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spectrum disorder (ASD) symptoms

Introduction

With the expansion of the use in clinical settings of immer-
sive reality technologies- virtual reality (VR), augmented reality 
(AR), and mixed reality (MR)- the benefits of treating patients 
virtually has presented more opportunities for research and 
treatment options, especially for Experimental and Clinical Psy-

chology [1-3]. The use cases for VR were greatly expanded since 
2020 due to the pandemic. The quick pivot of clinical psycho-
logical and counseling interventions to online and video con-
ference platforms such as Zoom saw mixed results [4,5]. The 
limitations in telehealth services led to further investigation of 
alternatives [6]. In clinical psychology, virtual reality (VR) is ef-

Abstract

Traditional art therapy sessions are designed for face-to-face en-
gagement with patients as with other mental health services such 
as counseling. However, the pandemic of 2019 severely limited ac-
cess to these services and, initially, led to widespread cancelation 
and postponement until the nature of COVID-19 could be better 
understood. When treatment resumed, video conferencing was the 
preferred method of holding therapy sessions one-on-one to diag-
nose patients and provide services. Similar approaches were taken 
in art therapy with less efficacy given the hands-on nature of the 
required activities. With the rise of virtual reality (VR) as a more 
widely accessible technology since 2020 has provided the ability to 
engage with individuals in a simulated virtual environments (VEs) 
from any location. Of those that have need of acute attention paid 
to sensory issues are those with autism spectrum disorders (ASD), 
and VR is well-suited to benefit the population. The expansion and 
availability of immersive reality content and hardware has posi-
tioned clinical psychology and art therapy to capitalize on the cus-
tomizable VEs for therapeutic purposes. But the potential benefits 
of VR to support those with ASD through art therapy have only re-
cently been broached. Research has hitherto focused on how the 
technology may be adapted for use in addressing methodological 
and clinical issues in psychological assessment. This study seeks to 
expand the discourse on the use of VR for art therapy in providing 
services to the neurodiverse community and ameliorate the symp-
toms of autism spectrum disorder (ASD). Through the abilities of 
immersive reality to adjust light, sound, smells, haptics, and other 
environmental factors to the needs of an individual, as well as the 
ability to ease cognitive load and stress associated with eye contact 
through the use of avatars, art therapy sessions can focus on reduc-
ing environmental variables and thus limit the need for masking and 
other behaviors that impede the therapeutic process.

Keywords: Virtual reality; Art therapy; Neurodivergence; ASD; 
Autism spectrum disorder.
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ficacious due to the importance of memory and imagination in 
psychotherapy. Since these variables are consistent with the 
whole population, virtual environments and experiences pro-
vided by VR are able to move beyond these limitations. The vir-
tual world that can be inhabited is able to be seen as more real, 
allowing subjects opportunities for self-reflection on their own 
memories and imagination [1]. Other applications have been 
developed to treat mental health problems, most commonly 
using virtual environments (VEs) to manipulate problematic 
situations associated with the specific patient. Successful inter-
vention is made possible by VR because it is a form of human-
computer interface capable of creating a feeling of “presence” 
in virtual environments. In essence, VR provides an “empow-
ering environment” that is removed from the real world and 
shields the patient, allowing them to explore and act without 
threats that would exist outside the virtual world. The obstacles 
encountered in face-to-face sessions are removed and patients 
are able to freely explore scenarios, feelings and thoughts with-
out traditional, social consequences [3].   

