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Abstract

Individuals with paranoia often experience a high level of
self-criticism and negative emotions. Guided compassion-
focused (CF) imagery has shown to be successful in reduc-
ing these negative emotions and paranoid thoughts. How-
ever, some individuals have difficulties with CF imagery.

By enabling a sense of presence, immersive virtual envi-
ronments can overcome these limitations and induce spe-
cific emotional responses to support the development of
self-compassionate feelings. In our study, we compared an
immersive CF (CF-VR) with a controlled VR condition in a
student sample of N = 21 participants with slightly elevated
symptoms of paranoia. A virtual mission on the moon was
designed and implemented to induce self-compassionate
feelings with the help of interacting with a space nebula that
represented the power of compassion. Our results show
that the CF-VR intervention was well accepted and effec-
tive in reducing state paranoid thoughts. Worry decreased
significantly within the CF-VR group, while self-compassion
increased.

Author Keywords
Virtual Reality Therapy; Psychotic Disorders; Paranoia;
Self-Compassion.
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CCS Concepts
*Human-centered computing — Virtual reality; <Applied
computing — Consumer health;

Introduction

Individuals with paranoia exhibit emotional disturbances
such as strong fluctuations in anxiety and depressive symp-
toms along with self-esteem instability and high levels of
self-criticism [22, 24, 5, 10]. We need more effective treat-
ments for paranoia, as effect sizes for classical cognitive-
behavioral therapy (CBT) interventions are only small to
medium [15, 23]. A recent meta-analysis suggested that
interventions focusing on causal mechanisms (causal in-
terventionist approach) bring about larger changes in delu-
sions than classical CBT interventions [15]. As it makes
sense to assume an over-activated threat system in para-
noia, interventions that target connectedness, kindness,
and soothing might be particularly helpful for these individu-
als.

In compassion-focused (CF) therapy it is hypothesized that
almost all psychological disorders can be attributed to a
general imbalance of three central emotion regulation sys-
tems hosting threat, drive and excitement, and soothing [8].
All these systems serve important functions: the threat sys-
tem identifies dangers and initiates according stress re-
sponses, the drive and excitement system regulates ap-
proach behavior towards rewarding stimuli and activities
(including social rank competition), and the soothing sys-
tem promotes bonding and feelings of (social) safeness,
warmth and connectedness. In most psychopathologies,
the soothing system seems to be hypo-functional, hypothet-
ically often due to lack of secure attachment relationships
or even trauma in important developmental phases. Hence
CF therapy aims at strengthening this system using differ-
ent therapeutic strategies, such as developing sympathy
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and kindness towards oneself - especially in the face of suf-
fering or failure. Among many other techniques, it draws
upon meditation practices and imagery to evoke compas-
sion. According to Gilbert [9] compassion is part of a car-
ing, nurturing and sharing social mentality directed both at
the self and others, and this mentality seems to be under-
developed in paranoid individuals. Therefore, the practice
of compassion-focused imagery (CFl), such as imagining a
caring and nurturing being conveying compassion towards
the self, might be very useful for this patient group. How-
ever, previous studies of guided CFl in patients affected by
psychosis [14, 1] have shown that some individuals had
difficulties with the imagery. For example, undesirable and
even scary images can appear during treatment (e.g. one
patient generated a ‘ugly, repulsive, super-human’[14]).
Nevertheless, in sub-clinical populations, CFI has been
shown to reduce paranoid ideation and negative emotions
[12].

Virtual reality (VR) might help to overcome limitations of
guided imagery by providing controlled virtual environments
that support the development of compassionate feelings
while avoiding adverse patient imagery. VR interventions for
psychotherapy are known to have several beneficial effects.
For instance, VR exposure therapy (ET) has comparable
effects as in vivo ET for anxiety disorders [19]. Much less

is known about the beneficial effects of VR in the treatment
of psychosis. A first pilot trial showed that VR can reduce
delusion conviction and anxiety in real-life social situations
with large effects [18, 4]. Besides the reduction of negative
affect via exposure, it seems to be possible to evoke posi-
tive, warm feelings using VR. A single session pilot trial in
depressed subjects showed that receiving compassionate
gestures generated by the adult-self towards a child-self
lead to significant reductions in depression severity and
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Figure 1: The view of earth

Figure 2: Blue colored nebula
appearing on the moon

Figure 3: The participants’ virtual
body

Figure 4: The Apollo 11 lunar
module

self-criticism, as well as to a significant increase in self-
compassion from baseline to 4-week follow-up [2].

