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Abstract: Background: The objective of this work is to investigate the effectiveness of a cognitive
remediation intervention on anxiety symptoms in people with bipolar disorder and the therapeutic
effect on people whose anxiety symptoms were above the threshold for a screener and whose
comorbidity could be identified as an anxiety disorder. Methods: The experimental intervention
included 24 sessions (around 45 min each), two for each week over three months. The entire
program was inspired by user-centered rehabilitation principles in a recovery-oriented perspective
and an approach to bipolar disorder in an evolutionary and non-discriminating vision. The primary
outcomes measure the score of the Zung Self-Rating Anxiety Scale (SAS), hypothesizing a higher
decrease in the experimental group than in the control group. The survey has been conducted per the
CONSORT guidelines for feasibility studies. Results: We evaluate a decrease in the overall SAS score
from T0 to T1 to be higher in the experimental group compared to the control group, indicating an
improvement in anxiety symptoms (p < 0.0001). Conclusions: The study suggests that virtual reality
could have a role in treating anxiety symptoms and disorders in young adults with bipolar disorders
or anxiety symptoms in people with hyperactivity and novelty-seeking behaviorsunder stress and
high risk for bipolar disorder.

Keywords: bipolar spectrum; bipolar disorder; anxiety; virtual reality; remediation; advanced
technologies laboratory

1. Introduction

Bipolar spectrum disorders show a frequency of around 2–4% in community sur-
veys [1–3]. These disorders must be considered a relevant public health issue due to their
impact on individuals, families, and society and their consequences on the work, social
network, and social functioning of the people who suffer from them [2]. The course of
bipolar spectrum disorders is characterized by acute episodes of mania, depression, or
mixed symptoms followed by periods (even long) with subthreshold mood symptoms
frequently associated with some anxiety symptoms [4]. Bipolar spectrum and, to a greater
extent, bipolar disorder type 2 (characterized by episodes of hypomania and depression)
can persist undiagnosed and untreated or erroneously treated for years [5,6]. Several factors
can contribute to delaying the diagnosis of bipolar spectrum disorder. Firstly, the stigma
causes unacceptance of awareness of suffering from the disorders; another factor is that the
onset often occurs with a depressive episode [7], inducing an erroneous diagnosis of major
depressive disorder and inappropriate treatment [8,9]. Unfortunately, antidepressants, the
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first choice for the treatment of major depressive disorder, have less efficacy and can aggra-
vate the course of bipolar disorders, with a high risk of inducing a switch from depression
to mania [9,10]. Indeed, the occurrence of anxiety symptoms and disorders, especially in
episodes of hypomania [11], can lead to accepting only a “reassuring” diagnosis of anxiety
disorder. The diagnosis of anxiety disorders seems to allow the person with unrecognized
bipolar disorder to consent to removal, in the sense of not being aware of the threat of the
“other” diagnosis; one does not know or does not want to know the concept that there can
frequently be comorbidity. The result is often still the taking of antidepressants (several
antidepressants are the first choice for the treatment of anxiety disorders). The delay of the
diagnosis occurs ten years on average, and a large number of people with this disorder
have been mistreated [5,6].

Treatments for bipolar disorders with recognized efficacy and effectiveness are cur-
rently available [12]. However, the outcome of the disease is not always positive; in some
cases, after a crisis, it has shown a return to premorbid levels, at a good level of wellness
and functioning; in other cases, the evolution is towards a chronic functional impairment
and a condition of marked vulnerability to new episodes of crisis [13,14]. Suffering with
bipolar disorder is associated with a high risk of suicide [15] and an average decrease in
life expectancy of 13 years [16].

One determinant of the unfavorable course and adverse outcomes of bipolar disorder
is comorbidity with anxiety disorders [4,17]. Comorbidity with an anxiety disorder is asso-
ciated with a greater frequency of critical episodes and recurrences [18] and an increased
risk of suicide attempts [19,20]. This element is relevant when considering that more than
half of people who have bipolar disorder have a comorbid anxiety disorder during their
lifetime [21] and that anxiety disorders manifest themselves during the course, even in the
phases of euthymia [4].

Comorbidity between bipolar disorder and anxiety spectrum disorders has been
proposed in the literature [22–24], as encompassed within a normal course of illness [25].
This observation is supported by the relevant proportion of bipolar disorder patients who
have a marked co-presence of symptoms attributable to anxiety [26]. Based on the National
Comorbidity Survey, it emerges that 95.5 percent of people with bipolar I disorder have
diagnostic criteria meeting three or more additional psychiatric disorders; these additional
disorders include conduct disorders, substance use disorders, and, to a greater extent,
anxiety symptoms [25,27,28].

In the context of a complex diagnosis such as bipolar disorder, the relevance of comor-
bid conditions as a risk factor emerges; in particular, anxiety in its various epiphenomena
represents a significant impact factor in the trajectory of the course because of its negative
impact, which encompasses a greater complexity of treatment [29–31].

A multiplicity of studies have produced data inherent to bipolar disorder, reporting
high rates of overall comorbidity, with a marked focus on anxiety disorders, highlighting
how multiple subtypes of anxiety disorder are found within this cluster [32].

The negative effects represented by anxiety disorders in comorbidity with bipolar
disorder [33,34] are seen markedly in terms of an intensification of bipolar symptoms
and any other disorders in further comorbidity, resulting in an overall worsening of the
general condition [35,36]. There is evidence of a lowering of the age of onset of bipolar
disorder, together with a reduced response to pharmacological treatment, an increased rate
of suicide, an increase in substance use, and an overall worsening of quality of life [37]. The
persistence of anxiety symptoms in the euthymic stages of bipolar disorder is an essential
determinant of relapse [38]. The use of a virtual reality program is considered optimal in
that it allows for the improvement of anxiety symptoms, limiting their effect on generating
relapses [39]. Moreover, not being an antidepressant, it is not subject to the risk of switching
in the expansive phase. Finally, not being a drug, the question of drug interactions with
other treatments that may already be in place does not arise [40].

Anxiety disorders can be easily treated with antidepressants [41,42] and psychother-
apy [42]. However, antidepressants are challenging to manage in the context of pharmaco-
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logical therapy for bipolar disorder, and their use can lead to an increase in the dosage of
mood stabilizers [43]. On the other hand, effective psychotherapeutic treatment for anxiety
disorders is not always available, and the treatment of a person with bipolar disorder may
require specific skills.

In this framework, it seemed helpful to examine in detail the results on anxiety
symptoms (secondary outcome) of an immersive virtual reality protocol structured to
counteract cognitive decline in people with bipolar disorder (primary outcome results were
already published).

The objective of this work is to investigate the effectiveness in people with bipolar
disorder of a cognitive remediation intervention on anxiety symptoms and the therapeutic
effect on people whose anxiety symptoms were above the threshold for a screener and
whose comorbidity could be identified as an anxiety disorder.

