback with Virtual
Reality systems. With the term Virtual Reality (VR) we refer to a three-dimensional environment
generated by the computer, in which subjects interact with the environment as if they were really
inside it [15]. VR allows complete control of the X-Y-Z coordinates, also completely isolating the user
from any form of noise variables [15,16,20,21].

The data in the literature demonstrates the effectiveness of combining VR with NFB to extend
treatment adherence, resulting in an improvement in the therapeutic clinical efficacy of the treatment
[22-25].
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1.2. Neurofeedback and Trauma-Informed Motivational Iterviewing: The Importance Of Integrated
Approaches In Clinical Practice

In PTSD treatment literature, it was found that patients who complete any form of treatment
continue to report residual symptoms [26]. We can assume that the presence of these residual
symptoms is explained by the lack of integration between the different therapeutic tools and
methods. Therapists often overlook the profound impact of trauma and adverse experiences on
patients’ thought patterns and behaviors [27].

Consequently, by mechanically implementing the care tools, they can paradoxically traumatize
the patient [3]. For this reason, VR and NFB have been incorporated into Trauma-Informed
Motivational Interviewing (TIMI), an innovative therapeutic approach that melds Motivational
Interviewing (MI) with Trauma-Informed Care (TIC). This integration addresses the need for trauma-
sensitive interventions in therapy [17,27,28]. It focuses on enhancing motivation by restructuring
cognition, transforming trauma from stressors into sources of resilience and strength. The TIMI
approach is based on fundamental principles, including reflective listening, safety, self-efficacy,
empowerment, collaboration, reciprocity, and respect for cultural, historical, and gender issues
[27,29-31].

1.3. Occupational Post-Traumatic Stress Disorder

One final research gap in the literature concerns the type of sampling. Even though PTSD is
commonly associated with war veterans, its diagnosis can include a wide spectrum of traumas related
to different moments in an individual’s life, such as occupational traumas — ranging from assault to
work accidents. In recent years, there has been little focus on preventing and treating the mental
health consequences of workplace accidents. Occupational PTSD [32] can affect a wide range of
individuals, managers, or employees [33,34]. This fact underlines the importance of effective
treatments that restore an optimum health condition and achieve the objective of returning the
individual to his place of work in the best possible condition, not only physically but also mentally.

2. Materials and Methods

The purpose of our study was to empirically test the effectiveness of combining Neurofeedback,
Virtual Reality, and Trauma-Informed Motivational Interviewing on addressing the impact of
occupational traumas that can lead to PTSD. The research design focuses on an in-depth analysis of
a specific clinical case. Treating a single patient provided us with the opportunity to conduct a
comprehensive analysis of the underlying psychological dynamics and gain a deep understanding of
the complexity characterizing this specific psychological disorder [35]. The University of Catania's
Internal Ethics Review Board of Psychology Research (IERB) has been informed of the research. Since
it is a case report inherent to clinical practice and without invasive therapies, no formal approval is
required. Baseline measurements were taken for enrollment and at the following time points: T1 (pre-
treatment), T2 (post-treatment), and T3 (follow-up).

These measurements included various psychometric assessments to evaluate PTSD symptoms,
treatment acceptability, safety, and adherence; as well as biological measures related to the brain's
electrophysiological activity.

2.1. Neurofeedback System

2.1.1. Alpha-Theta Protocol

The Alpha-Theta protocol, also called deep-state training, is probably the most famous in the
field of PTSD, addictions, and peak performance [3]. The Alpha-Theta protocol in Neurofeedback is
a technique used to guide the brain through gentle oscillations between dominant states of Alpha
and Theta. These two terms refer to different frequency bands of brain activity. Alpha is a state of
disconnected relaxation and represents the central organizational frequency of our cortex. When the
brain is in an alpha-dominant state, we are generally awake and focused [36,37].
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Theta, on the other hand, is a slower frequency band. When theta is dominant, our brain is
typically closer to sleep and our cortical activity is lower, in favor of more basic sub-cortical structures
[36,38].

