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Aim: To examine whether viewing a social VR–based peer dialogue television program is associated

with reductions in perceived public stigma toward mental illness among university students.

Design: Single-center longitudinal observational study.

Methods: University students viewed an episode of a Japanese public television program depicting

peer dialogue among adolescents with psychiatric disorders in a social virtual reality environment.

Participants completed self-administered questionnaires before viewing, immediately after viewing,

and three months later. Perceived public stigma was assessed using the Perceived Devaluation and

Discrimination scale. Depressive symptoms were assessed using the Patient Health Questionnaire-9.

Changes over time were analyzed using linear mixed-effects models.

Results: Of 183 students initially approached, 127 completed the baseline assessment, 115 completed

the post-viewing assessment, and 96 completed all three assessments. Perceived public stigma

significantly decreased immediately after viewing and remained lower at the three-month follow-up,

with effects sustained over three months. Reductions were greater among participants with higher
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baseline stigma levels. The results remained consistent in sensitivity analyses. Depressive symptoms

showed no immediate worsening, and levels remained low throughout the follow-up.

Conclusion: Viewing social VR–based peer dialogue was associated with reductions in perceived public

stigma among university students, with effects sustained over three months. Implications for the

profession and/or patient care: Social VR–based peer narratives may offer a scalable approach for

reducing mental health stigma in educational settings, with potential implications for nursing

practice and mental health promotion.

Corresponding author: Junichi Fujita, jun1182@yokohama-cu.ac.jp

Impact

What problem did the study address?

Perceived public stigma remains a barrier to mental health help-seeking among young adults.

What were the main findings?

Viewing VR-based peer dialogue was associated with sustained reductions in perceived stigma,

particularly among those with higher initial stigma levels.

Where and on whom will the research have an impact?

These findings may inform stigma reduction interventions in university settings and among young

adults without direct mental health experience.

Reporting Method

This study adhered to STROBE (Strengthening the Reporting of Observational Studies in Epidemiology)

guidelines.

Patient or Public Contribution

No patient or public involvement: This study did not include patient or public involvement in its design,

conduct, or reporting.
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What does this paper contribute to the wider global clinical community?

Viewing social VR–based peer dialogue was associated with sustained reductions in perceived public

stigma toward mental illness among university students, with effects persisting over three months.

Stigma reductions were concentrated among individuals with higher baseline stigma levels,

suggesting that VR-based peer narrative programs may be particularly effective for audiences with

limited prior exposure to mental health narratives.

These findings support the potential use of broadcast VR peer dialogue as a scalable, low-burden

approach to mental health stigma reduction in university and public health settings.

1. Introduction

Stigma toward people with mental illness remains a major public health concern across diverse settings,

contributing to social exclusion, reduced help-seeking, and delayed access to care[1][2]. Stigma is

commonly conceptualised as comprising three interrelated components: problems of knowledge

(ignorance and misinformation), attitudes (prejudice), and behaviour (discrimination)[3]. Among these,

perceived public stigma—individuals’ beliefs about how most people in society view those with mental

illness—occupies a particularly important role. Unlike personal stigma, which reflects one’s own

attitudes, perceived public stigma shapes the social environment in which people with mental illness

live, influencing their expectations of rejection, their willingness to disclose their condition, and their

decisions to seek help[4] (Corrigan & Watson, 2002). Elevated perceived public stigma has been associated

with reduced treatment-seeking, social withdrawal, and diminished quality of life among people with

mental illness (Corrigan & Watson, 2002). Because perceived public stigma is sustained through

prevailing cultural narratives and widely endorsed stereotypes, it is difficult to modify through

individual-level interventions alone, underscoring the need for scalable, population-level approaches that

can shift broader social attitudes[3].

2. Background

Narrative-based media interventions have demonstrated efficacy in reducing mental health stigma.

