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Abstract. Exposure Therapy (ET) is an established treatment for Posttrau-
matic Stress Disorder (PTSD), in which patients gradually confront trau-
ma memories through mental imagery. Virtual Reality Exposure (VRE) is 
an alternative for those who have difficulties in recreating such memories. 
Most studies develop VRE scenarios of war or accidents; however, traumat-
ic events in Brazil are mainly of urban violence. Objective: To evaluate the 
quality of the Virtual Bank scenario through a pilot case study of a bank-
er with PTSD through a cognitive behavioral therapy protocol. Method: A 
39-year-old bank employee diagnosed with PTSD through the Structured 
Clinical Interview for DSM-IV Axis I Disorders (SCID) took part on a Cogni-
tive Behavioral Therapy (CBT) protocol including VRE. Patient’s symptoms 
were assessed through Beck’s anxiety and depression inventories, the Screen 
for Posttraumatic Stress Symptoms and Posttraumatic Cognitions Invento-
ry. The therapy protocol was comprised of 16 sessions divided into three 
blocks: (i) psychoeducation; (ii) exposure and (iii) cognitive restructuring 
and relapse prevention. Reassessments were conducted at the end of each 
block. The sense of presence in the Virtual Bank was assessed through the 
Presence Questionnaire (PQ). Results: The patient presented at least 60% of 
reduction on all instruments and no longer met criteria for PTSD at post-
treatment. The greatest reduction on PTSD symptoms scores occurred after 
the VRE block (-44.8%). The mean score of the PQ was 5.24. Conclusion: CBT 
protocol with VRE was effective in reducing all measures in this case study. 
Quality evaluation of the Virtual Bank was positive. Results are promising 
and similar to those of other innovative case studies using VRE for PTSD. 

Keywords: Posttraumatic Stress Disorder, Cognitive Behavioral Therapy, 
Virtual Reality, Trauma, Exposure Therapy.

Resumo. A Terapia de Exposição é um tratamento padrão-ouro para o 
Transtorno de Estresse Pós-Traumático (TEPT), na qual os pacientes con-
frontam gradualmente as memórias traumáticas por meio de imagens men-
tais. A Terapia de Exposição por Realidade Virtual é uma alternativa para 
aqueles que têm dificuldades na formação das imagens mentais. Embora a 
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Introduction

Individuals who survive traumatic events 
may develop Posttraumatic Stress Disorder 
(PTSD), a diagnosis encompassing symptoms 
in the form of intrusions, avoidance of trau-
ma-related stimuli, negative alterations in 
cognitions and mood and accentuated arousal 
and reactivity (APA, 2013). Studies in Brazil 
indicate that 90% of individuals residing in 
urban centers experience a traumatic event in 
their lifetime, and between 7% and 11.7% are 
expected to develop PTSD (Ribeiro et al., 2013). 

Strong empirical evidence supports the ef-
ficacy of Cognitive Behavioral Therapy (CBT) 
and Exposure Therapy for the treatment of 
Posttraumatic Stress Disorder (PTSD) (Roth-
baum et al., 2010; Watts et al., 2013). Imaginal 
Exposure (IE) requires that the patient retell 
the traumatic event repeatedly, accessing 
its memory through mental imagery. Since 
avoidance is a core mechanism of PTSD, 
many patients might be unwilling or un-
able to re-experience such memories and to 
emotionally engage in treatment (Difede and 
Hoffman, 2002). Virtual Reality Exposure 
(VRE) is an alternative for those patients, 
since the visual and auditory stimuli of the 
Virtual Reality (VR) scenario serve as cues or 
triggers (e.g., gunfire, vehicle sounds, explo-

sions) to traumatic memories (Difede et al., 
2006; Rothbaum et al., 2010). Those cues are 
usually identified through patients’ trauma 
accounts and can be selectively and gradually 
included in the VR environment by the thera-
pist (Difede et al., 2006).