For our intervention, we loosely drew upon a CFIl exercise
(compassionate colors) from the Compassion-Focused
Therapy book for practitioners [8]. As a background sce-
nario we chose space, because it can evoke an overview
effect (putting one’s existence into a larger perspective),
and it elicits feelings of awe, connectedness with humanity,
and self-transcendence [25]. The latter phenomena have

a striking conceptual overlap with Neff’s definition of self-
compassion [17, 16], which involves three major compo-
nents: common-humanity (one’s own destiny and suffering
being part of the broader human experience), mindfulness
(vs. over-identification with problems), and kindness (vs.
being judgmental). Hence, we combined a space scenario,
where individuals were sent by a mission control (audio via
headphones) to the moon (see Figure 1) in order to explore
a mysterious nebula (Figure 2) that harbors the power of
compassion for oneself and humankind (CF-VR). Partic-
ipants were gradually guided into opening for feelings of
kindness, warmth, wisdom, courage, and strength, while
also interacting with light-points within the nebula that inten-
sified their glow by touch (symbolizing the increasing power
of compassion). The exact same scenario but with a neutral
audio, that instead focused on objective qualities of the neb-
ula and the environment (similar to mindfulness practice),
was used as control condition. Both audios and scenarios
were about 10 minutes long, and the pausing and pace of
the evolvement of the nebula on the moon, alongside with
the according instructions, were equal for both conditions.

The present study aimed at piloting the CF-VR vs. control
VR in a student sample of N = 21 participants with slightly
elevated symptom levels of paranoia. Those were indi-

viduals who indicated to experience paranoid thoughts at
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least once per month on the frequency scale of the para-
noia checklist [7]. Our main outcomes for this pilot trial were
paranoia and self-compassion. Furthermore, we examined
changes in emotions (both positive and negative).

Methods and Materials

The Space-Compassion VR application

In an effort to make the space experience more vivid, the
space environment was created as an animated game ob-
ject with rotating planets (with clouds), day/nighttime anima-
tions of the planet earth, and the milky way background.
The user was placed on the moon surface, close to the
Apollo 11 (see Figure 4) lunar module (taken from the of-
ficial NASA website) to create the impression of being able
to take refuge or leave the moon, and still being connected
to other people. The VR experience was individualized for
each participant by asking them to choose a color they as-
sociate with wisdom, warmth, and non-judgement quali-
ties to be used as the color of the self-compassion neb-
ula. To make the nebula interactive, the users were able

to manipulate the intensity of its glowing particles. To cre-
ate a sense of embodiment and agency, the participants
were given a virtual body (an astronaut’s suit, see Figure 3)
which was synchronized with that of the user using an HTC
Vive Pro VR head-mounted display (HMD), two controllers
(for the hands), and two trackers (for the feet). The Space-
Compassion VR application was developed with the Unity
3D Engine version 2018.3.11f1.

Procedure

This study was approved by the local Psychological Ethics
Committee of the Center for Psycho-social Medicine at the
University Medical Center Hamburg-Eppendorf (UKE). The
study was performed in the VR Lab at the UKE. The re-
cruitment was accomplished by means of mailing lists, uni-
versity boards, and online advertisements. Prior to the ex-
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periment, all participants underwent an online screening
(TO) to check the eligibility criteria (i.e. at least one paranoid
thought per month as measured with the paranoia check-
list [7]. Furthermore, demographic data was assessed,
including age, sex, employment status, education, history
of mental disorders, central nervous medication, and vi-
sual impairment (the latter lead to exclusion). Current or
past mental disorder was no exclusion criterion. A minimum
age of 18 was required, but there was no upper age limit.
About one week after the online screening, the laboratory
assessment took place. During the laboratory session, all
outcomes (paranoia, self-compassion, emotions) were as-
sessed three times: (T1) first directly at the beginning of the
session, (T2) after participants were randomized and re-
ceived a psycho-educative video, depending upon their as-
signment this was either a neutral video about space (e.g.,
what is a nebula?) or a video introducing the concept of
compassion (e.g., why compassion is important for mental
health?), and (T3) third after the VR exposure (CF-VR vs.
control VR). At the end of the intervention, we asked par-
ticipants to rate their perceived personal benefit from the
intervention.

