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Introduction

Severe mental illness (SMI) is defined as “a mental, behav-
ioral, or emotional disorder resulting in serious functional 
impairment, which substantially interferes with or limits 
one or more major life activities. The burden of mental ill-
nesses is particularly concentrated among those who expe-
rience disability due to SMI” (National Institute of Mental 
Health, 2019). People with SMI (schizophrenia [1.1%], 
severe bipolar disorder classified [2.2%], and severe major 
depression [2.0%]) are estimated to comprise more than 5% 
of adult population (Mental Illness Policy Organization, 
2019). SMI, which is characterized by chronicity and rele-
vant functional limitations, notably affects an individual’s 
quality of life (QoL; World Health Organization, 2014).

Previous studies (Barkhof, de Sonneville, Meijer, & de 
Haan, 2015; Behere, 2015; Campos et  al., 2016; Feingold 
et  al., 2016; Fisher et  al., 2017; Kohler, Walker, Martin, 
Healey, & Moberg, 2010; Kring & Elis, 2013; Kring, 
Germans Gard, & Gard, 2011; Richard, More, & Joy, 2015) 

demonstrated that people with one of the SMIs—schizo-
phrenia—present difficulties in social cognition, that is, 
emotional recognition and social perception. Social life and 
everyday communication largely depend on the ability of an 
individual to infer emotional states from small signals emit-
ted by interlocutors, and recognition of facial expression of 
emotions is an instrumental component of nonverbal com-
munication despite being undervalued in some research that 
relates social competence to emotional perception (Kohler 
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People with severe mental illness (SMI), schizophrenia in particular, show considerable functional impairment in emotional 
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et al., 2010; Penn, Roberts, Combs, & Stern, 2007; Vauth, 
Rusch, Wirtz, & Corrigan, 2004). Emotional recognition is 
also a predictor of professional functioning and of the ability 
to live independently (Kee, Qreen, Mintz, & Brekke, 2003). 
Among individuals diagnosed with schizophrenia, social 
functioning and skills are compromised, thereby affecting 
their communication and interpersonal relationships and 
contributing to their social exclusion (Bellack, Mueser, 
Gingerich, & Agresta, 2004). Psychoeducational interven-
tion and individualized training of emotional recognition 
have proven to be promoting psychological, social, and/or 
emotional empowerment of such an individual (Strohmer & 
Chan, 2015), considering the possibility of approaching the 
processes and/or strategies involved in emotion recognition 
by addressing aspects related to facial expression and respec-
tive emotions. Well-established serious games have been 
commercialized for improving psychoeducation or specific 
behavioral changes in individuals with different medical ill-
nesses (Danilina, Cox, Fonseca, & Johnson, 2017). However, 
such kind of intervention should preserve the playful aspect 
of the processes involved, respecting the required therapeu-
tic component and simultaneously reinforcing individual’s 
motivation to continue the task. This belief is supported by 
Ravyse, Seugnet Blignaut, Leendertz, and Woolner (2017), 
stating that participants want to have fun before they value 
the subsequent learning benefit that serious games can offer 
them. Isleyen et al. (2014) designed and developed an inter-
active web-based educational program and conducted a 
study about its effectiveness on the ability of individuals 
with SMI in perceiving emotions. They proposed that a 
combination of heuristic evaluation and think-aloud method 
has an effective result in the evaluation of serious games 
designed for specific clinical groups.

Since the 1970s, the quality of clinical intervention was 
almost exclusively related to psychopharmacology; how-
ever, nowadays, rehabilitative approaches intended to 
enable people with functional limitations to achieve the 
highest level of personal, familiar, professional, and social 
functioning in the least restrictive environment possible 
(Ministry of Health, 2004; Phillips, Deiches, Morrison, & 
Kaseroff, 2016). Future interventions should be directed 
toward social cognition aspects such as empathy, which are 
undervalued in research, as the ultimate goal of sociocogni-
tive intervention lies in enabling people with SMI to achieve 
a longer and more lasting improvement with regard to func-
tionality. In other words, interventions that go “beyond the 
traditional perspective of the management of symptoms, 
promote a social functioning more effective and satisfac-
tory in daily life” are required (Horan, Kern, Green, & 
Penn, 2008, p. 245).

