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Abstract

Background: Previous studies have found that psychotic disorders are among the most stigmatized mental disorders. Of note,
virtual reality (VR) interventions have been associated with improvements in attitudes and empathy and reduced stigma toward
individuals with psychotic disorders, especially among undergraduates, but this has not been examined among mental health care
professionals.

Objective: We aimed to evaluate the effectiveness of a newly developed VR intervention for mental health care professionals
to improve attitudes and empathy and reduce stigma toward people with psychotic disorders.

Methods: We conducted a randomized controlled trial and recruited eligible mental health care professionals from a tertiary
mental health care institution. Both arms (VR intervention and VR control groups) were evaluated at baseline, postintervention,
and 1-month follow up. The evaluation included outcomes related to attitudes (modified attitudes toward people with schizophrenia
scale), stigma (social distance scale, personal stigma scale), and empathy (empathetic concern subscale of the Interpersonal
Reactivity Index). The experience with the VR intervention was assessed using a user satisfaction questionnaire, and qualitative
feedback was gathered.

Results: Overall, 180 mental health care professionals participated and completed the study. Both groups showed improvements
in attitude, social distance, and stigma scores but not the empathy score following the intervention. The VR intervention group
had better user satisfaction than the VR control group. In addition, certain outcome measures were positively associated with
specific factors including female gender, higher education level, certain job roles, years of work, and presence of loved ones with
a mental disorder.

Conclusions: Both the intervention and control VR groups of mental health care professionals showed improvements in attitudes,
stigma, and social distance toward people with psychotic disorders. Future longitudinal studies may want to evaluate the impact
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of VR on caregivers and the public on these same and other outcome measures to reduce stigma and improve empathy toward
individuals with psychotic disorders.

Trial Registration: clinicaltrials.gov NCT05982548; https://clinicaltrials.gov/study/NCT05982548

(JMIR Ment Health 2025;12:e66925) doi: 10.2196/66925
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Introduction

Psychotic disorders can affect the individual in several domains
including physical health, social functioning, occupational
functioning, and quality of life. Patients with psychotic disorders
experience positive symptoms such as hallucinations and
delusions, and although there are effective treatments for these
conditions, help-seeking behaviors and access to treatment may
be affected by the attitudes, stigma, and empathy of mental
health care staff regarding such conditions [1]. Empathy is the
ability to place oneself in the shoes of another so as to better
understand the experiences of the other person cognitively and
emotionally [2], which can contribute positively toward the
quality of patient care and the overall well-being of health care
professionals [3]. In addition, among people with mental
disorders, empathy of the therapist reduces feelings of isolation,
increases hopefulness, and facilitates better therapeutic
engagement with individuals with mental disorders [2]. Of note,
better attitudes and empathy of health care staff toward patients
with psychotic disorders have been associated with better patient
well-being, quality of patient care, and treatment outcomes
[4-6].

In turn, attitude and empathy levels can also be influenced by
the level of stigma [7]. Stigma has been commonly associated
with psychotic disorders [8]. Some negative perceptions of
individuals with psychotic disorders included inaccurate and
pejorative labels such as “unpredictable,” “violent,” and
“aggressive,” even by health care workers [9,10]. Thus, stigma
potentially prevents individuals who experience psychotic
disorders from seeking help, as they fear discrimination [1]. A
recent systematic review of 38 studies found that psychotic
disorders are among the most stigmatized mental disorders
among mental health care professionals [11], although mental
health care professionals tended to have lower stigma levels
[12], which could be related to direct social contact [13]. In
particular, associative stigma among mental health care
professionals was associated with more depersonalization, more
emotional exhaustion, and less job satisfaction for the mental
health professionals and higher self-stigma among patients [14].
Overall, the inter-relationships between stigma level and relevant
mental health care professional factors such as age, job role,
education level, and length of service are still not entirely clear
[11].

Virtual reality (VR) interventions have been increasingly
adopted to enhance training and quality of health care including

mental health care [15-18]. In contrast to traditional videos, VR
interventions can fully immerse users in the context, thus
allowing users to experience specific simulated scenarios more
realistically. A recent review found that VR and augmented
reality interventions showed promise for improving the
knowledge and attitudes toward individuals with neurocognitive
and psychotic disorders [19,20]. Specifically, VR interventions
that allowed participants to experience the sensory and cognitive
challenges that people with dementia endured resulted in
improvements in attitude levels among medical and pharmacy
students [21]. Other VR interventions with simulated
hallucinations also resulted in improvements in undergraduates’
attitudes and empathy levels toward people with psychotic
disorders [22,23], but their effects on stigma remain inconclusive
[24,25].