Participants

Mean age within the CF-VR group (n = 12) was 28.6 years
(SD = 13.7). Forty-two percent were female, average
years of school was 12.2 (SD = 0.83), speaking for a high
school education according to German standards. In the
control VR group (n = 9), mean age was 22.1 (SD = 2.1)
and 56% were female. The mean of school years was 12.1
(SD = 0.33). There were no significant differences be-
tween the groups in any of these demographic variables

(p > .05). In total four participants reported a diagnosed
current or past mental disorder. Three of them were in the
CF-VR group (one with two past diagnoses: depression and
eating disorder; one with past post-traumatic stress disor-
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der; one with past mental disorder - not specified and cur-
rent media addiction). One was in the control VR condition
(past anxiety and eating disorder).

Questionnaires

Paranoia

We used a brief version of the German paranoia checklist
with three items that has been found to be highly change
sensitive [20] (items: 'l need to be on my guard against oth-
ers’, 'People deliberately try to irritate me’, ‘Strangers and
friends look at me critically’), rated on three dimensions: 1)
applicability/ predominance of this thought at the moment [0
='completely disagree’, 11 ="fully agree’], 2) distress [0 =
‘doesn’t bother me’, 11 = 'bothers me a lot’], and conviction
[0="not convinced’, 11="completely convinced’]. Cronbach’s
alpha was good to excellent (applicability: a« = .85; dis-
tress: o = .85; conviction: o = .90).

Self-compassion

We used a brief experimental version of the original Self-
Compassion Scale (SCS) [16] as used by Ascone and col-
leagues [1]. The original SCS measures self-compassionate
feelings on three dimensions: self-kindness, common hu-
manity, and mindfulness. The brief version contains one
item from each of the subscales (i.e., self-kindness: 'I'm tol-
erant of my own flaws and inadequacies’, common human-
ity: 'l try to see my failings as part of the human condition’,
and mindfulness: 'When I'm feeling down | try to approach
my feelings with curiosity and openness’). Internal consis-
tency (Cronbach’s alpha) was acceptable (a = .64).

Emotions

In order to assess different types of emotions, we used the
state part of the State Trait Anxiety Depression Inventory
(STADI) [11], which contains 20 items that address feelings,
thoughts, and physical states related to nervousness, worry,
euthymia and dysthymia (5 items each). Participants are
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Figure 5: Paranoid symptoms
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Figure 6: Self-compassion

Condition

M compassion
M control
15.00

*
10.00
5.00

T T2 T3

0.00

Figure 7: Worry

to rate for each item how strongly this applies 'at the mo-
ment’ on a four-point Likert scale (1 = 'does not apply’, 4 =
fully applies’). Cronbach’s alpha was acceptable to good
for all subscales (nervousness: a = .85; worry: a = .80;
euthymia: o = .88; dysthymia: o = .73).

Self-rated benefit: psycho-education and VR intervention
We assessed the personal benefit individuals experienced
during the intervention using a 5-star-rating schema (1 star
= rather not helpful; 5 stars = very helpful). The same rating
format was used to assess the perceived benefit from the
psycho-education (about compassion/ space, depending on
the group assignment).

Statistical Analyses

As assumptions for parametric testing were violated, we
used non-parametric within-group difference analyses ap-
plying the Friedmann test, in order to analyze overall changes
over time within the CF-VR or control VR group. A signifi-
cant omnibus test was followed up by Bonferroni-adjusted
exploratory post-hoc pairwise comparisons between the
different assessment points (T1, T2, T3). To compare per-
ceived personal benefit ratings for both conditions we com-
puted the non-parametric Mann-Whitney-U-Test, with a two-
tailed significance level of .05.

Results

Paranoia

The following pattern of results (see Figure 5) was identified
within the CF-VR group. The applicability/ predominance

of paranoid thoughts significantly decreased within the CF-
VR group (x2 = 14.06, p < .001). Looking at pair-wise
post-hoc comparisons for all three laboratory assessment
time-points, this main effect was attributable to a significant
change from T1to T3 (Z = —3.06, p = .007), suggest-
ing that only a combination of psycho-education and CF-VR
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related to a significant symptom change. No other pairwise-
tests reached significance (p > .05) There were no signifi-
cant effects for paranoia distress (x> = 0.28, p = .871) or
conviction (x? = 2.14, p = .343). There were no significant
effects within the control VR group (paranoia — applicability/
predominance: x2 = 2.38, p = .305; paranoia — distress:
x? = 4.00,p = .135; paranoia — conviction: x2 = 1.37,
p = .504).

