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Summary

Aim. An idiographic evaluation of the effectiveness of including Mindfulness Skills Train-
ing in Virtual Reality (MST-VR) in the treatment of patients with schizophrenia disorders and
its comparison with the results of a group effects analysis.

Material and method. Twenty-five patients with schizophrenia and schizoaffective psy-
chosis were assessed at 4-week intervals (one month before training, at the beginning and the
end of training) using: Positive and Negative Syndrome Scale (PANSS-6), Quick Inventory of
Depressive Symptomatology (QIDS), Beck Depression Inventory (BDI®-II), Beck Anxiety
Inventory (BAI), State-Trait Anxiety Inventory (STAI), Perceived Stress Scale (PSS-10) and
Addenbrooke’s Cognitive Examination III (ACE-III). The Reliable Change Index (RCI) was
used for statistical evaluation, and Cohen’s d was used to assess effect size.

Results. Twenty patients (80%) achieved improvements in the severity of general symp-
toms, positive and negative symptoms, stress, anxiety, depression, and cognitive functioning.
Individual patients showed deterioration in anxiety (2 patients, 8%) and stress (1 patient, 4%).
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The RCI method showed greater sensitivity in detecting changes than standard monographic
statistical methods.

Conclusions. The MST-VR intervention as an adjunctive treatment for patients with
schizophrenia and schizoaffective psychosis is safe and beneficial. The RCI method is valu-
able in assessing the dynamics of individual patient outcomes.

Key words: virtual reality, schizophrenia and schizoaffective psychosis, idiographic
method

Introduction

The treatment of people with non-affective psychosis, focused on symptom
reduction through pharmacotherapy and various types of psychotherapy, is often
insufficient [1-3]. With symptoms usually persisting despite standard treatment, new
psychotherapeutic approaches based on symptom acceptance and mindfulness tech-
niques are being developed [4, 5]. The third wave of cognitive-behavioral therapies
proposes mindfulness-based interventions which are intended to lead to a change in
the patient’s maladaptive responses to emerging symptoms of mental disorders into
non-judgmental and accepting ones. This, in turn, leads to a reduction in stress levels,
which ultimately results in a decrease in the severity of the symptoms themselves.

A wealth of data has accumulated supporting the effectiveness of mindfulness-
-based interventions in the treatment of various disorders, such as personality disorders
(especially borderline), obsessive-compulsive disorder, depression, anxiety disorders,
chronic pain, addiction, eating disorders, ADHD, PTSD, and Alzheimer’s disease,
among others [6]. For many years, there have also been attempts to adapt mindfulness-
-based interventions as a complementary therapy for the treatment of psychotic and
depressive symptoms among patients with schizophrenia [7-11]. Earlier studies re-
commended caution and expressed reservations about the use of mindfulness-based
interventions in individuals diagnosed with, or susceptible to, schizophrenia spectrum
disorders [9, 10, 12-14]. It has been argued that the classic form of mindfulness training
— which typically takes place in silence — may act as a trigger for the exacerbation of
both negative and positive symptoms [9].

In recent years, many meta-analyses have been published demonstrating the effec-
tiveness of mindfulness-based interventions for this group of patients [15-18]. It should
be stressed that mindfulness-based interventions were effective in psychotic patients,
with small to moderate effects that were relatively durable, lasting at least 3 to 6 months
[3]. Favorable and more consistent results were found for negative rather than positive
symptoms. These results allow us to assume that mindfulness practices can be applied
to psychotic patients, provided that appropriate modifications to mindfulness protocols
are made to ensure safety. The most essential element of these adaptations, as evidenced
by numerous meta-analyses, is the creation of a safe environment. Virtual Reality (VR)
appears to be an environment in which the advantages of attentive observation can be
combined with the constraints of disorder-specific procedures [ 1-3]. In the case of patients
with schizophrenia who struggle with distractibility and cognitive difficulties, it is hy-
pothesized that VR will enable them to focus more fully on the therapeutic process [4, 5].
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The natural environment presented in VR, serving as a background for mindful-
ness exercises, supports the use of cognitive resources limited by the disease. In such
an environment, attentional fatigue is reduced, significantly improving the ability to
concentrate [19].