VRE procedures often involve an initial 
assessment of posttraumatic symptoms and 
the account of details regarding the patient’s 
traumatic event, followed by psychoeducation 
sessions in which PTSD and/or the treatment 
rationale are explained. Then, patient is pre-
sented to the VR apparatus and is immersed 
in the VR scenario with as few trauma cues as 
possible. As sessions progress, these cues are 
gradually presented and the patient’s experi-
ence in the scenario becomes increasingly sim-
ilar to his trauma account (Zimand et al., 2003). 
Treatment protocols of VRE for PTSD are still 
in an experimental phase, mainly because 
most studies have small samples and/or no 
follow up to sustain their findings (Eichenberg 
and Wolters, 2012). Still, most studies have 
shown that VRE is as efficacious as IE in the 
reduction of PTSD symptoms at posttreatment 
assessments (Gerardi et al., 2010; Gonçalves et 
al., 2012; Powers and Emmelkamp, 2008; Rigo-
li and Kristensen, 2014), what shows the po-
tential of this tool for PTSD treatment. 

Clinical studies of VRE for PTSD were at 
first developed for military populations and 

maioria dos cenários de Realidade Virtual seja de guerra ou acidentes, no 
Brasil, a maior parte dos eventos traumáticos está relacionado com a vio-
lência urbana. Objetivo: Avaliar a qualidade do cenário do Banco Virtual por 
meio de um estudo de caso piloto com uma bancária com TEPT, através de 
um protocolo de terapia cognitivo comportamental. Método: Uma bancária 
diagnosticada com TEPT pela Entrevista Clínica Estruturada para o DSM-IV 
(SCID) foi atendida em um protocolo de Terapia Cognitivo Comportamental 
(TCC) incluindo a Terapia de Exposição por Realidade Virtual. Os sintomas 
foram investigados por meio dos Inventários Beck de Ansiedade e Depres-
são, o Inventário de Cognições Pós-traumáticas e o Instrumento para Ras-
treio de Sintomas Pós-traumáticos. O protocolo foi composto por 16 sessões 
divididas em três blocos: (i) psicoeducação; (ii) exposição; e (iii) reestrutura-
ção cognitiva e prevenção à recaída. Foram conduzidas reavaliações ao final 
de cada bloco. A sensação de presença foi medida por meio do Questionário 
de Presença (QP). Resultados: A paciente apresentou redução de no mínimo 
60% em todos os instrumentos e não fechava critério para TEPT ao final do 
tratamento. A maior redução nos sintomas de TEPT ocorreu após a exposi-
ção (-44,8%). A média do QP foi de 5,24. Conclusões: O protocolo foi efetivo 
na redução de todas as medidas nesse estudo de caso. A qualidade do Banco 
Virtual foi satisfatória. Os resultados são promissores e semelhantes aos de 
outros estudos de caso inovadores que usaram ERV para o TEPT.

Palavras-chave: Transtorno de Estresse Pós-Traumático, Terapia Cognitivo 
Comportamental, Realidade Virtual, Terapia de Exposição. 
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are therefore conducted with VR environ-
ments that recreate war-related scenarios. 
There are reports for single case studies of 
VRE for both Vietnam (Rothbaum et al., 1999) 
and Iraq (Gerardi et al., 2008; Reger and Gahn, 
2008; Tworus et al., 2010) war veterans with 
significant reductions in PTSD symptoms. 
Those were followed by studies of war related 
scenarios with larger samples that maintained 
the positive results (Gamito et al., 2010; Mc-
Lay et al., 2011; Ready et al., 2006; Rizzo et al., 
2010; Rothbaum et al., 2001; Wood et al., 2007). 
McLay et al. (2011), with a sample of 20 Iraq 
veterans, found evidence of better outcomes 
following VRE than following traditional CBT. 

