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Abstract
Virtual Reality (VR) was used in this study as a therapeutic tool in a behavior-analytic intervention with 
two subjects who had social anxiety disorder. The goals were to assess the therapeutic effects of the 
intervention program and the VR simulator with regard to the ability to generate sense of presence and 
anxiety responses. The program consisted of: (a) initial session, (b) baseline, (c) intervention sessions 
with exposure to VR, (d) closing session, (e) follow up (up to one and three months after treatment). 
Sense of presence, anxiety and galvanic skin response were reported in each exposure therapy 
session and anxiety, depression and social phobia inventories were reported at the end of each stage. 
Functional analyses were formulated based on behaviors occurring in social contexts between sessions. 
The simulator produced anxiety and high levels of presence during exposure; and both participants 
had reduced levels of anxiety at the end of intervention and generalization to the natural context. In 
conclusion, behavior-analytic intervention with exposure to VR was effective and fostered a repertoire 
for coping with situations of social interaction.

Keywords: Virtual reality, social anxiety disorder, behavior-analytic therapy, sense of presence, gal-
vanic skin response.

Um Programa de Intervenção para Transtorno 
de Ansiedade Social com o Uso da Realidade Virtual

Resumo
A Realidade Virtual (RV) foi utilizada nesse estudo como recurso terapêutico em uma intervenção 
analítico-comportamental para dois participantes com transtorno de ansiedade social. Os objetivos 
foram avaliar os efeitos terapêuticos do programa de intervenção e o simulador quanto à capacidade 
de gerar senso de presença e respostas de ansiedade. O programa consistiu em: (a) sessão inicial, (b) 
linha de base, (c) intervenção com exposição à RV, (d) encerramento e (e) follow up (1 e 3 meses após a 
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intervenção). O senso de presença, ansiedade e respostas galvânicas da pele foram registrados em cada 
sessão com exposição e inventários de ansiedade, depressão e fobia social ao término de cada fase. Foram 
formuladas análises funcionais baseadas na ocorrência de comportamentos apresentados em contexto 
social no intervalo entre as sessões. O simulador produziu ansiedade e níveis elevados de presença ao 
longo das exposições; e ambos participantes apresentaram redução dos níveis de ansiedade ao fi m do 
programa e generalização para o contexto natural. Conclui-se que a intervenção com exposição à RV 
apresentou efeito terapêutico e promoveu repertório de enfrentamento frente a situações de interação 
social.

Palavras-chave: Realidade virtual, transtorno de ansiedade social, terapia analítico-comportamental, 
senso de presença, resposta galvânica da pele.

Un Programa de Intervención para la Trastorno 
de Ansiedad Social con el Uso de la Realidad Virtual

Resumen
La realidad virtual (RV) fue empleada en este estudio como herramienta terapéutica en un programa de 
intervención analítico-conductual para dos participantes con trastorno de ansiedad social. Los objetivos 
fueron evaluar los efectos terapéuticos del programa de intervención y el simulador en cuanto a la 
capacidad de generar presencia y respuestas de ansiedades. El programa consistió en: (a) sesión inicial, 
(b) línea base, (c) intervención con exposición a la RV, (d) fi nalización y (e) seguimiento (1 y 3 meses 
después de la intervención). La sensación de presencia, ansiedad y la respuesta galvánica de la pele 
fueron registrados en cada sesión con exposición y inventario de la ansiedad, depresión y fobia social al 
fi nal de cada fase. Análisis funcionales fueron formulados en base a la ocurrencia de las conductas de 
interacción social en el intervalo entre las sesiones. El simulador produce ansiedad y niveles elevados 
de presencia a lo largo de las exposiciones y ambos participantes presentaron reducción de los niveles 
de ansiedad al fi nal de lo programa, con generalización de los resultados para un contexto natural. Se 
concluye que la intervención analítico-conductual con la exposición a la RV tuvo efecto terapéutico y 
aprendieron un repertorio de afrontamiento de esas situaciones.

Palabras clave: Realidad virtual, trastorno de ansiedad social, terapia de la conducta, sensación de 
presencia, respuesta galvánica de la piel.

New technologies have been increasingly 
accepted and incorporated as a useful resource 
for Psychology, both in the scientifi c fi eld and 
also in the provision of services such as psy-
chology clinics. Using technological resources 
can contribute to the agility of the therapeutic 
process and to the development of increasingly 
creative and productive forms of action (Bar-
bosa, 2013). As a complementary resource to 
psychotherapy, Virtual Reality (VR) technol-
ogy enables dynamic and active ways of acting 
by both therapist and client, as well as opening 
space for systematic investigations as to the ef-
fi cacy of therapeutic intervention programmes 
that include this technology.

Studies of therapy using VR have begun 
to gain force especially in the last two decades 
(e.g., Klinger et al., 2005; Price, Mehta, Tone, 
& Anderson, 2011; Slater, Pertaub, Barker, & 
Clark, 2006; Wallach, Safi r, & Bar-Zvi, 2011). 
In these studies, VR appeared as a resource that 
facilitates exposure techniques; as a controlled 
environment for the immersion of individuals 
with social anxiety disorder (social phobia); as 
well as enabling the shaping of social behaviors 
through programmed contingencies (e.g., Har-
ris, Kemmerling, & North, 2002; Morina, Brink-
man, Hartanto, & Emmelkamp, 2014; Price et 
al., 2011). As such, VR has become considered 
to be a new and promising tool that can be used 
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in psychological interventions. Notwithstanding, 
questions are raised regarding: (a) VR effective-
ness as a therapeutic resource when compared to 
other forms of treatment (e.g., Kampmann et al., 
2016; Klinger et al., 2005), (b) the validity of in-
tervention programs using VR as their main re-
source (e.g., Roy et al., 2003), and (c) the way in 
which specifi c phobias can be assessed through 
biofeedback (e.g., Wiederhold, Jang, Kim, & 
Wiederhold, 2002) or through self-reporting, in-
ventories and questionnaires (e.g., Harris et al., 
2002).