Grounded in intergroup contact theory and narrative persuasion frameworks, these interventions expose

audiences to first-person accounts from people with mental health problems, increasing empathy,

facilitating perspective-taking, and challenging negative stereotypes. A meta-analysis of 40 studies
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found a small but consistent effect of narratives in reducing stigma, with first-person narratives

demonstrating superior effectiveness[5]. Recent research on public disclosures identified specific factors

associated with stigma reduction, including explicit diagnoses, emphasis on psychosocial causes, and

audience empathy toward disclosers[6]. However, authentic disclosure faces a critical barrier: many

individuals with mental illness prefer anonymity when sharing personal experiences, creating tension

between genuine narratives and privacy protection. Intergroup contact theory suggests that positive

exposure to members of stigmatised groups can reduce prejudice, with even indirect or mediated forms

of contact demonstrating meaningful effects[7][8]. In this context, narrative-based media may function as

a form of vicarious intergroup contact, in which observers are exposed to authentic personal accounts

without direct face-to-face interaction[9].

Social virtual reality (VR) environments, in which users interact through avatars, may offer a promising

solution to this tension. Emerging research suggests that VR-based interventions can reduce mental

health stigma, particularly among student populations. A scoping review of AR/VR-based interventions

found improvements in knowledge, attitudes, empathy, and stigma toward people with mental illness

across the majority of included studies, with undergraduates comprising the largest participant group[10].

A systematic review and meta-analysis of technology-based interventions similarly demonstrated a

medium effect on reducing public stigma, with the majority of included studies conducted among

students[11]. Most existing approaches, however, require active participation in simulated scenarios or

immersive VR environments. A distinct but underexplored possibility is whether broadcast viewing of

content produced within VR environments—transmitted through conventional screen-based media—can

produce comparable effects among general student audiences through a process of vicarious intergroup

contact.

Beyond its potential as an intervention context, avatar representation in social VR environments may

reduce social evaluative threat and enhance psychological safety, enabling individuals with mental illness

to communicate about sensitive topics without revealing their physical appearance or identity. This

quality may be especially valuable for people with mental illness, for whom disclosure carries significant

social risk, and may facilitate the authentic emotional expression that renders such narratives persuasive

to observers. When transmitted through broadcast media, such VR-produced narratives may function as

a form of technology-mediated vicarious intergroup contact[9], in which viewers are exposed to authentic

peer dialogue without direct participation. Previous research found that participation in avatar-mediated

peer dialogue within a VR-based television program was associated with improvements in resilience and
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depressive symptoms among adolescents with psychiatric disorders ([Author et al., 2025]). The avatar-

mediated format appeared to facilitate authentic emotional disclosure that participants indicated would

have been difficult in face-to-face settings.

These findings raise an important question: can the authentic narratives generated within VR

environments—when transmitted through broadcast media—influence viewers who observe but do not

directly participate? This question has both theoretical and practical significance. Theoretically, it

addresses whether peer dialogue enabled by VR can reduce perceived public stigma among observers,

extending the impact beyond direct participants. Practically, if effective, VR-based programs could serve

dual roles as therapeutic interventions for participants and public health tools for broader audiences.

These potential benefits warrant further empirical investigation.

3. The Study

Aim

This study examined whether university students who viewed an episode of Project Aliens—a social VR–

based peer dialogue television program produced by NHK (NIPPON HOSO KYOKAI; Japan Broadcasting

Corporation)—showed reductions in perceived public stigma toward mental illness. University students

(aged 18–25) were selected as the target population because the college years represent a developmentally

sensitive period for psychiatric disorder onset[12], with epidemiological evidence indicating that nearly

half of all lifetime mental disorders emerge by age 18 and approximately two-thirds by age 25[13], making

stigma reduction particularly relevant for this group.

Research Question

Is viewing social VR–based peer dialogue associated with changes in perceived public stigma toward

mental illness among university students? Does baseline stigma level moderate this association?

Primary Objective

To examine changes in perceived public stigma (Perceived Devaluation and Discrimination scale) from

baseline to immediately after viewing and at three-month follow-up.
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Secondary Objective

To assess whether exposure to the program was associated with worsening of depressive symptoms

(Patient Health Questionnaire-9) as a safety outcome, and to explore whether baseline stigma level

moderated the primary outcome.

4. Methods/Methodology

Design

This was a single-center, longitudinal observational study examining changes in perceived public stigma

toward mental illness among university students who viewed an episode of Project Aliens, a social VR–

based television program broadcast on Japanese public television.