After September 11, 2001, VRE scenarios 
related to terrorist attacks became relevant. 
Recreating the attack in New York, Difede et al. 
(2007) found a greater improvement in a VRE 
group compared to a waitlist condition. A ter-
rorist bombing attack in Israel was recreated 
in a VR scenario, with significant reduction in 
PTSD symptoms in a case report study main-
tained at a 6 months follow-up (Freedman et 
al., 2010). Other VR environments have been 
used to trigger memories of other situations 
that may lead to PTSD, such as motor vehicle 
accidents (Beck et al., 2007; Saraiva et al., 2007) 
and natural catastrophes (Başoğlu et al., 2003) 
with significant reduction in PTSD symptoms. 

In Brazil, traumatic events are commonly 
related to urban violence, rather than military 
service or terrorism. Assaults and robberies are 
among the most usual forms of interpersonal 
violence reported (Murray et al., 2013) and are 
especially frequent in certain contexts, such as 
banks. Bank heists happen regularly and bank 
employees are subject to a constant state of 
insecurity and work-related stress (Bucasio et 
al., 2005). In addition, these professionals often 
receive scarce mental health or social support 
after such events (Schaefer et al., 2011). Since 
PTSD avoidance symptoms usually keep these 
patients away from their workplace (where the 
traumatic events took place), it is also import-
ant to promote symptom remission efficiently 
and effectively to prevent patients’ further so-
cial and economic burdens.

Concerning the urban profile of Brazilian 
traumatic events, it is relevant to develop VR 
environments that allow VRE with civilian 
trauma victims. For that purpose, a VR sce-
nario called Virtual Bank was created. A VR 
scenario should have as many realistic cues as 
possible, which would serve as triggers for the 
traumatic memories (Rothbaum et al., 2010). 

As VRE tasks require gradual presentation of 
stimuli, it was necessary to create daily-based 
interactions that would be realistic enough 
for bank employees to feel present in the VR 
scenario. Presence is defined as the subjective 
experience of being in one place or environ-
ment, even when one is physically situated in 
another, and it is often linked with the useful-
ness of VR environments for VRE (Witmer and 
Singer, 1998).

This paper aims to depict a VR scenario 
and illustrate its use in the treatment of a civil-
ian trauma PTSD patient. It also explores pre-
liminary evidence of efficacy of a CBT protocol 
with VRE on anxiety, depression and posttrau-
matic symptoms and cognitions. Additionally, 
as this is the first case study conducted with 
the Virtual Bank, we aimed to evaluate the 
quality of the scenario (i.e., ability of generat-
ing presence, realism according to the patient). 

Method

Participant

The participant of this case study is a 
39-year-old bank employee who worked as 
manager of a bank branch for 10 years. She 
decided to seek treatment after going through 
five bank heists. After the last of the heists, 
in which she had a gun pointed to her head, 
she claimed to have no support whatsoever 
from her employers, who coerced her to tes-
tify and to recognize the thieves in a police 
station. After testifying, she was transferred to 
a branch inside a shopping mall, supposedly 
safer than the one in which she was working 
before. However, the new branch contained 
a monitoring station of bank heists, expos-
ing her to frequent trauma-related stimuli.  
After a few months working in that agency 
and five attempts at reallocation, she applied 
for a work license and decided to seek psycho-
logical treatment.

In the initial assessment, patient met crite-
ria for PTSD as assessed with the Structured 
Clinical Interview for DSM-IV (SCID; First et 
al., 1997). She had PTSD symptoms such as 
insomnia, excessive sweating, constant night-
mares about the robbery, avoiding entering 
any bank agency or even talking about the 
robbery or bank related topics. She was also 
isolated from family and friends. She was tak-
ing daily two types of benzodiazepines (fluni-
trazepam, 1mg; clonazepam, 15mg) and one 
antidepressant (citalopram, 20mg). 
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Procedure

Informed consent was obtained at a pre-
liminary screening interview conducted at the 
Centre of Studies and Research in Traumatic 
Stress, an outpatient facility of the Pontifical 
Catholic University of Rio Grande do Sul (Por-
to Alegre, Brazil). This facility offers treatment 
to trauma victims, and maintains a partner-
ship with the local syndicate of bank employ-
ees, which often refers patients to the trauma 
centre. The patient in this case study was the 
first to be eligible to the study after the Virtual 
Bank was ready to be utilized. The partnership 
with the syndicate of bank employees was the 
only method of recruitment utilized.