Research on the use of VR in fields associated with psychol-
ogy has hitherto focused on how the technology may be adapt-
ed for use in addressing methodological and clinical issues in 
psychological assessment. Instances include studying a cogni-
tive model within a virtual reality environment to predict occur-
rences of nonclinical paranoid thoughts; reviews of treatments 
using VR in psychiatry; investigating the usefulness of VEs for 
psychological research on behaviors in the real world; evalua-
tion of methodological trends in VR for behavioral research on 
data collection, data availability, etc.; investigating racial and 
ethnic socialization in VR narratives [7-13]. The benefits of us-
ing VR in psychological fields are derived from the fact that the 
brain interprets movement and sensory input in a virtual envi-
ronment the same as in a real space [9]. With respect to psycho-
logical research VEs are able to provide interface flexibility and 
reproducible experiences. Additionally, researchers are able to 
monitor performance live and online while virtual experiences 
are underway. The research reiterated the findings of Riva [3] 
where the ability of VR to create the feeling of “presence” in an 
“empowering environment” allows patients to act without out-
side threats. As noted, removing many obstacles faced in face-
to-face sessions, patients are able to freely engage with envi-
ronments and explore without anxiety produced in real-world 
interactions [3]. The potential for VR in psychology, foreman 
notes, was previously limited to availability of hardware and 
software. At the same time, “the use of programmable agents 
has great future potential in relation to training and inter-per-
sonal skill development, also perhaps in clinical diagnosis and 
therapy” [9].

Treating ASD with VR

The ability afforded by VEs to create and, if desired, mitigate 
stimuli is through “imagined or implied presence” is more cost 
effective, less rife with human subject research compliance, and 
allows for greater control over experiments than replicating in a 
real-world scenario [14]. The ability has led to early adoption of 
VR to treat ASD [15]. Furthermore, with greater access to hard-
ware and easy-to-use software that allows for customizable ex-
periences, a range of parties are now developing applications 
and resources to address the mental health “crisis” in the wake 
of the pandemic. In the area of ASD, applications have been 

developed to reduce anxiety associated with public speaking 
(77% of the population) and lower social anxiety for those with 
autism, such as with Ovation [16]. Research has already demon-
strated that all populations report less anxiety in engaging via 
avatar in virtual social environments. Those with ASD especially 
benefit given the reduced need for eye contact and resultant 
lowered masking behaviors [17]. Other applications have been 
developed, such as Floreo VR to support social, behavioral and 
communication skills in those with ASD [18].

In fact, the use of VR in the treatment of ASD has received 
extensive attention [19-26]. For example, studies point to the 
increase in ASD cases, and note how these continue to accel-
erate, and how VR may be used as a potential intervention 
strategy [27-30]. Such research identifies the deficits in three 
areas or domains. These core deficits include difficulties with 
communication, social interaction, and with limiting repetitive 
behaviors. Interventions are recommended as part of a strat-
egy to intervene in support of those with ASD via educators 
and caregivers. As noted, the benefit of VR is in patients being 
able to inhabit a safe and controllable virtual environment. The 
simulations, moreover, can be altered as needed, updated and 
changed based upon the need of the individual. Within a VE, 
stimuli that can be overwhelming or competing are removeable 
unlike in more traditional social contexts. Also, time can be al-
tered as part of the playful experience [31].

Reducing social anxiety

The ability to modulate, mitigate, control, or eliminate cer-
tain sensory stimuli is ideal for the treatment of ASD. Previous 
studies have confirmed that those with ASD prefer to engage 
with others through virtual environments rather than face-to-
face before VR became widely used. For instance, a study [32] 
of the use of online chat services on the internet found that 
introverted and “neurotic” individuals self-identified their true 
self in virtual interactions via the web.  On the other hand, ex-
troverts and “non-neurotic” individuals found their “real me” 
authentically located and revealed in face-to-face communi-
cation and traditional social interaction and events. Likewise, 
recent studies confirm that the use of a virtual avatar reduces 
anxiety in VR simulations. Those with social anxiety disorder re-
ported greater benefits and being more at ease in social interac-
tions with others using avatars in VEs. As such, individuals with 
ASD have seen greater success in effective communication in 
social VR as opposed to socializing in person [33,34].

