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Introduction
Individuals diagnosed with 
schizophrenia-spectrum disorders often 
require a broad range of interventions to 
alleviate them from the most debilitating 
symptoms. Antipsychotic medication 
remains the first line of treatment, 
although cognitive behavioral therapy 
has also proven efficacy in recent 
times.[1-4] The optimal approach to reduce 
symptoms and distress is believed to 
involve a combination of pharmacological 
and psychosocial interventions, 
such as psychotherapy, family-based 
interventions, and psychoeducation, 
for example, as employed in early 
intervention services.[5]
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Abstract
Background: Auditory verbal hallucinations are a prevalent symptom in schizophrenia and other 
psychotic disorders, affecting around 70% of patients. A sizable proportion does not achieve 
adequate treatment response with current interventions, including antipsychotic medication. Virtual 
reality-based therapy (VRT) shows promise as a new intervention. Methods: The Challenge Trial 
is a randomized controlled study examining the efficacy of VRT compared to standard treatment for 
auditory hallucinations in patients with psychotic disorders. In the intervention arm, virtual reality 
software and voice modulation are used to design a visual representation of the patient’s voice (an 
avatar) and to transform the therapist’s voice to sound like the voice the patient hears. The aim is 
to foster a dialogue for the patient to strengthen their power, practice self-efficacy, and alter their 
relation to the voice. During therapy, the avatar becomes more compassionate and/or less powerful. 
Results: Quantitative data are currently unavailable as recruitment is ongoing. Instead, the design 
and intervention are presented along with recruitment data, retention rates, and case vignettes. Early 
clinical experiences are promising, with high acceptability and tolerance among patients. The trial 
has successfully enrolled a diverse patient population, including those with long-standing histories 
of hospitalization, medication use, and chronic hallucinations. The effectiveness of VRT varies, for 
example, some patients have reported significant reductions in the frequency of voices and associated 
distress, whereas others have primarily noted improvements in emotional responses to the voices. 
Conclusions: Based on the first 2 years of the Challenge Trial, VRT shows considerable promise as 
a potential treatment for auditory verbal hallucinations.

Keywords: Hallucinations, schizophrenia spectrum and other psychotic disorders, virtual reality 
exposure therapy
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Auditory verbal hallucinations (“voices”) 
are among the most common symptoms of 
schizophrenia, affecting approximately 75% 
of patients.[6] Hearing voices is not necessarily 
indicative of mental disorders; in the general 
population about one in ten report such 
experiences at some point in their lives.[7,8] 
However, in patients with psychosis, hearing 
voices are associated with distress and may 
lead to isolation, decreased self-confidence 
and self-worth, impaired social functioning, 
and exhaustion. Despite our interventions, 
approximately 20%–30% continue to 
experience auditory verbal hallucinations 
even after many years,[9-11] highlighting the 
need for new strategies. Virtual reality-based 
therapy (VRT) may offer a promising 
approach for some of these patients.[12]

Research in the use of virtual reality (VR) 
for mental disorders is blooming: A search 

This is an open access journal, and articles are 
distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows 
others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are 
licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

Submission: 07-03-23
Acceptance: 07-03-23 

Web Publication: 26-04-23

D
ow

nloaded from
 http://journals.lw

w
.com

/w
psy by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 12/05/2023



Vernal, et al.: The Challenge trial – Virtual reality‑based therapy

72 World Social Psychiatry | Volume 5 | Issue 1 | January-April 2023

in PubMed using the keywords “mental disorders” and 
“virtual reality” conducted on February 25, 2023, yielded 
1933 articles, with the earliest dating back to 1991. Half of 
these articles were published in the last 5 years, indicating 
a rapidly growing field.