One of the aspects to be considered in inter-
ventions using VR consists of the ability of the 
simulator to promote sense of presence, which 
can be defi ned as “the feeling of ‘being there’ 
in the virtual environment”, which involves 
public and/or private responses evoked by dis-
criminative stimuli and maintained by conse-
quences produced by the environment (operant 
behaviors) and responses (public and/or private) 
elicited by stimuli from the virtual environment 
(respondent behaviors) (Zacarin et al., 2017, p. 
259). Sense of presence is especially relevant 
in therapeutic techniques such as exposure and 
response prevention and systematic desensitiza-
tion, since for VR to be used in these techniques 
the VR simulator needs to present a set of situ-
ations that provoke discomfort or anxiety. Ac-
cording to Qu, Brinkman, Ling, Wiggers and 
Heynderickx (2014), exposure to these situations 
can be programmed to occur gradually, slowly 
increasing the level of aversion, in keeping with 
the individual’s tolerance.

Gradual exposure to feared stimuli can take 
place following adequate recognition of the phe-
nomenon being treated. In a study proposed by 
Holt, Heimberg, Hope and Liebowitz (1992), 
social anxiety disorder was analyzed based on 
anxiety felt in different contexts. These authors 
proposed 24 distinct situations that could be sum-
marized into four common situational domains: 
(a) formal speaking/interaction, (b) informal 
speaking/interaction, (c) being scrutinized, (d) 
assertiveness. The situational domains proposed 
by Holt et al. served as a basis for experimental 
studies of social anxiety and the concept was re-
introduced by Klinger et al. (2005) and Roy et 

al. (2003) as: (a) performance anxiety (diffi culty 
in carrying out activities in a social context, such 
as speaking in public), (b) intimacy anxiety (an 
individual’s inability to start conversations, cre-
ate and maintain bonds of affection), (c) scrutiny 
anxiety (diffi culty in carrying out activities while 
being watched by others, such as using an auto-
mated teller machine or talking on the telephone 
in a crowded shopping center), (d) assertive-
ness anxiety (diffi culty in expressing and stating 
one’s opinion and position in relation to some-
thing and protecting one’s interests). In a more 
recent study conducted by Heijden and Brink-
man (2011), VR was used based on the concept 
of scrutiny anxiety, whereby some people spoke 
for several minutes to a virtual audience and 
were assessed by the quality of their spoken in-
teraction. Characterizing this disorder based on 
situational domains emphasizes the contexts in 
which an individual may present an insuffi cient 
behavioral repertoire for coping with situations 
of social interaction.

Another characterization of social anxiety 
disorder takes it as a behavioral process and em-
phasizes the description of the disorder’s main-
taining variables based on the functional analysis 
of the behaviors shown by the individual (Leon-
ardi, Borges, & Cassas, 2012). This functional 
analysis as a behavioral analysis describing the 
diagnostic category of social anxiety disorder 
is done though the operationalization of the fol-
lowing aspects: (a) response classes on molar 
levels, (b) consequences, (c) events preceding 
the response, (d) reinforcement history, and (e) 
treatment derived from this functional assess-
ment (Sturmey, 1996; Silvares & Meyer, 2000). 
In a study reported by Rocha, Bolsoni-Silva and 
Verdu (2012), it was highlighted that individuals 
with social anxiety disorder can show shortcom-
ings in social skills in a specifi c situational con-
text but not in another, thus making evident the 
relevance of functional analysis.

In an analysis of social anxiety behavioral 
processes, Zamignani and Banaco (2005) identi-
fi ed that individuals may present certain behav-
iors such as tachycardia, alteration of galvanic 
skin response, hyperventilation, choking sensa-
tion, sweating, discomfort and shaking in the 
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face of environmental stimuli gaining properties 
of elicitation through respondent conditioning 
processes (sounds and noises characteristic of 
large gatherings, for instance). At the same time, 
an individual can present operant behaviors 
maintained by negative reinforcement, such as 
escape, which interrupt the appearance of these 
stimuli (using earphones when crossing large 
centers, for instance) or avoidance in the case of 
stimuli preceding aversive stimulation (choosing 
alternative times to carry our everyday activities, 
for example). In some cases, successful avoid-
ance may be maintained through positive rein-
forcement, such as permission not to take part in 
important meetings etc. Respondent and operant 
behaviors are therefore interrelated in a com-
plete analysis of social anxiety disorder.

The objectives of behavioral therapy in the 
treatment of social anxiety disorder consist of 
reducing refl ex responses, suppressing escape 
and avoidance, developing more reinforcing so-
cial relationships and social skills, and manag-
ing or coping with problems (Beidel et al., 2014; 
Nobile, Garcia, & Bolsoni-Silva, 2017; Sampaio 
& Bueno, 2011; Stevens, Peters, Abraham, & 
Hermann, 2014). Sampaio and Bueno (2011) 
presented an intervention for fear of public 
speaking (specifi c social anxiety disorder) that 
consisted of arranging reinforcement contingen-
cies so that the participant exposed herself to 
nonpunitive audiences and the level of audience 
aversiveness was then gradually increased. This 
procedure aimed to strengthen coping responses 
and weaken avoidance responses. At the end of 
the intervention, the study participant was capa-
ble of making a spoken presentation that ensured 
she was awarded an academic degree. Accord-
ing to the authors, the satisfactory result of the 
study was only possible because of the strategies 
applied. These included control of the environ-
ment together with the establishment of a hierar-
chy of events causing anxiety.