2. Materials and Methods
2.1. Design

This study is a secondary analysis focused on the results of anxiety symptoms and
anxiety disorders of a randomized controlled feasibility trial [44,45] with a cross-over
design, regularly registered (NCT05070065, ClinicalTrials.gov 2021, accessed on 30 May
2024). Because of the complex nature of the study, multiple professionals were involved,
in addition to those included in the ClinicalTrials.gov registration, to leverage multiple
skills and obtain more accurate results. The intervention carried out using the CEREBRUM
3.0.1 software was part of a more extensive mindfulness intervention where mindfulness-
based cognitive therapy for bipolar disorder was leveraged to achieve effects on cognitive
functioning [46]. The survey was conducted per the CONSORT guidelines for feasibility
studies [47].

2.2. Sample

The people treated in the RCT had a clinical diagnosis of bipolar I or II disorder
according to DSM-IV criteria [48]. They were randomly selected among the patients
attending the “Centro di Psichiatria di Consultazione e Psicosomatica” of the University
Hospital of Cagliari. People with ages between 18 and 75 years, of all sexes, were admitted.
The choice of this age group was due to the marked difference in the clinical aspects of
people under 18 years of age; in addition, for the age group above 75 years, this limit was
chosen to avoid possible cognitive impairments that are more detectable with increasing
age. The enrollment phase of the study began on 10 November 2021; the study ended on
10 February 2022, as reported on ClinicalTrials.gov. An informed consent form had to be
signed before the intervention. People having a current manic or depressive episode and/or
severe eye diseases or epilepsy were excluded, as the simulation by virtual reality could
negatively impact these diseases. A biometrician blinded the names of the participants and
carried out the randomization of the sample into two arms (for experimental and control
groups) by a computerized program. He did not participate in the subsequent steps of the
trial. The researchers carrying out the psychometric evaluation were blinded to the type of
intervention the evaluated participant had undergone.

2.3. Experimental Intervention and Control Group

The “virtual reality” intervention consists of a fully immersive cognitive remediation
path adapted for this population. The previously published papers have a detailed descrip-
tion of the software [44,45]. We chose to use CEREBRUM 3.0.1 software, a virtual reality
program used in psychiatric rehabilitation conceived and designed by PRoMIND (Rome)
in association with IDEGO-Virtual Psychology (Rome). Such Virtual Reality software is
fully immersive and was produced by clinicians and experts specializing in cognitive
rehabilitation. It is used through the Oculus Go virtual reality visor, a CE-marked device
developed by Meta in collaboration with Qualcomm and Xiaomi. The Oculus Go looks
like an all-in-one headset, containing all the components needed to provide virtual reality
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experiences, and does not need to be connected to an external device. In addition, the
CEREBRUM 3.0.1 app allows users to immerse themselves in virtual scenarios that simulate
everyday reality and home and urban scenarios [44,45]. The tasks proposed to participants
were of increasing difficulty. The clinician can modulate the difficulty of the exercise,
adapting to each participant’s performance and functional skills. This methodology was
adopted to make the intervention more effective and stimulating and less frustrating.

The experimental intervention included 24 sessions (around 45 min each), two for
each week over three months. The intervention was strictly manualized; the entire program
was inspired by user-centered rehabilitation principles [49], in a recovery-oriented perspec-
tive [50,51], and an approach to bipolar disorder in an evolutionary and non-discriminating
vision [52–54]. People with bipolar disorder may sometimes be noncompliant with com-
plex rehabilitation programs. In contrast, this type of solution through virtual reality is
simple to administer and engaging, leading to a high level of compliance with the proposed
protocol [55,56]. A treatment, as usual, was delivered (psychiatric colloque and care, phar-
macotherapy with or without psychotherapy) to each participant, both from the control
group and from the experimental group. The experimental group received the virtual
reality intervention plus treatment as usual and was compared with the control group,
which received only treatment as usual. Then, the control group, as per the cross-over
design, also received the experimental treatment.

2.4. Outcome and Study Tools

The primary outcome measures of this study (secondary in the deposited protocol)
are: (1) the score on the Zung’s Self-Rating Anxiety Scale (SAS) [57] (the hypothesis was
that there was a greater decrease in the experimental group than in the control group);
(2) people with a score on the Zung’ Self-Rating Anxiety Scale above the cut-off identifying
a “case” of anxiety disorder (the hypothesis was that there was a greater decrease in people
with symptoms of anxiety of clinical relevance in the experimental group than in the
control group).

The Zung Self-Rating Anxiety Scale is a self-administered tool consisting of 20 items
covering both psychological anxiety features and somatic anxiety components. Responses
are given in Likert 1–4-point rank, in which 1 is none, never, or for a small amount of time,
and 4 is most of the time or all of the time. Participants were asked to indicate their answers
over the last week. Items include negative and positive questions concerning experiences,
with positives having a reverse score. Scoring ranged from 20 to 80. The SAS has good
psychometric properties, including internal consistency with Cronbach’s alpha = 0.82 [58];
concurrent validity with Pearson correlation of r = 0.30 with the Taylor Manifest Anxiety
Scale [57]; and accuracy in discriminating between clinical and non-clinical samples and
anxiety and other psychiatric disorders (cut-off > 45) [57].

2.5. Statistical Analysis

The change in the SAS total score (in the overall sample experimental and control
sample and subsamples of participants with comorbid chronic diseases) and of each SAS
item within the group by time (T0 vs. T1) was calculated as a difference in the mean
score ± standard deviation; the differences in score change of SAS total score and each
SAS item T0 (before treatment) vs. T1 (after treatment) between groups were measured by
ANOVA 1-way statistics. In this feasibility study context, because of the sample size, it was
chosen to proceed with an ANOVA that allowed for the assessment of differences over time
and between groups; in the later stages of the study, the sample would be increased, and
multivariate analyses would be conducted. The nominal variables were compared using
Fisher’s exact test, and chi-square with Yates correction was needed.

The analysis of the change in frequency of participants over the SAS score detect-
ing anxiety disorders in the groups from T0 to T1 was carried out using the method of
analysis of variance for nominal data by Castellan [59]. A p-value < 0.05 was considered
statistically significant.
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3. Results

The analysis was finally carried out on 39 individuals of the experimental sample
out of 50 people recruited (with 11 dropouts in the experimental group at follow-up) and
25 individuals in the control group (without people dropping out). The choice of such a
balance of the study sample is due to its specific nature as a feasibility cross-over study.
Statistical analyses were conducted as part of a cross-over study.

