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Abstract

E-health is opening new prospects in the management of mental disorders. Virtual reality (VR)-based inter-
ventions, which provide a safe nonjudging environment, may improve symptoms awareness in patients with
depressive disorders. This study aimed to explore the feasibility of a novel VR software, the VRight, in
depressive patients. Adult outpatients with depressive disorders presenting to our mental health clinic during
December 2018 were invited to participate in the study. Participants completed a satisfaction survey at the end
of the session, including questions about user-friendliness and about usefulness of the software. The Patient
Health Questionnaire-9 (PHQ-9) was administered to participants before and after the VR-based intervention to
assess depressive symptoms severity. We explored the correlation between the score difference and the vari-
ables: age, gender, and initial score. Twenty-eight patients (71.4 percent women, mean age: 51.18 + 16.13 years)
were recruited. Thirteen subjects had major depressive disorder (46.4 percent). Most of the patients (n=26)
were satisfied with the VR experience, which they found to be helpful. PHQ-9 score difference and the initial
score correlated positively at a significant level. There was no significant correlation between score difference
and age or gender. VRight was well accepted among depressive patients, showing high levels of satisfaction.
The VRight could contribute to increase depressive symptoms awareness, which is of clinical relevance given
the association of greater insight with positive outcomes in depression. Further studies are needed to confirm the
effectiveness of VRight as a psychoeducational tool in clinical practice.
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Introduction

DEPRESSION IS A major cause of disability worldwide and
a well-recognized risk factor for suicide.'* According to
the World Health Organization, >300 million peogle are
currently estimated to be suffering from depression.” How-
ever, data from the World Mental Health surveys from 23
countries showed that only 16.5 percent of })atients with
major depression received adequate treatment.

One of the main barriers to access to treatment among
depressed patients is self-stigma—the internalization of so-
cial prejudices by the affected person. Self-stigma can make
patients unaware of their own symptoms and unwilling to
seek help.5 False beliefs, such as the notion that recovery
from depression will occur with no treatment, can also result
in poorer insight and lower rates of help-seeking.®’

To address the gap in depression treatment, new ap-
proaches to mental disorders are emerging, including the
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application of new technologies in health care settings.®
Although this technology cannot replace human interaction,
it may have some advantages compared with the traditional
treatment. For instance, patients may feel more comfortable
when discussing their symptoms through interactive soft-
ware than when doing so on a face-to-face basis.” This
technology could be, therefore, used as a psychoeducational
tool, which may improve patient’s symptoms awareness and
patient involvement in his/her own care. In keeping with this,
virtual reality (VR) has already been demonstrated to be
useful in some mental disorders.'*"!

VR consists of a 3D virtual environment in which users
navigate and interact with objects and characters.'’ The first
clinical trial exploring the use of VR in mental health focused
on phobias in 1995. Since then, VR-based interventions have
been proven effective as a coadjuvant treatment in some mental
disorders, such as post-traumatic stress disorder (PTSD), pho-
bias, and depression.u’14 The effectiveness of a VR-Based
Stress Management Program in patients with mood disorders,
which resulted in decreased anxiety and depression levels, was
also reported.'® Furthermore, a 2018 meta-analysis of VR in-
terventions for anxiety and depression found moderate to large
effect sizes of VR on several outcome measures compared with
controls.'® In addition, VR may improve symptoms awareness
since it creates an immersive experience in a nonjudgmental
environment.

In this study, we explore the feasibility of VRight, a VR
psychoeducational tool designed to increase symptom
awareness in depressive patients. We hypothesize that
VRight will be easily applicable to participants, and will
result in high levels of satisfaction.

Methods

This study was performed in agreement with the 1964
Declaration of Helsinki and further amendments.'” Ethical
approval was obtained from the Local Research Ethics
Committee of University Hospital Jimenez Diaz Foundation
(Madrid, Spain). Participants gave written informed consent.

Sample

Adult patients (aged 18-65 years) receiving care at the
outpatient Mental Health Clinic of University Hospital Ji-
menez Diaz Foundation (Madrid, Spain) were invited to
participate in the study. Having a depressive spectrum dis-
order based on ICD-10 criteria'® was the only inclusion
criterion. Patients were excluded if they suffered from cog-
nitive impairment that precluded understanding and signing
the informed consent. Diagnosis was established clinically
and collected from the patient’s clinical records.

Measures

Depressive symptoms were measured using the Patient
Health Questionnaire-9 (PHQ-9) scale.'” The PHQ-9 is an
assessment tool based on DSM-IV criteria,? which has been
validated in different populations, including high interrater
reliability.?' This questionnaire has been used by previous
studies exploring e-health interventions.’