VR and ASD in education

The VEs afforded through the VR experience allow those 
with ASD to practice social interactions in an environment that 
is free from social consequences. Lorenzo et al. [35] noted as 
such in a study of the use of VR to improve emotional skills of 
ASD students. Participants in the study were between 7 and 12 
years of age and had a confirmed diagnosis of ASD. The stu-
dents were placed in different social situations and asked to en-
gage with in a visual manner, while computer vision monitored 
their emotional states. The study was designed to determine if 
behaviors were appropriate for a given situation and if emotion-
al states aligned with those situations. With the diagnostic abil-
ity afforded through online observation of real-time responses 
of participants, emotional competences improved compared to 
other approaches. Other studies have also investigated the ef-
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ficacy of VEs as a “habitation tool” for children with ASD. As 
with the example cited above, researchers continue to express 
interest in alignment of appropriate behavior with specific so-
cial situations in order to provide social convention education 
to students [36,37]. One environment took the form of a vir-
tual café where social skills could be practiced in VR. Through 
the scenario, students could improve time-on-task and move 
more quickly to different social tasks successfully. In another 
VE, participants were placed in a virtual supermarket. Different 
scenarios were presented in order to improve understanding of 
the functional, physical and symbolic functions of objects. The 
question remained for researchers whether participants, who 
improved in the simulation, could replicate the experiences 
in a real-world scenario. The transferable skills could, in fact, 
be brought over in real supermarkets. Still other research has 
looked at Collaborative Virtual Environments (CVEs), which en-
able multi-user functionality. Patients and therapists are able to 
inhabit the same VE using virtual avatars and can communicate 
with one another. The shared experience improved emotional 
recognition among patients [38], while also encouraging un-
prompted social interactions, as well as a better understanding 
of the emotions of others [39]. Such collaborative approaches 
to multi-user experiences have been replicated in other re-
search, such as with OpenSimulator. Such examples provide ac-
cess to social-oriented and role-playing games [40]. It should be 
noted here that in playing another character, those with ASD 
are able to avoid masking behaviors as they are not required to 
modify their own reactions as themselves but instead as a sepa-
rate agent. The studies above confirm the efficacy in improved 
social skills through the use of VR either via individual simula-
tions or collaborative ones.

Treating ASD using art therapy in VR

While the benefits of VR have been studied in clinical set-
tings, few use cases are available to art therapy in treating ASD. 
The field of art therapy has only recently found the use of virtual 
reality (VR) can ameliorate various symptoms through sessions 
as a new tool [41,42]. In fact, given the use cases already noted, 
social VR has demonstrable psychological benefits for many 
populations, such as those with ASD, and is ideally suited for 
art therapy. Addressing the effects of the pandemic, Barreda-
Ángeles and Hartmann [43] looked at the relationship between 
feelings of presence and activities of participants in a study us-
ing VR. Results of the study found that feelings associated with 
spatial presence were predictors of feelings of relatedness and 
enjoyment. The benefits of the technology, which include im-
mersion and presence, are essential to providing a comfortable 
and safe social environment, well-suited for art therapy [44]. In 
the fields of art and psychotherapy, using creative expression 
through visual media may be leveraged to support treatment in 
a variety of mental health areas. As ASD prefers minimally stim-
ulating environments [45], the environment provided by VR for 
art therapy (VRAT) is both ideal for the control offered over sen-
sory stimuli and the readily accessible library of ever-growing 
art and design applications, such as Tilt Brush, MasterpieceVR, 
SculptrVR, Blocks, Gravity Sketch, Mozilla A, King Spray, ANIM-
VR, and more. Whereas in-person creative activities include the 
same real-world social anxiety and distractions for those with 
ASD, using avatars in a VE removes those variables and allows 
for creative activity to be used as an intermediary to improve 
symptoms that include sensitivity to stimuli, auditory or pho-
tosensitivity, repetitive actions or words, inappropriate social 
interaction [46]. 