Self-compassion

There was a significant increase in self-compassion (see
Figure 6) x> = 16.93 (p < .001). Post-hoc analyses
revealed that the increase took place between T1 and T3
(Z = 3.89,p < .001), while there were no significant
changes between any other time-points (p > .05), again
suggesting that a combination of psycho-education and the
CF-VR drove the effect. There was no significant effect for
self-compassion in the control VR group (x? = 3.16,p =
.206)

Emotions

There was no significant effect within the CF-VR group con-
cerning nervousness (x? = 5.44, p = .066). For worry
(see Figure 7), a significant result was obtained (x? = 6.70,
p = .035), which was attributable to changes from T1 to
T3 (Z = 2.45, p = .043). No other differences between
time points were identified for worry. The variable euthymia
did not change significantly (x2 = 2.67, p = .264), nor did
dysthymia (x? = 1.27, p = .529). Within the control condi-
tion, there were no significant effects on any of the emotion
subscales (nervousness: x> = 3.92, p = .141; worry:
x? = 1.50, p = .472; euthymia: x> = 0.83,p = .661;
dysthymia: x? = 1.40, p = .497).

Self-rated benefit: psycho-education and VR intervention
Overall, the ratings indicated medium to high perceived per-
sonal benefit from the psycho-education (CF: Mdn = 4.00,
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SD = 1.00; control: Mdn = 3.00, SD = 0.88) and VR
intervention (CF-VR: Mdn = 3.50, SD = 0.78; control VR:
Mdn = 4.00, SD = 0.97). There were no significant group
differences (perceived benefit psycho-education: U = 33.0,
p = .119; perceived benefit intervention: U = 48.0,

p = .650).

Discussion

In sum, the CF-VR (including the psycho-educative part)
was associated with changes in state paranoia (decrease),
self-compassion (increase), and worry (decrease), while no
changes were identified within the control VR. However, all
observed changes also included the psycho-educative part
on self-compassion, speaking for the importance of explain-
ing the rationale for the intervention to participants in order
to evoke significant change. The absence of effects on the
paranoia distress and conviction subscales raises the ques-
tion of clinical relevance of the observed decreases in state
paranoia. There are, in our view, two possible explanations
for this. First, as our sample was only sub-symptomatic, it
is possible that there were bottom effects. Second, it is also
possible that distress and conviction are harder to tackle,
and that repeated training may be necessary to evoke ac-
cording change of the affective quality of paranoid thoughts.
The effect on self-compassion shows that our intervention
indeed alters the target mechanism. The decrease in worry
appears promising, as research suggests heightened levels
of anxiety and perpetuating worry as important pathogenic
mechanisms for paranoia (e.g. [3, 6, 21]). Future analyses
should focus on potential mediation effects in order to infer
conclusions about mechanisms of change. Of interest, both
interventions including psycho-education were rated as at
least moderately helpful, speaking for good acceptance.

A clear limitation of our study is the small sample size,
which is why we refrained from parametric tests. Replica-
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tion of the findings in a larger sample, while contrasting
both groups (i.e. repeated measures ANOVA) is a neces-
sary next step. Representativeness of the sample is also
questionable, as it mainly consisted of highly educated,
young individuals (students). Nonetheless, it is known that
student populations are often more delusion-prone than the
general population [13] and are in the typical age-range for
a first manifestation of psychosis. Inclusion of the standard
CFl and a wait-list as additional control conditions in order
to examine the advantages of CF-VR remains a topic for
further research. In addition, standardized psychiatric diag-
nostics should be included in future trials.

Based on the qualitative data from our study, the interven-
tion was well accepted and the topic was deemed rele-
vant: “l liked the fact that through the course of the study

I learned something about myself and human behavior in
general and that it conveyed a positive view upon myself.”.
However, the VR experience could be improved by includ-
ing more interactions and more customization (e.g., choice
of the guide’s voice, color attributes, etc.).

We conclude that our novel space compassion-focused VR
has potential to ameliorate paranoid symptoms and worry,
and improve compassion. Repeated training in the VR (vs.
the standard CFIl and/or control VR), larger samples, and
replication studies in patients with persecutory delusions
appear to be reasonable and promising next steps.
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