Participants’ satisfaction with the VRight was surveyed
based on a previously used questionnaire.”**> Elements ex-
plored in the survey included usefulness of the software,

user-friendliness, and overall satisfaction with the VRight
experience. The survey included four yes/no questions, four
Likert-scale questions, and six open questions, which al-
lowed participants to comment on relevant aspects of the
software. The satisfaction survey is shown in Supplementary
Table S1.

In addition, age and gender were considered for the analyses.

VR software: VRight

A novel VR software, which is known as VRight, was
designed by a multidisciplinary team of computing engineers
and senior consultant psychiatrists and psychologists.
VRiéht runs on the head-mounted-device (HMD) Oculus’
Rift™ Reality Smartglasses, which is a portable and user-
friendly VR device.’

The VRight simulates a peer-to-peer interaction, which
consists of a conversation that the participant must hold with a
digital character. The conversation, which takes place in a bar
(Fig. 2), is about symptoms of depression. Participants find
themselves seated in front of the character, which asks them
yes/no questions. The VRight has a voice recognition system
capable of interpreting the yes/no answers of the participants.
A therapist supervised the intervention in case any computer
error occurred. Characters were matched with gender and they
were created with unspecific physical features to avoid cul-
tural biases.”” Figure 1 shows snapshots of the VRight soft-
ware. The conversation script is shown in Figure 2.

FIG. 1. Female and male VRight avatars.
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AVATAR:
Hey. How are you? Hope you are doing well...] haven’t been feeling like myself lately. | wanna talk to you about it.
Is that ok?

PARTICIPANT: YES / NO )

AVATAR:
It’s just that | have no interest in the things around me. | don’t like doing the things I used to. I'm always bored.
Everything bores me so much! | can’t even focus on the TV, I just can’t. Do you know what | mean?

PARTICIPANT: YES / NO ]
I

AVATAR:

/ 1 just feel like there’s nowhere to go. Like every day of my life is just the same and nothing is gonna
change. Do you know how [ feel? (Participant answers yes or no) *sigh* I'm just tired and | don’t have
the strength to do even basic things. Like...l don’t know...taking a shower... or cleaning up...l feel so
lazy! Why make the effort, you know, if I’'m not even getting out of bed...

- I can’t sleep either. I'm always awake at night. When | try to sleep, | keep waking up. Sometimes | play
games for hours trying to fall sleep.... nothing works!

- I’'m not interest in eating anymore since nothing even tastes good. You know? (Participant says yes, |
understand, or no). Sometimes | feel so on edge that | just start eating, | can’t stop, whatever [ find in
the fridge, or wherever.

- And...my mother, my siblings...they just stopped bothering me about it...or asking me for
anything...they just think I’m lost, you know...and | guess they're right... because | don’t do really do
anything useful.

- I don’t know, | just feel lonely. | don’t want to hang out with my friends though. | don’t think they
wanna hang out with me. They don’t really care about my problems. | don’t know why | feel like this.

\ Do you think it's normal?

|

PARTICIPANT: YES / NO
[ J

|
/ AVATAR:

- Sometimes | just want to get drunk. Or high. Just to forget. And feel better for a while... Sometimes | take
sleeping pills. Though sometimes that just makes me feel worse. | don’t know if that’s ever happened to
you...

- Some people tell me to ask for help. | don’t think some doctor can help. How'’s a doctor gonna
understand? (sigh, small laugh) Well...| don’t know really...] don’t know who to get to listen to me...
- It’s also hard to talk about these things, you know? People think you‘re crazy, or a pain. It’s hard to

explain.
\\- Do you think | should ask someone for help? /
[ PARTICIPANT: YES ] [ PARTICIPANT: NO ]
AVATAR: AVATAR: )
Yeah, | guess | should. | should try it. Thanks for Do you think I'll always feel like this? Do you think
telling me. Thanks, really, for listening to me and these feelings will go away over time? )
what I’'m going through. | appreciate that you took [
the time to listen. [ PARTICIPANT: YES / NO ]
AVATAR: B
Ok, Sometimes [ just want to feel better. Not think
about this stuff. Thanks, really, for listening to me
and what I’'m going through. | appreciate that you
took the time to listen J

FIG. 2. VRight’s avatar screenplay.
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Procedure

At the beginning of the interview the PHQ-9 was admin-
istered to all participants by trained research staff. Shortly
after, the VRight intervention was delivered. As alluded to
earlier, each participant interacted with a gender-matched
avatar and all VR experiences were recorded. The VRight
intervention takes ~ 10 minutes, including about 5 minutes
of preparation and another 5 minutes of conversation with
the avatar. Five minutes after the VRight intervention the
PHQ-9 was administered again by a different researcher. At
the end of the intervention, participants were asked to
complete the satisfaction survey.