To date, limited studies have examined the use of augmented
or VR-based modalities to improve attitudes, stigma, and
empathy toward people with psychotic disorders. Previous
studies were mainly conducted in the west among
undergraduates, had pre-post designs, and reported some positive
outcomes [22,23,25]. To the best of our knowledge, no study
has examined the impact of VR intervention on mental health
care professionals’ attitudes, stigma, and empathy levels toward
people with psychotic disorders. Thus, in this study, we sought
to examine the use and impact of a VR intervention containing
simulations of psychotic experiences for mental health care staff
in the context of a non-western culture. Based on extant data,
we hypothesized that it could improve attitudes, reduce stigma,
and enhance empathy toward patients with psychotic disorders
among mental health care professionals.

Methods

Ethical Considerations
The study was a 2-arm, randomized controlled trial and was
approved by the Institutional Review Boards at the Institute of
Mental Health (IRRC number: 818-2022) and National
Healthcare Group (IRB number 2023/00027) in Singapore.

VR Intervention Group
The VR intervention was created using Unreal Engine [26]. The
VR intervention illustrated a home scenario (Figure 1), and
participants experienced simulated psychotic phenomena
including auditory hallucinations. The constructed VR
intervention is accessible at [27].
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Figure 1. Examples of the display shown to the (A) intervention group and (B) control group.

The VR intervention was constructed based on a systematic
review conducted by the team [20] that found that effective
interventions for reducing stigma and enhancing empathy and
positive attitudes toward people with psychotic disorders
included short VR videos with simulated visual and auditory
hallucinations that lasted no more than 15 minutes [22,23]. The
VR intervention was also based on existing simulation videos
for psychotic disorders such as schizophrenia [28-31] that
included common hallucinations including floating items;
monsters or shadow-like figures; random negative words;
auditory hallucinations including laughing, crying, or scary
sounds; running commentary; and commands. The VR
intervention was further revised following input from a clinician
and a peer support specialist. The VR intervention, lasting no
more than 7 minutes, was delivered in a single setting. In the
process of obtaining consent, participants were informed that
they might experience some discomfort during the VR
intervention. They were informed that they could withdraw
from the research study at any point in time. Each participant
met a researcher within a quiet office room. They then
participated in the VR intervention, which was conducted using
a smartphone device inserted into a VR headset equivalent to
Google Cardboard. Participants remained seated in a stationary
position while they viewed the VR intervention. The intervention
began with a house scene. Upon entering the house, the
participant initially heard some voices. Later, the “voices”
became increasingly frequent and emotionally charged with
negative content as the scene went through different parts of
the house. Participants would also experience “visual
hallucinations” such as seeing the words “die” and “poison” in
food and that corresponded with the “voices.” Eventually, the
voices mentioned suicidal ideas, and the scene finally ended
with a concerned call from a mental health care professional.

VR Control Group
The VR control group viewed the scenario of the same home
setting without the experience of the simulated visual and
auditory hallucinations and the call by the mental health care
professional. The constructed VR control intervention is
accessible at [32].

Participants
The participants were recruited from the only tertiary mental
health institution in Singapore using stratified sampling
according to their job role, namely (1) allied health staff
(including occupational therapists, medical social workers, case
managers), (2) nurse, or (3) physician.

Inclusion and Exclusion Criteria
The inclusion criterion entailed that the participant was involved
in the direct care of patients with mental disorders. The
exclusion criteria included (1) participants who were unable to
use VR interventions due to reasons including motion sickness,
disorientation, nausea, and vomiting or (2) those with a history
of epilepsy, as flashing VR images might predispose these
individuals to photosensitive seizures.

Sample Size Calculation
The sample size was calculated based on the effect sizes of
earlier studies that evaluated the effectiveness of a VR
intervention on positive attitudes toward people with mental
disorders in Australia [22] and another that examined the effects
of a VR game on stigma regarding mental disorders in Spain
[33]. With an effect size of 0.48, power of 0.8, and probability
level of 0.05 in detecting a difference, the estimated sample size
was 70 participants per group [34]. Considering a dropout rate
of 20% [35], the recommended sample size was determined to
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be 84, which was rounded to 90 per group, thus totaling 180
participants for both the intervention and control groups.

Recruitment
The participants were recruited through clinical, educational,
and journal club meetings on virtual platforms such as Zoom
and Teams as well as through emails and work messaging
platforms. After confirmation of their interest in participating
in the study, written informed consent was obtained by a
research team member.

Randomization and Masking
Participants were then allocated to their relevant research group:
the VR intervention group or the VR control group. Allocation
used preprepared, concealed allocation letters and was conducted
before the administration of the baseline questionnaires. An
independent manager outside of the research team generated a
random number list from a random number generator. The
manager placed each random number within sealed and opaque
envelopes. Upon recruitment, the researchers opened each sealed
envelope to randomize each participant, thus ensuring blinding
of the participants to the 2 separate arms.