Study Setting and Sampling

Participants were recruited during a university lecture at [University], on October 27, 2025. The study was

conducted in a School of Economics and Business Administration, selected for two reasons: first, a faculty

member of this school (KH) is a participating member of the research consortium under which this study

was conducted, which facilitated access and enabled careful procedural arrangements; second, students

enrolled in an economics and business administration program represent a general student population

unlikely to have received systematic professional training in mental health, making them appropriate for

examining stigma in a non-specialist sample. The study was introduced during a regularly scheduled

lecture session, and interested students received detailed information via an online platform (Microsoft

Forms). Participation was entirely voluntary, and students were explicitly informed that their decision to

participate would not affect their academic standing. No incentives were offered for participation at any

time point. Prior to recruitment, the principal investigator and the course instructor coordinated in

advance to ensure that no implicit pressure was placed on students to participate. Electronic informed

consent was obtained prior to participation. To ensure confidentiality and minimize response bias, the

course instructor had no access to individual response data.

The sample size was determined using a precision-based approach. Assuming a standard deviation of 5

points on the Perceived Devaluation and Discrimination scale and accounting for an estimated 10%

attrition rate, a sample of approximately 80 participants was targeted to provide an 80% probability that
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the 95% confidence interval for the mean change would be within ±1.25 points of the true population

mean.

Inclusion and Exclusion Criteria

Eligible participants were undergraduate students enrolled at [University] who met the following

inclusion criteria: (1) aged 18–25 years, and (2) able to provide informed consent. Exclusion criteria

included: (1) severe cognitive impairment precluding completion of self-report questionnaires, (2)

difficulty understanding Japanese, and (3) current or planned employment in mental health professions

such as psychiatrists, psychiatric nurses, psychiatric social workers, clinical psychologists, certified

psychologists, occupational therapists, or related professions, as professional training may systematically

influence stigma-related attitudes.

Television Program

Participants viewed Episode 10 ("Difficulties in Interpersonal Relationships") of Project Aliens, a VR-

based peer dialogue television program produced by NHK, during a lecture on October 27, 2025. The

episode had been broadcast on September 14, 2025. Episode 10 followed the program's standard format,

featuring four adolescent participants. The episode included brief self-disclosure videos in which

participants shared their mental health experiences, followed by avatar-mediated dialogue within a space

journey narrative framework facilitated by Moon Rabbit, a virtual character portrayed by a professional

performer. Over the course of the 45-minute episode, the dialogue unfolded across four virtual scenes—

Cityscape (Shibuya), Spaceship, Spaceport, and the Moon (Figure 1)—designed to support progressively

deeper emotional disclosure and peer interaction. Participants discussed their mental health

experiences, including diagnoses, symptoms, treatment, and daily challenges, with considerable

emotional depth and authenticity. The program concluded with three segments: follow-up interviews

showing participants' ongoing challenges, encouraging comments from the facilitator, and clinical

commentary by a child psychiatrist discussing the therapeutic value of peer dialogue and shared

emotional experiences.

qeios.com doi.org/10.32388/AC4VYW.2 7

https://www.qeios.com/
https://doi.org/10.32388/AC4VYW.2


Figure 1. The four virtual scenes of Project Aliens Episode 10 ("Difficulties in Interpersonal

Relationships"). The episode unfolded across (A) Cityscape (Shibuya), (B) Spaceship, (C) Spaceport, and (D)

Moon, designed to support progressively deeper emotional disclosure and peer interaction among adolescent

participants with psychiatric disorders. Images reproduced with permission from NHK©.

Instrument with Validity and Reliability

Perceived Public Stigma

Public stigma toward mental illness was assessed using the Japanese version of the Perceived

Devaluation and Discrimination (PDD) scale[14]. The PDD consists of 12 items measuring the extent to

which respondents believe that most people devalue and discriminate against individuals with mental

illness. Items are rated on a 4-point Likert scale (1 = strongly disagree to 4 = strongly agree), and total

scores range from 12 to 48, with higher scores indicating greater perceived public stigma. The scale has

demonstrated adequate reliability and validity in Japanese populations. In the current sample, internal

consistency was good (Cronbach's α = 0.85). The PDD assesses perceived public stigma—respondents'

perceptions of how most people in society view individuals with mental illness—rather than

respondents' own personal stigmatizing attitudes or discriminatory behaviors[4]. This distinction is
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important because perceived public stigma reflects individuals' beliefs about societal attitudes and may

differ from their personal views.