Studies show that the effectiveness of practicing various mindfulness techniques in
a VR environment depends on the degree of presence experienced [19]. For psychotic
patients, the introduction of a safe, reproducible VR environment reduces the need
to learn the therapeutic procedure, allowing them to focus on following instructions.
These features of the VR environment, in the case of patients with schizophrenia, may
positively influence motivation to undertake and continue therapeutic intervention
[4, 5]. The results so far point to the particular usefulness — in addition to the VR en-
vironment — of psychoeducation, the trainer’s personality, and the regularity of home
practice [1, 3]. The positive role of psychoeducation and the trainer’s personality is
not only to explain the nature of the illness and offer ways to manage symptoms but,
above all, to provide patients with a safe and supportive environment for calmly ex-
ploring their own experiences. Psychotic suffering, according to the conceptualization
of mindfulness, is a consequence not only of the symptoms themselves, but above all
of the person’s reaction to these symptoms as they appear [9].

In our first publication, we demonstrated the positive effect of our original pro-
gram combining mindfulness training conducted in virtual reality (MST-VR) with
elements of psychoeducation on the severity of both positive and negative psychotic
symptoms (based on group-level comparison) [5]. At that time, only averaged results
for the entire group were analyzed, without considering individual patient outcomes.
Encouraged by these results, we decided to examine how the therapeutic procedure
we used affects individual patients by employing an alternative idiographic method
based on the Reliable Change Index (RCI), which allows for the assessment of change
at the individual level.

Material

The subjects were recruited from a network of Krakow centers linked by a common
rehabilitation program: the Day Ward of Rehabilitation and Psychosis Treatment, the
Adult Psychiatry Clinic of the University Hospital in Krakow, and the Community Day
Care Home run by the Association for the Development of Psychiatry and Community
Care. The study was approved by the Bioethics Committee of the Jagiellonian Uni-
versity Medical College (approval no. 1072.6120.11.2021, dated February 17, 2021).

The study enrolled 42 adults aged 18-50 years with a diagnosis of schizophrenia
or schizoaffective disorder, established by an experienced clinician based on ICD-
10 diagnostic criteria. Twenty-five participants (59.5%) completed the full training
and underwent all three assessments. The study group had a mean age of 39.3 years
(SD = 11.1), and 60% of the participants were male. All participants were receiving
regular pharmacological treatment; with the exception of one patient (monotherapy
with a first-generation antipsychotic drug), all were taking second-generation antipsy-
chotics. In addition, four individuals (16%) were receiving mood stabilizers (Lithium,
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Tegretol, Depakine) and 10 subjects (40%) were taking antidepressants. A more detailed
description of the study group can be found in a previous publication [5].

Methods

The therapeutic intervention included 12 sessions of mindfulness training in VR,
conducted three times per week over four weeks. A repeated-measures design was
used. Each study participant completed the first series of tests and questionnaires (T1)
and remained in standard treatment (Treatment as Usual — TAU) for four weeks. The
second measurement (T2) took place just before the beginning of the training, i.e.,
the MTS-VR intervention, which lasted four weeks and was followed by the final
measurement (T3) [5].

The abbreviated PANSS-6 scale [20, 21] and the Addenbrooke’s Cognitive Exa-
mination IIT (ACE III) cognitive function scale [22] were used during each of the three
clinical assessments conducted by experienced clinicians. The subjects filled in self-
-report questionnaires: the QIDS-SR depression severity scale [23], Beck Depression
Inventory (BDI) [24], Beck Anxiety Inventory (BAI) [25], Perceived Stress Scale
(PSS-10) [25], and the State-Trait Anxiety Inventory (STAI) [26].