Intervention by rehabilitation counselors (RCs) plays a 
key role in improving the QoL of individuals with schizo-
phrenia and promoting their social inclusion as well as par-
ticipation. RCs support such individuals in overcoming 

challenges such as adjusting to their disability (physically 
and emotionally) and responding to “the demands of today’s 
diverse practice environments effectively; thus, RCs must 
be well prepared in both traditional and emerging knowl-
edge areas” (Chan et  al., 2003, p. 83). Developments in 
rehabilitation include exercising in a gaming or virtual real-
ity (VR) environment (Giggins, Persson, & Caulfield, 
2013), which conveys the important role of VR in rehabili-
tation. According to Rizzo and Kim (2005), VR strengths in 
respect to rehabilitation are enhanced ecological validity; 
stimulus control and consistency; real-time performance 
feedback; cuing stimuli to support “error-free learning”; 
self-guided exploration and independent practice; back-end 
data extraction, management, analysis, and visualization; 
interface modification contingent on user’s impairments; 
complete naturalistic performance record; safe testing and 
training environment; gaming factors to enhance motiva-
tion; and low-cost environments that can be duplicated and 
distributed.

Intervention programs that include facial emotion recog-
nition (FER) oriented to ameliorating social interaction are 
among the important contributions to reducing social exclu-
sion. According to Tcherkassof, Bollon, Dubois, Pansu, and 
Adam (2007), recognition of facial expressions has been 
one of the most discussed topics with regard to emotions. 
Face is a fundamental element to express and/or recognize 
emotions, encouraging psychology researchers to discuss 
what kind of facial emotion stimuli is useful, artificial ver-
sus spontaneous, or static versus dynamic facial expres-
sions (Coan & Allen, 2007). Varying results of studies that 
try to teach how to recognize emotions exist (Golan et al., 
2007); however, none of these studies used real-time face 
synthesis, preferring—as a tool—photographs of facial 
expressions, such as those developed by Ekman and Friesen 
(1978). According to Freeman et al. (2017), there are sig-
nificant gaps when it comes to meaningful applications 
regarding mental health. However, VR appears as an impor-
tant resource to study emotions (Kim et  al., 2007), using 
virtual realistic faces or avatars (Gutierrez-Maldonado, 
Rus-Calafell, & González-Conde, 2014; Raffard et  al., 
2016; Wrzesien et al., 2015). Moreover, during the last 20 
years, mental health has faced new challenges (Tortella-
Feliu et al., 2016), such as the increased use of technology 
and eHealth movement (Barello et al., 2016; Riva, 2015).

Effectively, VR has gained importance, having the 
potential to simulate real world as well as social and com-
municational interactions by using avatars (Bekele et  al., 
2014; McGloin, Nowak, & Watt, 2014). VR is beneficial in 
that individuals realize that computer environment is not 
real, although they behave as if it were (Freeman et  al., 
2017). Borrego, Latorre, Llorens, Alcañiz, and Noé (2016) 
have proved the utility of VR for rehabilitation and the 
importance of ecological settings (Cipresso & Riva, 2016). 
Thus, application of VR to SMI has become promising, 
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with researchers trying to understand the mental process or 
develop training programs for people with SMI (Didehbani, 
Allen, Kandalaft, Krawczyk, & Chapman, 2016; Gayer-
Anderson, 2016; Uvais, 2015; Valmaggia, Day, & Rus-
Calafell, 2016), including emotion recognition (Rice, Wall, 
Fogel, & Shic, 2015).

Considering the importance of both emotional recogni-
tion and application of VR technology to SMI, in this 
research, a certain intervention program to evaluate emo-
tion recognition has been elaborated, targeting individuals 
diagnosed with schizophrenia. The program uses validated 
stimuli that can be applied to diverse technology-based 
media and presents stimuli, in experimental conditions, 
which are as close to reality as possible and which occur in 
real time to ensure ecological validity. Next, it presents (a) 
a description of the conception and function of the Virtual 
Reality program for Facial Emotion Recognition (VR-FER) 
and (b) preliminary results obtained from the application of 
the first module of the VR-FER.

Study 1: VR-FER

This study aimed at discussing VR-FER, a modular pro-
gram using several therapeutic options provided by VR 
tools that evaluate and train emotion recognition in indi-
viduals with SMI.