Data Collection Process
All questionnaires were completed via an online survey. One
week after completion of the baseline questionnaires, the
intervention group received the VR intervention, while the
control group received a control VR intervention. Participants
from both groups received a small reimbursement at this point.
The second set of questionnaires was administered
postintervention, and a final set of questionnaires was
administered 1 month after the VR intervention. Participants
from both groups were then compensated with another small
reimbursement for their time and efforts following completion
of the entire study. After completing the entire study, the control
group was informed of their randomized arm and given access
to the VR intervention.

Data Collected Including Outcome Variables

Overview
Basic demographic data included age, gender, and nature and
years of occupation. The primary outcomes were (1) attitudes,
(2) stigma, and (3) empathy levels toward individuals
experiencing psychotic disorders. Qualitative feedback regarding
the VR intervention was also collected. The questions used in
the questionnaire are listed in Multimedia Appendix 1.

Attitudes Toward People With Psychotic Disorders
Attitudes toward people with psychotic disorders were measured
with the modified attitudes toward people with schizophrenia
scale [36]. The 7-item scale is measured on a 9-point Likert
scale ranging from 1 to 9. Total scores range from 7 to 63, with
higher scores indicating better attitudes. Items 1 and 2 are
reverse coded. An example item is “How much do you
personally care about the plight of people with schizophrenia?”
The internal consistency Cronbach alpha ranges from 0.76 to
0.79 [36].

Stigma
Stigma was measured using 2 tools: social distance scale and
personal stigma scale. The social distance scale evaluates a
participant’s willingness to be associated socially with someone
who is experiencing a specific mental disorder [37-39]. The 8
questions are rated on a 4-point Likert scale: yes, definitely (0);
yes, probably (1); probably not (2); and definitely not (3). The
scores range from 0 to 24, with higher scores indicating greater
social distance. Some examples of the questions include
willingness to spend time, make friends, or be neighbors with
someone with a mental disorder. In Australia, among 3021
young people aged 15 years to 25 years, an exploratory structural
equation demonstrated that the desire for social distance scale
achieved factor loading of 0.75 to 0.88. The modeling also
demonstrated that the desire for social distance scale was distinct
from perceived and personal stigma [40]. Among 3006
participants in Asia, factor loadings of the social distance scale
ranged from 0.69 to 0.91 [41]. The scale also had a reliability
Cronbach alpha of 0.85 [41].

The personal stigma scale consists of 2 subscales:
dangerous/unpredictable and weak-not sick [40]. The questions
are scored from 0 (strongly disagree) to 4 (strongly agree). Total
scores range from 0 to 36, with higher scores indicating greater
stigmatizing attitudes. Within Asia, the “weak-not sick” and
“dangerous/unpredictable” subscales had reliability Cronbach
alphas of 0.55 and 0.66, respectively [41]. For each scale,
confirmatory factor analysis revealed a goodness-of-fit index
of 0.94, Tucker–Lewis index of 0.96, and root mean square
error of approximation of 0.08 for the personal stigma scale
[41] and a goodness-of-fit index of 0.94, Tucker–Lewis index
of 0.96, and root mean square error of approximation of 0.08
for the social distance scale [41].

Empathy
Empathy was measured with the empathic concern subscale of
the Interpersonal Reactivity Index [42]. The 7-item subscale is
measured on a 5-point Likert scale ranging from 0 (does not
describe me well) to 4 (describes me very well). Total scores
range from 0 to 28, with higher scores indicating greater
empathy. Of the 7 items, 3 are reverse-coded. The scale achieved
internal consistency Cronbach alphas of 0.68 to 0.79. Test-retest
reliability (60-75 days) ranged from 0.61 to 0.81 [42].

Experience With the VR Intervention
The experience with the VR intervention was measured at
postintervention with user satisfaction and motion sickness
scores. First, user satisfaction was measured with a 6-item scale
on a 7-point Likert scale ranging from 1 (strongly disagree) to
7 (strongly agree). Examples of questions were, “I benefit from
the VR intervention” and “the VR intervention helps me to
understand what people with schizophrenia experience.” In
addition, there were 4 open-ended questions regarding feedback
about the VR interventions to evaluate the participants’
perceptions of the intervention: (1) Please list the strengths of
the intervention. (2) Please list how the intervention can be
improved. (3) What did you enjoy most about the VR
intervention? (4) What did you enjoy least about the VR
intervention?
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Second, the Visually Induced Motion Sickness Susceptibility
Questionnaire [43] was used to measure motion sickness. It
consists of 6 questions that evaluate the presence of adverse
effects from using the VR intervention, with responses ranging
from “never” (0) to “often” (3). The potential adverse effects
include headache, nausea, giddiness, fatigue, and eyestrain. The
scores of the scale range from 0 to 18, with higher scores
indicating more adverse effects. The scale had a Cronbach alpha
of 0.84, indicating good internal reliability.