Statistical analysis

A descriptive statistical analysis of the satisfaction ques-
tionnaire was performed to evaluate the acceptability of the
developed VR software among the participants.

In addition, difference between the final and initial PHQ-9
scores was calculated and a Spearman‘s rho correlation was
performed to analyze the linear relationship between the
initial PHQ score and the score difference. Finally, a Wil-
coxon rank test was conducted to find out if the age or gender
of the participants influences the change of the PHQ-9
scores.

Results

Twenty-eight individuals took part in this study, including
n=20 women (71.4 percent). Mean age of the sample was
51.2%16.1 years. ICD-10 diagnoses of participants were as
follows: major depressive disorder (n=13, 46.4 percent),
adjustment disorder (n=8, 28.6 percent), and dysthymia
(n=4, 14.3 percent).

Most patients (n=26) were overall satisfied with the
VRight software, which they considered to be helpful.
Fourteen patients considered that the session was too short
(they wished it would have lasted for longer). In the open
questions, the most common positive comments were on
“enhancement of help-seeking” (n=06), “‘identification with
the character’” (n=6), and ‘‘self-awareness gain’’ (n=16).
The most common negative comments included ‘‘poor
quality of graphs’’ (n=3) and “‘excessive simplicity’’ (n=2).
See further details of the satisfaction survey in Tables 1
and 2.

The initial score and the score difference correlated sig-
nificantly (r=0.39, p=0.02), that is, those patients with
higher baseline scores showed a greater difference in PHQ-9

scores before and after the VRight intervention. There were
no significant associations between score difference and age
and gender (Fig. 3).

Discussion

The VRight intervention showed high levels of satisfac-
tion among users. Patients considered it useful and user-
friendly. The participants’ feedback suggests that the VRight
is a potentially useful tool to increase symptoms awareness,
which may lead to greater help-seeking levels among pa-
tients with depressive disorders.

Only a few previous studies investigated the possibilities
of VR-based interventions as psychoeducational tools. Fal-
coner et al. designed a VR software called avatar-MBT to
deliver conventional mentalization-based treatment (MBT)
for patients with borderline personality disorder, which was
found to enhanced treatment adherence.”® Previous studies
also explored the use of VR as part of depression treat-
ment.'®**” However, interventions focused on symptoms
awareness have been neglected in research.

In our study, we found that those participants with lower
baseline scores showed a decrease in PHQ-9 scores after the
VRight intervention. In contrast, those with a higher baseline
scores showed a greater increase in PHQ-9 scores after the
VRight intervention. This difference in the PHQ-9 score may
indicate an increase in symptoms awareness. More factors
may be involved in this finding. For instance, we cannot rule
out that the VRight environment works as negative induction
scenario. However, the participants’ answers to the satis-
faction survey indicate the VRight intervention is valued as a
positive experience.

By interacting with a digital avatar, patients may feel in a
safe nonjudging environment, while feeling that they are
empathizing with a peer. Several studies showed the benefits
of peer-to-peer interactions in mental health care.”®?° Ex-
pressing negative emotions and worries to someone who has
gone through the same experience may increase insight and
reduce stigma.**

Improvement in symptoms awareness, which can be
considered as an insight dimension, has important conse-
quences for clinical outcomes as a poor insight is linked with
decreased treatment adherence.’' Being aware of your own
symptoms is an important step toward adequate treatment
adherence and treatment response.’’ Better insight also
contributes to treatment-seeking and achieving recovery,*?
which is especially relevant in mental health given the low
adherence rates and frequent lack of patient cooperation.”*~*

TABLE 1. QUANTITATIVE RESULTS OF THE SATISFACTION SURVEY

Question Mean=*SD 95 percent CI
Was the software easy to use? (yes=1; no=0) 0.96+0.19 0.89-1.00
Was the software engaging/inviting/interesting? (yes=1; no=0) 0.89£0.31 0.77-1.00
Did the software do what you expected? (yes=1; no=0) 0.8410.37 0.68-0.99
Has VRight changed the way you perceive your symptoms? (yes=1; no=0) 0.78+0.41 0.62-0.9
Did you find it entertaining? (scale 1-5) 3.82t1.16 3.37-4.27
Please rate your overall satisfaction with the session (scale 1-5) 3.92+1.02 3.53-4.32
Please rate the usefulness of the VRight software (scale 1-5) 3.74+1.24 3.27-4.23
How much would you recommend this software to other patients? (scale 1-5) 4.18%+1.10 3.76-4.60

95 percent CI, 95 percent confidence interval; SD, standard deviation.
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TABLE 2. A SAMPLE OF THE ANSWERS TO THE OPEN
QUESTIONS OF THE SATISFACTION SURVEY

Were there any features that you specially liked? Which

ones?