Our research protocol aimed to increase alpha wave oscillations while inhibiting theta waves
through Neurofeedback training. This approach has specific objectives: enhancing alpha frequencies
(8-12Hz) can promote alert awareness, improve creativity, problem-solving skills, and intuition,
while suppressing theta frequencies (4-8Hz) can enhance cognitive control. Research indicates that
balancing these wave patterns can induce a state of calm vigilance, akin to being half-asleep yet fully
cognizant, with optimal cognitive control [36,38—42]. The assembly of the electrodes for the Alpha-
Theta protocol requires placing a single electrode at the Oz position (Occipital Medial, 10-20 system)
and attaching the clamps for Reference (R) and Neutral (N).

Figure 2. Neurofeedback Setup and Electrode Placement.
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2.1.2. Videogame

The Neurofeedback protocol utilized a VR videogame called “Flying Carpet.” In this VR
environment, users observed Aladdin on his magic carpet, with the carpet's flight dynamics directly
linked to their brainwave activity. Increased alpha rhythm raised the carpet's altitude, while reduced
theta rhythm controlled its direction. Success was achieved when users observed Aladdin flying
upward and in the opposite direction to their own orientation.

2.1.3. Setup

A typical neurofeedback system comprises a computer with dual displays: one showing the EEG
track for the therapist's analysis, and another —in our case, a Head-Mounted Display —for the user to
view media or interact with a videogame. For optimal therapy conditions, sessions should take place
in a quiet, distraction-free environment. It's essential for the therapist to create a welcoming
atmosphere and provide supportive guidance throughout the user's training process.

A critical aspect of neurofeedback is electrode placement and physical contact, which can be
complex in psychotherapy, especially with traumatized patients [3,19]. It's essential to approach this
process empathetically, clearly communicating each step to the patient. The necessary “touching”
involved in attaching, detaching, and preparing the skin for sensors presents a unique opportunity
for rehabilitation through “caring” contact [43].

From a technical perspective, maintaining low impedance (below 20 kQ) between the skull and
sensors is crucial for optimal signal quality and neurofeedback accuracy. This requires careful
attention to sensor/electrode implementation.
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Figure 3. Neurofeedback Dashboard from the therapist’s perspective.

2.2. Trauma-Informed Motivational Interviwing

As mental health professionals, it is crucial to consistently apply a set of interconnected basic
principles when engaging with patients during the study. This methodological section outlines the
fundamental principles of the TIMI approach [29,30] [44].

o  SAFETY: The patient should feel safe both emotionally and physically. It's important to make
sure the interview room is private and that no one can unintentionally listen in or enter. If the
patient doesn't feel safe, they might leave out important details about their trauma during the
interview.

e  RELIABILITY AND TRANSPARENCY: The therapist needs to be as transparent as possible with
the patient. It is important for the therapist to inform the patient about all procedures being
performed, the purpose of the study, the expected results, the rationale behind specific decisions,
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and the use of the results. During the interview, it is important to provide objective feedback on
the differences between the subject’s current behavior and the desired objectives, all while
maintaining a sensitive, empathetic, and cordial attitude.

e COLLABORATION AND RECIPROCITY, WORKING WITH RESISTANCE: It is important to
involve the patient as much as possible in decision-making and not to provide therapy
mechanically. Therefore, it is crucial to listen to the patient. If the patient becomes tired or if
something goes wrong, don't hesitate to break away from the rigidity of the protocol. It's always
beneficial to try to understand the patient's resistances and work with them, making sure to
document all these deviations on a sheet that will be digitized later.

e  PEER SUPPORT: One of the main features of TIMI is to be able to confront "others" who are also
suffering from the same discomfort. Thus, we can create a group of mutual help. If the "other"
has lived an experience similar to mine, who could understand and support me better than him?