No statistically significant differences were found between groups by mean age, fre-
quency of sex, and degree of education (see Table 1), both in total groups and in participants
with comorbid chronic diseases; in the experimental group, seven suffered from chronic
thyroid disease; three from neurological disorders; four from cardiovascular diseases; three
from autoimmune or rheumatological diseases; three from female genital disorders; two
from spinal hernias; two from chronic gastrointestinal diseases; and one from diabetes
(some participants suffered from multiple disorders). In contrast, the control group com-
prised two individuals with chronic thyroid disease, one with cardiovascular disease, one
with neurological disorders, two with autoimmune or rheumatological diseases, three with
female genital disorders, one with diabetes, and two with chronic gastrointestinal diseases
(some individuals experienced multiple disorders).

Table 1. Study Sample.

Experimental
Arm

Control
Arm Statistics

Sex (Female) 14 (64.1%) 7 (72%) Chi-square 1 df = 0.431
p = 0.512

Age Mean Years ± SD 47.51 ± 13.52 46.28 ± 13.40 F 1; 63 df = 0.127;
p = 0.723

At least 13 years of education 24 [61.5%] 16 [64%] Chi-square 1 df = 0.039
p = 0.843

Female participants
with chronic diseases 15 (78.9%) 8 (80%)

Chi-square Yates Correction 1
df = 0.001
p = 0.999

Age of participants with
chronic diseases 52.26 ± 12.89 49.8 ± 12.84 ANOVA 1way 1; 28 df

F = 0.639, p = 0.239

Tables 2–4 show a decrease in the overall SAS score from T0 to T1, higher in the
experimental group compared to the control group (indicating an improvement in anxiety
symptoms) (F = 61.984 p < 0.0001).

Table 2. Differences in modifications in SAS Global Score and each SAS item score by time, comparing
between groups—Part 01.

Experimental Group
Control Group T0 T1 Differences

ANOVA 1-way 1; 63 df

T0 SAS Global (N = 39) Exp Group 61.05 ± 17.22 53.64 ± 17.61 −7.41 ± 3.33

T1 SAS Global (N = 25) Control Group 56.92 ± 15.69 57.96 ± 16.90 +1.04 ± 4.16

F = 61.984, p < 0.0001

(N = 39) Exper SAS Item 1 2.72 ± 0.74 2.29 ± 0.86 −0.43 ± 0.13

(N = 25) Contr SAS Item 1 2.48 ± 1.02 2.60 ± 1.01 0.12 ± 0.20

I feel more nervous and anxious than usual. F = 109.003, p < 0.0001

(N = 39) Exper SAS Item 2 2.12 ± 1.09 1.82 ± 1.12 −0.20 ± 0.16

(N = 25) Contr SAS Item 2 2.08 ± 1.05 2.00 ± 1.13 −0.08 ± 0.18

I feel afraid for no reason at all. F = 7.770, p = 0.007
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Table 2. Cont.

Experimental Group
Control Group T0 T1 Differences

ANOVA 1-way 1; 63 df

(N = 39) Exper SAS Item 3 2.23 ± 1.09 1.97 ± 1.07 −0.26 ± 0.17

(N = 25) Contr SAS Item 3 2.00 ± 1.16 2.16 ± 1.12 +0.16 ± 0.21

I get upset easily or feel panicky. F = 29.607, p < 0.0001

(N = 39) Exper SAS Item 4 2.55 ± 1.04 2.05 ± 1.14 −0.50 ± 0.15

(N = 25) Contr SAS Item 4 2.04 ± 1.07 2.16 ± 1.12 +0.12 ± 0.15

I feel like I am falling apart and going to pieces. F = 197.532, p < 0.0001

(N = 39) Exper SAS Item 5 3.26 ± 0.85 3.02 ± 0.94 −0.24 ± 0.16

(N = 25) Contr SAS Item 5 3.36 ± 0.74 3.20 0.80 −0.16 ± 0.15

I feel that everything is all right and nothing
bad will happen. F = 0.999, p = 0.321

(N = 39) Exper SAS Item 6 1.92 ± 0.99 1.84 ± 1.07 −0.08 ± 0.14

(N = 25) Contr SAS Item 6 1.88 ± 0.14 1.92 ± 1.01 +0.04 ± 0.13

My arms and legs shake and tremble. F = 1.314, p = 0.356

(N = 39) Exper SAS Item 7 2.57 ± 0.15 2.35 ± 0.16 −0.22 ± 0.15

(N = 25) Contr SAS Item 7 2.28 ± 0.14 2.28 ± 1.07 0.0 ± 0.22

I am bothered by headaches and neck and
back pain. F = 22.669, p < 0.0001

Table 3. Differences in modifications in SAS Global Score and each SAS item score by time, comparing
between groups—Part 02.

Experimental Group
Control Group T0 T1 Differences

ANOVA 1-way 1; 63 df

(N = 39) Exper SAS Item 8 2.80 ± 1.02 2.48 ± 1.12 −0.32 ± 0.13

(N = 25) Contr SAS Item 8 2.40 ± 0.97 2.44 ± 1.02 +0.040 ± 0.18

I feel weak and get tired easily. F = 52.156, p < 0.0001

(N = 39) Exper SAS Item 9 2.79 ± 0.99 2.66 ± 1.04 −0.13 ± 0.15

(N = 25) Contr SAS Item 9 2.96 ± 1.03 2.80 ± 1.05 −0.16 ± 0.18

I feel calm and can sit still easily. F = 0.521, p = 0.437

(N = 39) Exper SAS Item 10 1.94 ± 0.95 1.79 ± 0.95 −0.15 ± 0.14

(N = 25) Contr SAS Item 10 2.04 ± 0.99 1.76 ± 0.86 −0.28 ± 0.18

I can feel my heart beating fast. F = 10.485, p = 0.002

(N = 39) Exper SAS Item 11 2.17 ± 1.21 2.17 ± 1.10 −0.0 ± 0.15

(N = 25) Contr SAS Item 11 2.12 ± 1.17 2.04 ± 1.03 −0.8 ± 0.21

I am bothered by dizzy spells. F = 2.759, p = 0.102

(N = 39) Exper SAS Item 12 1.74 ± 0.92 1.51 ± 0.87 −0.23 ± 0.13

(N = 25) Contr SAS Item 12 1.68 ± 1.00 1.56 ± 0.80 −0.12 ± 0.16

I have fainting spells or feel like it. F = 9.095, p = 0.004

(N = 39) Exper SAS Item 13 2.23 ± 1.14 1.94 ± 1.13 −0.29 ± 0.23

(N = 25) Contr SAS Item 13 2.04 ± 1.03 2.20 ± 1.23 +16 ± 0.25

I can breathe in and out easily. F = 22.630, p < 0.0001
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Table 3. Cont.