She said a lot of things that felt familiar

1 liked that it was a casual conversation

The level of detail, the walls, the blackboard, the
furniture... It all looked the part

Closeness, although I prefer a real person

Novelty

The insulation of the environment and the intimacy with
the character

Were there any features you did not like or found useless?
Which ones?
It made me feel dizzy
It was too basic
It was too obvious, and very similar to the questionnaire
The main character didnt feel real
1 feel anguished after having identified myself with the
character
I couldn’t identify myself with the character

Have you learnt anything after using VRight? What have

you learnt?

To better understand myself

It is easier to identify symptoms in other people rather
than yourself

It is worthy asking for help instead of thinking about
death all the time. Life is worth living

Hiding my problems won’t help

That there are a lot of people in my situation

Sometimes you perceive things differently if you compare
yourself to others

Were there any features more useful than others? Which

ones?

To recognize your own symptoms and problems

The conversation

That there are other people getting through a hard time

The description of the symptoms of depression is very
complete

Realizing that even though I have everything (a home, a
family, a job) I do not feel happy

That describes well what depression is

Would you like to have more sessions with the VRight?

Why?

It was too short

It’s something original and there’s an interchange of
roles. The patient is now the one that has to listen and
give counsel

I would have liked to dig deeper into some topics (life
habits, apathy, wish to die...)

To help other people

It would be interesting to interact with different
characters or in different settings

To identify my symptoms more clearly

Do you have any questions or would like to add anything?

I think is a good initiative to use new technologies to help
patients

1 think it would be helpful to be able to create your own
avatar

I would have liked it to be more interactive

Sessions should be a little longer

I empathized a lot with the character. She was so young
and I would like to help her

It could be an interesting approach
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FIG. 3. Scatterplot of initial and difference score vari-
ables. The color and size of the markers indicate the gender
and age of the participants, respectively.

The effect of VRight on insight might be due to the simu-
lation of the peer-to-peer experience. Some studies found
peer-to-peer interventions to be more effective for gaining
self-awareness than other therapies.>*® However, longer-
term studies using this technology need to clarify whether the
observed symptoms awareness gain is sustained over time
and whether this may increase the risk of hopelessness,
suicidal ideation, and suicidal behavior.

VR-based interventions and other e-health interventions,
such as MEmind or Eb2, therefore, offer novel alternatives
for the management of mental disorders, which have also
been supported from a cost-effectiveness perspective.”
However, several issues remain to be addressed before this
technology can be routinely used in clinical settings. En-
gagement of patients with e-health interventions faces some
challenges. For instance, a study exploring the use of
m-health technologies in PTSD patients showed that,
whereas around half of them were interested on m-health
interventions, the number of subjects engaged in using mo-
bile health applications for the management of their mental
health conditions was around five times lower.?’” This could
be, in part, explained by the fact that e-health interventions
are not usually covered by national health care systems,
which may lead to concerns about their effectiveness, in-
cluding those raised by health care professionals. In addition,
stigma and related issues may play a part in this. For in-
stance, veterans without PTSD were shown to be more in-
terested in engaging in mental health care applications than
those with PTSD according to one study, even though the
latter group used mental health services more frequently.*®
Difficulties in the use of the new technologies by both users
and health care professionals are also important barriers that
could be overcome by the implementation of specific train-
ing programs.

VR has been relatively neglected by ongoing research in
the field of e-health. Although the number of available
e-health interventions has significantly increased for the past
few years, studies exploring the effectiveness of these in-
terventions are limited.** Most e-health interventions have
not been sufficiently investigated in terms of tolerability and
effectiveness. Not only further effectiveness studies are
needed, but also new tools may be developed in the years
ahead. In particular, the graphs and interface may be im-
proved to make the software more attractive to patients as the
poor quality of the graphs was reported by the participants in
our study as one of the main negatives. Of concern, com-
mercial interests may hinder research in this area, hence
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proper investment from public health systems is required. To
progress in this field, health care professionals and comput-
ing engineers need to work collaboratively, which will more
likely result in better clinical outcomes for patients.

To our knowledge, this is the first study exploring the
feasibility of a VR-based intervention to improve symptoms
awareness in depressive patients.

Our findings should be considered in light of some limi-
tations. First, the small sample size may have limited the
study power. Second, although the PHQ-9 scale was shown
to have very good inter- and intrarater reliability,?'** the
assessor was not blind to the pre-VRight scores and the pa-
tient’s exposure to the intervention, which may have affected
the post-VRight ratings. Finally, post-VRight PHQ-9 scores
could be the result of a negative induction scenario.
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