e EMPOWERMENT: The traumatic experience is the pivot of the interview. The ideal goal is to
make such a trauma from weakness to strength and resilience. (The experience of my trauma,
the fact that I can tell it and now everything is over, must make me understand the strength I
had, and the strength I can have in everyday life). It is also important to convey confidence in
the patient’s change with encouragement and compliments in case of proactive behaviors.

e RESPECT FOR DIFFERENCES: Therapists are required to show maximum respect for any
gender, socio-cultural, and personal differences in their relationships with patients. Every
patient should be welcomed without judgment, and the patient should never perceive any
implicit judgment from the therapist.

e  REFLECTIVE LISTENING: The patient comes to us with a request for help. It is therefore of
utmost importance to listen carefully, reflecting on the intrinsic and extrinsic meaning of his
words and showing empathy for what has happened. Often a bad therapeutic relationship arises
precisely because the patient does not feel heard but "visited" as if he were an automaton.
Showing empathy also means not criticizing the patient for any dysfunctional behavior put in
place as a result of the trauma, trying rather to make the patient himself grasp this dysfunction;
For Example “This behavior put in place as a result of the trauma as it made you feel, would you
like to change this behavior or do not think you need it, and if you don’t think so why?”.

e  SELF-EFFICACY: During therapy sessions, it's common for patients to ask for quick fixes or
instant solutions to their problems. However, a good therapist should help the patient realize
that true change comes from within themselves. By offering specific advice or instructions, the
therapist may unintentionally undermine the patient's autonomy and create resistance. Instead,
it's more effective to ask open-ended questions that encourage the patient to express their own
thoughts and feelings, fostering a sense of self-discovery and empowerment.

2.3. Measures

2.3.1. Psychometric Measures

o Structured Clinical Interview for DSM-5 (SCID-5): Researchers have planned to use the SCID-5
during the baseline phase to assess eligibility for recruitment. The SCID-5 consists of a semi-
structured interview divided into modules, each corresponding to different psychiatric
disorders in the DSM-5 [45]. Within each module, there is a checklist for the clinician to complete,
assigning a score from 0 to 3 based on the severity of different symptoms observed during the
interview. Once the threshold required by the manual is exceeded, it is possible to proceed with
the diagnosis of PTSD [45].

o Post-Traumatic Stress Disorder Checklist-5 (PCL-5): It is a self-report questionnaire composed of 20
items, related to the four symptomatic clusters of PTSD according to the DSM-5-TR [46]. Each
item is evaluated by a 5-point Likert scale (from 0 = "Not at All" to 4 = "Extremely"). PCL-5 can
be used to confirm the diagnosis of PTSD after SCID-5 or to hypothesize a PTSD to be confirmed
with SCID-5. The administration of PCL-5 takes about 5/10 minutes. The 20 items that make up
the questionnaire can be divided into 4 clusters: Cluster A (Items 1-2-3-4-5); Cluster B (Items 6-
7) Cluster C (Items 8-9-10-11-12-13-14) Cluster D (Items 15-16-17-18-19-20). According to DSM-
5-TR, any item with response 2 or higher can be considered an approved symptom. A
provisional diagnosis of PTSD can be obtained by assessing the presence of at least 1 symptom
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of Cluster A, 1 symptom of Cluster B, 2 symptoms of Cluster C, and 2 symptoms of Cluster D.
Recent literature, however, suggests that it is preferable to increase the threshold value to avoid
false positives, with a cut-off point between 31 and 33. As regards post-treatment, according to
existing literature, a change of 5-10 points indicates a reliable change not due to time; whereas a
change of 10-20 points indicates a clinically significant change [47,48]. PCL-5 was administered
to both T1 and T2.

e Beck Anxiety Inventory (BAI): The BAI [49] is a self-report questionnaire consisting of 21 multiple-
choice items used to measure the severity of anxiety in adolescents and adults aged 17 years and
older [50]. The items of the BAI can be evaluated by a 4-point Likert scale (from 0= "Not at All"
to 3 = "Severely"); examples of items are: "Feeling Hot", "Unable to relax" and "Fear of losing
control". The final score is obtained by adding up the values assigned to each item. Scores can
range from 0 to 63: minimum anxiety levels correspond to a score between 0 and 7, mild anxiety
corresponds to a score between 8 and 15, moderate anxiety corresponds to a score between 16
and 25, Finally, severe anxiety corresponds to a score between 26 and 63 [51]. BAI was
administered to both T1 and T2.