Depressive Symptoms

Depressive symptoms were assessed using the Japanese version of the 9-item Patient Health

Questionnaire (PHQ-9)[15]. The PHQ-9 assesses the presence and severity of depressive symptoms over

the past two weeks, with total scores ranging from 0 to 27; higher scores indicate more severe symptoms.

Severity categories are 0–4 (minimal or none), 5–9 (mild), 10–14 (moderate), 15–19 (moderately severe),

and 20–27 (severe). The PHQ-9 has demonstrated good reliability and diagnostic validity in Japanese

populations[15], and has shown favorable psychometric properties compared with other depression scales

in Japanese university student samples[16]. In the present study, it was included as a safety outcome to

evaluate whether exposure to emotionally salient mental health narratives resulted in worsening

depressive symptoms among viewers. The PHQ-9 was selected because it is widely used as a monitoring

tool for depressive symptoms in Japanese university student mental health settings, including student

counseling services. Although anxiety disorders are also highly prevalent among university students, the

PHQ-9 was prioritized as the most ecologically appropriate brief screening instrument for this

population in the Japanese university context.

Demographic Information

At baseline, participants self-reported age and sex.

Data Collection

Data were collected at three time points: (1) immediately before viewing the program (baseline), (2)

immediately after viewing (within 10 minutes of program completion), and (3) three months after

viewing. All assessments were administered online via Microsoft Forms. Prior to participation, all

students confirmed that they had not previously viewed the episode used in the study. No participants

reported prior exposure to Episode 10 of Project Aliens, which had been broadcast on September 14, 2025,

approximately six weeks before the study session. At each time point, the questionnaire link was

distributed exclusively through the course-specific Microsoft Teams channel managed by the course

instructor, which was accessible only to students enrolled in the course, ensuring that only registered

students could submit responses. At baseline, the questionnaire was available only during the interval
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between the study explanation and the start of program viewing. The program was viewed during a

lecture session on October 27, 2025. All participants viewed the program simultaneously in a university

lecture hall under standardized conditions. The program was presented on a standard 2D projection

screen; participants did not use VR headsets or any immersive VR hardware, and thus experienced the

VR-based content as a conventional screen-based broadcast rather than as an immersive virtual reality

environment. Baseline and immediate post-viewing assessments were completed during the same

session. The 3-month follow-up assessment was conducted during a subsequent lecture session on

January 26, 2026. The Microsoft Forms questionnaire was made available to students at the start of this

session and was automatically set to close approximately 10 minutes after session commencement, after

which no further responses could be submitted. Only after the form had closed did the course instructor

introduce the principal investigator, who delivered a supplementary lecture on the aims of Project Aliens

and related topics in child and adolescent psychiatry. This procedural sequencing—enforced in part

through the automatic form closure—ensured that questionnaire responses were completed before any

lecture content was presented and that participation remained entirely voluntary regardless of the

subsequent lecture. Students who arrived late to the 3-month follow-up session were excluded from that

assessment, as they had already been exposed to the lecture content before completing the questionnaire;

this exclusion criterion applied only at the 3-month time point and not at baseline or immediate post-

viewing, as no supplementary lecture was delivered at those earlier sessions.

Data Analysis

The analysis sets were the Full Analysis Set (FAS; all participants with a baseline PDD assessment, n =

127), the Per-Protocol Set (PPS; n = 96 with complete data at all time points), and the Safety Analysis Set

(SAS; n = 127 with baseline data).