The benefits of VR are ideally suited to support those with 
ASD in one-on-one art therapy sessions in VEs. Existing VEs de-
signed for collaborative multi-user functionality – Horizon Work-
room, Horizon Worlds, MeetingVR, Rumii, Spatial, Engage, and 
more- come standard with adjustable lighting, sound, and in-
teractable. The user has the ability to control how they interact 
with the environment and other avatars in the space, including 
muting others. Avatars can be customized to be a photo-realis-
tic digital twin of the user, or any digital embodiment preferred, 
such as the dissociative inhabitation of an alien, monster, or 
cartoon character of choice. The untapped potential of avatars 
should be further investigated as the performative act of em-
bodying another entity allows agency over how users wish to 
present themselves to the virtual world and others in it. In sum-
mary, VEs can not only offer a telemedicine alternative to video 
conferencing, the environments are able to become part of the 
therapeutic process itself and adjust in ways that no other clini-
cal setting can. The ability to remove obstacles and limitations 
in experimental and clinical settings, VR also has the potential 
ability to control stimuli in a virtual environment for the benefit 
of neurodiverse individuals. Future investigations should con-
sider investigations into the technology as a diagnostic tool and 
further use as a scenario simulator [47]. 

References

1.	 Vincelli, F. (1999). From imagination to virtual reality: the future 
of clinical psychology. CyberPsychology and Behavior, 2(3), 241-
248. 

2.	 Riva, G., Alcañiz, M., Anolli, L., Bacchetta, M., Banos, R., Bel-
trame, F., ... & Troiani, R. (2001). The VEPSY updated project: vir-
tual reality in clinical psychology. CyberPsychology & Behavior, 
4(4), 449-455. 

3.	 Riva, G. (2009). Virtual reality: an experiential tool for clinical 
psychology. British Journal of Guidance & Counselling, 37(3), 
337-345. 

4.	 Strear, M., Duffy, H., & Sunde, A. (2021). When Schools Go Dark, 
School Counselors Shine: School Counseling during a Global 
Pandemic. Brief. American Institutes for Research.

5.	 Farmawati, C., Zulfa, N., & Ulviana, U. (2022). Virtual Counseling 
To Help College Students Reduce Stress During Covid-19 Pan-
demic. Biblio Couns: Jurnal Kajian Konseling dan Pendidikan, 
5(1), 78-88.

6.	 Castro, M. J., Rodriguez, R. J., Hudson, B., Weersing, V. R., Kipke, 
M., Peterson, B. S., & West, A. E. (2022). Delivery of Cognitive 
Behavioral Therapy With Diverse, Underresourced Youth Using 
Telehealth: Advancing Equity Through Consumer Perspectives. 
Evidence-Based Practice in Child and Adolescent Mental Health, 
1-15.

7.	 Gaggioli, A. (2001). Using virtual reality in experimental psychol-
ogy. Towards Cyberpsychology, 157-174. 

8.	 Freeman, D., Garety, P. A., Bebbington, P., Slater, M., Kuipers, E., 
Fowler, D., ... & Dunn, G. (2005). The psychology of persecutory 
ideation II: a virtual reality experimental study. The Journal of 
nervous and mental disease, 193(5), 309-315. 

9.	 Foreman, N. (2010). Virtual reality in psychology. Themes in Sci-
ence and Technology Education, 2(1-2), 225-252. 

10.	 Kozlov, M. D., & Johansen, M. K. (2010). Real behavior in virtual 
environments: Psychology experiments in a simple virtual-reali-
ty paradigm using video games. Cyberpsychology, behavior, and 
social networking, 13(6), 711-714. 

11.	 Lanier, M., Waddell, T. F., Elson, M., Tamul, D. J., Ivory, J. D., & 



www.jclinmedimages.org	     									         Page 4

Przybylski, A. (2019). Virtual reality check: Statistical power, re-
ported results, and the validity of research on the psychology of 
virtual reality and immersive environments. Computers in Hu-
man Behavior, 100, 70-78. 

12.	 Olson, D. M. (2019). Exploring the role of racial and ethnic so-
cialization in virtual reality (VR) narratives (Doctoral disserta-
tion, Massachusetts Institute of Technology). 

13.	 Park, M. J., Kim, D. J., Lee, U., Na, E. J., & Jeon, H. J. (2019). A 
literature overview of virtual reality (VR) in treatment of psy-
chiatric disorders: recent advances and limitations. Frontiers in 
psychiatry, 10, 505. 

14.	 Korn, J. H. (1997).Illusions of reality: A history of deception in 
social psychology. Albany: State University of New York Press. 