Data Analyses
An intention-to-treat analysis was conducted. All statistical
analyses were performed using SPSS version 27 (IBM Corp)
[44]. Data normality was evaluated with the Shapiro-Wilk test,
skewness, kurtosis, Q-Q plots, and histograms [45]. Categorical
variables were compared between the 2 groups using
contingency tables (chi square), and continuous variables were
compared using independent t tests. Correlation statistics were
calculated to determine the relationship between demographic
features and outcome measures. Repeated measures ANOVA
was used to examine for time, group, and time × group
differences. Assumption of sphericity was evaluated with the
test of sphericity by Mauchly [46]. All P values were 2-tailed
at the significance level of P<.05. The internal reliability of the
scales was evaluated with the Cronbach alpha.

The open-ended questions about participant satisfaction with
the intervention were analyzed using 6-step thematic analysis
[47]. One author (JLT) perused the qualitative data to become

familiar with it. The author then constructed a coding scheme
related to the interview questions. The scheme included
perceived strengths of the VR intervention and suggestions to
improve it. It also included what participants found most or
least useful about the VR intervention. The author evaluated
the code to identify the initial themes, and additional analyses
detailed each theme. All the codes and themes were
subsequently reviewed independently by 3 other coauthors (YQ,
HX, CLRT). Discrepancies were resolved through discussions
among all the coauthors. Finally, verbatim comments were
incorporated within the findings.

Results

Participants
Although 183 participants were originally recruited for the study
from August 2023 through January 2024, 3 participants dropped
out after randomization and did not complete any of the
questionnaires. There were 30 participants in each job role
(physician, nurse, and allied health) per arm, which totaled 180
participants for the 2 groups. All 180 participants completed
the questionnaires at baseline, postintervention, and follow-up
(see Figure 2 for the CONSORT [Consolidated Standards of
Reporting Trials] diagram). Table 1 shows the demographic
features and baseline rating scores of the participants. At
baseline, there were no significant differences between the
groups in demographic characteristics and levels of stigma,
empathy, and attitude toward people with mental health
disorders.

Figure 2. CONSORT (Consolidated Standards of Reporting Trials) diagram. VR: virtual reality.
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Table 1. Demographic features and rating scores for both virtual reality (VR) groups.

P valueStatistic (df)VR control group (n=90)VR intervention group (n=90)Characteristics and scores

.760.09 (1)aGender, n (%)

36 (40)34 (38)Male

54 (60)56 (62)Female

.236.85 (5)aMarital status, n (%)

18 (20)31 (34)Single, never married

18 (20)16 (18)Attached

4 (4)3 (3)Engaged

49 (54)39 (43)Married

0 (0)1 (1)Separated

1 (1)0 (0)Divorced

.861.31 (4)aHighest education level, n (%)

1 (1)0 (0)“N” levels

10 (11)10 (11)Diploma

62 (69)60 (67)Basic degree

15 (17)18 (20)Masters

2 (2)2 (2)PhD

.991.33 (7)aOccupation, n (%)

7 (8)5 (6)Psychiatrist

13 (14)10 (11)Psychiatry resident

10 (11)13 (14)Medical officer

29 (32)30 (33)Nurse

6 (7)6 (7)Medical social worker

11 (12)12 (13)Case manager

5 (6)6 (7)Occupational therapist

9 (10)8 (9)Others

.665.92 (8)aLength of time working at the current hospital (years), n (%)

17 (19)14 (16)<1

25 (28)24 (27)1-3

15 (17)21 (23)4-6

7 (8)9 (10)7-9

18 (20)15 (17)10-15

1 (1)4 (4)16-20

5 (6)2 (2)21-24

1 (1)0 (0)25-30

1 (1)1 (1)>30

.854.13 (8)aOverall length of time working in the mental health care sector (years), n (%)

13 (14)10 (11)<1

24 (27)24 (27)1-3

19 (21)21 (23)4-6

6 (7)12 (13)7-9

16 (18)14 (16)10-15
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P valueStatistic (df)VR control group (n=90)VR intervention group (n=90)Characteristics and scores

5 (6)5 (6)16-20

5 (6)3 (3)21-24

1 (1)0 (0)25-30

1 (1)1 (1)>30

.181.81 (1)aHad a close friend or family with a mental disorder, n (%)

43 (48)52 (58)Yes

47 (52)38 (42)No

.710.14 (1, 178)b33.56 (7.62)33.40 (8.85)Age (years), mean (SD)

.440.59 (1, 178)b49.52 (5.12)48.90 (5.75)Attitude score, mean (SD)

.590.30 (1, 178)b7.98 (3.26)8.27 (3.85)Social distance score, mean (SD)

.960.003 (1, 178)b11.37 (4.23)11.33 (4.37)Personal stigma score, mean (SD)

.780.08 (1, 178)b20.07 (3.97)20.24 (4.57)Empathy score, mean (SD)

aChi-square test.
bF statistic.