Primary Analysis

A linear mixed model (LMM) was used to examine changes in PDD scores (primary outcome) and PHQ-9

scores (secondary outcome) across three time points (pre-viewing, immediate post-viewing, 3-month

follow-up). The LMM was selected to optimally use all available data and handle missing data under the

missing at random assumption. The models included time as a fixed effect (pre-viewing as the reference)

and random intercepts for participants. Parameters were estimated via restricted maximum likelihood

with the Satterthwaite approximation for degrees of freedom. Post hoc pairwise comparisons were

conducted using the Bonferroni adjustment.
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Exploratory Analysis

To explore whether baseline stigma moderated program effects, participants were stratified into lower

and higher groups using a median split of baseline PDD scores (median = 29.0). An LMM including a

Group × Time interaction was fitted to examine differential effects across baseline stigma levels.

Sensitivity Analysis

To assess robustness to missing data assumptions, we compared baseline characteristics (age, sex, PDD

score, PHQ-9 score) between completers (n = 96) and non-completers (n = 31) using independent samples

t-tests for continuous variables and chi-square tests for categorical variables. Additionally, we conducted

sensitivity analyses using the same LMM approach with the PPS to verify consistency with the primary

analysis results.

Effect sizes were calculated as Cohen's d using baseline pooled standard deviations. All analyses were

conducted using IBM SPSS Statistics version 31 (IBM Japan, Tokyo). Statistical significance was set at p <

0.05 with Bonferroni correction for multiple comparisons.

Ethical Considerations

The study was conducted in accordance with the Declaration of Helsinki and the Ethical Guidelines for

Medical and Health Research Involving Human Subjects in Japan and approved by the Ethics Committee

of [University] (approval number: [blinded for review]). Data were collected anonymously, with no

personally identifiable information linked to questionnaire responses. Participants were informed that

they could withdraw at any time without penalty. Because the program included emotionally sensitive

content, information about available mental health support resources was provided at each assessment

point, with contact information for the university counseling center included in all questionnaires. No

adverse events were reported.

5. Results

Characteristics of the Sample

Of 183 students enrolled in the course, 127 completed baseline assessments and viewed the program

(Figure 2). Among these participants (n = 127), 115 (90.6%) completed the immediate post-viewing

assessment, and 100 (78.7%) completed the 3-month follow-up assessment. Complete PDD data across all

qeios.com doi.org/10.32388/AC4VYW.2 11

https://www.qeios.com/
https://doi.org/10.32388/AC4VYW.2


three time points were available for 96 participants (75.6%), who constituted the Per-Protocol Set; the

remaining 4 participants who completed the 3-month follow-up had not completed the immediate post-

viewing assessment and were therefore excluded from the Per-Protocol Set. Participants had a mean age

of 20.0 ± 1.1 years (n = 125), and 44.9% were female. The mean baseline PDD score was 28.5 ± 6.1, and the

mean baseline PHQ-9 score was 4.1 ± 3.9, indicating minimal depressive symptoms. No significant

differences were observed between completers (n = 96) and non-completers (n = 31) in age, sex, baseline

PDD, or baseline PHQ-9 scores (all p > .05).
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Figure 2. Participant Flow Diagram. Of 183 students approached, 127 completed

baseline assessments (Full Analysis Set), 115 completed the immediate post-

viewing assessment, and 100 completed the 3-month follow-up assessment. Of

these, 96 participants had complete data at all three time points and constituted

the Per-Protocol Set. The primary analysis used the Full Analysis Set; the

sensitivity analysis used the Per-Protocol Set.
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Primary Outcome: Perceived Public Stigma (PDD)

Main Analysis (Full Sample)

There was a significant main effect of time on PDD scores (F (2, 220) = 5.93, p = .003, ηp² = 0.051; Figure

3A). Post hoc pairwise comparisons with Bonferroni adjustment indicated significant reductions in

perceived public stigma from baseline to immediate post-viewing (p = .005, Cohen's d = 0.26) and from

baseline to 3-month follow-up (p = .028, Cohen's d = 0.23). The difference between immediate post-

viewing and 3-month follow-up was not significant.

Sensitivity Analysis

To assess robustness to missing data assumptions, we repeated the analysis restricted to participants

with complete data at all three time points (n = 96). The results remained consistent with the primary

analysis (baseline: 28.2 ± 6.5; immediate: 26.8 ± 5.7; 3-month: 26.9 ± 5.5; F (2, 190) = 3.85, p = .023, ηp² =

0.039).