Experimental Group
Control Group T0 T1 Differences

ANOVA 1-way 1; 63 df

(N = 39) Exper SAS Item 14 2.12 ± 1.09 1.97 ± 1.09 −0.15 ± 0.12

(N = 25) Contr SAS Item 14 2.00 ± 1.05 1.84 ± 1.04 −0.16 ± 0.15

I get numbness and tingling in my fingers
and toes. F = 0.08, p = 0.769

(N = 39) Exper SAS Item 15 2.05 ± 1.06 1.82 ± 1.00 −0.23 ± 0.11

(N = 25) Contr SAS Item 15 1.96 ± 1.14 2.00 ± 1.13 +0.04 ± 0.22

I am bothered by stomach aches or indigestion. F = 39.816, p < 0.0001

Table 4. Differences in modifications in SAS Global Score and each SAS item score by time, comparing
between groups—Part 03.

Experimental Group
Control Group T0 T1 Differences

ANOVA 1-way 1; 63 df

(N = 39) Exper SAS Item 16 2.43 ± 1.10 2.28 ± 1.13 −0.15 ± 0.18

(N = 25) Contr SAS Item 16 2.36 ± 1.01 2.36 ± 1.12 0.00 ± 0.19

I have to empty my bladder often. F = 10.132, p = 0.002

(N = 39) Exper SAS Item 17 2.51 ± 1.10 2.23 ± 1.16 −0.28 ± 0.21

(N = 25) Contr SAS Item 17 2.44 ± 1.23 2.56 ± 1.13 +0.12 ± 0.23

My hands are usually dry and warm. F = 51.309, p < 0.0001

(N = 39) Exper SAS Item 18 1.84 ± 1.00 1.79 ± 0.97 −0.05 ± 0.17

(N = 25) Contr SAS Item 18 2.00 ± 1.01 1.64 ± 0.84 −0.36 ± 0.24

My face gets hot and blushes. F = 36.592, p < 0.0001

(N = 39) Exper SAS Item 19 2.87 ± 1.20 2.79 ± 1.18 −0.08 ± 0.16

(N = 25) Contr SAS Item 19 3.16 ± 1.08 2.84 ± 1.11 −0.32 ± 0.23

I fall asleep easily and get a good night’s rest. F = 24.262, p < 0.0001

(N = 39) Exper SAS Item 20 2.15 ± 0.97 2.02 ± 1.04 −0.13 ± 0.11

(N = 25) Contr SAS Item 20 2.12 ± 1.14 1.88 ± 0.99 −0.24 ± 0.24

I have nightmares F = 6.201, p = 0.015

However, the improvement is heterogeneous in the different items of the scale. A
more significant drop in the score in the experimental group with statistically significant
differences against the control group is noted only in 10 out of 20 items: 1 (I feel more
nervous and anxious than usual) (F = 109.003 p < 0.0001), 2 (I feel afraid for no reason at all)
(F = 7.770, p = 0.007), 3 (I get upset easily or feel panicky) (F = 29.607, p < 0.0001), 4 (I feel
like I am falling apart and going to pieces) (F = 197.532, p < 0.0001), 7 (I am bothered by
headaches neck and back pain) (F = 22.669, p < 0.0001), 8 (I feel weak and get tired easily)
(F = 52.156, p < 0.0001), 12 (I have fainting spells or feel like it) (F = 9.095 p = 0.004), 13 (I
can breathe in and out easily) (F = 22.630, p < 0.0001), 15 (I am bothered by stomach aches
or indigestion) (F = 39.816, p < 0.0001), 16 (I have to empty my bladder often) (F = 10.132,
p = 0.002), and 17 (My hands are usually dry and warm) (F = 51.309, p < 0.0001). On the
contrary, in four items, the control group improves more than the experimental group in
the specific anxiety symptom as in items: 10 (I can feel my heart beating fast) (F = 10.48.5
p = 0.002), 18 (My face gets hot and blushes) (F = 36.592, p < 0.0001), 19 (I fall asleep quickly
and get a good night’s rest) (F = 24.262, p < 0.0001), 20 (I have nightmares) (F = 6.201,
p = 0.015).
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The difference in the improvement in anxiety from T0 to T1 disappears if we compare
the two subgroups, experimental and control, in which there was comorbidity with another
chronic non-psychiatric illness (F = 0.917, p = 0.342, Table 5) while, on the contrary, the
improvement is substantial in participants without comorbid chronic non-psychiatric
illnesses (F = 71.101, p < 0.0001, Table 5). This improvement is appreciable, taking into
account the lack of participants without comorbid non-psychiatric illnesses of, for example,
vascular disruptions that can lead to cognitive impairment [60].

Table 5. Differences in modifications in SAS Global Score by time, comparing between sub-groups
with or without non-psychiatric illness in comorbidity.

SAS in Participants with BD with Chronic Non-Psychiatric Illness

T0 T1 Differences

(N = 19) Exper 62.57 ± 17.40 60.05 ± 16.50 −2.53 ± 4.66

(N = 10) Contr 64.80 ± 14.62 61.00 ± 17.14 −3.80 ± 5.90

F = 0.917, p = 0.342

SAS in Participants with BD without Non-Psychiatric Illness

T0 T1 Differences

(N = 20) Exper 59.60 ± 17.05 47.55 ± 18.7 −12.05 ± 5.24

(N = 15) Contr 55.10 ± 16.40 55.93 ± 16.74 0.83 ± 5.7

F = 71.101, p < 0.0001

The number of participants with anxiety symptoms below the threshold for anxiety
disorder decreases after treatment in the experimental group (−17.9%) compared to the
control group (0 decreasing) (Table 6, Fisher’s exact test, p = 0.025). Also, in the analysis
of this outcome measure the differences disappear if we compare the two subgroups,
experimental and control, in which there was comorbidity with another chronic non-
psychiatric illness (Table 6, Fisher’s exact test, p = 0.111), on the contrary the improvement
remains strong in participants without comorbid chronic non-psychiatric illnesses (Table 6,
Fisher’s exact test p = 0.025).

Table 6. Participants under the cut-off at SAS score for anxiety disorder by time and group.