Lack of control of the natural environment 
can make exposure very aversive, leading to an 
avoidance response to the treatment condition 
itself (Anderson et al., 2013). Treatment pro-
grams using VR as a therapeutic tool, in turn, 
allow the control of some interaction contingen-

cies between the user and the avatar (simulated 
character), which are useful in social anxiety 
disorder treatment programs. A recent study 
conducted by Roy et al. (2003) compared VR 
technology with social anxiety disorder thera-
pies. An experimental group (G1) exposed to 
an intervention protocol of 12 sessions of VR 
was compared with another experimental group 
(G2) exposed to an intervention based on Cog-
nitive Behavior Therapy (CBT) and to a third 
group (G3) that was not subject to an interven-
tion (waiting list). In this experiment the three 
groups received post-test assessment and the av-
erage scores obtained by applying the Liebow-
itz Social Anxiety Scale were clearly reduced in 
the experimental groups (G1 and G2) in relation 
to G3, with no statistical signifi cance between 
G1 and G2. Similar results were found by other 
studies that also compared the effectiveness of 
VR and CBT in the treatment of social anxiety 
disorder (e.g., Klinger et al., 2005; Wallach, et 
al., 2011). These studies demonstrated that ther-
apeutic effect can be found in interventions us-
ing VR, as well as in interventions using other 
therapies such as CBT. Notwithstanding, differ-
ent results were obtained by Kampmann et al. 
(2016) in a randomized controlled clinical study 
which is summarized below. 

Kampmann et al. (2016) compared the 
effi cacy of a Virtual Reality Exposure Therapy 
(VRET) procedure with an In Vivo Exposure 
Therapy (IVET) procedure. Sixty participants 
diagnosed as having social anxiety disorder 
were randomly distributed between three 
groups, namely two treatment groups and 
one control group (waiting list). The VRET 
procedure was conducted in scenarios that 
enabled spoken interaction with virtual human 
beings (avatars) whilst the IVET procedure was 
conducted in real-life situations similar to the 
virtual ones. Both procedures were conducted 
in individual therapy. When the results of the 
groups that received treatment were compared 
by analyzing the assessments done before and 
after the interventions, both were found to have 
reduced avoidance behaviors, increased duration 
of speaking interactions and reduced perceived 
stress, when compared to the waiting list group. 
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The participants who received IVET, but not 
those who received VRET, improved regarding 
fear of being negatively assessed, speaking 
performance, reduced overall anxiety and 
depression in relation to those on the waiting list. 
The authors concluded that VRET can reduce 
complaints of generalized social anxiety disorder 
and that “future improvements in technologies 
and virtual psychological social interactions 
may increase even more the effi cacy of VRET in 
cases of social anxiety disorder” (p. 147).

The studies described above have demon-
strated that treatments using VR can be effec-
tive. Their results were obtained through tests, 
inventories and self-reporting questionnaires, 
and physiological measurements, such as heart 
rate and skin conductance responses. A study 
conducted by Wiederhold et al. (2002) assessed 
the use of physiological measurements as an in-
dicator of clinical improvement among partici-
pants who were afraid of fl ying and who under-
went a procedure using VR. Heart rate, galvanic 
skin response and body temperature of 22 non-
phobic participants and 36 phobic participants 
were monitored over six sessions of exposure 
to VR. The authors reported signifi cant differ-
ence between the galvanic skin response mea-
surements of phobic and non-phobic participants 
during exposure to VR. The physiological mea-
surements returned to baseline levels among the 
non-phobic participants, whilst they remained at 
higher levels for longer among the phobic par-
ticipants. At the end of the intervention, 33 of the 
36 phobic participants showed clinical improve-
ment (91.6% success rate). However, assess-
ment of the galvanic response was done based 
on group averages. A more faithful assessment 
measurement could consist of comparing each 
individual’s own data over the sessions.

Based on investigations into the use of VR 
technology applied to the context of clinical in-
terventions (Barbosa, 2013; Kampmann et al. 
2016; Morina et al., 2014; Wallach et al., 2011; 
Wiederhold et al., 2002), our study had the fol-
lowing objectives: (a) to assess the effects of a 
behavior-analytic intervention program using 
VR to treat individuals with social anxiety disor-
der; (b) to assess a VR simulator designed for so-

cial anxiety disorder regarding its ability to gen-
erate sense of presence and anxiety responses 
through biofeedback measurement of galvanic 
skin response and also through Subjective Units 
of Distress Scale – SUDS (Wolpe, 1973/1978).

Method

Participants
The study participants were two male uni-

versity students aged 20 and 27, referred to as P1 
e P2, respectively. The participants were selected 
based on a semi-structured interview including 
the application of the BDI, BAI and SPIN tests, 
with the aim of verifying whether: (a) they met 
the requirements for psychological diagnosis of 
social anxiety disorder, based on DSM-5 crite-
ria (American Psychiatric Association [APA], 
2013); (b) they did not have any hypothetical 
diagnosis of depression or comorbidity; (c) they 
were not having psychological or pharmacologi-
cal treatment at the same time as the study; and 
(d) they had time available to take part in the ses-
sions twice a week for approximately one hour. 
The participants signed a Free and Informed 
Consent Form that had been approved by a Re-
search Ethics Committee.

Participant 1 (P1) was 20 years old, single 
(he was dating) university student. He had 
been living with his brothers since he began 
studying when he was 17. Until then he had 
lived with his parents in a small inner-state 
town. He reported not being close to his parents 
and brothers, stating that he perceived them as 
“authorities, on a higher hierarchical position”. 
During any spoken interaction with them he 
avoided eye contact and as a consequence 
these interactions were sporadic and brief. As 
a result, he was interpreted as being “short-
tempered, high-strung” and as an emotional sub-
product he felt sad. The same pattern repeated 
itself with teachers, other relatives, his music 
teacher (he had keyboard and singing lessons). 
He felt “fear of his fellow students, especially 
the more important and popular”. P1 reported 
fear of speaking in seminars and his academic 
and artistic presentations were preceded by 
considerable anxiety. In the same way as 
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happened in his presentations, all his spoken 
interaction was marked by tachycardia, loss of 
voice, shaking, fear, freezing, he felt insecure, 
reported low self-esteem and avoided situations.