Exploratory Analysis: Moderation by Baseline Stigma

To explore whether baseline stigma level moderated program effects, participants were stratified into

lower and higher PDD groups using a median split of baseline scores (median = 29). A linear mixed model

analysis revealed a significant Group × Time interaction (F (2, 222) = 11.71, p < .001, ηp² = 0.096),

suggesting that changes in perceived public stigma differed by baseline stigma level (Figure 3B).

Participants in the higher baseline stigma group showed significant reductions in PDD scores from

baseline to immediate post-viewing (p < .001, Cohen's d = 0.55) that were sustained at the 3-month

follow-up (p < .001, Cohen's d = 0.59)
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Figure 3. Changes in Perceived Public Stigma Over Time. Panel A: Full sample trajectory (n = 127). Panel B:

Moderation by baseline stigma (Higher vs. Lower groups). Mean Perceived Devaluation and Discrimination

(PDD) scores (±SE) at baseline, immediately after viewing, and at the three-month follow-up. Panel A shows

overall changes across all participants. Panel B demonstrates differential effects based on baseline stigma

level, showing that reductions were concentrated among participants with higher initial stigma.

Abbreviations: PDD, Perceived Devaluation and Discrimination scale; SE, standard error.

Secondary Outcome: Depressive Symptoms (PHQ-9)

A linear mixed model analysis revealed a statistically significant but small time effect on PHQ-9 scores (F

(2, 214) = 3.76, p = .025, ηp² = 0.034). However, mean scores remained within the minimal to mild range

throughout the study (baseline: 4.1 ± 3.9; immediate: 3.6±4.2; 3-month: 4.6 ± 4.5). No participants showed

clinically significant worsening from baseline to immediate post-viewing. At 3-month follow-up, 7

participants showed PHQ-9 increases ≥5 points from baseline. No adverse events directly related to

program viewing were reported. 

6. Discussion

This longitudinal observational study examined whether viewing social virtual reality (VR)–based peer

dialogue was associated with changes in perceived public stigma toward mental illness among university

students. We observed that perceived public stigma significantly decreased immediately after viewing

and remained lower at the three-month follow-up. These findings suggest that broadcast viewing of VR-
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produced peer dialogue may be associated with reductions in stigma among observers, operating

through a process consistent with technology-mediated vicarious intergroup contact. Exploratory

analyses revealed that stigma reduction was not uniform across participants but was concentrated

among individuals with higher baseline levels of stigma. This moderation pattern suggests that viewers

holding stronger initial stigmatizing attitudes may be more responsive to such narratives, though

controlled studies are needed to confirm this interpretation.

The observed effects extend beyond direct participants in the VR environment. In a previous participant-

focused study, adolescents engaging in avatar-mediated peer dialogue showed improvements in

psychological outcomes[17]. The current findings suggest that viewing such dialogues may also reduce

stigma among observers who did not directly participate. While these two studies examined different

populations and outcomes, taken together, they suggest that VR-based peer dialogue programs may have

value for both direct participants and audiences. Further research, particularly controlled studies with

comparison conditions, is needed to determine whether these associations reflect causal effects and

whether such programs might contribute to broader mental health promotion efforts.

Perceived public stigma—the belief that others devalue people with mental illness—is often elevated

among individuals without personal experience of mental illness. Research has shown that people with

lived experience of mental illness report significantly lower stigma toward mental illness compared to

those without such experience[18]. While direct interaction with people who have mental illness can

reduce stigma, such encounters are not always feasible and may create psychological demands for both

parties. A meta-analysis of mediated intergroup contact demonstrated that positive exposure through

media can reduce prejudicial attitudes, though effects are typically smaller than those of direct contact[9].