e Beck Depression Inventory (BDI-II): The BDI [52,53], now in its second edition, is a self-report
questionnaire composed of 21 multiple choice items that assess the severity of symptoms
characterizing depressive disorder, often related to PTSD. Again, the score is obtained by adding
up the scores given to individual items. Three types of information can be obtained from the
administration of BDI-II: (1) A general score; (2) A score concerning somatic affective
manifestations, such as: sleep alterations, appetite, agitation and crying; (3) A score for cognitive
aspects, such as pessimism, self-criticism, self-esteem, and guilt. The threshold value for
clinically significant impairment is 15-16 points. Specifically, a score >10 indicates mild
depressive symptoms, a score >20 moderate depressive symptoms, a score >30 severe depressive
symptoms. BDI-II was administered to both T1 and T2.

e Somatic Symptom Scale-8 (SSS-8): The “somatization” is a phenomenon characterized by the
transfer of psychological suffering on an organ or body apparatus through the appearance of
recurring physical symptoms. Several scientific studies have shown that patients suffering from
PTSD show comorbidity with somatization symptoms [54]. The SSS5-8 [55] was administered to
evaluate the phenomenon of somatization and its course. S55-8 is, specifically, a self-report
questionnaire composed of 8 items, evaluated by a Likert scale at 5 points (from 0 = "Not at all "
to 4 = "Very much"). The final score is obtained by adding up the values assigned to each item.
Increasing scores indicate incrementally higher levels of discomfort: low (4 to 7); medium (8 to
11); high (12 to 15); very high (16 to 23). SSS-8 was administered to both T1 and T2.

2.3.2. Acceptance Measures of the Virtual Environment

o Simulator Sickness Questionnaire (55Q): The main structural limitation of VR technologies is the
so-called "Cybersickness" (CS) or "Motion sickness"[56,57] which can be defined as a kind of
seasickness resulting from prolonged exposure to the three-dimensional environment by Head-
Mounted Display. CS is a disabling element that can alter the correct functioning of the
treatment. The SSQ [58] was used to measure this aspect; it is composed, in particular, of 16 items
evaluated on a 4-point Likert scale (from 0="None" to 3="Severe"). Examples of items are:
"Nausea", "Blurred vision" and "Dizziness". Based on existing literature guidelines, SSQ will be
administered before and after each exposure session in VR-NFB [21]. SSQ can be divided into
three subscales: Nausea (N =items 1,6,7,8,9,15,16); Oculomotor Disorder (O =items 1,2,3,4,5,9,11)
and Disorientation (D =items 5,8,10,11,12,13,14). The final score is obtained by adding up the
score assigned to individual items. According to the literature a score <5 indicates insignificant
symptoms, a score between 5 and 10 indicates minimal symptoms, a score between 10 and 15
indicates significant symptoms, and a score between 15 and 20 indicates significant and
considerable symptoms; Finally, a score of >20 is considered "extremely bad" [59].

2.3.3. Physiological Measurements

During each neurofeedback session, we will evaluate the amplitude, frequency, and coherence
of the brain's electrophysiological aspects [40]. Specifically, we will use EEG to assess brain waves,
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focusing on the Alpha and Theta waves, which are associated with the production of anxiety and
stress [60].
2.3.4. Qualitative and Satisfaction Measures

At the end of the protocol sessions, participants will complete a brief "Patient Satisfaction
Questionnaire" (PSQ) to assess therapy satisfaction. Sample questions may include: (1) Would you
recommend this treatment? (2) What could be improved? (3) What didn't go as expected?

3. Detailed Case Description

Figure 4. Setting Neurofeedback.

