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Abstract
This pilot study examined a novel, non-exposure-based intervention combining art therapy with 
a virtual reality (VR) immersive environment among Ukrainian adults displaced by war (N = 13). 
Using a within-subject design, participants completed both VR and paper-based tasks. Results in-
dicated that VR reduced PTSD symptoms similarly to the traditional paper-based art therapy con-
dition. Although slightly greater reductions in PTSD and disturbances in self-organization (DSO) 
were observed in the VR condition, these differences were not statistically significant. Findings 
may reflect high baseline symptom severity and the brief intervention. Nevertheless, results sup-
port the feasibility and potential of immersive art-based approaches for trauma intervention.

1. Introduction
The global burden of trauma-related mental health conditions remains high, underscoring the 
urgent need for scalable and accessible interventions. Exposure to potentially traumatic events 
– such as war, natural disasters, accidents, and violence – is widespread, affecting approximately 
70% of individuals worldwide (1). Although many people recover naturally, a substantial pro-
portion develop persistent psychological conditions, including post-traumatic stress disorder 
(PTSD). It is estimated that 5.6% of trauma-exposed individuals develop PTSD, with a lifetime 
prevalence of 3.9%, rising to over 15% among those exposed to war and violent conflict. Impor-
tantly, beyond formal diagnoses, many individuals experience subclinical yet significant psycho-
logical distress that can impair daily functioning and well-being (2, 3). Despite growing aware-
ness, access to mental health care remains limited, particularly among vulnerable and displaced 
populations, highlighting the need for innovative and culturally sensitive treatment approaches.

Virtual reality (VR) has emerged as a promising tool in trauma-focused psychological inter-
ventions. Early applications, particularly in military contexts, have primarily relied on expo-
sure-based approaches, using immersive simulations to facilitate controlled re-experiencing of 
traumatic events and support emotional processing (4,5). More recently, research has expanded 
beyond exposure paradigms to include integrative approaches such as VR-assisted art therapy, 
which leverages the immersive, interactive, and expressive capacities of VR environments (6). 
These environments offer unique affordances – including enhanced presence, creative flexibility, 
and user engagement – that may support therapeutic processes.
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Emerging evidence suggests that VR-based art therapy can reduce anxiety, improve emotional 
regulation, and enhance engagement, particularly among younger populations (7, 8). Pilot stud-
ies further indicate its potential for stress reduction and creative expression, while also highlight-
ing challenges related to usability and technological accessibility (9). Despite these promising 
findings, most existing VR interventions remain grounded in exposure-based frameworks, and 
comparatively little research has examined non-exposure, art-based VR interventions for trauma.

The present study addresses this gap by integrating a traditional art therapy framework with a 
VR-based immersive environment. Specifically, we developed a novel intervention that combines 
3D virtual art-making with a non-exposure-based, “inner child” therapeutic task commonly used 
in clinical and art therapy settings. This approach shifts the focus from direct trauma re-exposure 
to symbolic expression, emotional regulation, and the creation of a safe, supportive internal en-
vironment.

The aim of this study is to evaluate the effectiveness of this art therapy–based intervention deliv-
ered in both traditional paper-based and VR formats among Ukrainian adults displaced by war and 
currently residing in Hungary. The study examines the impact of these interventions on trauma- 
related symptoms and compares the relative effectiveness of VR-based versus paper-based de-
livery. It is hypothesized that both modalities will lead to symptom reduction, with VR offering 
additional benefits due to its immersive and interactive properties.

2. Methods
2.1. Participants
Participants (N = 13; mean age = 28.6, 12 female) were recruited from Ukrainian communities 
in Budapest. Using a within-subject design, each participant completed two sessions – one pa-
per-based and one VR-based – one week apart in randomized order. Reported stressors included 
war-related trauma, interpersonal conflict, and chronic psychosocial stress. The study was ap-
proved by the ELTE Faculty of Education and Psychology Ethics Committee. Participation was 
voluntary, with informed consent obtained and data handled in accordance with data protection 
regulations.

2.2. Measures
Questionnaire: The Ukrainian version of the International Trauma Questionnaire (ITQ; 10) 
used in this study. The ITQ assesses trauma-related symptoms and their severity across 18 items, 
divided into two subscales: posttraumatic stress disorder (PTSD) and disturbances in self-organ-
ization (DSO), a core component of complex PTSD (CPTSD). Items are rated on a 5-point Likert 
scale ranging from 0 (not at all) to 4 (extremely).