Attitudes Toward Individuals With Psychotic
Disorders

Main Findings
The main time effect on attitudes was statistically significant
(F1.88, 335.35=6.46, P=.002; Table 2). Post hoc analysis with

Bonferroni adjustment found significant differences in attitude
scores between baseline and postintervention (1.17, 95% CI
–2.02 to –0.32; P=.003) and between postintervention and
follow-up (–0.72, 95% CI 0.03 to 1.41; P=.04). The effects of
(1) group and (2) the group × time interaction on attitudes were
not significant.

Table 2. Comparisons of outcome measures across time using repeated measures ANOVA.

ηp2P valueF (df)Type III sum of squares (df)Outcome measure

Attitudes

<0.001.880.02 (1, 178)1.90 (1)Group

0.04.0026.46 (1, 539)125.89 (1.88)Time points

0.01.092.45 (1, 538)47.72 (1.88)Group×time

Social distance

0.001.690.16 (1, 178)6.02 (1)Group

0.02.024.32 (1, 539)23.98 (1.87)Time points

0.001.860.13 (1, 538)0.74 (1.87)Group×time

Personal stigma

<0.001.790.07 (1, 178)3.11 (1)Group

0.04.0017.60 (1, 539)84.28 (2)Time points

0.001.800.23 (1, 538)2.55 (2)Group×time

Empathy

0.001.740.11 (1, 178)6.23 (1)Group

0.01.102.31 (1, 539)17.92 (2)Time points

0.008.251.40 (1, 538)10.80 (2)Group×time

JMIR Ment Health 2025 | vol. 12 | e66925 | p. 7https://mental.jmir.org/2025/1/e66925
(page number not for citation purposes)

Tay et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Relationship Between Attitudes and Demographic
Variables
Participants with loved ones with mental disorders had better
attitudes than participants without (rpb=–0.16, P=.03). Better

attitudes toward individuals with psychotic disorders were
associated with a higher education level (ρ=0.2, P=.007), longer
work experience durations in the current hospital and mental
health sector (both ρ=0.16, P=.04), and a job role as a
psychiatrist (rpb=0.15, P=.04; Table 3).

Table 3. Correlations between demographic features and outcome measures.

EmpathyStigmaSocial distanceAttitudesParticipants’ characteristics

P valueCorrelationP valueCorrelationP valueCorrelationP valueCorrelation

.0080.20a.76–0.02a.19–0.10a.120.12aGender

.34–0.07a.060.14a.010.18a.03–0.16aLoved ones with a mental health condition

Marital status

.20–0.10a.940.005a.96–0.003a.73–0.03aSingle, never married

.44–0.06a.10–0.12a.78–0.02a.25–0.09aAttached

.790.02a.35–0.07a.0490.15a.34–0.07aEngaged

.110.12a.260.08a.46–0.06a.080.13aMarried

.46–0.06a.120.12a.810.02a.740.03aSeparated

.370.07a.120.12a.170.10a.13–0.11aDivorced

Occupation

.73–0.03a.29–0.08a.90–0.009a.040.15aPsychiatrist

.310.08a<.001–0.30a.07–0.14a.650.03aResident

.040.15a.27–0.08a.570.04a.740.03aMedical officer

.82–0.02a<.0010.39a.510.05a.25–0.09aNurse

.620.04a.04–0.15a.26–0.09a.72–0.03aMedical social worker

.17–0.10a.080.13a.020.17a.49–0.05aCase manager

.40–0.06a.25–0.09a.91–0.01a.85–0.01aOccupational therapist

.35–0.07a.35–0.07a.25–0.09a.660.03aOthers

.490.05b.001–0.24b.72–0.03b.0070.20bHighest education level

.350.07b.020.18b.240.09b.040.16bLength of time working at the current hospital

.350.07b.050.15b.300.08b.040.16bOverall length of time working in the mental
health care sector

.530.05c.070.14c.570.04c.170.10cAge

aPoint biserial correlation.
bSpearman rank correlation coefficient.
cPearson correlation.

Social Distance

Main Findings
The main time effect on social distance was significant (F1.87,

332=4.32, P=.02; Table 2). Post hoc analysis with Bonferroni
adjustment found a significant difference in social distance
scores between baseline and follow-up (0.50, 95% CI 0.05 to
0.95; P=.02). The effects of (1) group and (2) the group × time
interaction on social distance scores were not significant.

Relationship Between Social Distance and Demographic
Variables
Participants without loved ones with a mental health condition
had higher social distance scores (rpb=0.18, P=.01). In addition,
higher social distance scores were associated with a job role as
a case manager (rpb=0.17, P=.02) and being engaged (marital
status; rpb=0.15, P=.049; Table 3).
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Stigma

Main Findings
The main time effect on stigma was significant (F2, 356=7.60,
P=.001; Table 2). Post hoc analysis with Bonferroni adjustment
found a significant difference in stigma scores between baseline
and follow-up (0.97, 95% CI 0.34 to 1.60; P<.001). The effects
of (1) group and (2) the group × time interaction on social
distance scores were not significant.