User Z is a 50-year-old woman who has approached the research team at the University of
Catania after a report from the Occupational Medicine Section of the Policlinico G. Rodolico - San
Marco University Hospital. After consulting with specialists, the woman underwent a semi-
structured clinical interview for DSM-5, which is necessary for PTSD diagnosing.

Once the eligibility criteria were met, the user Z. was informed about the objectives of the
research protocol. She is provided with explanations about how Neurofeedback works, the necessary
instructions for the user, and the role of Trauma-Informed Motivational Interviewing. All the details,
including the commitment regarding the number of sessions and the required time, are also
documented in the Informed Consent form that the woman agrees to sign. The clinician reminds her
that she is free to stop the intervention at any time.

At this stage, the pre-treatment assessments are conducted (T1). In the PCL-5, the individual
shows 5 confirmed symptoms of Cluster A, 1 symptom of Cluster B, 2 symptoms of Cluster C, and 7
symptoms of Cluster D, resulting in an overall score of 41 which surpasses the cut-off (31-33) for
PTSD diagnosis. Additional assessments yielded the following scores: 39 on the BAI, indicating
severe anxiety; 15 on the BDI-II, falling below the threshold for considering the presence of depressive
symptoms; and 14 on the SSS-8, signifying a high level of discomfort.

The first meeting with user Z. begins with a compassionate and reassuring reception. The
therapist encourages the user to freely share their story and uses reflective listening to understand
the origins of their psychological issues. This helps establish a therapeutic relationship based on
safety, trust, and transparency. The user explains how their work-related accident has led to
symptoms of avoidance, insomnia, and nightmares. After allowing the user to express themselves
freely for some time, the therapist explains how they will train for Neurofeedback.
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Consequently, the researcher carefully provides for the assembly and delivery of tasks: "A video
game will be projected into your HMD that will interact with your Alpha and Theta waves. Your goal
in reaching a state of relaxed alertness will be to increase the alpha wave and reduce the theta wave.
As you increase Alpha, Aladdin will fly higher and higher, while reducing Theta will turn Aladdin
back. All you need to do is relax and breathe slowly”.

The user has responded positively to the intervention in various meetings (12 in total). Their
Neurofeedback scores have shown an excellent learning curve, maintaining an average frequency of
7.02 Theta and 11.64 Alpha [3,41]. To help the user train to reach the desired cortical state, tips on
using controlled breathing are also provided. At the end of each session, the S5Q is administered and
has never highlighted significant adverse events.

One clinically interesting aspect that emerges from interviews conducted in the various meetings
is the link between anxiety symptoms and poor perception of social support. The Z. user’s work
injury is not itself indicative of a possible psychological trauma. It is a normal fall accident. However,
this incident is part of a larger family narrative. During the same period, Z.'s husband also
experienced a similar accident. This has led to significant challenges in managing their children,
which is linked to recurring nightmares of not being able to "do everything that is necessary,” and
maintaining the household.

Moreover, Z. has mentioned difficulties in seeking help from their social support network, which
exacerbates feelings of social isolation.

Based on these elements we work on the user’s empowerment capacity and its self-efficacy. We
also provide a psychoeducation on the importance of overcoming "shame" in seeking help from the
extended socio-family system. In the meetings, it is recommended to try to replicate the modulations
of the Neurofeedback - without this crutch - even when experiencing an increase in arousal and
anxiety symptoms in daily life.

Over time, the user reports a significant reduction in anxiety symptoms. In the last meeting,
post-treatment measures are taken (T2). The PCL-5 score is 14, indicating a remarkable improvement
and no diagnosis of PTSD. The BAI shows a change from severe to moderate anxiety (39 to 18). The
BDI-1I score remains unchanged at 14, while SSS-8 indicates continued high levels of discouragement
with a score of 13. It must be contextualized, however, that the user has undergone surgery following
the accident with the application of a metal plate, which gives a physical discomfort in which one
cannot intervene psychologically.