T0 T1 Gain Fisher

Experimental
Group 8 [20.5%] 15 [38.5%] 17.9% p = 0.025

Control Group 6 [24%] 6 [24%] 0

Participants with BD with chronic illness under the cut-off at SAS score for anxiety disorder

T0 T1 Gain Fisher

Experimental
Group 4 [21%] 4 [21%] 0 p = 0.111

Control Group 0 2 [20%] 20%

Participants with BD without chronic illness under the cut-off at SAS score for anxiety disorder

T0 T1 Gain Fisher

Experimental
Group 4 [21.1%] 9 [47.3%] 5 [23.3%] p = 0.042

Control Group 6 [60%] 4 [40%] 0
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4. Discussion

A cognitive remediation program conducted to counteract cognitive decline in people
with bipolar disorder shows that it can unexpectedly lower the extent of anxiety symptoms
associated with bipolar disorder and reduce these symptoms to the point that, compared
to the control group, after the intervention, in the experimental group participants who
would screen positive for comorbid anxiety disorder, i.e., with a threshold score on the SAS
scale, showed a decrease. The results do not appear to be replicated in participants with
chronic non-psychiatric illnesses. The anxiety symptoms that improve the most are those
linked to the so-called psychological component (Items 1–6). While some psychosomatic
anxiety items improve, others do not; they do not appear to improve sleep-related anxiety
symptoms (Items 19 and 20), which worsen. This is an essential limitation because the
dysregulation of the sleep–wake rhythm can represent an element of vulnerability towards
relapses in bipolar disorders [61–63]. However, the secondary analysis relating to the effect
of virtual reality on all personal and social rhythms (in this same trial) highlighted that
the effect was still significant on overall rhythms, even if, consistent with the results of
the present analysis on the efficacy of anxiety symptoms, a low specific effect on sleep
rhythm was highlighted [64]. Indeed, the specific sleep rhythm in bipolar disorders is
altered in a linear correlation with the duration of the disease [65], and is of relevance in
the bipolar disorders of older adults and people with increasing risk of late-onset bipolar
disorder [66,67]. These elements, together with the low impact in cases with comorbidity
with chronic non-psychiatric illness, whose association with bipolar disorders increases
with age [68,69], suggest that intervention with virtual reality must target, at least in a
future experimental phase, young people or even conditions below the diagnostic threshold
in vulnerable people [70,71]. Firstly, even more than at other stages of life, especially in
adolescents and young adults, the use of antidepressants is even more contraindicated and
was associated with an increased risk of suicide; in fact, in 2004, the United States Food and
Drug Administration issued a black-box warning on antidepressants in adolescents and
young adults, indicating that they were associated with an increased risk of suicide [72].
Despite numerous controversies, this caution warning in youth prescribing remains in
force [73]. SSRI and SNRI antidepressants are the first choice for treating some anxiety
disorders [41]. However, for young people, the choice of a non-pharmacological treatment
should be a priority, if proven effective.

Regarding the limited improvement in specific anxiety symptoms, while the experi-
mental group showed significant improvements in overall anxiety symptoms, specific items
related to psychosomatic and sleep-related anxiety did not show significant improvements.
This heterogeneity in the results indicates that the intervention may not be equally effective
for all types of anxiety symptoms.

Furthermore, with regard to comorbidity considerations, the study shows that im-
provements in anxiety symptoms are less pronounced in participants with comorbid chronic
non-psychiatric illnesses. This suggests that the intervention may need to be tailored or
supplemented for individuals with multiple health conditions.

Some significant limitations that interfere with the possibility of generalizing the
results are attributable to the small sample size. However, given the almost complete
absence of literature data on this specific intervention in a specific population, the objective
of the study was to perform a feasibility analysis and derive a preliminary measure of
improvement that subsequent studies can confirm.

Thus, the results of this study suggest that virtual reality interventions could have a
role in young adults with bipolar disorders or at risk for bipolar disorders, remembering
that anxiety disorder comorbidity is associated with a higher frequency of recurrence in
bipolar disorders [18] and with a higher risk of suicide [19,20]. Furthermore, not only were
anxiety disorders found, even during the phases of euthymia of the bipolar course [4], but,
especially in youth and young adults, anxiety disorders are often a precursor to the onset
of bipolar disorder [74,75].
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Future studies must, therefore, be aimed at studying the effect of virtual reality in
the initial phases of bipolar disorder on anxiety and the repercussions on the course of
the mood disorder, or even the effect in young adults with hyperactivity and novelty
seeking [76–78] and under stress with anxiety symptoms that exhibit characteristics of high
risk for bipolar disorder [79,80].

5. Conclusions

The study suggests that virtual reality could have a role in treating anxiety symptoms
and disorders in young adults with bipolar disorders or in anxiety symptoms of people
with hyperactivity and novelty seeking under stress and high risk for bipolar disorder.
As highlighted in the literature, our results emphasize that an improvement in anxiety
symptoms influences the overall course of bipolar disorder [81–83]. Future studies are
needed to confirm the preliminary results of this secondary outcome study.

Author Contributions: Conceptualization: D.P., M.T. and F.S.; methodology: D.P., M.T. and F.S.;
software: M.T. and F.S.; formal analysis: M.T. and F.S.; investigation: A.P.; data curation: D.P.,
M.T., A.P. and F.S.; writing—original draft preparation: D.P., M.T. and F.S.; writing—review and
editing: D.P., A.U., E.C., M.N., C.I.A.G., A.P., M.T. and F.S.; supervision: M.T. and F.S.; project
administration: F.S.; funding acquisition: A.P. All authors have read and agreed to the published
version of the manuscript.

Funding: The study is funded by the Fondazione di Sardegna (U351.2020/AI.334.MGB-2020.1581).

Institutional Review Board Statement: The study is registered on ClinicalTrials.gov (NCT05070065).
The regional ethical committee approved the study (PG/2020/21681) on 22 December 2020.

Informed Consent Statement: Informed consent was signed by each candidate.

Data Availability Statement: The data presented in this study are available upon request from the
corresponding author. The data are not publicly available due to privacy and ethical issues.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Merikangas, K.R.; Jin, R.; He, J.-P.; Kessler, R.C.; Lee, S.; Sampson, N.A.; Viana, M.C.; Andrade, L.H.; Hu, C.; Karam, E.G.; et al.

Prevalence and Correlates of Bipolar Spectrum Disorder in the World Mental Health Survey Initiative. Arch. Gen. Psychiatry 2011,
68, 241–251. [CrossRef] [PubMed]

2. Carta, M.G.; Angst, J. Screening for Bipolar Disorders: A Public Health Issue. J. Affect. Disord. 2016, 205, 139–143. [CrossRef]
3. Humpston, C.S.; Bebbington, P.; Marwaha, S. Bipolar Disorder: Prevalence, Help-Seeking and Use of Mental Health Care in

England. Findings from the 2014 Adult Psychiatric Morbidity Survey. J. Affect. Disord. 2021, 282, 426–433. [CrossRef] [PubMed]
4. Pavlova, B.; Warnock-Parkes, E.; Alda, M.; Uher, R.; Clark, D.M. Cognitive Behavioural Therapy for Social Anxiety Disorder in

People with Bipolar Disorder: A Case Series. Int. J. Bipolar Disord. 2024, 12, 1. [CrossRef] [PubMed]
5. Dagani, J.; Signorini, G.; Nielssen, O.; Bani, M.; Pastore, A.; de Girolamo, G.; Large, M. Meta-Analysis of the Interval between the

