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Abstract. Recent advancements in the study of posttraumatic stress disorder (PTSD) have led to
the discovery of innovative improvements to therapies that have already received empirical
validation. The purpose of this paper is to investigate the theoretical feasibility and expected
effects of a new treatment approach for the adolescent PTSD patient population that combines
VR virtual reality technology with traditional treatment modalities by referring to relevant
studies, literature, and survey feedback from the relevant groups. The main focus is on the use
of virtual reality technology to address the reluctance of the adolescent patient population to
accept treatment and to explore other possibilities for the development of a relevant target
population. The limitations and drawbacks of current VR systems in the treatment of
psychological disorders are also discussed, but theoretical solutions are also given. The specific
role of the senses in the theoretical model and the role and usefulness for patients, physicians,
and others, respectively, are also given.
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1. Introduction

People who experience one or more traumatic incidents, such as purposeful acts of interpersonal
violence, major accidents, natural catastrophes, or military activity, may acquire post-traumatic stress
disorder (PTSD), which can strike anybody at any age, including children[1]. Post-traumatic stress
disorder(PTSD) was officially recognized as a disorder in 1980, and now we know that adolescents and
children are also susceptible to this disorder. PTSD has different characteristics in different age groups,
and it is because of the age difference that the treatment of the adolescent population cannot be replicated
in the adult population. The majority of psychotherapy approaches are based on adult therapies. Due to
their immaturity in terms of development, the stigma that many teenagers associate with psychotherapy,
and the sensation of being coerced into psychotherapy, these strategies typically fail to engage
adolescents[2]. But the use of virtual reality technology can be a good way to ease the resistance of
teenagers. First, a computer-generated simulation is referred to as virtual reality and may be accessed
by users of specialized electronic equipment in a manner that appears to be real or tangible. Second, the
subject of this study was the use of VR virtual reality technology in combination with traditional
behavioral cognitive therapy for a population of adolescents with PTSD. The current vision is to use VR
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technology to build a virtual room that can be changed according to patient preferences to engage and
guide adolescent patients through treatment in a novel and interesting way. The use of this new treatment
model not only addresses the resistance of adolescent patients, but also reduces the burden on the
patient's family and the pressure on the physician. The specific software model is based on "Bravemind”,
a role-playing game that incorporates the traumatic events experienced by adolescents with PTSD to
complete the exposure therapy.

2. Related article

After suffering stress that results in extreme mental trauma that is life-threatening, posttraumatic stress
disorder (PTSD) is a psychological reaction[3]. VR systems have gradually been accepted in the medical
field, especially in psychotherapy with very good results. Intuitively, it aids in reducing pain, tension,
and anxiety in a fictitious setting, and VR enables effective educational and psychological training
without endangering patients. [4]. One of the research directions is to build a virtual treatment room that
can change at will according to the patient, which is actually very important. The virtual environment is
perfect in the sense that its flexibility and adaptability make it the best choice for the emotion processing
theory (EPT), which emphasizes exposing and altering each person's individual fear structure [5]. The
theoretical vision of the virtual environment must ensure that it is flexible to meet the differences in the
treatment environment requirements of different patients. In addition, haptic feedback system is also
considered, the general idea is to monitor the patient's heart rate and blood pressure in real time through
the haptic feedback system, specifically through the visual panel and auditory feedback to the doctor.
Another research hypothesized that VR with skin conductance reactivity is both a diagnostic and
therapeutic tool for PTSD[6]. The image of the doctor is also flexible and variable, taking into account
the specificity of this group of adolescents. In addition, VR technology allows the patient's family to
observe the event from the patient's point of view, and allows others, such as medical students, to observe
the treatment in an "invisible" state.

3. Theoretical Assumptions and Advantages

3.1. Environment

Because of the flexibility and extensibility of the virtual treatment room, it allows patients to find an
environment where they feel safe, comfortable and relaxed, which helps them to open up, relax and
speed up the whole treatment process. It's also important to note that VR systems can offer well-
controlled virtual worlds with moderate ease[7]. Based on this flexible and variable virtual environment
some other sensory stimuli can be added to further relax the patient. With the current state of technology,
special natural scents (e.g., floral scents) or chemical scents (e.g., gaseous sedatives) can be effective in
helping patients enter a state of relaxation more quickly.

Ideally, the patient would be presented with a VR device that looks a bit like the interface of a "Ready
Player One" scenario. The doctor's role is more like that of a "game guide™, guiding the "player" through
each treatment "mission”. Therefore, by integrating exposure therapy with this game-like treatment, the
desired therapeutic effect can be achieved and the resistance of the adolescent PTSD patients can be
addressed. Research demonstrates that patients are satisfied with VR-based therapy and may find it more
acceptable than conventional methods [8][9].

3.2. For Adolescent clients

Adolescent clients (ACs) are challenging to treat in psychotherapy for at least two reasons: they usually
lack confidence in adults and have low treatment motivation[10]. This point about distrusting adults can
be perfectly solved by transforming the image of the doctor using the VR system. For example, turning
the doctor into a person of the same age as the patient or their favorite character from movies and anime.
According to the survey, most people want to meet with their favorite movie characters or anime
characters. So this motivates adolescent PTSD patients to receive treatment without having to face adult
doctors who make patients feel distrustful.
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3.3. For the doctors

From the doctor's point of view, the doctor can free his hands to record the points related to the patient
directly to the cloud through voice or video, so that he can specialize in master and treatment. This
online virtual treatment room also allows others to enter the room in an "invisible" state, such as medical
students who can learn from actual treatment cases, or family members of patients who can learn how
to get along with patients and assist in treatment by watching the process. According to studies, PTSD
symptoms are less severe in kids and teenagers who have more family support and less parental concern
[11]. This is why it is beneficial to involve family members in the treatment process.