15.	 Strickland, D. (1997). Virtual reality for the treatment of autism. 
Virtual reality in neuro-psycho-physiology, 81-86.

16.	 McGovern, E., Moreira, G., & Luna-Nevarez, C. (2020). An ap-
plication of virtual reality in education: Can this technology en-
hance the quality of students’ learning experience?. Journal of 
education for business, 95(7), 490-496.

17.	 Forbes, P. A., Pan, X., & de C Hamilton, A. F. (2016). Reduced 
mimicry to virtual reality avatars in autism spectrum disorder. 
Journal of autism and developmental disorders, 46(12), 3788-
3797.

18.	 Ravindran, V., Osgood, M., Sazawal, V., Solorzano, R., & Turna-
cioglu, S. (2019). Virtual reality support for joint attention using 
the Floreo Joint Attention Module: Usability and feasibility pilot 
study. JMIR pediatrics and parenting, 2(2), e14429.

19.	 Strickland D, Marcus LM, Mesibov GB, Hogan K (1996). Two case 
studies using virtual reality as a learning tool for autistic chil-
dren. Journal of Autism and Developmental Disorders 26, 651-
659. 

20.	 Strickland D (1997). Virtual reality for the treatment of autism. 
Studies in Health Technology and Informatics 44, 81-86. 

21.	 Parsons, S., & Mitchell, P. (2002). The potential of virtual reality 
in social skills training for people with autistic spectrum disor-
ders. Journal of intellectual disability research, 46(5), 430-443. 

22.	 Goodwin MS (2008). Enhancing and accelerating the pace of au-
tism research and treatment. Focus on Autism and Other Devel-
opmental Disabilities 23, 125-128. 

23.	 Ehrlich JA, Miller JR (2009). A Virtual Environment for Teaching 
Social Skills: AViSSS, IEEE. Computer Graphics and Applications 
29, 10-16. 

24.	 Mesa-Gresa, P., Gil-Gómez, H., Lozano-Quilis, J. A., & Gil-Gómez, 
J. A. (2018). Effectiveness of virtual reality for children and ado-
lescents with autism spectrum disorder: an evidence-based sys-
tematic review. Sensors, 18(8), 2486. 

25.	 Yuan, S. N. V., & Ip, H. H. S. (2018). Using virtual reality to train 
emotional and social skills in children with autism spectrum dis-
order. London journal of primary care, 10(4), 110-112. 

26.	 Ghanouni, P., Jarus, T., Zwicker, J. G., Lucyshyn, J., Mow, K., & 
Ledingham, A. (2019). Social stories for children with autism 
spectrum disorder: Validating the content of a virtual reality 
program. Journal of autism and developmental disorders, 49(2), 
660-668. 

27.	 Bellani, M., Fornasari, L., Chittaro, L., & Brambilla, P. (2011). Vir-
tual reality in autism: state of the art. Epidemiology and psychi-
atric sciences, 20(3), 235-238. 

28.	 Lasalvia A,Tansella M (2009). Childhood trauma and psychotic 
disorders: evidence, theoretical perspectives, and implication 

for interventions. Epidemiologia e Psichiatria Sociale18, 277-83. 

29.	 Faras H, Al Ateeqi N, Tidmarsh L (2010). Autism spectrum disor-
ders. Annals of Saudi Medicine 30, 295-300. 

30.	 Pillay, S., Duncan, M., & de Vries, P. J. (2022). Who’s waiting for 
a school? Rates, socio-demographics, disability and referral pro-
file of children with autism spectrum disorder awaiting school 
placement in the Western Cape Province of South Africa. Au-
tism, 13623613211067324. 

31.	 Vera L, Campos R, Herrera G, Romero C (2007). Computer graph-
ics applications in the education process of people with learning 
difficulties. Computers & Graphics 31, 649-658. 

32.	 Amichai-Hamburger, Y., Wainapel, G., & Fox, S. (2002). “ On the 
Internet no one knows I’m an introvert”: Extroversion, neu-
roticism, and Internet interaction. Cyberpsychology & behavior, 
5(2), 125-128. 