The program was encapsulated in a format called “seri-
ous games.” Serious games are video games with a primary 
purpose to promote well-being and to train and educate 
rather than provide pure entertainment. VR-FER was devel-
oped on the basis of two concerns: the need for an individu-
alized or personalized intervention (after assessing the 
participant’s functionality level and symptoms of SMI) and 
a modular structure promoting generalization and transfer-
ence of acquisitions to an individual’s daily life context 
(Freeman et al., 2017), respecting his or her evolution rate 
in the task. Regarding methodology, an option was made 
available for a combined strategy ranging from a psycho-
educational component to interaction, considering observa-
tion/imitation as an instrumental complement.

Development of VR-FER included two phases— 
assessment and training—of emotion recognition, support-
ing a personalized acquisition of knowledge about emotions 
and their recognition in addition to a programmed training 
for individualized emotion recognition, which aimed at pro-
moting a decrease in the functional limitations of the partici-
pants and its negative effects. Therefore, the program’s 
structure is based on VR to present emotional stimuli. The 
means of assessing emotion recognition comprised three-
dimensional (3D) stimuli in a virtual environment as a novel 
methodology to study emotion recognition, ensuring eco-
logical validity by maximum likelihood with real life. The 
assessment stage (where the presentation of emotional facial 
stimulus occurred) resorted to the use of an avatar only 

showing the head inserted in a virtual environment. It 
involved a recognition task of neutral facial emotion stimuli 
and six basic emotions (anger, happiness, disgust, sadness, 
surprise, and fear) proposed by Ekman and Friesen (1978). It 
was intended to provide both a quantitative (number of cor-
rect/incorrect emotions recognized) and a qualitative analy-
sis (different error patterns corresponding to the wrongly 
identified emotions; see Figure 5) of the functional limita-
tions in emotion recognition of each participant (Kohler 
et al., 2010). According to an individualized plan for training 
emotion recognition, the therapist will rely on the available 
tools: multiple avatars (varying in gender, age, and degree of 
familiarity of the user), virtual environments (neutral, famil-
iar, and representatives of public spaces), and “parameter-
ize” a set of “exercises” for the task of emotion recognition, 
allowing to create differentiation. Implementation can be 
done either within the therapeutic context or, following a 
therapeutic decision, in the context of the individual’s real 
life (using ordinary portable equipment) and eventually 
involving family members or significant others. This train-
ing aims to trigger generalization (Phillips et al., 2016) and 
to promote transference of emotion recognition competence 
to daily life interactions.

Technology Involved in the VR-FER Program

To create the virtual experience, a set of software tools and 
hardware equipment was used. To construct the “main ava-
tar,” a panel of experts from the Laboratory of Psychosocial 
Rehabilitation of the University of Porto (to which some of 
the authors are affiliated) selected a photograph of a young 
male adult from a validated picture database (Langner et al., 
2010). The photo was subsequently transformed into a 3D 
model using a widely used software (FaceGen Modeller® 
v3.5 software program) in the design of realistic faces for 
various mainstream video games (Roesch et al., 2011), as 
well as in both commercial and academic research (Sloan, 
Cook, & Robinson, 2009). The basic emotions were 
obtained through a “morph” technique that allows working 
out the replication of basic emotions or expressive pecu-
liarities (e.g., blink) in a range of values from a neutral 
stimulus to a 100% of the stimulus. After obtaining all the 
required data, they were exported to a format that allows a 
3D model to be worked on a wide range of 3D modeling 
programs (Figure 1).

After exporting, the avatar model was animated, respect-
ing the settings of the relevant facial expressions; then, a 
virtual environment was developed to receive the avatar. A 
chosen environment was created to be perceived as neutral 
and familiar both for individuals diagnosed with SMI and 
for those without any psychiatric disorders. It consisted of a 
large living room with static and dynamic objects such as 
furniture, decor, plants, and toys scattered on the floor. 
Furthermore, another character was filmed in a green set 
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(later replaced through the chroma-key technique) and was 
subsequently integrated into the virtual environment in a 
full-body avatar. This add-on had two purposes: to serve as 
a guide in the application and to facilitate the participant’s 
familiarization with the 3D environment (Figure 2). The 
last step involved exporting the data set and animating the 
video in a format for high definition (full HD 1080p), using 
the side-by-side (SbS) stereo method, which improves 
immersion and allows the participant to “feel” being in the 
environment.