Relationship Between Stigma and Demographic
Variables
Lower stigma scores were associated with a higher education
level (ρ=–0.24, P=.001) and job roles as a psychiatry resident
(rpb=–0.30, P<.001) and medical social worker (rpb=–0.15,
P=.04), and higher stigma scores were associated with longer
work durations (ρ=0.18, P=.02) and a job role as a nurse
(rpb=0.39, P<.001; Table 3).

Empathy Level

Main Findings
The effects of time, group, and the group × time interaction on
empathy levels were not significant.

Relationship Between Empathy Level and Demographic
Variables
Greater empathy was associated with the female gender
(rpb=0.20, P=.008) and a job role as a medical officer (Table
3).

Experience With the VR Intervention (User
Satisfaction and Motion Sickness Score)
The VR intervention group scored significantly higher (mean
33.18, SD 5.82; n=90) on the user satisfaction scale than the
VR control group (mean 22.88, SD 9.35; n=90; t149=8.87,
P<.001; Table 4). The motion sickness score was not
significantly different between the 2 groups.

Table 4. Between-group comparisons of the outcome measures at the different time points.

Cohen dP valuet (df)Mean difference (95% CI)Control, mean (SD)Intervention, mean (SD)Outcome measure

Attitudes

–0.11.44–0.77 (178)–0.62 (–2.22 to 0.98)49.52 (5.12)48.90 (5.75)Pre-intervention

0.14.340.95 (178)0.83 (–0.89 to 2.56)49.97 (5.42)50.80 (6.28)Postintervention

0.03.870.17 (178)0.14 (– 1.58 to 1.86)49.59 (5.53)49.73 (6.14)Follow-up

Social distance

0.08.590.54 (178)0.29 (– 0.76 to 1.34)7.98 (3.26)8.27 (3.85)Pre-intervention

0.06.690.40 (178)0.23 (– 0.92 to 1.39)7.64 (3.70)7.88 (4.13)Postintervention

0.03.850.19 (178)0.11 (– 1.04 to 1.26)7.57 (3.93)7.68 (3.87)Follow-up

Personal stigma

–0.008.96–0.05 (178)–0.03 (– 1.30 to 1.23)11.37 (4.23)11.33 (4.37)Pre-intervention

–0.02.90–0.12 (178)–0.08 (– 1.32 to 1.17)10.87 (4.60)10.79 (3.82)Postintervention

–0.08.60–0.53 (178)–0.34 (– 1.63 to 0.94)10.56 (4.64)10.21 (4.09)Follow-up

Empathy

0.04.780.28 (178)0.18 (– 1.08 to 1.44)20.07 (3.97)20.24 (4.57)Pre-intervention

–0.08.61–0.51 (178)–0.34 (– 1.67 to 0.98)20.77 (4.39)20.42 (4.63)Postintervention

–0.10.52–0.65 (178)–0.48 (– 1.94 to 0.98)20.54 (4.76)20.07 (5.16)Follow-up

1.32<.0018.87 (178)10.30 (8.01 to 12.59)22.88 (9.35)33.18 (5.82)User satisfaction postintervention

0.02.880.15 (178)0.09 (– 1.05 to 1.23)3.56 (3.73)3.64 (4.02)Motion sicknessa postintervention

aVisually induced motion sickness susceptibility.

Qualitative Findings
Thematic analysis of the data from the VR intervention group
revealed 3 main themes: entering the patient’s world, benefits
of VR learning, and boosting the VR intervention.

Theme 1: Entering the Patient’s World
Participants appreciated the experience of psychotic symptoms
provided by the VR intervention, an experience that was novel,
enlightening, and continuously described as “immersive” and

“realistic.” Participants shared that “(It) gave me a perspective
I would not have otherwise experienced” (male allied health
professional, 1-3 years of work experience) and “It felt real,
with voices talking to me constantly” (female nurse, 1-3 years
of work experience).

The VR intervention allowed the participants to understand how
hallucinations could affect the patient’s feelings and behaviors.
One participant shared the following:
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VR provided me with a chance to experience what
auditory hallucinations can be like and also how it
can impact our mood/actions even though it was just
something as simple as walking through your house.
[female allied health professional, 1-3 years of work
experience]

The effect of the intervention on evoking certain negative
feelings was also apparent from participants’ feedback:
“experience the agony that someone with continuous voices (is)
going through” (female nurse, 10-15 years of work experience),
“it triggered my emotions and made me feel annoyed at the
voices” (male physician, 4-6 years of work experience), and “it
was very real and very disturbingly hurtful” (female physician,
1-3 years of work experience). Hence, the VR intervention
allowed the participants to better understand the nature of
hallucinations as experienced by the patients, as well as the
emotional and psychological distress accompanying them.