Onset and Management of Bipolar Disorder. Can. J. Psychiatry 2017, 62, 247–258. [CrossRef] [PubMed]
6. Lublóy, Á.; Keresztúri, J.L.; Németh, A.; Mihalicza, P. Exploring Factors of Diagnostic Delay for Patients with Bipolar Disorder: A

Population-Based Cohort Study. BMC Psychiatry 2020, 20, 75. [CrossRef]
7. An, D.; Hong, K.S.; Kim, J.-H. Exploratory Factor Analysis and Confirmatory Factor Analysis of the Korean Version of Hypomania

Checklist-32. Psychiatry Investig. 2011, 8, 334–339. [CrossRef] [PubMed]
8. Culpepper, L. Misdiagnosis of Bipolar Depression in Primary Care Practices. J. Clin. Psychiatry 2014, 75, 26382. [CrossRef]
9. Virtanen, S.; Lagerberg, T.; Takami Lageborn, C.; Kuja-Halkola, R.; Brikell, I.; Matthews, A.A.; Lichtenstein, P.; D’Onofrio, B.M.;

Landén, M.; Chang, Z. Antidepressant Use and Risk of Manic Episodes in Children and Adolescents with Unipolar Depression.
JAMA Psychiatry 2024, 81, 25–33. [CrossRef]

10. Perlis, R.H.; Ostacher, M.J.; Goldberg, J.F.; Miklowitz, D.J.; Friedman, E.; Calabrese, J.; Thase, M.E.; Sachs, G.S. Transition to Mania
During Treatment of Bipolar Depression. Neuropsychopharmacology 2010, 35, 2545–2552. [CrossRef]

11. Carta, M.G.; Tondo, L.; Balestrieri, M.; Caraci, F.; dell’Osso, L.; Di Sciascio, G.; Faravelli, C.; Hardoy, M.C.; Lecca, M.E.;
Moro, M.F.; et al. Sub-Threshold Depression and Antidepressants Use in a Community Sample: Searching Anxiety and Finding
Bipolar Disorder. BMC Psychiatry 2011, 11, 164. [CrossRef]

12. Yatham, L.N.; Kennedy, S.H.; Parikh, S.V.; Schaffer, A.; Bond, D.J.; Frey, B.N.; Sharma, V.; Goldstein, B.I.; Rej, S.; Beaulieu, S.; et al.
Canadian Network for Mood and Anxiety Treatments (CANMAT) and International Society for Bipolar Disorders (ISBD) 2018
Guidelines for the Management of Patients with Bipolar Disorder. Bipolar Disord. 2018, 20, 97–170. [CrossRef] [PubMed]

https://doi.org/10.1001/archgenpsychiatry.2011.12
https://www.ncbi.nlm.nih.gov/pubmed/21383262
https://doi.org/10.1016/j.jad.2016.03.072
https://doi.org/10.1016/j.jad.2020.12.151
https://www.ncbi.nlm.nih.gov/pubmed/33422818
https://doi.org/10.1186/s40345-023-00321-8
https://www.ncbi.nlm.nih.gov/pubmed/38180531
https://doi.org/10.1177/0706743716656607
https://www.ncbi.nlm.nih.gov/pubmed/27462036
https://doi.org/10.1186/s12888-020-2483-y
https://doi.org/10.4306/pi.2011.8.4.334
https://www.ncbi.nlm.nih.gov/pubmed/22216043
https://doi.org/10.4088/JCP.13019tx1c
https://doi.org/10.1001/jamapsychiatry.2023.3555
https://doi.org/10.1038/npp.2010.122
https://doi.org/10.1186/1471-244X-11-164
https://doi.org/10.1111/bdi.12609
https://www.ncbi.nlm.nih.gov/pubmed/29536616


J. Clin. Med. 2024, 13, 4203 11 of 14

13. MacQueen, G.M.; Young, L.T.; Joffe, R.T. A Review of Psychosocial Outcome in Patients with Bipolar Disorder. Acta Psychiatr.
Scand. 2001, 103, 163–170. [CrossRef]

14. Marwaha, S.; Durrani, A.; Singh, S. Employment Outcomes in People with Bipolar Disorder: A Systematic Review. Acta Psychiatr.
Scand. 2013, 128, 179–193. [CrossRef]

15. Buoli, M.; Cesana, B.M.; Fagiolini, A.; Albert, U.; Maina, G.; de Bartolomeis, A.; Pompili, M.; Bondi, E.; Steardo, L., Jr.;
Amore, M.; et al. Which Factors Delay Treatment in Bipolar Disorder? A Nationwide Study Focussed on Duration of Untreated
Illness. Early Interv. Psychiatry 2021, 15, 1136–1145. [CrossRef]

16. Chan, J.K.N.; Correll, C.U.; Wong, C.S.M.; Chu, R.S.T.; Fung, V.S.C.; Wong, G.H.S.; Lei, J.H.C.; Chang, W.C. Life Expectancy and
Years of Potential Life Lost in People with Mental Disorders: A Systematic Review and Meta-Analysis. eClinicalMedicine 2023,
65, 102294. [CrossRef] [PubMed]

17. Pavlova, B.; Perroud, N.; Cordera, P.; Uher, R.; Alda, M.; Dayer, A.; Aubry, J.-M. Anxiety Disorders and Childhood Maltreatment
as Predictors of Outcome in Bipolar Disorder. J. Affect. Disord. 2018, 225, 337–341. [CrossRef]

18. Lorenzo-Luaces, L.; Amsterdam, J.D.; DeRubeis, R.J. Residual Anxiety May Be Associated with Depressive Relapse during
Continuation Therapy of Bipolar II Depression. J. Affect. Disord. 2018, 227, 379–383. [CrossRef]

19. Simon, N.M.; Zalta, A.K.; Otto, M.W.; Ostacher, M.J.; Fischmann, D.; Chow, C.W.; Thompson, E.H.; Stevens, J.C.; Demopulos, C.M.;
Nierenberg, A.A.; et al. The Association of Comorbid Anxiety Disorders with Suicide Attempts and Suicidal Ideation in
Outpatients with Bipolar Disorder. J. Psychiatr. Res. 2007, 41, 255–264. [CrossRef]

20. Amuk, O.C.; Patel, R.S. Comorbid Anxiety Increases Suicidal Risk in Bipolar Depression: Analysis of 9720 Adolescent Inpatients.
Behav. Sci. 2020, 10, 108. [CrossRef]

21. Pavlova, B.; Perlis, R.H.; Alda, M.; Uher, R. Lifetime Prevalence of Anxiety Disorders in People with Bipolar Disorder: A
Systematic Review and Meta-Analysis. Lancet Psychiatry 2015, 2, 710–717. [CrossRef]