Next steps of the VR-FER are being developed, which 
rely on more complex 3D technology and VR hardware to 
deploy an even more realistic experience. The software 
will be easy to use and will run on different hardware plat-
forms such as phablets and tablet computers to enable the 
participant to perform tasks at home, as requested by the 
therapist.

Modular Structure of VR-FER

The practical strategy proposed for this intervention pro-
gram included two specific and complementary dimensions 
that consider the rehabilitation process of individuals diag-
nosed with SMI: assessment of the ability to recognize 
emotions based on facial expression because emotions 

influence social interaction (Reeve, 2009) and individual-
ized intervention program designed as per the initial assess-
ment of the participant’s level of emotion recognition, 
integrating quantitative and qualitative information. The 
intervention program is based on a modular design consid-
ering differential aspects of emotions expressed by individ-
uals (unknown, known, himself) and different contexts 
(strange, neutral, familiar). Figure 3 presents a synthesis of 
the VR-FER program, briefly describing each module.

Regarding Module 1, “Assessment of facial emotion rec-
ognition of individuals diagnosed with SMI,” the evalua-
tion was done using the presentation of facial expressions 
on a VR technical support. First, it considered the presenta-
tion of the six basic emotions (anger, fear, sorrow, disgust, 
joy, and surprise) proposed by Ekman and Friesen (1978). 
Next, these 3D facial stimuli, along with a neutral stimulus, 
were presented in the face of an avatar specifically created 
for this purpose; the participant could see only its head. At 
this stage, the option of including a neutral stimulus con-
templates recognition errors occurring in such stimuli, as 
reported in previous studies (Bediou et al., 2005; Couture, 
Penn, & Roberts, 2006).

The task of emotion recognition was processed in the 
laboratory in the following sequence: (a) reception–general 
information about the task (the participant watched a 3D 

Figure 1.  Summary of some of the steps in the construction of the three-dimensional avatar.

Figure 2.  Virtual environment and full-body avatar.
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movie on the screen, having to use polarized glasses and 
was monitored by electroencephalography [EEG] through-
out the viewing) and informed consent authorization; (b) 
placement of glasses and EEG electrodes; (c) task prelude 
(the participant watched and listened to rain falling in the 
sea, for a few seconds, accompanied by music). The virtual 
environment was shown using 360° panoramic images by 
different parallaxes (when objects in a 3D film appear to 
exist between you and the screen, they are in negative paral-
lax; the inverse of this effect is positive parallax that hap-
pens when objects in a 3D appear to exist behind the screen). 
Last is the (d) emotional recognition task—in the first 
scene, a full-body avatar appears, presenting the task and 
providing instructions; stimuli were presented by another 
avatar. The display of the stimulus lasted 7 s between neu-
tral stimulus, elaboration of the stimulus, and return to neu-
tral stimulus. Furthermore, a list with emotions was shown 
for 10 s, following which the avatar remained in a neutral 
stimulus. The total time of the session for collecting data 
per individual was approximately 25 min.

In the second phase of the evaluation, a new presentation 
of seven 3D facial stimuli occurred, with an avatar inserted 

in the virtual environment. This module consisted of two 
sessions that were conducted 1 week apart. Thus, assess-
ment becomes possible for obtaining and comparing indica-
tors of emotion recognition stimuli, considering the number 
of hits at different intensity levels and the context that 
affects the recognition (Chung & Barch, 2011).

Module 2, “Design of an individualized program,” was 
based on previously obtained data, quantitative as well as 
qualitative, to estimate the limitations in recognizing facial 
expressions. This information was obtained from a database 
or file resulting from Module 1 and represented a compre-
hensive procedure of assessing emotion recognition compe-
tence, allowing more rigorous analysis of the overall level 
of emotional recognition owing to its inclusion of both 
quantitative and qualitative parameters. Modules 3 and 4, 
“Implementation” and “Reassessment,” respectively, were 
jointly presented because they are interdependent and inter-
fere in two related processes—generalization and transfer-
ence. Table 1 shows the format of the sessions of only 
Modules 3 and 4, considering their structure, content, and 
methods/strategies. The predefined 16 sessions, with an 
estimated duration of 45 to 60 min, were scheduled once a 

Figure 3.  Scheme of the modular structure of the program VR-FER.
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week. The sessions were allowed to have an individual or 
small group format (with two to three participants), depend-
ing on the option chosen by the therapeutic team. The 
review sessions were to be conducted as required by the 
individual and the therapist (Figure 4).