Complementing this, a broader meta-analysis of real-world contact interventions showed that both

direct and indirect forms of contact are effective in reducing prejudice, with effects that persist over

time[8]. In this study, university students observed authentic peer dialogue—produced within a social VR

environment and transmitted via broadcast media on a standard 2D screen. This viewing experience is

best conceptualised as a form of technology-mediated vicarious intergroup contact[9], which may have

facilitated perspective-taking and empathy without the psychological demands of face-to-face

interaction. Importantly, the stigma-reducing effects observed here are likely attributable to the narrative

content and authenticity of the peer dialogue rather than to immersive VR-specific features such as

embodiment or active participation in a virtual environment.
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In this study, the pattern of change in stigma appeared to vary by baseline stigma level. This pattern is

consistent with theoretical frameworks in stigma reduction research. Intergroup contact theory suggests

that exposure to counter-stereotypical exemplars can reduce prejudice, with effects potentially being

stronger among those with more limited prior contact[7]. Research on narrative persuasion has

demonstrated that argument strength has a greater impact on individuals who are initially more

skeptical toward the story's message[19]. The present findings align with this perspective: viewers with

elevated baseline stigma appeared more responsive to exposure to authentic peer dialogue grounded in

lived experience.

The observed effect sizes were small, consistent with prior research on contact-based interventions

conducted in real-world settings, which typically yield modest but reliable effects[8]. Importantly, such

interventions have been shown to produce changes that persist over time and generalize beyond the

specific individuals involved. While the magnitude of change was modest, the sustained reduction over

three months and the larger effects observed among participants with higher baseline stigma suggest

potential practical significance. Small but sustained changes in perceived public stigma at a population

level may contribute meaningfully to broader shifts in social attitudes toward mental health disclosure.

Several design features of the program may have contributed to the observed effects. Previous research

has identified specific message characteristics associated with stigma reduction, including explicit

disclosure of diagnoses and emphasis on psychosocial causes of mental ill health[6]. In the current

program, the structured progression through VR environments facilitated gradually deepening

emotional disclosure, culminating in an explicit discussion of diagnoses, symptoms, and recovery

experiences. The use of avatars may have reduced visual markers associated with diagnostic labeling,

potentially shifting viewers' attention from categorical differences to shared human concerns. These

narrative elements may have been particularly impactful for viewers initially holding stronger

stigmatizing beliefs.

An important interpretive question concerns the extent to which observed effects were attributable to the

VR-mediated context of production versus the content of the peer dialogue itself. Research has shown

that avatar-mediated communication can facilitate emotional self-disclosure[17], which may have enabled

participants to share richer emotional experiences and more authentic personal narratives than would

have been possible in face-to-face settings. Patient narratives have been shown to enhance empathy and

understanding while reducing prejudice toward mental illness[20]. However, because participants in the

current study viewed the program on a standard 2D screen without immersive VR hardware, any stigma
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reduction observed cannot be attributed to embodiment or active social VR participation. Rather, the

findings suggest that the authenticity of disclosure facilitated by the VR context of production—

combined with the narrative content and facilitation structure of the program—may be sufficient to

produce stigma-reducing effects when transmitted through conventional broadcast media. This

distinction has practical significance: it suggests that the benefits of VR-facilitated peer dialogue may be

scalable through broadcast without requiring viewers to access VR technology.

Regarding safety, depressive symptoms did not worsen immediately following program viewing.

Although PHQ-9 scores showed a small increase at the three-month follow-up, mean values remained

within the minimal to mild range throughout the study, and no participant required clinical intervention.

It should be noted that the follow-up assessment coincided with the end-of-term examination period;

although it was scheduled after the conclusion of examinations to minimize acute stress, residual post-

examination fatigue may have contributed to the modest PHQ-9 increase independently of program

effects. As no measure of academic stress was collected and no control group was included, this

contextual factor cannot be fully excluded. Future studies should consider incorporating stress measures

as covariates or scheduling follow-up assessments at periods further removed from the examination

cycle. While these findings provide some reassurance regarding short-term safety, longer-term

monitoring in diverse populations would strengthen the evidence for broader implementation.

Strengths and Limitations of the Work

Strengths

This study has several strengths. First, the longitudinal design with three assessment points enabled

examination of both immediate and sustained effects of program viewing. Second, the use of a linear

mixed model optimally used all available data while appropriately handling missing data. Third, the

study was conducted under standardized conditions with a clearly defined and consistent intervention.