A pre-treatment assessment was conduct-
ed by a trained cognitive behavior therapist, 
who reviewed the inclusion (meeting criteria 
for PTSD through SCID) and exclusion crite-
ria (presence of psychotic symptoms, cogni-
tive deficits or suicidal ideation). Assessment 
was conducted in three sessions of approx-
imately one and a half hour each. After the 
assessment, patient was informed about 
treatment procedures and scheduled her first 
treatment session.

The following self-report measures in their 
Brazilian Portuguese versions were utilized 
during assessment: (1) Beck Depression In-
ventory (BDI-II) (Beck et al., 1996; Gorenstein 
et al., 2011): questionnaire with 21 items in a 
4-point Likert scale to investigate depression 
symptoms; (2) Beck Anxiety Inventory (BAI) 
(Beck and Steer, 1993; Cunha, 2001): 21 items 
in a 4-point Likert scale to investigate anxiety 
symptoms; (3) Screen for Posttraumatic Stress 
Symptoms (SPTSS) (Carlson, 2001; Kristensen, 
2005): The scale contains 17 items in a 10-point 
Likert scale to screen posttraumatic symptoms, 
evaluating separately symptoms of avoidance/
numbing, re-experience and hyperarousal; (4) 
Posttraumatic Cognitions Inventory (PTCI) 
(Foa et al., 1999; Sbardelotto et al., 2013): The 
inventory contains 36 items in a 7-point Likert 
scale, assessing negative posttraumatic cogni-
tions about the world, others and self-blame.

Full assessments were conducted at pre- 
treatment, and after all three blocks of thera-
py (i.e., after four sessions of psycheducation, 
after six sessions of VRE and after six sessions 
of cognitive restructuring and relapse preven-
tion). Additionally, the Presence Question-
naire 4.0 (PQ) (Witmer and Singer, 1998) was 
applied on the first session of VRE, in order 
to assess the feeling of presence in a VR envi-

ronment. Four factors are evaluated (Involve-
ment, Adaptation/Immersion, Sensory Fideli-
ty and Interface Quality) through 32 items on 
a Likert scale from zero to six. 

Apparatus and VR environment

Two laptops were utilized simultaneously 
during the VRE procedure, one by the ther-
apist (who controlled the “armed robber” 
avatar) and another by the patient (who con-
trolled the “banker” avatar). Both laptops had 
an Intel Core i5 processor, 4 gigabytes of RAM 
and a NVIDIA GeForce GT-730M 2 gigabytes 
video card. The computers were connected by 
an Ethernet cable. The VR software was cus-
tom-built by a technology solutions company 
(Urizen ltd.) to allow both avatars to join in a 
single VR session.

The patient wore a Vuzix iWear VR920 vid-
eo eyewear, with twin 640x480 LCD screens 
(equivalent to 62” screens viewed at 9 feet), 
stereo earphones and integrated head-track-
ing devices. Both avatars were controlled 
through the laptops’ keyboards and were able 
to move in the streets surrounding the virtual 
bank branch and inside the building. The pa-
tient was able to trigger certain events when 
instructed to by the therapist, such as utilizing 
an ATM or summoning clients that requested 
random banking services (e.g., opening an ac-
count, cashing a check, requesting a loan). The 
therapist was able (through his avatar) to draw 
a pistol, fire gunshots, surrender the guards 
and to take control of the movements of the pa-
tient’s avatar. The therapist also controlled oth-
er stimuli, such as the presence of an armored 
car, the colors of the bank branch and the rob-
ber’s body type, skin color and accessories. Fig-
ure 1 shows the Virtual Bank’s entrance. 