Study 2: Empirical Results of Emotion 
Recognition Obtained From the Application of 
VR-FER Module 1

This study aimed at presenting the preliminary results of 
emotion recognition assessment (first-stage VR-FER).

Method

Participants

The sample included 24 participants, divided into two 
groups: (a) 12 individuals with a diagnosis of schizophrenia 

(Diagnostic and Statistical Manual of Mental Disorders 
(5th ed.; DSM-5; American Psychiatric Association, 2013) 
from a Portuguese private institution of mental health 
(group of individuals with schizophrenia—A) and (b) 12 
individuals with no psychiatric disorder from the general 
population (reference group—B) (Table 2). Group A com-
prised a convenience sample, and the criteria for participant 
selection included (a) being stable from the psychopatho-
logical point of view for at least 1 year (no crises or other 
major psychotic symptoms), (b) having an effective control 
of compliance with prescribed psychopharmacological 
intervention by a psychiatrist (supervised medication), and 
(c) having no cognitive impairment screened by the Mini-
Mental State Examination (MMSE; Folstein, Folstein, & 
McHugh, 1975; Portuguese version Guerreiro et al., 1994). 
The results of the MMSE application were obtained by con-
sulting the concerned individual’s medical file. Group B 
comprised 12 volunteers with no psychiatric disorder, 
sorted through an intentional sampling procedure, and to 

Table 1.  Sessions per Unit and Their Contents.

Sessions per unit Contents

Sessions 1 to 4 Learning the characteristics of basic emotions and neutral components and their mimics
Sessions 5 to 8 Training recognition and differentiation of emotions (preparation of avatars and virtual environments)
Sessions 9 to 12 Understanding others’ facial expressions (known, unknown)
Sessions 13 to 16 Understanding one’s facial expressions and interpretation of the context

Figure 4.  VR-FER sessions composite.
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match the independent variables of gender and age of the 
individuals in Group A, healthy subjects were recruited.

Procedures and Instruments

For both groups, a sociodemographic questionnaire (gen-
der, age, marital status, education, and present professional 
situation) was used, and for Group A, additional data were 
collected (condition, hospitalization, medication, and psy-
chosocial functioning) in their own institution. An index of 
emotional recognition was obtained during the first stage of 
the VR-FER program (assessment phase, considering the 
number of correct answers and the number and type of data 
errors). All the participants gave their informed consent to 
this study and followed the ethical principles—privacy and 
confidentiality—recommended by American Psychological 
Association (APA, 2016).

Results

The following results exclusively relate to the first module 
(assessment of emotion recognition) of the program 
described above (see Figure 3).

The Emotion Recognition Task

A comparative statistical analysis of the responses (hits, 
errors, and no answers), for both the groups, was conducted 
using the Mann–Whitney U test, a nonparametric test to 
compare medians for independent samples. Significant dif-
ferences were found between the groups with regard to the 
number of correct responses for the six facial emotion stim-
uli (see Table 3).

Although Group A presented a lower number of correct 
answers and a higher number of incorrect answers, the differ-
ence between the two groups was not significant at p < .5. In 
other words, on analyzing each emotion, no statistical signifi-
cance was found between the groups (Table 4).

For Group A, of the six facial emotions presented, happi-
ness and anger were recognized more accurately than the 
others, and inversely, fear and disgust were recognized less 
accurately. Even for Group B, happiness and anger were 
recognized more accurately, but the emotions recognized 
less accurately were sadness and fear (Figure 5).

Discussion

The two studies in this research intended to describe the sig-
nificance of VR-FER and to present the results of the emo-
tion recognition assessment module. Regarding the structure 
of the VR-FER (Study 1), we found that its modular structure 
as suggested by Naslund, Aschbrenner, and Bartels (2016) 
when they stated that different features of technologies could 
support the design of tailored interventions as a complement 
and an extension to reach and improve the quality of services 
delivered through community mental health settings. Based 
on the literature and the description of the remaining modules 
of the program, which have not yet been tested (Module 2: 
Design of an individual program, Module 3: Implementation, 
and Module 4: Reassessment), we inferred that the design of 
a customized program using immersive VR competency 
training systems will allow the development of skills required 
in emotion recognition. Moreover, the use of such immersive 
systems will facilitate transference and generalization of the 
learned skills in other contexts (in everyday life and in social, 
recreational, and professional contexts)

Table 2.  Participants’ Sociodemographic Data.