VR has been investigated as a tool for both assessment and 
treatment interventions in mental disorders,[13] for example, 
such as assessing psychopathology[14,15] or treatment 
compliance,[16] psychosocial vocational rehabilitation,[17] 
cognitive remediation,[18] social cognition training,[19,20] 
psychotherapy,[21,22] and even as an automated VR therapy 
to be used in the patients’ homes without the assistance of a 
therapist.[23,24] VRT exists for various mental disorders, with 
most studies focusing on anxiety disorders,[25-27] addiction 
disorders,[28,29] posttraumatic stress disorder (PTSD),[26,30-32] 
or psychotic disorders.[12,33] The highest level of evidence 
for VRT is found for anxiety disorders and PTSD.[22]

Within the field of psychosis, VR seems to be a safe 
and well-tolerated tool for various purposes, including 
assessment of and interventions targeting, neurocognitive 
deficits, functional capacity, social cognition, 
social competence, paranoid ideation, and auditory 
hallucinations.[14] Especially, VR has been investigated 
in research on paranoia.[34-36] Presenting neutral social 
situations in a safe environment, VR enables the detection 
of unfounded paranoid ideation, and thus, therapeutic 
targets.[37] Conducting exposure-based exercises in VR has 
several advantages, for example, the social environment can 
be controlled and tailor-made, exercises can be conducted 
directly in sessions, and it might accommodate reluctance 
to undergo exposure due to paranoid fears or negative 
symptoms.[38] Usually, VR environments are inhabited 
by avatars that, according to the given purpose, can be 
manipulated into being hostile, neutral, or friendly.[14] 
Roleplays mimicking everyday experiences or worst-case 
scenarios with avatars can be integrated into the therapeutic 
process of facing one’s fears.[39]

Julian Leff was the first to propose using avatars and voice 
modulation of the therapist’s voice to make it correspond to 
the patient’s auditory hallucinations as a means of fostering 
dialogue. This proof-of-concept pilot was published in 
2013.[40] Subsequently, the UK-Avatar Trial by Craig 
et al., which tested this approach on a larger scale, was 
published in Lancet in 2017[41] and was widely regarded 
as a potential paradigm shift in the field of hallucinations, 
inspiring researchers worldwide to explore technological 
interventions.[42] In Denmark, this publication prompted 
the idea of conducting a replication study. We decided to 
employ VR technology to avoid the logistical challenge of 
having the computer set up in one room and the therapist 
in another and to enable easier implementation of the 
intervention in the future, as space can be a concern in 
Danish psychiatry. Moreover, we hypothesized that the 
utilization of VR could potentially augment treatment 

efficacy by facilitating a heightened level of exposure 
within a more immersive environment. The phase of 
fundraising for the study was initiated in 2018.

The Challenge trial enrolled the first patient in November 
2020, and the design is described in detail in Smith et al.[43] 
Quantitative data is not yet available. The purpose of the 
present article is to share experiences from the trial after 
the first 2 years, including some case vignettes and clinical 
experiences from the first 233 participants.

Methods
The ongoing Challenge trial is a randomized, 
controlled, single-blind multicenter study comparing 
VRT with supportive counseling in patients with 
schizophrenia-spectrum disorders who hears voices. The 
trial has been approved by the Danish Ethical Committee 
on March 10, 2020 (journal number H-19086621) and is 
registered on clinicaltrials.org, identifier: NCT04661163.

Inclusion criteria

Adults (+18 years of age), schizophrenia-spectrum 
disorder (ICD-10 F20.x–F29.x) having experienced verbal 
hallucinations for at least 3 months and either currently on 
antipsychotic medication or having previously tried at least 
two compounds without sufficient effect on hallucinations.

Exclusion criteria

Brain-organic disorder, substance use disorder that hinders 
participation in therapy, hallucinations in a language not 
spoken by the therapist, or if the patient does not speak and 
understand Danish or English.

Three Danish regions participate in the trial; the Capital 
Region, North Denmark Region and the Southern Region, 
and patients in treatment in these regions are eligible for 
participation. Referrals are mostly received from case 
managers or doctors in the outpatient clinic, a few were 
self-referrals, in which case their treating psychiatrist was 
also contacted. Initially, patients are screened in a brief 
phone interview, afterwards written information is sent 
to the patient and a face-to-face meeting is scheduled in 
which informed consent is obtained and the baseline 
assessment is conducted. Randomization is done utilizing 
the program REDCap and stratified by site; each patient is 
either randomized to VRT (experimental group) consisting 
of seven sessions in the first 12 weeks, followed by two 
booster sessions in the next 12 weeks, or supportive 
counseling (control group) which is equivalent to a 
treatment as usual in most Danish outpatient clinics for 
psychotic disorders. The trial specifies that patients in 
the control group must receive at least seven contacts in 
the first 12 weeks and two contacts in the 12 weeks to 
follow. Follow-up assessment is conducted at 12 weeks and 
24 weeks. The assessment battery contains semi-structured 
interviews focusing on the severity and presence of 
psychotic symptoms (The Psychotic Symptom Rating 
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Scales and Scale for the Assessment of Positive Symptoms), 
negative symptoms (Brief Negative Symptom Scale), level 
of functioning (the Personal and Social Performance) scale 
as well as questionaries exploring relation to the voices, 
self-efficacy, trauma history, etc. For further details, readers 
may consult the design article.[43]