Based on the analysis of the patient's accounts, test results, and EEG trace, it appears that the
patient has significantly improved from the initial diagnosis. In a short patient satisfaction
questionnaire (PSQ), the user expressed tangible benefits from the intervention and recommended
the treatment to other users.

After 6 months, the user is contacted to perform a follow-up (T3). The extrapolated data show
results similar to those obtained in T2, demonstrating the stability of the intervention over time. User
Z reports no longer suffering from nightmares or further symptoms of avoiding the workplace when
it is fully operational again.

We greet each other with good wishes for the future.

Table 1. Comparison of results from T1 to T3.

Measures T1 T2 T3
PCL-5 41 14 17
BAI 39 18 15
BDI-II 15 14 11

555-8 14 13 10
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Figure 5. Graphical representation of improvement curve.

4. Discussion

According to our research results, the combination of VR-mediated Neurofeedback and Trauma-
Informed Motivational Interviewing has shown promising preliminary results. There was a clinically
significant reduction in psychometric measurements that showed a considerable level of severity
such as PCL-5 and BAIL SSQ has never produced significant adverse events of clinical attention.
Furthermore, the comparison with the analysis of the EEG path pre-treatment and post-treatment is
more stable (Average pre-treatment frequencies = 5,73 Theta 4,91 Alpha/ Post-treatment frequencies
=7,02 Theta 11,64 Alpha), with a positive learning curve at the desired frequencies. With the passing
of the meetings, the achievement of the cortical activation state has been faster and immediate,
testifying to the learning and stability of the same over time. Consistent with the initial hypotheses,
Neurofeedback is a viable treatment alternative for those users who are not willing to relive the
trauma experience. The implementation of Trauma-Informed Motivational Interviewing alongside
the Digital Tool has allowed a qualitative intervention that explored the user’s disadaptive thoughts
and beliefs, promoting a positive and more adaptive cognitive restructuring. Integration with TIMI
has been emphasized In addition, the importance of considering the Digital Tools not as instruments
that replace the therapist but rather as instruments to be integrated into clinical practice where the
therapist continues to cultivate human contact with the patient creating a dynamic dialogue between
Classical psychotherapy and new technologies. The TIMINB protocol is a highly cost-effective
intervention with no collateral risk, apart from the "possible failure to function." Although the initial
results were promising, the study has clear limitations that need to be acknowledged. Firstly, our
single-case design only allows for a qualitative analysis, limiting the ability to establish clear causal
relationships and draw broad correlations. In other words, our case report provides valuable insight
into the complexity of the mental health system, but it cannot be generalized to other users.
Additionally, we encountered an issue with the visual quality of the Neurofeedback Videogame,
which failed to meet the photorealism necessary for maintaining a high sense of presence. The video
game comprised very static tasks, leading to some boredom during the latest sessions. Lastly, a
specific practical problem was the conductive paste used to connect the electrodes with the user's
skin, requiring the user to wash their hair after each use. This posed significant operational
challenges, particularly for users who couldn't immediately return home, with a particular impact on
women.
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5. Conclusions

This case report provides for the first time a detailed insight into the effectiveness of a treatment
combined with Neurofeedback, Virtual Reality, and Trauma-Informed Motivational Interviewing.
The protocol has been effective in recovering mental well-being following an accident in one’s work
environment. This case report also confirms the importance of integrating new technologies into
clinical practice, overcoming the resistance of those who statically implement only digital tools and
those who reject technology in its entirety [15,16,61]. The hope is to conduct a randomized controlled
study based on these findings to confirm and generalize the results. Future research should focus on
developing highly engaging and gamified video games that can be modulated with Neurofeedback.
The goal is to create a modular video game with Neurofeedback, structured into chapters
representing various encounters, and designed with the input of mental health professionals.

This could be an innovative approach in the field of Cyberpsychology and psychological
therapies, leading to improved patient compliance. This is the line drawn for offering effective, low-
cost, and side-effect-free interventions.
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