Variables Total (N = 24)
Group of individuals with 
schizophrenia (N = 12) Reference group (N = 12)

Gender, n (%)
  Female 6 (25) 3 (25) 3 (25)
  Male 18 (75) 9 (75) 9 (75)
Age, M (SD); [Minimum–Maximum]; Mode 36.25 (5.75); [28–47]; 32 36.25 (5.75); [28–47]; 32 36.25 (5.75); [28–47]; 32
Marital status, n (%)
  Single 16 (66.7) 12 (100) 4 (33)
  Married 5 (20.8) 0 (0) 5 (42)
  Divorced 3 (12.5) 0 (0) 3 (25)
Education level, n (%)
  4–6 years 4 (16.6) 3 (25) 1 (8)
  9–12 years 13 (54.2) 7 (58) 6 (50)
  University or technology course 7 (29.2) 2 (17) 5 (42)
Professional situation, n (%)
  Unemployed 13 (54.2) 9 (75) 4 (33.3)
  Retired 3 (12.5) 3 (25) 0 (0)
  Employed 8 (33.3) 0 (0) 8 (66.7)
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As Study 1 was a descriptive one, the results and discus-
sion refer only to Study 2. Two samples (12 individuals diag-
nosed with schizophrenia and 12 individuals without any 
psychiatric disorders) performed emotion recognition tasks. 
Results showed differences between the groups with regard 
to the number of correct responses for the six facial emo-
tional stimuli: The group of individuals with schizophrenia 
presents a lower number of correct answers and a higher 
number of incorrect answers. Besides, facial emotions of 

happiness and anger were recognized more accurately by 
both groups, whereas major difficulties were related to fear 
and disgust recognition (group of individuals with schizo-
phrenia) and sadness and fear (reference group). Our results 
led us to conclude that Module 1 of the VR-FER (assess-
ment) allows evaluation of facial emotion recognition skills.

Our results are consistent with those of other studies 
involving individuals diagnosed with schizophrenia, where 
facial recognition of negative emotions was comparatively 

Table 3.  Mann–Whitney U Test Comparing Median of Hits and Errors of Facial Emotion Recognition Between Groups.

Variable

Group of individuals with 
schizophrenia (A) Reference group (B)

Mann–Whitney U SignificanceMdn Mdn

Hits 3.00 3.50 67.50 .799
Errors 2.50 2.00 68.00 .843
No answers 1.06 1.27 55.00 .347

Table 4.  Mann–Whitney U Test Comparing Means of Responses for Each Emotion.

Emotion

Group of individuals with 
schizophrenia (A)

Reference  
group (B)

Mann–Whitney U SignificanceM SD M SD

Anger 1.42 0.79 1.25 0.45 49.50 .088
Happiness 1.17 0.58 1.00 0.00 60.00 .296
Disgust 1.92 0.79 1.50 0.52 56.00 .324
Surprise 1.50 0.52 1.50 0.52 66.00 .699
Sadness 1.58 0.67 1.67 0.65 71.00 .951
Fear 1.83 0.39 1.92 0.52 65.00 .568

Figure 5.  Number of responses (hits and errors) for group of individuals with schizophrenia (A) and reference group (B) for each 
emotion.
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less accomplished than that of the positive ones, which 
might explain the performance of Group A with regard to 
facial stimuli of fear and disgust (Bediou et  al., 2005; 
Couture et al., 2006; Kim et al., 2007; Kohler et al., 2010; 
Marques-Teixeira et al., 2005; Tsoi et al., 2008; Van’t Wout 
et al., 2007). Thus, there is a less achieved performance in 
the recognition of negative facial emotions by individuals 
with schizophrenia; however, the recognition of positive 
emotions appears to be less compromised (Johnston, Devir, 
& Karayanidis, 2006; Johnston, McCabe, & Schall, 2003). 
According to Tsoi et al. (2008), individuals with a diagnosis 
of schizophrenia can adopt a stricter criterion for recogniz-
ing facial emotions of sadness or fear.