4. Limitations of the current stage

4.1. From the virtual world to the real world

The currently known virtual reality environment models lack a certain degree of realism. However,
according to the results of the user survey, there are many people who are concerned about whether the
treatments and therapeutic effects they receive in the virtual world will continue once they return to the
real world.. The simple summary is the sense of difference and abruptness in the process of switching
from two different worlds. And we need to make a database of virtual environments large enough and
large enough to accommodate the different requirements of different patients for the treatment
environment. So the time and money costs are huge and there is still some time to go before it is fully
rolled out and used.

4.2. Side effect

The majority of people may experience severe pain after using VR apps, since motion sickness can cause
eye fatigue, headaches, nausea, and perspiration[12]. Retinal damage caused by dry eyes and blue light
from monitors overheating in enclosed spaces is also a concern, although with the development of
technology these problems will gradually be solved, but at present only a few large institutions can make
high-quality low-hazard VR devices and put into the medical field.

4.3. Addicted to the virtual world

Another pitfall is the potential for patients to become addicted to the virtual world when using VR
devices to treat patients with psychiatric disorders, somewhat similar to Internet addiction. Adolescent
patients, in particular, have less self-control than adults, so it is important to receive guidance on how
to avoid this when using virtual reality technology for treatment. If there is no corresponding solution,
the symptoms may worsen, and in severe cases may be accompanied by depression, social phobia, etc.,
and eventually become a "puppet” living only in the virtual world.

5. Improvement methods

5.1. World transform

A "virtual hall" with buffering effect can be established, through which patients will pass before and
after each treatment. This "hall" adopts the environment of the treatment room in the real world, and a
"secondary door" is set up in the hall as the entrance to the virtual world. Regarding the solution of
financial costs, considering the specificity of the adolescent population, a uniform investigation and
treatment by the school is the relatively best way. Both reduce the amount of demand for equipment and
can quickly get a large number of data samples, of course, in the future after more mature technology
can even do as the current cell phone hand one.

5.2. discomfort and other problems,

With the current level of technology can do the most simple and effective solution is to specify the
wearing time. For example, each time you receive treatment with VR devices, you are not allowed to
wear the device for more than two hours.
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5.3. prevent addicted to the virtual world,

Preventing addiction to virtual worlds requires limiting usage time and ensuring that doctors are trained
on the proper use of VR before treating patients. In addition, parents need to guide adolescents to
effectively prevent addiction symptoms. But it’s not hard to imagine a future in which there will be a
set of regulations and training methods to help doctors and patients with this type of treatment.

5.4. Sensory

5.4.1. Visual. After the patient puts on the VR headset, the first thing to do is pass through a "hall",
open the "hall" in the "next door" can see their favorite environment, the image of the face of the
doctor is also their favorite movie characters or anime characters. Considering that it is a group of
adolescents with PTSD, the whole treatment approach is more game-oriented, which is more attractive
to patients to accept the treatment and the effect will be more significant. After starting the treatment,
the patient can clearly see the task guide icons (here is the example of exposure therapy), and the
patient will not be particularly affected by recreating the traumatic events at that time with specific
task goals.

From the doctor's point of view, the doctor can be the patient's "teammate™ in the game therapy, or
he or she can be the game guide who knows how the patient should accomplish the "task". The doctor
can also see the patient's heart rate, blood pressure and other physical conditions displayed on the
translucent panel above the patient's head in real time so that he or she can make appropriate changes at
any time.

Other bystanders (such as the patient's family or other medical students) can observe the physician-
patient interaction from a broader perspective, but they are not able to intervene in the entire treatment
process. And neither the doctor nor the patient can see anyone else, which ensures that the entire
treatment process goes smoothly and quickly.

5.4.2. Auditory. First of all, the patient will first hear a background music similar to soft music after
putting on the VR device to help the patient relax. After officially entering the treatment process, it
will simulate the sound effects of the corresponding environment according to the patient's actual
situation while the guidance received from the doctor is also transmitted through sound. For example,
if you need to simulate a car accident scene, sound is also an important item to increase the immersion.

From the physician's perspective, the main audio feedback comes from the patient's heart rate and
other body indicators, which allows both focus on the treatment process and real-time monitoring of the
patient's condition.

5.4.3. Smell. Similar to the auditory sense, the patient enters the "virtual hall" with the music and
releases some scents that make people relax more quickly. In the treatment process in order to make
the environment more realistic can add some special smell to increase the authenticity of the
conditions (for example, the event of encountering a fire can add some soot flavor).

6. Conclusion

VR-based treatments for different mental health conditions have produced positive findings but
unfortunately many of the articles are case studies or quasi-experiments[13]. But in fact virtual reality
demonstrates the possibility of changing their current symptoms by effectively exposing the source of
their fear. Modern VR systems can provide an ideal, comfortable therapeutic environment to help people
face their problems with equanimity, where not only will doctors help patients solve their problems in
real time, but also have controlled virtual sensory stimulation to assist them in their treatment. Especially
for adolescents with PTSD, the new treatment model is interesting and new enough to attract them to
volunteer for treatment. In the theoretical model described in this paper, it works not only for adolescents
with PTSD, but also for doctors to reduce time and families to reduce time and money costs. However,
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there is still a long way to go before the real application to the whole society, and there are many practical
problems that need to be solved one by one, such as dizziness, dry eyes and retinal damage, etc.
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