Treatment

Treatment protocol included 16 sessions 
of 50 minutes divided in three blocks. A CBT 
protocol was conducted as there are certain 
phases of trauma therapy, such as stabiliza-
tion and development of a therapeutic rela-
tionship, that are recommended to precede 
the processing of the traumatic experience 
(Eichenberg and Wolters, 2012). The inclusion 
of a psychoeducation block is important con-
sidering such needs. This first block (Sessions 
1 to 4) comprises the following tasks: the thera-
pist explained concepts of cognitive behavior-
al therapy (e.g., automatic thoughts, schemas) 
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and the cognitive model of PTSD (Ehlers and 
Clark, 2000), as well as DSM criteria for PTSD. 
The patient was encouraged to identify which 
stimuli triggered her avoidance and re-expe-
riencing symptoms. Relaxation exercises (dia-
phragmatic breathing and muscle relaxation) 
were also conducted. Homework tasks con-
sisted of practicing relaxation exercises and 
reviewing treatment goals and expectations. 

Sessions 5 to 10 were composed by VRE 
tasks with the Virtual Bank. In the first session, 
as recommended by literature (Wiederhold 
and Wiederhold, 2005), patient was presented 
to the scenario and how to move around in it. 
Progressively, during the following sessions, 
she was stimulated to retell the traumatic 
event repeatedly, providing more details and 
exploring the scenario. Aversive stimuli, such 
as the “robber” avatar, were inserted from the 
fourth session of VRE.

As homework assignments, the patient was 
required to listen to the audio recording of ev-
ery exposure session following the first and 
to perform in vivo exposure according to an 
anxiety hierarchy developed in the first expo-
sure session. She decided that the lowest item 
in the hierarchy would be inviting her family 
over for dinner, and the highest was to enter 
the bank agency that she used to work in, at 
the shopping mall. The patient ceased the use 
of benzodiazepines before this block of expo-
sure sessions started.

The last block (Sessions 11 to 16) involved 
cognitive restructuring and relapse preven-
tion. Cognitive restructuring was conducted 
mostly through Socratic questioning and re-
evaluation of negative posttraumatic cogni-
tions assessed through the PTCI. The patient 
had mostly negative cognitions about herself 
(e.g., thinking she was a weak person for hav-
ing PTSD) and about the world (e.g., thinking 
that everyone was dangerous).

Relapse prevention included homework 
tasks such as listening to exposure audios to 
find any remaining symptoms and reviewing 
clinical gains. Furthermore, frequent PTSD 
comorbidities were explained to the patient 
and she was trained to notice possible residual 
symptoms in the future. In the last session, a 
list of future goals was developed and the im-
portance of social support was reestablished. 

Results

In interviews, patient reported that the 
Virtual Bank was able to make her feel like 
she was in an actual bank branch, due to its 
visual quality and variety of interactions. 
The vault, showed in Figure 2, was an exam-
ple of specific stimuli that were important 
triggers of intrusive memories and psycho-
physiological symptoms, such as palpita-
tion. During VRE sessions, the verbal reports 
and the score on the PQ (M = 5.24, DP = 0.83) 

Figure 1. Virtual Bank’s entrance.
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indicated an elevated sense of presence in 
the Virtual Bank. 

Regarding changes in symptoms across 
treatment, Table 1 contains all assessment 
scores for the four self-administered psycho-
logical questionnaires (i.e., BAI, BDI, SPTSS, 
PTCI). Anxiety symptoms, assessed through 
BAI, decreased slowly from severe in the ini-
tial assessment to (1) moderate after psyched-
ucation sessions, (2) low after VRE sessions 
and (3) minimal after cognitive restructuring 
and relapse prevention sessions. The big-
gest reduction in BAI was obtained after the 

cognitive restructuring and relapse preven-
tion block (-59.1%). Depressive symptoms, 
assessed through BDI, had a similar path, 
decreasing from a severe level in the initial 
assessment to (1) moderate after psycheduca-
tion and VRE sessions and (2) minimal after 
cognitive restructuring and relapse preven-
tion sessions. As in BAI, the biggest reduction 
in BDI was obtained following the last block 
of treatment (-73.3%).