The experimental group: Virtual reality-based therapy

The software employed in the Challenge trial was 
custom-built by Khora, a Danish VR company. To ensure a 
robust design, Khora collaborated with the researchers and 
individuals with lived experience of hearing voices. While 
the software is currently not CE-marked, the certification 
process is anticipated to be completed soon.

Fundamental in our VRT is the initial session, where the 
avatar is created collaboratively between the therapist and 
the patient. The session involves gathering comprehensive 
knowledge about the voice, including its content, onset, 
associated life events, and the patient’s previous attempts to 
manage the voice. During this session, the patient expresses 
their goals for the treatment and what changes they expect 
in their daily living if these goals are met. The visual 
representation of the voice is developed using computer 
technology, which can be customized by the patient to 
resemble their perceptions of the voice based on factors 
such as age, gender, color of skin and facial hair, bone 
structure, and facial features. Voice modulation software is 
then utilized to modify the therapist’s voice, including tone, 
age, masculinity/femininity, presence, and trembling.

During sessions two to seven, the therapist uses voice 
modulation software to switch between their own voice 
and the avatar’s voice to facilitate a dialogue between the 
patient and their voice. The second and third sessions focus 
on empowering the patient to resist the voice’s negative 
influence and assert themselves. In sessions four and five, 
the therapist works on improving the patient’s self-efficacy 
and self-esteem by encouraging them to identify their 
personal strengths and receive positive feedback from 
significant others. The final two sessions concentrate on 
the patient’s future and personal recovery, emphasizing the 
consolidation of therapeutic gains and the development of 
strategies to cope with future voice experiences. In addition, 
the therapist and the patient review the initial therapy goals, 
evaluate achievements, and identify areas for further work.

Results
The study’s inclusion period was projected to last for 
2 years, ending in November 2022. There has been a 
minor delay, probably due to a combination of factors, 
including COVID-related delays, clinician reluctance to 
refer patients to a trial with a new technology where they 
may be uncertain if it would destabilize their patients, and 
patients’ fear of how their voice may react. As of now, 
233 patients (equivalent to 88% of the total sample) have 
been enrolled, and enrollment is set to end in May 2023.

At present, we can say that the retention rate is acceptable 
and relatively high for trials focusing on psychotic disorder 
with drop-out rates below 20% at 12-week follow-up. In 
the intervention group, approximately 80% engaged in 
the full therapy course with seven sessions. The sample is 
heterogeneous on many accounts: Duration of psychotic 
disorder (from months to several decades), ages (from 18 
to 65 years of age), family status (married, partnered, or 
single), vocational status (studying, working, early-retired 
or other types of public benefits), living situation (alone, 
institutionalized, with partners, friends, or parents) and 
comorbidities (e.g. substance use disorders, intellectual 
disabilities, autism spectrum disorders, depression, and 
anxiety), and medication history, with some patients being 
on clozapine or treated with several antipsychotics. Most 
patients have been enrolled from outpatient clinics, but 
patients are also referred and included from long-term 
intensive inpatient units.

Adverse events occurred during the trial. Particularly, some 
patients experience symptom exacerbation initially and 
there have been some instances of inpatient admissions due 
to this. Due to the blinding of allocation to the treatment 
group, it is yet unknown if adverse events are evenly 
distributed in the treatment arms.

In the following paragraph, three different cases are 
presented to illustrate possible outcomes and the 
heterogeneity of the sample.