P2 was a 27 year-old single (he was dating) 
university student. He shared a house with two 
other people, with whom he had no close con-
tact. Prior to this he had lived with his mother 
in the state capital. He reported that it had taken 
him three years more than expected to fi nish 
high school. He had moved from one town to 
another and changed schools many times dur-
ing his school years and felt particular diffi culty 
with social interaction in those environments. 
He felt very uncomfortable going into and re-
maining in classrooms, because of the imminent 
interaction with his fellow students, having to 
talk about himself and about everyday subjects. 
This type of interaction made him feel shaky, go 
red, his legs wobbled and he felt anxiety. He had 
undergone psychotherapy several times since he 
was 16 years-old - the last time was a few years 
ago - with the aim of treating his social anxiety 
disorder, but without success. In addition, He 
felt diffi culty in going to and remaining in res-
taurants, handling cutlery and eating in front of 
other people. P2 had a restricted behavioral rep-
ertoire and reported living a “routine”: he went 
to his university every day, but on arriving at 
the classroom he would go somewhere else, like 
the university courtyard, libraries or any place 
where he would be unlikely to have to interact 
with his fellow students. Low attendance at les-
sons produced emotional sub-products such as 
“feelings of guilt and anger”.

Place and Materials
The sessions were held in a room of the Psy-

chology Clinic of a public university. The room 
had two chairs and a table for the material and 
equipment needed for the sessions.

The Mindfi eld® eSense Skin Response bio-
feedback device was used to monitor galvanic 
skin response (see https://goo.gl/kCidld) and 
the Vitua.Therapy® VR simulator – comprised 
of one Oculus Rift®, two laptop computers, 
one Razer® Hydra joystick with two controls, 

as well as external earphones. The simulator 
showed specifi c scenarios designed for the treat-
ment of social anxiety disorder. The scenarios 
shown had contexts for possible social interac-
tions by the participant with avatars and pos-
sible performance of predetermined tasks. The 
scenarios were designed to follow a sequence of 
events, although nothing prevented them from 
being shown in an alternative order. The fi rst 
scene consisted of a shopping center food court 
without any avatars; with effect from the second 
scene avatars were gradually introduced. The 
second scene consisted of an automated teller 
machine that could be operated, located in a food 
court; the third scene took place in one of the 
food court snack bars; the fourth and fi fth scenes 
happened in part of the same food court where 
there were tables and chairs.

Instruments
The instruments specifi ed as follows were 

used to measure behaviors. The Subjective Units 
of Distress Scale – SUDS; (Wolpe, 1973/1978) 
indicated the level of anxiety and discomfort felt 
during exposure to VR using scores varying be-
tween 0 and 10. Scores closer to 0 indicated no 
level of anxiety whilst scores closer to 10 indi-
cated higher levels of anxiety.

The Sense of Presence Inventory (SPI) con-
sisted of 14 items describing exposure to VR in 
terms of virtual stimuli, real-life stimuli, physi-
ological reactions during exposure and behav-
ior shown throughout exposure. Answers were 
given according to a Likert scale from 0 (totally 
disagree) to 4 (totally agree). The total score 
showed the extent to which the participants felt 
themselves to be present in the virtual environ-
ment. 

The Beck Anxiety Inventory – BAI (Cunha, 
2001) assessed the frequency of the occurrence 
of behaviors compatible with anxiety disorder. 
BAI was comprised of 21 items using a Likert 
scale of 0 to 3. A total score of 0 to 10 corre-
sponded to the Minimum level; 11 to 19, Mild; 
20 to 30, Moderate; 31 to 63, Severe.

The Beck Depression Inventory – BDI 
(Cunha, 2001) assessed the frequency of the oc-
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currence of behaviors compatible with depres-
sion. BDI was comprised of 21 items using a 
Likert scale of 0 to 3. A total score of 0 to 11 
corresponded to the Minimum level; 12 to 19, 
Mild; 20 to 35, Moderate; 36 to 63, Severe.

The Social Phobia Inventory – SPIN (Osório, 
Crippa, & Loureiro, 2009) assessed the frequency 
of the occurrence of behaviors compatible with 
social phobia. SPIN was comprised of 17 items 
using a Likert scale from 0 to 4 and a total score 
of greater than 19 indicated the presence of these 
symptoms. 

The Behavior Recording Chart consisted of 
a sheet of paper on which the participant reported 
social interaction situations that he had faced or 
avoided between one session and the next, so as 
to enable functional analyses and verify whether 
the intervention could be generalized to other 
contexts. 

Apart from these instruments, the VR Ex-
posure Instruction Sheet was also used. This: 
(a) provided a short explanation of behaviors 
involved in interpersonal relationships that pro-
duced fear and/or avoidance of situations, (b) 
assisted understanding of behavioral relation-
ships enabled through exposure to VR, and (c) 
described the objectives of exposure to VR.

Procedure 
The program was comprised of one initial 

session; fi ve baseline sessions; eight interven-
tion sessions with exposure to VR; one closing 
session; two follow-up sessions, one of which 
occurred one month after the closing session and 
the other three months after the closing session. 
The number of sessions in each stage of the pro-
cedure served as a reference and was sensitive to 
the needs of each participant. For both partici-
pants, the initial session and the closing session 
were conducted in two stages, given that the ap-
plication of the tests and inventories also took 
place in them. 

Initial Session. The initial session consisted 
of a semi-structured interview followed by a 
presentation of the study, its objectives and pro-
cedures. Participation was recorded through the 
signing of a Free and Informed Consent Form 

and only after this were the BDI, BAI and SPIN 
tests applied. 