Posttraumatic cognitions became less nega-
tive during treatment. Even though there is no 
stablished cut point for the Brazilian version 

Figure 2. Virtual Bank’s vault.

Intial 
assess-
ment

Δ(%)

Assess-
ment after 
psychedu-

cation

Δ(%)

Asses-
sment 
after 
VRE

Δ(%)

Assessment 
after cognitive 
restructuring 
and relapse 
prevention

Total 
reduction 
(%)

BDI total 
score 42 -47.6 22 -13.6 19 -73.7 5 -88.1

BAI total 
score 35 -34.3 23 -4.3 22 -59.1 9 -74.3

SPTSS 
mean score 7,4 -21.6 5,8 -44.8 3,2 -21.9 2,5 -66.2

PTCI mean 
score 4,6 -17.4 3,8 -31.6 2,6 -30.8 1,8 -60.9

Table 1. Results of BAI, BDI, SPTSS and PTCI across treatment blocks.
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of the PTCI (Sbardelotto et al., 2013), similar 
reductions in this instrument occurred during 
the VRE session block (-31.6%) and during the 
cognitive restructuring and relapse prevention 
block (-30.8%). 

Discussion

The Virtual Bank was an efficacious tool 
for conducting VRE with a PTSD patient. The 
patient was able to access her traumatic mem-
ories, retell them and imagine them as related 
to the virtual trauma cues. Even though the 
PQ has not yet been validated in the Brazilian 
population, it served as an index for assessing 
the subjective feeling of “being there” when 
combined with the patients’ reactivity and 
verbal feedback. 

In this case study, CBT with VRE was ef-
ficacious for the treatment of PTSD. There 
was a large pre and posttreatment reduction 
of symptoms as assessed by all instruments. 
At the end of treatment, patient did no lon-
ger meet criteria for PTSD. As expected, the 
greatest reduction in posttraumatic symptoms 
occurred after the VRE sessions, when SPTSS 
scores went below the cutoff score of 4, pro-
posed as sensitive and specific to PTSD diag-
nosis (Carlson, 2001). Our protocol preceded 
symptom score reductions comparable with 
other similar studies testing novel VR scenari-
os. In this study, the patient presented a 66.2% 
reduction of PTSD symptoms at posttreat-
ment. Other studies have found lower rates, 
such as 55.46% (Gerardi et al., 2008), 49.38% 
(Reger and Gahn, 2008) and 34% (Rothbaum et 
al., 1999), with the exception of Freedman et al. 
(2010), who reported a 100% PTSD symptom 
reduction, and Difede and Hoffman (2002), 
who found a 89.1% reduction at posttreatment.

Depressive symptoms presented their 
greatest reduction after the expected block 
of therapy (i.e., cognitive restructuring and 
relapse prevention), even though the patient 
had already have an important decrease of 
symptoms after psycheducation sessions. 
The reduction in depressive symptoms found 
after our protocol (88.1%) was as good as or 
even better than that of other novel case re-
port studies of VRE for PTSD. The protocol of 
Difede and Hoffman (2002) was followed by 
an 86.4% reduction of symptom scores; Ge-
rardi et al. (2008) found a reduction of only 
15.38%; and Rothbaum et al. (1999) reported 
a 24% reduction. Again, only Freedman et al. 
(2010) was able to report scores 100% lower 

at posttreatment, also for depressive symp-
toms. Reduction in anxiety symptoms were 
only investigated by Gerardi et al. (2008), with 
scores lowering 26.32% at posttreatment; and 
by Rothbaum et al. (1999), who found scores 
63% lower following treatment. This time, our 
protocol have the better results: 74.3%.