22. Coryell, W.; Solomon, D.A.; Fiedorowicz, J.G.; Endicott, J.; Schettler, P.J.; Judd, L.L. Anxiety and Outcome in Bipolar Disorder. Am.
J. Psychiatry 2009, 166, 1238–1243. [CrossRef]

23. Goes, F.S. The Importance of Anxiety States in Bipolar Disorder. Curr. Psychiatry Rep. 2015, 17, 3. [CrossRef]
24. Kauer-Sant’Anna, M.; Frey, B.N.; Andreazza, A.C.; Ceresér, K.M.; Gazalle, F.K.; Tramontina, J.; da Costa, S.C.; Santin, A.;

Kapczinski, F. Anxiety Comorbidity and Quality of Life in Bipolar Disorder Patients. Can. J. Psychiatry 2007, 52, 175–181.
[CrossRef]

25. Simon, N.M.; Otto, M.W.; Fischmann, D.; Racette, S.; Nierenberg, A.A.; Pollack, M.H.; Smoller, J.W. Panic Disorder and Bipolar
Disorder: Anxiety Sensitivity as a Potential Mediator of Panic during Manic States. J. Affect. Disord. 2005, 87, 101–105. [CrossRef]

26. Keller, M.B. Prevalence and Impact of Comorbid Anxiety and Bipolar Disorder. J. Clin. Psychiatry 2006, 67, 15429.
27. Suppes, T.; Kelly, D.I.; Perla, J.M. Challenges in the Management of Bipolar Depression. J. Clin. Psychiatry 2005, 66, 2476.
28. Dursun, S.M.; Blackburn, J.R.; Kutcher, S.P. An Exploratory Approach to the Serotonergic Hypothesis of Depression: Bridging the

Synaptic Gap. Med. Hypotheses 2001, 56, 235–243. [CrossRef]
29. Simon, N.M.; Otto, M.W.; Wisniewski, S.R.; Fossey, M.; Sagduyu, K.; Frank, E.; Sachs, G.S.; Nierenberg, A.A.; Thase, M.E.;

Pollack, M.H. Anxiety Disorder Comorbidity in Bipolar Disorder Patients: Data From the First 500 Participants in the Systematic
Treatment Enhancement Program for Bipolar Disorder (STEP-BD). Am. J. Psychiatry 2004, 161, 2222–2229. [CrossRef]

30. Wagner, K.D. Diagnosis and Treatment of Bipolar Disorder in Children and Adolescents. J. Clin. Psychiatry 2004, 65, 4419.
31. McElroy, S.L.; Altshuler, L.L.; Suppes, T.; Keck, P.E.; Frye, M.A.; Denicoff, K.D.; Nolen, W.A.; Kupka, R.W.; Leverich, G.S.;

Rochussen, J.R.; et al. Axis I Psychiatric Comorbidity and Its Relationship to Historical Illness Variables in 288 Patients with
Bipolar Disorder. Am. J. Psychiatry 2001, 158, 420–426. [CrossRef] [PubMed]

32. Freeman, M.P.; Freeman, S.A.; McElroy, S.L. The Comorbidity of Bipolar and Anxiety Disorders: Prevalence, Psychobiology, and
Treatment Issues. J. Affect. Disord. 2002, 68, 1–23. [CrossRef] [PubMed]

33. MacKinnon, D.F.; Zandi, P.P.; Cooper, J.; Potash, J.B.; Simpson, S.G.; Gershon, E.; Nurnberger, J.; Reich, T.; DePaulo, J.R. Comorbid
Bipolar Disorder and Panic Disorder in Families with a High Prevalence of Bipolar Disorder. Am. J. Psychiatry 2002, 159, 30–35.
[CrossRef] [PubMed]

34. Post, R.M. The Impact of Bipolar Depression. J. Clin. Psychiatry 2005, 66, 8535.
35. Wozniak, J.; Biederman, J.; Monuteaux, M.C.; Richards, J.; Faraone, S.V. Parsing the Comorbidity between Bipolar Disorder and

Anxiety Disorders: A Familial Risk Analysis. J. Child Adolesc. Psychopharmacol. 2002, 12, 101–111. [CrossRef] [PubMed]
36. Sanches, M.; Nguyen, L.K.; Chung, T.H.; Nestadt, P.; Wilcox, H.C.; Coryell, W.H.; Soares, J.C.; Selvaraj, S. Anxiety Symptoms and

Suicidal Thoughts and Behaviors among Patients with Mood Disorders. J. Affect. Disord. 2022, 307, 171–177. [CrossRef]
37. Boylan, K.R.; Bieling, P.J.; Marriott, M.; Begin, H.; Young, L.T.; MacQueen, G.M. Impact of Comorbid Anxiety Disorders on

Outcome in a Cohort of Patients with Bipolar Disorder. J. Clin. Psychiatry 2004, 65, 8573. [CrossRef]
38. Martínez-Arán, A.; Vieta, E.; Reinares, M.; Colom, F.; Torrent, C.; Sánchez-Moreno, J.; Benabarre, A.; Goikolea, J.M.; Comes, M.;

Salamero, M. Cognitive Function Across Manic or Hypomanic, Depressed, and Euthymic States in Bipolar Disorder. Am. J.
Psychiatry 2004, 161, 262–270. [CrossRef]

https://doi.org/10.1034/j.1600-0447.2001.00059.x
https://doi.org/10.1111/acps.12087
https://doi.org/10.1111/eip.13051
https://doi.org/10.1016/j.eclinm.2023.102294
https://www.ncbi.nlm.nih.gov/pubmed/37965432
https://doi.org/10.1016/j.jad.2017.08.048
https://doi.org/10.1016/j.jad.2017.11.028
https://doi.org/10.1016/j.jpsychires.2006.08.004
https://doi.org/10.3390/bs10070108
https://doi.org/10.1016/S2215-0366(15)00112-1
https://doi.org/10.1176/appi.ajp.2009.09020218
https://doi.org/10.1007/s11920-014-0540-2
https://doi.org/10.1177/070674370705200309
https://doi.org/10.1016/j.jad.2005.02.004
https://doi.org/10.1054/mehy.2000.1187
https://doi.org/10.1176/appi.ajp.161.12.2222
https://doi.org/10.1176/appi.ajp.158.3.420
https://www.ncbi.nlm.nih.gov/pubmed/11229983
https://doi.org/10.1016/S0165-0327(00)00299-8
https://www.ncbi.nlm.nih.gov/pubmed/11869778
https://doi.org/10.1176/appi.ajp.159.1.30
https://www.ncbi.nlm.nih.gov/pubmed/11772686
https://doi.org/10.1089/104454602760219144
https://www.ncbi.nlm.nih.gov/pubmed/12188979
https://doi.org/10.1016/j.jad.2022.03.046
https://doi.org/10.4088/JCP.v65n0813
https://doi.org/10.1176/appi.ajp.161.2.262