33.	 Vianez, A., Marques, A., & Simões de Almeida, R. (2022). Virtual 
reality exposure therapy for armed forces veterans with post-
traumatic stress disorder: a systematic review and focus group. 
International journal of environmental research and public 
health, 19(1), 464. 

34.	 Suh, W., & Ahn, S. (2022). Utilizing the Metaverse for Learner-
Centered Constructivist Education in the Post-Pandemic Era: An 
Analysis of Elementary School Students. Journal of Intelligence, 
10(1), 17. 

35.	 Lorenzo, G., Lledó, A., Pomares, J., & Roig, R. (2016). Design and 
application of an immersive virtual reality system to enhance 
emotional skills for children with autism spectrum disorders. 
Computers & Education, 98, 192-205. 

36.	 Mitchell P, Parsons S, Leonard A (2007). Using virtual environ-
ments for teaching social understanding to 6 adolescents with 
autistic spectrum disorders. Journal of Autism and Developmen-
tal Disorders 37, 589-600. 

37.	 Herrera G, Alcantud F, Jordan R, Blanquer A, Labajo G, De Pablo 
C (2008). Development of symbolic play through the use of vir-
tual reality tools in children with autistic spectrum disorders. 
Autism 12, 143-157. 

38.	 Moore D, Cheng Y, McGrath P, Powell NJ (2005). Collaborative 
virtual environment technology for people with autism. Focus 
on Autism and Other Developmental Disorders 20, 231-243. 

39.	 Cheng Y, Ye J (2010). Exploring the social competence of stu-
dents with autism spectrum conditions in a collaborative virtual 
learning environment - The pilot study. Computers & Education 
54, 1068-1077. 

40.	 Ke, F., Moon, J., & Sokolikj, Z. (2020). Virtual reality–based social 
skills training for children with autism spectrum disorder. Jour-
nal of Special Education Technology, 0162643420945603. 

41.	 Hacmun, I., Regev, D., & Salomon, R. (2021). Artistic creation in 
virtual reality for art therapy: A qualitative study with expert art 
therapists. The Arts in Psychotherapy, 72, 101745.

42.	 Kaimal, G., Carroll-Haskins, K., Berberian, M., Dougherty, A., 
Carlton, N., & Ramakrishnan, A. (2020). Virtual reality in art 
therapy: a pilot qualitative study of the novel medium and im-
plications for practice. Art Therapy, 37(1), 16-24.

43.	 Barreda-Ángeles, M., & Hartmann, T. (2022). Psychological ben-
efits of using social virtual reality platforms during the covid-19 
pandemic: The role of social and spatial presence. Computers in 
Human Behavior, 127, 1Vincelli07047. 

44.	 Coban, M., Bolat, Y. I., & Goksu, I. (2022). The potential of im-
mersive virtual reality to enhance learning: A meta-analysis. 



www.jclinmedimages.org	     									         Page 5

Educational Research Review, 100452. 

45.	 Blevins, D. P., Stackhouse, M. R., & Dionne, S. D. (2022). Right-
ing the balance: Understanding introverts (and extraverts) in 
the workplace. International Journal of Management Reviews, 
24(1), 78-98. 

46.	 Hayashi, W., Hanawa, Y., Yuriko, I., Aoyagi, K., Saga, N., Naka-
mura, D., & Iwanami, A. (2022). ASD symptoms in adults with 
ADHD: a preliminary study using the ADOS-2. European archives 
of psychiatry and clinical neuroscience, 272(2), 217-232.

47.	 Hacmun, I., Regev, D., & Salomon, R. (2021). Artistic creation in 
virtual reality for art therapy: A qualitative study with expert art 
therapists. The Arts in Psychotherapy, 72, 101745.


	The role of virtual reality in art therapy to mitigate autism spectrum disorder (ASD) symptoms
	Recommended Citation

	The role of virtual reality in art therapy to mitigate autism spectrum disorder (ASD) symptoms