Baseline Stage. The baseline was com-
prised of fi ve sessions. The sensors of the bio-
feedback device were placed on the partici-
pant’s fi ngers and the device was switched on 
40 seconds prior to starting to use the Virtua.
Therapy simulator. In all baseline sessions the 
participant was exposed to Scene 1, this being a 
scenario that did not require social interactions, 
with the aim of teaching the participant how to 
use the equipment and accessories, such as the 
joysticks, the “get objects” function, moving 
and head-tracking. The instruction given to the 
participant was to 

explore the scenario and its areas, for the 
time you think is needed to learn to use the 
equipment and become familiarized with 
the technology. At the beginning, avoid 
sudden head movements, as you may expe-
rience discomfort, such as dizziness. 
Exposure was programmed to last for 

fi ve minutes and could fi nish before this at the 
participant’s request.

Once exposure had ended, the biofeedback 
device remained switched on for a further 40 
seconds to enable stabilization of the data col-
lected. The participant answered the SUDS and 
SPI instruments immediately following expo-
sure to VR, as well as being sounded with the 
aim of investigating their experience with the 
simulator and accessories. The participant was 
asked “What did you feel?”, “How did you act to 
deal with this?”, “Is there anything you believe 
it is important to comment on?” The same proce-
dure occurred in all the baseline sessions.

Intervention Stage. During the intervention 
stage, apart from exposure to VR, other thera-
peutic resources were introduced: diaphragmat-
ic breathing, functional analysis of behaviors 
done using the Recording Chart. These resourc-
es comprised the intervention program. The 
participant was taught diaphragmatic breathing 
during the fi rst session of the intervention stage. 
This consisted of explaining how to use the dia-
phragm muscle when breathing, facilitating the 
entry of air into the lungs and greater oxygen-
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ation with less effort. To this end the instruction 
was given to: 

concentrate on your breathing, try and 
feel the breathing in and breathing out 
movements, try to make them increasingly 
slower, feel the air entering your mouth, 
and then leaving it, pay attention to your 
stomach, it swells when you breath in, 
bringing the air in, and then shrinks when 
you breath out. Try to notice how relaxing 
it is to pay attention to your breathing, and 
just how much you have control over it, 
feel your entire body contributing to your 
breathing, relaxing, concentrate on this 
sensation of pleasure.
The VR exposure intervention procedure 

consisted of: (a) rapport; (b) functional analysis 
of the Behavior Recording Chart; (c) diaphrag-
matic breathing; (d) exposure to VR; (e) applica-
tion of the SUDS and SPI instruments; and (f) 
evaluation of the experience with the simula-
tor and accessories. In the same way as during 
the baseline stage, the biofeedback device was 
switched on 40 seconds before exposure to VR 
and switched off 40 seconds after exposure had 
ended.

The exposure scenarios simulated social in-
teractions and the performance of activities in a 
simulated social context. The scenes were divid-
ed into exposures capable of producing scrutiny 
anxiety (Scene 2), assertiveness anxiety (Scene 
3), performance anxiety (Scene 4) intimacy anx-
iety (Scene 5). The order of the scenarios was 
adjusted based on what had been reported in the 
initial session, according to the degree of pro-
gressive diffi culty in dealing with situations. The 
same sequence was used for both participants. 
Exposure to VR could be interrupted at any time 
by the participant or researcher if the participant 
showed signs of not feeling well (nausea, head-
ache, dizziness, for example), if exposure was 
more aversive than the participant was able to 
stand or for other reasons presented by the par-
ticipant. However,  interruption was not neces-
sary during the intervention. 

After the biofeedback device had been 
switched off, the participant answered the SUDS 

and SPI instruments and then the experience of 
exposure to VR was evaluated. This evaluation 
consisted of an oral investigation, using 
questions of the following nature: “How did 
you feel during exposure?” and “What did you 
do afterwards and how did you feel about this?” 
The aim of this evaluation was to summarize, 
when the session was being brought to a close, 
behaviors shown by the participant during the 
session, antecedent and consequent conditions 
(i.e., to structure possible functional analyses 
within the context of exposure and during the 
session).

Closing Session. The BDI, BAI and SPIN 
post-intervention tests were applied during the 
closing session.

Follow-Up Sessions. These were held one 
and three months after the last session involving 
VR. In these sessions the participant was exposed 
once again to the VR scenarios, preceded by 
the diaphragmatic breathing exercise and with 
monitoring of the galvanic skin response. At the 
end the participant answered the BDI, BAI and 
SPIN tests again.

Results

The Behavior Recording Chart was pre-
sented during the fi rst intervention session and 
the participants were instructed to fi ll it in be-
tween one session and the next, with the aim of 
providing input for the formulation of functional 
analyses in the following sessions with the par-
ticipant. From the second intervention session 
up to the fi nal follow-up session, P1 delivered 
nine completed Recording Charts with 4, 4, 1, 2, 
3, 4, 2, 4 and 4 behavioral episodes, respectively. 
P2 handed in two completed charts with one be-
havioral episode described on each one.

The behavioral episodes reported by P1 on 
the Recording Charts occurred, for the most part, 
in a context of intimacy and in the performance 
of activities in a social context. The situations 
that P1 reported most frequently were doing 
presentations of assignments in the classroom, 
spoken interactions with fellow students and 
family members, as well as spoken interactions 
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about his sexual orientation. In the episodes de-
scribed on Charts 1, 2 and 3, which described 
conversations with friends about sexual orienta-
tion, antecedents were found to be: conversation 
circles and walks in the university courtyard. P1 
reported that on these occasions, despite having 
thought about revealing his sexual orientation to 
his friends, he did not do so. He reported hav-
ing changed the subject to issues other than his 
sexuality. The consequences observed were: (a) 
relief for not having exposed himself to his col-
leagues (avoidance function); (b) feeling of low 
self-esteem, shown by the following account: 
“I felt bad for not having been able to answer 
correctly [the questions about his sexual orienta-
tion] and for getting on edge”. 