Reduction of symptom scores in this study 
(74%) leads us to believe that the Virtual Bank 
is an efficacious tool for PTSD treatment be-
cause of the similar results when compared 
to other similar VRE scenarios. It is hard to 
compare these results properly, as there is 
not a standardized protocol of VRE for PTSD.  
Researchers have utilized different types of in-
terventions (i.e., only VRE or combined inter-
ventions) and several assessment instruments, 
what does not allow a proper comparison.

In summary, (1) psychoeducation and re-
laxation exercises were followed by a general 
symptom reduction, as observed in previous 
studies (Okanoya et al., 2015; Shah et al., 2014); 
(2) VRE seemed to target specific PTSD symp-
toms; and (3) cognitive restructuring and re-
lapse prevention were followed by a decrease 
of depression and anxiety symptoms. We 
expected that anxiety symptoms would de-
crease more expressively after the relaxation 
exercises performed during psychoeducation, 
or even after the VRE sessions. This might be 
due to a cumulative effect of treatment blocks. 
However, the reason for this reduction is un-
clear. Interchanging treatment blocks might 
be an adequate alternative to investigate this 
matter in future studies.

Our positive results are similar to other in-
novative case studies involving VRE. As in the 
study by Freedman et al. (2010), VR apparently 
accelerated the effect of exposure. Our hypoth-
esis is that this method may be more effective 
in activating trauma memories, as it becomes 
harder for the patient to avoid these memories 
while being directly exposed to sensory trau-
ma triggers. Once trauma memories are acti-
vated, it is also more likely that the patient will 
emotionally engage in the therapy process, 
achieving better results (Foa and Kozak, 1986). 
One way future research could explore this 
hypothesis is to investigate whether patients 
who failed to respond to conventional IE be-
cause of avoidance would benefit from VRE. 

The Virtual Bank, as other VR scenarios de-
scribed by Beck et al. (2007), Rizzo et al. (2010), 
McLay et al. (2011), has a range of possibilities 
in allowing the creation of virtual interac-
tions that match individual feared situations.  
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We believe that VR scenarios should have 
enough cues to oppose avoidance mechanisms 
of PTSD and to allow significant flexibility and 
control to the therapist. Different styles of VR 
scenarios exist in literature, with pre-determi-
nated stages of interactions between patient 
and VR environment (Difede et al., 2007; Gami-
to et al., 2010) or no triggers at all, allowing 
free interactions to the patient (Freedman et al., 
2011). Future research could investigate differ-
ences between treatment protocols with and 
without the predetermined trauma cues, trig-
gers and interactions inside the VRE scenarios. 

The utilization of VRE with a victim of 
urban trauma is fairly novel, especially in a 
South American context. Groups at risk for 
developing PTSD (such as bank employees) 
might benefit from specific urban VR scenar-
ios, which can be adapted to particularities of 
different traumatic events in a highly cost-ef-
fective manner. Limitations regarding gen-
eralization of case studies are well known. 
Although case studies are a good vehicle for 
presenting innovative techniques, evidence 
for effectiveness requires converging results 
from larger, more generalizable, carefully 
controlled studies. Our study has another 
important limitation, common to VRE stud-
ies: the lack of follow-up data. We aim to 
expand sample size and conduct follow-up 
assessment in order to verify findings. Fur-
thermore, the main change in PTSD diagno-
sis in DSM 5 (APA, 2013) was the addition 
of a symptom cluster of alterations in cogni-
tions and mood, which was assessed in the 
present study through the PTCI. The version 
of the SCID utilized in our study assessed 
symptoms of the DSM-IV TR (APA, 2002). 
There was no validated version of the SCID 
for the DSM 5 in Brazilian Portuguese at the 
time we conducted this study. As much as 
our results are important in demonstrating 
the potential of VRE, evidence of effective-
ness with larger urban samples in controlled 
studies are required to further understand 
treatment implications. 
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