J. Clin. Med. 2024, 13, 4203 12 of 14

39. Titone, M.K.; Freed, R.D.; O’Garro-Moore, J.K.; Gepty, A.; Ng, T.H.; Stange, J.P.; Abramson, L.Y.; Alloy, L.B. The Role of Lifetime
Anxiety History in the Course of Bipolar Spectrum Disorders. Psychiatry Res. 2018, 264, 202–209. [CrossRef]

40. McIntyre, R.S.; Alda, M.; Baldessarini, R.J.; Bauer, M.; Berk, M.; Correll, C.U.; Fagiolini, A.; Fountoulakis, K.; Frye, M.A.;
Grunze, H.; et al. The Clinical Characterization of the Adult Patient with Bipolar Disorder Aimed at Personalization of Manage-
ment. World Psychiatry 2022, 21, 364–387. [CrossRef]

41. Bandelow, B.; Allgulander, C.; Baldwin, D.S.; Costa, D.L.D.C.; Denys, D.; Dilbaz, N.; Domschke, K.; Eriksson, E.; Fineberg, N.A.;
Hättenschwiler, J.; et al. World Federation of Societies of Biological Psychiatry (WFSBP) Guidelines for Treatment of Anxiety,
Obsessive-Compulsive and Posttraumatic Stress Disorders—Version 3. Part I: Anxiety Disorders. World J. Biol. Psychiatry 2023, 24,
79–117. [CrossRef] [PubMed]

42. Bandelow, B.; Lichte, T.; Rudolf, S.; Wiltink, J.; Beutel, M. Hintergrund: Angststörungen. In S3-Leitlinie Angststörungen;
Bandelow, B., Lichte, T., Rudolf, S., Wiltink, J., Beutel, M., Eds.; Springer: Berlin/Heidelberg, Germany, 2015; pp. 43–52,
ISBN 978-3-662-44136-7.

43. Goodwin, G.; Haddad, P.; Ferrier, I.; Aronson, J.; Barnes, T.; Cipriani, A.; Coghill, D.; Fazel, S.; Geddes, J.; Grunze, H.; et al.
Evidence-Based Guidelines for Treating Bipolar Disorder: Revised Third Edition Recommendations from the British Association
for Psychopharmacology. J. Psychopharmacol. 2016, 30, 495–553. [CrossRef]

44. Perra, A.; Galetti, A.; Zaccheddu, R.; Locci, A.; Piludu, F.; Preti, A.; Primavera, D.; Di Natale, L.; Nardi, A.E.; Kurotshka, P.K.; et al.
A Recovery-Oriented Program for People with Bipolar Disorder through Virtual Reality-Based Cognitive Remediation: Results of
a Feasibility Randomized Clinical Trial. J. Clin. Med. 2023, 12, 2142. [CrossRef] [PubMed]

45. Perra, A.; De Lorenzo, V.; Zaccheddu, R.; Locci, A.; Piludu, F.; Preti, A.; Di Natale, L.; Galetti, A.; Nardi, A.E.; Cossu, G.; et al.
Cognitive Remediation Virtual Reality Tool a Recovery-Oriented Project for People with Bipolar Disorder: Protocol of a Feasibility
Randomized Clinical Trial. Clin. Pract. Epidemiol. Ment. Health 2022, 18, e174501792208220. [CrossRef] [PubMed]

46. Stange, J.P.; Eisner, L.R.; Hölzel, B.K.; Peckham, A.D.; Dougherty, D.D.; Rauch, S.L.; Nierenberg, A.A.; Lazar, S.; Deckersbach, T.
Mindfulness-Based Cognitive Therapy for Bipolar Disorder: Effects on Cognitive Functioning. J. Psychiatr. Pract. 2011, 17, 410.
[CrossRef]

47. Eldridge, S.M.; Chan, C.L.; Campbell, M.J.; Bond, C.M.; Hopewell, S.; Thabane, L.; Lancaster, G.A. CONSORT 2010 Statement:
Extension to Randomised Pilot and Feasibility Trials. BMJ 2016, 355, i5239. [CrossRef] [PubMed]

48. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th ed.; DSM-IV-TR; American Psychiatric
Association: Washington, DC, USA, 2000, ISBN 978-0-89042-025-6.

49. Shaigetz, V.G.; Proulx, C.; Cabral, A.; Choudhury, N.; Hewko, M.; Kohlenberg, E.; Segado, M.; Smith, M.S.D.; Debergue, P. An
Immersive and Interactive Platform for Cognitive Assessment and Rehabilitation (bWell): Design and Iterative Development
Process. JMIR Rehabil. Assist. Technol. 2021, 8, e26629. [CrossRef] [PubMed]

50. Funk, M.; Drew, N. WHO QualityRights: Transforming Mental Health Services. Lancet Psychiatry 2017, 4, 826–827. [CrossRef]
[PubMed]

51. Moro, M.F.; Pathare, S.; Zinkler, M.; Osei, A.; Puras, D.; Paccial, R.C.; Carta, M.G. The WHO QualityRights Initiative: Building
Partnerships among Psychiatrists, People with Lived Experience and Other Key Stakeholders to Improve the Quality of Mental
Healthcare. Br. J. Psychiatry 2022, 220, 49–51. [CrossRef]

52. Carta, M.; Preti, A.; Akiskal, H. Coping with the New Era: Noise and Light Pollution, Hperactivity and Steroid Hormones.
Towards an Evolutionary View of Bipolar Disorders. Clin. Pract. Epidemiol. Ment. Health 2018, 14, 33–36. [CrossRef]

53. Kalcev, G.; Scano, A.; Orrù, G.; Primavera, D.; Cossu, G.; Nardi, A.E.; Carta, M.G. Is a Genetic Variant Associated with Bipolar
Disorder Frequent in People without Bipolar Disorder but with Characteristics of Hyperactivity and Novelty Seeking? Clin. Pract.
Epidemiol. Ment. Health 2023, 19, e174501792303280. [CrossRef] [PubMed]

54. Carta, M.G.; Kalcev, G.; Scano, A.; Primavera, D.; Orrù, G.; Gureye, O.; Cossu, G.; Nardi, A.E. Is Bipolar Disorder the Consequence
of a Genetic Weakness or Not Having Correctly Used a Potential Adaptive Condition? Brain Sci. 2023, 13, 16. [CrossRef] [PubMed]

55. Freeman, D.; Reeve, S.; Robinson, A.; Ehlers, A.; Clark, D.; Spanlang, B.; Slater, M. Virtual Reality in the Assessment, Understand-
ing, and Treatment of Mental Health Disorders. Psychol. Med. 2017, 47, 2393–2400. [CrossRef] [PubMed]
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