In the behavioral episodes that described sit-
uations in an academic setting, such as questions 
asked of teachers, presenting assignments and 
seminars, P1 reported different answer classes as 
the intervention process developed. With regard 
to questions in the classroom, on the fi rst charts 
P1 reported that he only asked questions when 
his colleagues were talking to each other. The 
consequence was relief in avoiding interaction 
with the other people present in that situation 
(avoidance). Nevertheless, this behavior pattern 
was detrimental to P1 when it was not possible to 
ask questions without being scrutinized by other 
people. By the end of the intervention period, the 
descriptions of the occasions when P1 interacted 
with the teacher also included the presence of 
his fellow students. P1 reported feeling happy 
for having managed to expose himself and that 
he frequently received adequate answers from 
the teacher (a reinforcing consequence for the 
behavior of asking questions in the classroom).

Other descriptions, on Charts 4, 6 and 7, 
presented situations of social interaction with 
family members. P1 faced up to the interac-
tion situations and reported on Chart 4: “I was 
pleased that I managed to take part in the con-
versation and not just remain in silence”; Chart 
6: “the conversation ended well. He [uncle] was 
pleased that I had spoken a little, including about 
his son”; Chart 7: “they [cousins and brothers] 
looked at me and laughed and I felt rather em-

barrassed. I stopped laughing, but even so it was 
good”. An increase in the frequency of the be-
havior of social interaction with family members 
can be seen after the intervention started, when 
compared to the frequency reported in the initial 
interview, and the behaviors shown were seen to 
be strengthened by the situation of interaction 
with family members.

P2 showed little commitment to the task 
of fi lling in the Recording Charts. On Chart 1, 
P2 gave an account of meeting his girlfriend’s 
friends on a bus. P2 described not having 
interacted in keeping with the context, only 
speaking when spoken to, he felt “embarrassed” 
and stated “I did not give her [girlfriend] 
friends a good impression of myself”. P2 felt 
“uncomfortable” because of having few social 
skills. On Chart 2, P2 reported that in view of the 
need to get some information about the course 
he was taking, he went to the secretary’s offi ce. 
He experienced tachycardia and sweating. He 
asked his questions but did not get satisfactory 
answers. He felt “frustrated and annoyed” for 
not having been able to deal with the situation 
adequately. Generally speaking, at the beginning 
of the intervention, P2 had a restricted behavioral 
repertoire which was insuffi cient for social 
interactions. Based on spoken accounts, as the 
intervention sessions progressed P2’s behavioral 
repertoire became more adaptable. Near to the 
end of the procedure, P2 reported having gone to 
social events where he interacted verbally with 
other guests and with friends of his girlfriend. 

The results obtained from SPI, SUDS and 
biofeedback device, in each session involving 
exposure to VR, are shown in Figure 1. P1’s data 
are shown in the upper part of the fi gure and P2’s 
data are shown in the lower part, using a scale 
from 0 to 10. The SPI scores were calculated 
by adding together the scores of each item and 
were then adjusted to this scale. The SUDS score 
did not need to be adjusted. The biofeedback 
measurement is shown as percentage variation 
of the galvanic skin response (%ΔμS), adjusted 
to the scale of 0 to 10. The vertical dotted lines 
after Sessions 5 and 13 indicate, respectively, 
the beginning and the end of the intervention.
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Figure 1. Distribution of scores corrected to a scale of 0 to 10 for SPI, SUDS and 
percentage variation of galvanic response, in 15 sessions of exposure to VR, for P1 
(upper part) and P2 (lower part). The galvanic response variation measurement 

of P2’s last follow-up session was not recorded owing to equipment failure.

In Figure 1 the scores obtained using SUDS 
can be seen to vary between 0 and 3 for P1 and 
between 0 and 4 for P2 over the 15 sessions. 
SUDS was administered at the end of exposure 
and scores close to zero indicate a low level of 
anxiety having been felt. P1 varied between 0 
and 3 only in the baseline sessions. After this 
point, the minimum measurement found was 1 
(last intervention session), whilst in most of the 
sessions the measurement was 2. In P2’s case, 
SUDS varied more (0 to 4) and was more ir-
regular than P1, varying from one session to 
another in the majority of cases. Figure 1 also 
shows high variability in the data  on galvanic 
skin response variation (measured in microsie-

mens - μS), for both P1 and P2, in all stages of 
the study (baseline, intervention and follow-up). 
P1 varied between 2 and 9 whilst P2 varied be-
tween 3 and 10. P2 showed a slight increase after 
the intervention stage started and in some ses-
sions alterations in the score of the measurement 
reached 10 (Sessions 8 and 10). The sessions in 
which P2 had high measurement alterations co-
incided with the sessions in which the scenarios 
were changed (Sessions 6, 8, 10 and 12). In P1’s 
case, there was no difference in the alterations 
in the measurements between the stages of the 
procedure and the sessions in which there were 
high measurement alterations (Sessions 2, 9 and 
11) did not coincide with the scenario changes.
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Data recorded via SPI application showed 
less variation when compared to the other mea-
surements (7 to 10 for P1 and 4 to 7 for P2). 
Differently to P1, who did not have variability 
between the stages of the procedure (he varied 
between 7 and 10 points in each stage), P2’s SPI 
variation was different between the baseline ses-
sions (4 and 5) and also for the intervention and 
follow-up sessions (6 and 7). SPI data both for 
P1 and for P2 showed 3-point amplitude on the 
scale. There was no apparent correspondence 

between SPI data and SUDS and biofeedback 
data, for both P1 and P2.

Figure 2 shows the scores obtained for the 
SPIN, BDI and BAI inventories which were ap-
plied fi ve times to P1 (upper part of the fi gure) 
and P2 (lower part of the fi gure). SPIN scores 
above 19 indicate the presence of symptoms 
compatible with social anxiety disorder, whilst 
BDI and BAI scores above 20 indicate the pos-
sibility of depression and anxiety, respectively, 
at moderate levels. 