Task: For the paper-based task, participants were provided with an A4 white sheet featuring a 
centrally printed black-and-white outline of either a boy or a girl. They were given a set of draw-
ing materials and an eraser, and were instructed to complete the background and surrounding en-
vironment of the figure in line with the art therapy task. The VR condition was delivered using the 
custom-developed VRDrawing3D.exe application, created through collaboration between psy-
chologists and art therapists from ELTE and engineers and programmers from the University of 
Pannonia. The simulation was run on a Meta Oculus Quest 2 standalone VR headset connected  
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to a ROG Strix G15 (2022) G513 laptop operating on Windows. In both conditions, participants 
received identical instructions.

2.3. Procedure
At the first session, participants provided written informed consent and completed a Google 
Forms battery including demographics and the ITQ. Participants then completed a randomized 
crossover art therapy intervention in either paper-based or VR format, with the alternate condi-
tion administered one week later. Time reminders were given during both conditions, and brief 
post-task questions were recorded by the researcher.

3. Results
3.1. Analysis Post Paper vs Post VR
In the VR condition, 8 participants (62%) demonstrated a reduction in PTSD severity category, 
compared to 6 participants (46%) in the paper-based condition. No participants showed wors-
ening PTSD severity following VR, whereas one participant (8%) worsened in the paper con-
dition. For DSO symptoms, both conditions showed an identical pattern: 6 participants (46%) 
improved, 5 (38%) showed no change, and 2 (15%) exhibited increased severity (see Table 1).

Paper condition VR condition
Improved
n (%)

No change
n (%)

Worsened
n (%)

Improved 
n (%)

No change 
n (%)

Worsened 
n (%)

PTSD 6 (46%) 6 (46%) 1 (8%) 8 (62%) 5 (38%) 0 (0%)
DSO 6 (46%) 5 (38%) 2 (15%) 6 (46%) 5 (38%) 2 (15%)

Table 1: Changes after VR and Paper conditions in %Note. Improvement/worsening 
defined as movement of at least one severity category from baseline.

Figure 1 indicates that both the paper-based and VR interventions were associated with significant 
reductions in PTSD and DSO scores compared to baseline. A significant main effect of Time was 
observed, F(2, 24) = 8.100, p = 0.002, confirming that ITQ scores decreased across the three time 
points. However, neither the main effect of Subscale, F(1, 12) = 0.228, p = 0.642, nor the Time × 
Subscale interaction, F(2, 24) = 0.536, p = 0.592, reached significance. These findings suggest that 
both PTSD and DSO symptoms improved similarly over time. Although the reduction appeared 
more pronounced following the VR condition, the difference between VR and paper-based inter-
ventions was not statistically significant.

Figure 1. Changes in PTSD and DSO level by tasks.
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4. Discussion
The results of this pilot study, based on a limited sample, did not support the hypothesis that VR 
would produce greater symptom reduction than the paper-based condition. Although the VR 
condition was associated with slightly greater reductions in PTSD and DSO scores, these effects 
were small and not statistically significant. Improvements in PTSD were consistent across condi-
tions, suggesting that participants who benefited from one modality also tended to benefit from 
the other. This pattern may be explained by the high baseline severity of trauma-related symp-
toms (84% severe or extremely severe PTSD; 61% severe or extremely severe DSO), as well as the 
brief nature of the intervention, which included only two sessions.

Participant feedback provides important context for these findings, particularly given that most 
individuals were first-time VR users. The majority (10 out of 13) reported a reduced sense of 
control in the VR condition, while eight described the task as more difficult and seven as more 
stressful or anxiety-provoking. Difficulties in operating VR controllers and managing the cogni-
tive demands of the environment appeared to interfere with engagement in the therapeutic pro-
cess. Only three participants described the VR experience as equally or more calming than the 
paper-based task, highlighting its immersive and, at times, meditative qualities despite reduced 
perceived control.

Notably, despite these challenges and initial discomfort with the technology, reductions in PTSD 
severity were still observed in the VR condition. This suggests that immersive 3D environments 
may offer added value in trauma processing, even when usability barriers are present.

Although limited by the small sample size (N = 13), this study highlights several key consider-
ations. Initial unfamiliarity with VR and usability challenges may reduce its short-term effec-
tiveness; however, its immersive properties appear to hold therapeutic potential. Additionally, 
the findings reinforce the value of art-making itself – even through simple tasks – as an effective 
means of reducing psychological distress.

Future research with larger samples and repeated sessions is needed to better understand the role 
of immersion in therapeutic outcomes and to improve the usability of VR-based tools. With fur-
ther development, VR interventions may serve as a valuable complement to traditional therapy or 
as an accessible alternative in contexts where mental health services are limited.
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