The experience allowed participants to experience not only the
psychotic features and negative emotions but also their
debilitating effects on orientation, state of mind, and overall
functioning of the individual undergoing such experiences, as
one participant illuminated:

Depiction of different forms of auditory
hallucinations...visual hallucinations...unkempt state
of the house...Overall, the hallucinations were
appropriately frightening/disorienting. [male
physician, 4-6 years of work experience]

Theme 2: Benefits of VR
Participants described the use of VR as “new,” “refreshing,”
“interesting,” “engaging,” “multisensory,” and “insightful,”
which allowed them to better appreciate the subjective encounter
of a psychotic disorder. Of note, participants stated that the
intervention was an “innovative and immersive way to allow
people to understand the experiences of patients with psychosis”
(female physician, <1 year of work experience) and “very cool!”
(female physician, <1 year of work experience).

Participants also commented on the duration, sound effects, and
visuals effects of the VR intervention, for example, “The VR
is professionally done” (male physician, 1-3 years of work
experience). Other participants also appreciated the cost
effectiveness, utility, ease of accessibility, and dissemination
of the VR intervention. For example, one participant highlighted
that “VR is so easily accessible with a pair of goggles and phone
screen so it can be easily provided in the community setting”
(female physician, 1-3 years of work experience).

Theme 3: Boosting the VR Intervention
Participants provided useful suggestions to enhance the VR
intervention. First, participants suggested ways to make the
intervention even more realistic, such as using locally accented
voices, rather than the AI voices that came across as artificial,
monotonous, and emotionless. They also recommended that the
setting of the VR should be more reflective of the local context.
Second, participants suggested ways to improve the comfort
level when donning the gadgets. For example, participants
commented that the headsets were slightly heavy or
inappropriately sized. Third, a few participants requested

narration to provide clarity on “some context of the
person/environment” that they were about to experience (female
allied health professional, 1-3 years of work experience). A
number of participants requested that the VR intervention be
more interactive, while other participants suggested highlighting
the impact of these psychotic features, as one participant
advised:

It would be interesting to see how the auditory
hallucinations may have an impact on someone doing
their daily tasks such as travelling, in work, or (in)
social settings with friends. [female allied health
professional, 1-3 years of work experience]

Discussion

Principal Findings
There were several findings in this study. First, both groups
showed improvements in attitudes, social distance, and stigma
scores but not empathy following the VR intervention. Second,
the VR intervention group had better user satisfaction than the
VR control group. Third, the improvements in outcome
measures were associated with specific factors including gender,
education level, job role, years of work, and presence of loved
ones with a mental disorder.

Both the VR intervention and VR control groups showed
improvements in outcomes related to attitude, social distance,
and stigma levels. These findings were congruent with those of
earlier studies that found improved positive attitudes and
reduced stigma toward people with mental disorders following
evaluated interventions including immersive VR conditions
related to schizophrenia [22,23,25,48,49], and dementia
[21,50-52]. The specific element that rendered the VR
intervention effective was its ability to allow participants to
experience distressing psychopathology such as psychotic
symptoms; this could lead to greater concern for the patients,
which translates into better attitudes toward them [53]. Among
the 5 earlier studies that evaluated a VR intervention for
schizophrenia, only 2 had control groups [23,48]. Although the
study by Marques et al [48] in Portugal evaluated outcomes of
2 arms (VR versus 2D video), the study by Kalyanaraman et al
[23] in the United States evaluated the outcomes of 3 arms,
namely, journaling of psychotic experiences, VR intervention
alone, and VR intervention with journaling. For the latter study
[23], the arm with journaling and VR intervention achieved the
best outcomes in terms of better empathy, better attitudes, and
reduced social distance, whereas the VR only intervention did
not significantly perform better than the other arms. The VR
only intervention performed the worst among all groups in terms
of social distance. Another study also found that an intervention
involving a simulation increased social distance [54]; this could
be due to the fact that the experience during the VR intervention
provoked negative emotional responses.

An earlier review of the use of simulated hallucinations to
reduce stigma reported possible outcomes of negative affect
and contradictory effect on stigma and cautioned about its use
[24]. However subsequent VR studies reported improvement
in stigma in several contexts, namely (1) a schizophrenia VR
context whereby participants experienced schizophrenia
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symptoms while playing a character [55]; (2) the Inclúyete-VR
platform, which includes components of role play in which the
involved character participates in 6 interactive levels within a
crisis center with exposure to psychosocial interventions aimed
at recovery [56]; and (3) the Stigma-Stop platform, which
presents characters with psychotic disorders [33] as well as
other mental disorders such as dementia [57] and mixed
anxiety-depression [35]. Among the earlier studies that evaluated
VR interventions in schizophrenia, 2 had control group [55,56].
In both studies, the VR intervention performed better than
patient review [55] and a neutral VR program [56] in terms of
stigma outcomes. There were several reasons why both the VR
intervention and VR control groups showed improvements in
attitudes, social distance, and stigma. First, the participants in
this study were mental health care professionals, who had direct,
regular contact with individuals with psychotic disorders in
their daily work, which facilitated improvements in attitudes
and stigma toward people with psychotic disorders [13,58].
Second, the control VR intervention in this study, even without
the added simulations of psychotic experiences, could be
effectively immersive and realistic. Third, social desirability
bias in both groups and positive expectation bias among the
control VR participants could also have contributed to the
positive outcomes observed within the groups [59]. Fourth,
improvements in outcomes such as stigma could be influenced
by concurrent educational or awareness events related to mental
health and psychotic conditions that occurred within or outside
the health care setting.