Figure 2. SPIN, BDI e BAI test scores after being applied fi ve times to P1 and P2. Test 
application occurred in the initial session, at the end of the baseline, at the end of the 

intervention and in the 1st and 2nd follow-up sessions.

It can be seen in Figure 2 that as the appli-
cation of the SPIN, BDI and BAI inventories 
progressed, the scores obtained by P1 and P2 
decreased gradually in most of the applications. 
The scores for the three inventories decreased in 
the fi nal application (Follow-up 2) in relation to 
the initial score in both cases. The SPIN, BDI 

and BAI score reductions between the fi rst time 
(initial session) and the last time (Follow-up 2) 
they were applied were 68%, 100% and 84%, 
respectively, for P1 and 66%, 74% and 61%, 
respectively for P2. The scores obtained by P1 
and P2 the last time the BDI and BAI inventories 
were applied decreased to the range indicating 
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minimum symptoms (Cunha, 2001). The SPIN 
score obtained the last time this inventory was 
applied indicated the presence of social anxi-
ety disorder symptoms in P1 (20), despite being 
close to the minimum score (19), whilst P2’s 
score decreased to the minimum (7).

Discussion

The effects of the intervention program 
conducted using exposure to VR as a therapeu-
tic resource will be discussed in order to verify 
behavioral changes related to the internal and 
external validity of the intervention. Internal va-
lidity, taken to be behavioral change observed 
during the intervention, was verifi ed through the 
measurement instruments used before and after 
the intervention (SPIN, BDI and BAI). External 
validity, perceived as the quality of change be-
yond the research and intervention environment 
(Del Prette & Del Prette, 2008), was verifi ed in 
the accounts given in the sessions and on the Be-
havior Recording Charts about the behaviors of 
the participants in current social contexts.

The behaviors reported by P1 and P2 dur-
ing the initial session and at baseline can be in-
terpreted as being in the diagnostic category of 
social anxiety disorder, as described by Rocha, 
Bolsoni-Silva and Verdu (2012) and Zamignani 
and Banaco (2005), both from the history of ac-
quisition of the behavioral repertoire and also 
from the history of its maintenance. Participants 
P1 and P2 showed great diffi culty in facing up 
to and remaining in activities in social contexts, 
starting and maintaining dialogues with other 
people, engaging in intimate interactions and 
forming ties, frequenting public places, taking 
part in meetings, forming bonds of affection 
with other people. The contexts were generally 
under the scrutiny of other people, situations of 
performing activities in public, situations of spo-
ken intimate interaction and situations in which 
assertive behavior was required. 

With regard to the degree of familiarity with 
technical resources, Barbosa (2013) and Zacarin 
et al. (2017) argue that this aspect of exposure 
is an important variable for promoting sense of 
presence felt by an individual exposed to VR and 

that high levels of sense of presence are requi-
sites for better treatment results. In this study the 
Sense of Presence Inventory (SPI) was applied 
at the end of each exposure and high levels of 
presence were found for P1, in the 15 exposure 
sessions, with the same variation over the study. 
P2 showed slight variation between the stages 
of the study. In general, P2 described less pres-
ence than P1 throughout the entire study. How-
ever, P2 reported a gradual increase in presence 
from the beginning of the intervention sessions 
and reached levels reported by P1. According 
to Barbosa (2013), environments requiring a 
larger number of actions by the immersed in-
dividual can produce higher levels of presence. 
This fact was seen in this study, whereby one of 
the changes occurring between baseline and in-
tervention is characterized by an increase in en-
vironmental stimuli (in general, these are aver-
sive stimuli for an individual with social anxiety 
disorder, such as a gathering of avatars having 
spoken interaction between themselves and with 
the participant) and an increase in interactive 
resources. In the intervention stage, P1 and P2 
altered the environment signifi cantly through the 
way in which they interacted with the simula-
tor, this being a possible indicator of increased 
sense of presence in P2 in comparison with the 
baseline.

Taking the SPI results found for P1 and P2, 
it was not possible to establish a relationship 
with the SUDS and biofeedback results. Both P1 
and P2 were exposed to the same sequence of 
scenarios in the intervention stage, but the way 
in which the participants responded to the SUDS 
requests were not similar to the changes in their 
galvanic skin response measurements. These 
fi ndings suggest that: (a) this measurement of 
galvanic skin response may not adequately re-
fl ect states of anxiety (verifi ed through SUDS) 
or (b) uncontrolled variables interfered with the 
measurements (lack of control of ambient tem-
perature, for instance, which could interfere 
with galvanic skin response); and (c) the level of 
sense of presence reported may not be related to 
the level of anxiety. Findings in studies in the bi-
ography relating to positive correlation between 
sense of presence and measurements of anxiety 
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(see Hartanto et al., 2014; Morina et al., 2014; 
Powers et al., 2013; Price et al., 2011) contradict 
the third hypothesis mentioned above.

The data relating to galvanic skin response 
measurement, obtained through percentage vari-
ation over the sessions with exposure to VR (Fig-
ure 1), indicated that both P1 and P2’s galvanic 
response measurements altered during each ses-
sion by at least 20% (2 points on the scale in 
question) in P1’s case (13th session) and 30% 
(3 points on the scale) in P2’s case (1st and 13th 
sessions). The changes in these measurements 
indicated that the scenarios produced alterations 
in the records of the participants’ physiological 
levels during exposure and therefore meet the 
criterion discussed by Owens and Beidel (2015) 
for intervention effectiveness. Nevertheless, the 
alterations in the galvanic skin response did not 
show patterns that could be related to the sce-
nario changes which, generally, included the ad-
dition of new and potentially anxiogenic stimuli, 
such as new avatars in the environment, pro-
grammed spoken interactions and performance 
of tasks under the scrutiny of other avatars. 