Thus, the use of VR will be beneficial to RCs from a 
clinical point of view, owing to its flexibility that can be 
used to train emotional expression. Another advantage is 
that virtual faces can be manipulated by the therapist, allow-
ing training emotion recognition, thereby minimizing the 
impact of the condition on social interaction and integration 
(Nicolaou, Gunes, & Pantic, 2011). This will also enable 
reinforcing the idea conveyed in previous research, 
acknowledging that people with SMI can acquire skills 
despite their symptoms and that several technologies have 
been developed in the field of mental health to facilitate 
skill training (Anthony & Mizock, 2014). Virtual environ-
ments can also improve emotionally relevant experiences 
and social interactions (Parsons et al., 2017). Accordingly, 
for mental health intervention and rehabilitation programs, 
social skill training comprises the interventions required in 
primary skills training. Thus, the effectiveness of applying 
VR is a contribution to facilitate better communication in a 
community and improve daily life activities (Anthony & 
Mizock, 2014). This approach also presents other opportu-
nities such as rehabilitation through VR with a widespread 
intuitive appeal to the public, academic and professional 
acceptance, close-knit VR rehabilitation in the scientific 
and clinical community, and integration of VR with physi-
ological monitoring, brain imaging, and telerehabilitation 
(Rizzo & Kim, 2005).

Currently, the impact of virtual environments is relevant 
as an initial approach for an individual’s actual exposure in 
the real-life context. It is an opportunity to train individuals 
in a secure environment, with a corrective factor performed 
according to the options chosen by the therapist: The inten-
sity of emotions and the type of environment and avatars 
can be manipulated (Pallesen, Andersen, Hansen, Lundquist, 
& Brunner, 2018). The combination of these three variables 
will enable the therapist to customize a wide range of diffi-
culty levels involved in rehabilitation. Regarding the pro-
gram itself, future studies should test the impact of a 
full-body avatar in a virtual environment and in a meaning-
ful social context. According to Rus-Calafell, Garety, 
Sason, Craig, and Valmaggia (2018), “Future research 
includes demonstrating generalizability to real life settings, 

examining potential negative effects, larger sample sizes 
and long-term follow-up studies” (p. 3). In addition, Tieri, 
Morone, Paolucci, and Iosa (2018) have stated the need for 
further research in cognitive and motor rehabilitation to bet-
ter understand the role of Present and Virtual Embodiment.

Limitations

This study has the following limitations: both the groups 
were classified by an intentional sampling method and can-
not be considered representative either of the clinical popu-
lation (Group A) or of the general population (Group B), 
and both samples were small (N = 12), which implies that 
the findings are not generalizable but limited to the sample 
study. It was also difficult to find this clinical sample, con-
sidering the restricted inclusion criteria: not having a cogni-
tive deficit, having a diagnosis of schizophrenia (DSM-5), 
and being sufficiently stable (medically) to participate in 
this study. Finally, it was only possible to implement the 
first phase of the program, and there are no other compara-
tive studies.

Implications for Rehabilitation 
Research and Intervention Strategies

To the best of our knowledge, VR-FER is one of the first 
attempts to use VR as a methodological resource to evaluate 
emotion recognition, and this approach has potential for a 
future effective tool, as it includes attributes that may sup-
port other situations and research contexts, such as learning 
and rehabilitation. As the systematic review of Valmaggia 
et al. (2016) reveals, VR can be used to investigate psycho-
logical processes associated with SMI and its implications 
for experimental research, assessment, and clinical practice; 
however, these subjects need to be further discussed.

The use of VR-FER is conceived only for experts, such 
as RCs, which comprise one of the professional categories 
with training in mental health that can benefit from this tool, 
after certain training. Because the program is modular and 
personalized, currently, the training focuses on adjusting 
the program’s functionalities as per the participants’ needs 
(e.g., with the objective of finding a job, it is possible to 
simulate interviews with the employer). Thus, VR-FER is 
exclusively intended for certified therapists and requires 
purchasing equipment by either a single therapist or a reha-
bilitation institution. According to the therapeutic/rehabili-
tation objectives, personal use could be made available, 
thereby promoting generalization to daily routine and 
increasing autonomy.

RCs interested in eMental health could benefit from 
understanding the possibilities offered by the said tech-
nology and incorporate these in their research and devel-
opment practice (Schueller, 2018). Rus-Calafell et  al. 
(2018) have suggested that VR can be applied to the 
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“delivery of cognitive rehabilitation, social skills training 
interventions and virtual reality-assisted therapies for 
psychosis” (p. 3).
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