Case vignettes

Dennis, a man in his fifties, had heard voices since he was 
6 years old and had a diagnosis of schizoaffective disorder. 
Dennis was on antipsychotic medication and mood 
stabilizer, having previously tried several medications, 
received electroconvulsive therapy, and been admitted 
several times. He heard three voices non-stop and decided 
to work on the worst one of them, “Brian.” The first five 
sessions of the VRT were hard, and Dennis often thought 
of backing out. In the sixth session, “Brian” started to 
listen and respond differently, and Dennis began to have 
15 min of quiet time each day. Looking at the data, Dennis’ 
symptoms at the end of treatment were only slightly 
reduced – he still heard voices almost constantly. However, 
from his point of view, the difference was massive and led 
to big changes in life. He started advocating for our trial 
when talking to other patients, often expressing his hopes 
for this intervention to become a standard option, and he 
joined the researchers at public talks where he would share 
his experiences. In Dennis’ words, “Avatar Therapy saved 
my life. And had you told me two years ago that I would 
stand here, in front of people and talk, I would have called 
you nuts!”

Cille is a young woman suffering from schizophrenia. 
She joined the Challenge project in the pilot phase and 
allowed a Danish TV team to make a short documentary 
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of her experiences in therapy (titled “My New Life – How 
I conquered the voices,”[44] available in Danish at 
TV 2 Play). She quickly felt a change in the presence and 
content of the voices, and early in the course explained to 
the TV crew how it was strange that “it’s like my head is 
completely silent and I have no idea what’s going on (…) 
I enjoy this, kind of calm, it’s absolutely fantastic. But 
it’s also weird.” As part of the therapy, participants are 
encouraged to share a recording of the VR dialogue as well 
as a picture of the avatar with their close relations. This 
was a moving experience, to be able to share something 
that had previously been very private. Cille’s self-esteem 
grew during therapy, and she would not believe the voice 
anymore. In the last session, the avatar apologized to her. 
Now, more than 2 years after her participation, she has 
continued to experience progress from her hallucinations, 
and the previous derogatory voice she worked with in 
therapy, is now her most friendly voice and a positive 
influence in her life.

Julia is a young woman suffering from schizophrenia. She 
was enrolled in Challenge after having been admitted for 
more than a year in a locked, long-term inpatient unit. She 
had heard voices for many years and believed she had little 
agency and the voices were in total control. The voices did 
not want her to take her medication which often led to her 
being restrained and medicated against her will. Initially, 
she was not able to stand up against the voices; she 
listened to the therapist and the voices but did not engage. 
Slowly, she gained more power and self-efficacy, became 
more involved, and even stood up to the voices on some 
accounts. She became more compliant with treatment, as 
indicated by a reduction in the need for physical restraints, 
and her acceptance of a switch to clozapine. At the end 
of the VRT, she was discharged to a less restrictive, open 
institution in the community where she still lives.

Discussion
The present article is written 2 years and 3 months into 
the Challenge trial. As the trial is ongoing, quantitative 
data are not available at present. We aimed at inclusion 
and exclusion criteria that would allow the inclusion of the 
patients that most clinicians see and treat on an everyday 
basis. Therefore, deliberately, the trial was not designed 
with elaborate and restrictive criteria that only the least 
complex and most high-functioning patients are able to 
meet. As described in the results, these endeavors have 
proven possible. Retention also seems promising.

The follow-up data in challenge at 12 and 24 weeks will 
show if the intervention is superior to treatment as usual 
and if the benefits seem sustainable after the end of 
treatment. It is possible that certain patient subgroups and/or 
symptom profiles may exhibit different treatment outcomes, 
providing valuable insight into the targeted application of 
the intervention. Finally, if the VRT is implemented in 
standard clinical practice, time will show if seven sessions 

plus two booster sessions are the optimal number or if 
some patients might need a more individualized approach 
to time, length, or possibly resumption of therapy after a 
break.

Conclusion 
In general, our clinical experiences and the feedback 
we have received from patients indicate that VRT is a 
beneficial intervention. Therapists, colleagues, and patients 
have expressed hopes that the outcomes will demonstrate 
sufficient efficacy to establish our VRT as a potential 
treatment option for individuals with psychotic disorders. 
Concurrently, new trials investigating VRT continue to 
emerge, which is contributing to a generally positive 
outlook on the use of VR technology.
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