The results obtained from applying SPIN, 
BDI and BAI (Figure 2) indicate, however, con-
siderable changes during the procedure. Accord-
ing to criteria described by Cunha (2001), the 
scores obtained by P1 and P2 the fi rst time BAI 
was applied (55 and 18, respectively) and the 
fi rst time BDI was applied (24 and 18, respec-
tively) indicate severe anxiety for P1 and mild 
anxiety for P2, as well as moderate depression 
for P1 and mild depression for P2. The scores 
obtained the last time the two inventories were 
applied indicate minimum states of anxiety and 
depression. The score reduction between the 
fi rst and last application of the anxiety inventory 
was 84% in P1’s case and 61% in P2’s case. It 
should be emphasized that the tests applied cov-
ered a time period of one week. When verifying 
the items contained in BAI, it can be seen that 
what is treated as symptoms of anxiety also cor-
respond to what Zamignani and Banaco (2005) 
describe as respondent behaviors of a behavioral 
repertoire characteristic of anxiety: shaking legs, 
nervousness, diffi culty in breathing, sweating, 
palpitation, among others.

The results of the SPIN inventory also show 
considerable change during the procedure. Be-
tween the fi rst time SPIN was applied (score of 
62 for P1 and 35 for P2) and the last time it was 
applied (score of 20 for P1 and 12 for P2) a de-
crease of 68% and 62% was seen (P1 and P2, 
respectively). According to the descriptive anal-
ysis of the diagnostic category of social anxiety 
disorder proposed by Silvares and Meyer (2000) 
and according to the analysis of the behavioral 
processes involved in anxiety (Zamignani & Ba-
naco, 2005), the behaviors found by SPIN can 
be analyzed as operant behavior of a repertoire 
characteristic of anxiety (for instance, avoiding 
going to parties, avoiding speaking to people 
one does not know, avoiding speaking to any 
authority, among others). However, it should 
be emphasized that when performing adequate 
functional analysis, based on the behavior-ana-
lytic approach, other events apart from respons-
es should be considered, such as the occasion on 
which the response occurs and the consequences 
of responding, as well as the establishing opera-
tions that momentarily determine events as rein-
forcements.

Taking the records obtained from the Behav-
ior Recording Chart and unsystematic records of 
oral accounts given during the sessions, changes 
could be seen in behavior patterns of approach-
ing situations that previously were avoided or 
endured with considerable suffering. During the 
last follow-up session, P2 reported that he had 
begun working for a company as a call-center 
operator and described it as a dynamic environ-
ment in workstations. He described his job du-
ties as having to answer telephone calls from the 
company’s customers in order to solve a variety 
of problems. From his brief account, it can be 
seen that his work was carried out in a highly 
social context. According to P2’s description, 
his work colleagues invited him to a happy hour 
and, despite having felt “butterfl ies in his stom-
ach”, he accepted the invitation. P2 found the 
social event “pleasant and good fun”, and men-
tioned that his colleagues had commented on 
the importance of repeating the event in the near 
future. When the intervention began, P2 was 
seen to have low frequency of leisure activities 
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in social contexts. The behavioral episode re-
ported illustrates social competencies developed 
over the course of the treatment process (such as 
assertiveness, starting conversations and keep-
ing them going, maintaining ties and intimacy) 
as well as the reinforcement obtained through 
social interaction itself (such as such approval, 
feeling pleasure, “well-being”). 

Social competencies can also be seen in P1, 
with generalization to the natural context, as can 
be verifi ed in an account provided by P1 on one 
of the Behavior Recording Charts. P1 reported 
that once when he was on his way to the Psy-
chology Clinic, by chance he met a classroom 
colleague who was also going there. In view of 
the situation, P1 began a brief interaction and, 
despite having “become tense and almost breath-
less”, he managed to maintain the dialogue, tell-
ing his colleague about how his own treatment 
was going. As a consequence, P1 stated that he 
felt “proud of himself” and reported emotional 
sub-products of happiness for having faced up 
to the situation. P1 found this interaction pleas-
ant and the consequence was social approval by 
his colleague and company on the way to the 
Psychology Clinic, both of these being positive 
reinforcement for further behaviors of starting 
conversations, maintaining ties and intimacy. 
These results corroborate the external validity of 
the procedure by demonstrating that competen-
cies developed by using exposure to VR were 
generalized outside of the clinically controlled 
environment. 

During the course of the procedure, uncon-
trolled variables were encountered which may 
have interfered with the results relating to: (a) 
sense of presence, (b) galvanic skin response. 
We suggest that new studies be performed re-
garding environmental variables capable of in-
terfering with measurements, such as ambient 
temperature and relative humidity of the air, 
hormonal issues, lack of sleep and food, expec-
tations as to results. Other aspects could also be 
modifi ed/controlled in future studies, such as 
recording the initial social interaction operant 
repertoire (social skills, for instance), in order 
to verify whether the intervention contributed to 
broadening this repertoire; the use of other ex-

perimental designs, such as a multiple baseline 
design among participants as this may increase 
control of external variables. Studies like these 
could, in the future, contribute to more effi ca-
cious interventions, with importance also being 
given to possible analysis of sense of presence in 
each scenario, as well as the impact of interac-
tive resources that are more realistic for the in-
dividuals involved, such as gloves that are touch 
sensitive in relation to virtual stimuli. Develop-
ment of VR technology is fully underway and it 
is characteristic of psychology sciences to incor-
porate the formal evaluation of new technologies 
into studies in this fi eld in order to measure the 
impact of their use as alternative therapeutic re-
sources. These resources may be alternatives to 
techniques currently used, such as exposure with 
response prevention and systematic desensitiza-
tion (Barbosa, 2013; Barbosa & Lima, 2014). In 
addition, VR can contribute as a useful context 
for promoting spoken therapy along with other 
resources already in use.
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