Fourth, procedural safeguards—including channel-based questionnaire distribution and automatic form

closure—ensured the integrity of the data collection process. Finally, the inclusion of a safety outcome

(PHQ-9) addressed potential risks associated with exposure to emotionally sensitive content.

Limitations

Several limitations should be acknowledged. First, the observational design without a control group

limits causal inference, and changes in stigma cannot be definitively attributed to program viewing.

qeios.com doi.org/10.32388/AC4VYW.2 18

https://www.qeios.com/
https://doi.org/10.32388/AC4VYW.2


Second, participants were university students from a single institution, which may limit generalizability.

Third, the exploratory subgroup analysis was based on a median split of baseline stigma, which may have

reduced statistical precision and should therefore be interpreted cautiously. In addition, because

subgrouping was based on baseline values of the same outcome, the observed differential change may

partly reflect regression to the mean rather than true effect modification. Fourth, public stigma was

assessed using self-report measures and may have been influenced by social desirability bias—the

tendency for respondents to answer in ways that present themselves favourably rather than reflecting

their true attitudes[21]—particularly given the group setting of a university lecture. It is worth noting that

the PDD scale assesses perceived societal attitudes rather than personal prejudice, which partially

mitigates this concern[4], and that anonymous online data collection has been shown to reduce social

desirability effects compared with face-to-face methods[21]. Nonetheless, future studies would benefit

from incorporating a validated social desirability measure as a covariate. Fifth, exposure consisted of a

single episode, and the durability and cumulative impact of repeated exposure remain unknown. Finally,

as participants viewed the program on a standard 2D screen rather than using immersive VR hardware,

the study cannot isolate the effects of VR as a production context from the effects of the narrative content

itself. Although previous research suggests that VR may facilitate authentic disclosure among direct

participants, the present study did not compare VR-produced content with equivalent content produced

through conventional formats. Therefore, the relative contributions of the VR production context and the

narrative content it enables remain unclear and warrant further investigation. Additionally, the program

included multiple elements beyond the peer dialogue itself, including follow-up interviews with

participants and clinical commentary on their experiences. While these additional elements may have

contributed to the observed stigma reduction, the current design cannot determine their relative

contributions to the overall effects.

Recommendations for Further Research

Future research should employ controlled designs to clarify causal mechanisms underlying selective

stigma reduction. Randomized comparisons with conventional educational materials would help isolate

the specific contribution of avatar-mediated peer dialogue. Examination of dose–response relationships

and repeated exposure paradigms is warranted. Further investigation is needed to identify which

narrative elements most strongly influence higher-stigma viewers, including diagnostic disclosure,

emotional intensity, narrative coherence, and facilitation style. Expanding outcome measures beyond
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self-reported attitudes to include behavioral indicators and longitudinal follow-up would strengthen

ecological validity. Finally, future studies could explore psychological mechanisms underlying these

effects through additional outcome measures such as empathic response or perspective-taking.

Implications for Policy and Practice

The findings suggest that social VR–based peer dialogue programs may offer a scalable, low-burden

approach to reducing perceived public stigma toward mental illness in university settings. Unlike face-

to-face contact interventions, broadcast-based viewing requires no direct interaction between viewers

and individuals with mental illness, reducing barriers to implementation. The observed effects were

particularly pronounced among students with higher baseline stigma, suggesting that such programs

may be especially valuable for audiences with limited prior exposure to mental health narratives. For

nursing practice and mental health promotion, these findings support the integration of media-based

stigma reduction strategies into educational curricula, particularly for student populations at a

developmentally sensitive period for psychiatric disorder onset. Policymakers and educators may

consider incorporating evidence-based VR narrative programs into broader mental health literacy

initiatives targeting young adults.

7. Conclusion

Viewing social VR–based peer dialogue was associated with reductions in perceived public stigma toward

mental illness among university students, particularly among individuals with higher baseline stigma,

without evidence of adverse psychological effects. Effect sizes were small but consistent with prior

research on mediated contact interventions. Together with prior participant-focused findings, these

results suggest that social VR–based peer dialogue programs may have value both for direct participants

and for audiences who view the interactions, though controlled studies are needed to establish causal

effects and clarify mechanisms.
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