In this study, both groups did not show significant improvements
in empathy scores postintervention or at the follow-up. This
may be explained by the ceiling effect for empathy levels within
mental health care staff [60,61] and the fact that empathy levels
take time to improve [62]. Our findings differed from previous
studies that found enhanced empathy levels after participation
in interventions such as (1) a VR scenario in which the
participants experienced schizophrenia symptoms [22,23,25,55];
(2) immersive VR interventions in dementia [51,57]; and (3)
VR interventions surrounding psychosis, mood, and anxiety
disorders [49]. Of note, none of these studies examined empathy
scores longitudinally [22,25,49,51,57]. However, Slater et al
[63], in their quasiexperimental study that evaluated a simulated
dementia intervention (involving sensory and cognitive
distortions while completing simple tasks such as folding
apparel), found improvements at postintervention and the
3-month follow-up.

We found that the VR intervention group had significantly better
user satisfaction than the VR control group, suggesting that the
participants in the VR intervention group readily adapted to the
VR scenario. This was supported by the qualitative feedback
from the participants, who found the VR intervention realistic,
engaging, and immersive by allowing them to experience
psychotic symptoms. They also found that it evoked personal
responses such as feeling the agony experienced by someone
undergoing psychotic experiences. This was congruent with
earlier studies in which participants of VR interventions for
mental disorder [49] and dementia [51,52] gave positive
feedback such as “interactive” and “interesting” and expressed

appreciation for the opportunity to “experience the patient’s
situation, thoughts, and feelings.”

There were several associations between the outcome measures
and specific demographic and personal characteristics including
female gender, higher education level, certain job roles, years
of work, and presence of loved ones with mental disorder. We
found that women had higher empathy scores, which was
consistent with earlier studies [64]. One study specifically found
that women had greater cognitive and emotional empathy than
men [65], and biological and social factors may contribute to
this association [66-69]. Congruent with extant literature
[41,70,71], we found that a higher education level was
associated with better attitudes and lower stigma regarding
mental disorders, which may be related to better access to
literature about mental disorders and the ability to understand
the descriptions of mental disorders [72]. Longer durations of
work experience were associated with better attitudes but higher
stigma regarding mental disorders. We also found that, although
certain occupational groups had more positive attitudes and
better empathy scores (eg. psychiatrists) and lower levels of
stigma (eg, residents and medical social workers), case managers
and nurses had greater social distance and levels of stigma,
respectively. This could be related to the higher workload amid
demanding schedules for case managers and nurses within their
work units, which can render them vulnerable to compassion
fatigue and burnout [73]. In addition, we found that participants
with loved ones with mental disorders had better attitudes and
lower social distance levels, findings that agreed with the
existing literature [73,74], highlighting the value of personal
knowledge and care for someone with lived experience to lower
stigma for mental disorders.

Limitations and Future Directions
There were several limitations. First, the use of self-report
measurements predisposed the study to social desirability bias
among the participants. Second, researchers were not blinded
due to the nature of the VR intervention, but data collection was
conducted mainly online to reduce direct involvement of the
researchers. Although participants were blinded, it was possible
for participants to guess their eventual grouping. Third, the
follow-up was only conducted for 1 month after the VR
intervention. Fourth, the study did not include another
comparison arm without VR. The effects of a non-VR control
group on the outcome measures would allow us to better
understand whether the positive changes were purely related to
the use of VR or other underlying confounding variables related
to the individual or context. Hence, future studies should include
an additional arm without a VR intervention to observe for
similar improvements or otherwise. The study can also be
extended to other relevant groups such as families and caregivers
of affected persons with psychotic disorders and the public to
evaluate the impact on the various outcome measures. Further
studies can examine the effects of the VR intervention on
various types of stigma, such as patient self-stigma, professional
stigma within mental health professionals, and social stigma
among the public [75]. Longitudinal studies will be useful to
examine the effectiveness and sustainability of VR interventions
over a longer time period.
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Conclusion
In conclusion, both groups of mental health care workers
participated in VR interventions and showed improvements in
the outcomes related to attitudes, social distance, and level of

stigma toward people with psychotic disorders. Future
longitudinal studies may want to evaluate the impact of VR on
these same and other outcome measures for caregivers and the
public to reduce stigma and improve empathy toward individuals
with psychotic disorders.
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