Statistical methods

Descriptive statistics were used to characterize the study group. The Reliable
Change Index (RCI) for repeated measures and Cohen’s d were used to assess the
magnitude of changes in symptoms, emotions, and cognitive functioning [27-30]. Due
to the small number of subjects, an 80% confidence interval was used to evaluate the
significance of individual changes [27].

Compared to the previous publication, the current study applies a different ana-
lytical strategy to measure change in each patient individually. As it is an idiographic
method, the RCI allows for estimating the percentage of subjects who showed statisti-
cally significant change after the intervention. The main advantage of this analytical
strategy is its ability to identify significant changes in various indicators at the level of
a single patient [28-30]. An additional advantage of the RCI is that the method makes
it possible to calculate the probability that an observed change is due to measurement
error or to the application of a specific therapeutic intervention [31-33]. It should be
noted that the RCI is widely used to assess the effectiveness of various therapeutic
interventions [22, 34], as well as in the social sciences [35].

Cohen’s d [36] was used to measure the effect size of the test—retest difference.
When interpreting the effect size, general guidelines for cutoff points were applied,
i.e., small (d >0.2), moderate (d >0.5), and large (d >0.8).

Results

In the evaluation of the intervention (Table 1), statistically significant changes were
observed — listed in order of estimated effect size — in the following areas: cognitive
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improvement on the ACE (d = 0.51; improvement in 3 patients [12%]), decrease in
anxiety on the BAI (d = 0.38; improvement in 3 patients [12%]), decrease in positive
psychotic symptoms (d = 0.35; improvement in 4 patients [16%]), decrease in general
psychotic symptoms on the PANSS-6 (d = 0.34; improvement in 10 patients [40%]),
reduction in depressive symptoms on the QIDS (d = 0.32; improvement in 6 patients
[24%], worsening in 3 patients [12%]), decrease in anxiety severity on the STAI
(d=0.30; improvement in 3 patients [12%]; worsening in 2 patients [8%]), reduction
in depressive symptoms on the BDI (d = 0.28; improvement in 5 patients [20%]),
reduction in perceived stress on the PSS-10 (d = 0.27; improvement in 6 patients
[24%], worsening in 3 patients [12%]), and decrease in negative psychotic symptoms
(d=0.21; improvement in 1 patient [4%]).

Most patients benefited after participating in MST-VR (T2 vs. T3) compared to
TAU (T1 vs. T2). Twenty patients (80%) showed significant improvement on at least
one measure. Of these, nine patients (36%) experienced positive changes in more
than one area: one patient in six areas, one in five, one in four, four in three, and two
in two areas.

Table 1. Significant (improvement and worsening) and nonsignificant changes (trends)

at the 80% confidence level in the evaluation of the intervention (MST-VR; T1-T3)
and standard therapy only (TAU; T1-T2)

Group TAU MST-VR

Scale d + - d + -
ACE Il 0.18 1(10) 0(10) 0.51 3(17) 0(5)
PANSS-6 0.02 2(7) 4 (5) 0.34 10 (13) 0(2)
Posit. 0.03 1(7) 3(7) 0.35 4(18) 0(3)
Negat. 0.01 0 (6) 0(6) 0.21 1(21) 0(3)
BDI 0.08 1(10) 2 (6) 0.28 5(14) 0 (6)
QIDS 0.18 2(11) 0(6) 0.32 6 (10) 3(6)
BAI 0.27 5(10) 0(5) 0.38 3(14) 0(8)
STAI 0.26 1(15) 0 (6) 0.30 3(17) 2(3)
PSS-10 0.25 4(9) 1(7) 0.27 6(13) 3(3)

d — Cohen’s d effect size; [+] — number of participants who showed statistically significant clinical
improvement (trends toward improvement presented in brackets); [-] — number of participants who
showed statistically significant clinical deterioration (trends toward deterioration presented in brackets)

Significant symptomatic worsening occurred in 4 patients (16%). The adverse
changes were found only in the severity of anxiety and stress. Among these patients,
all but one showed improvement on at least one other measure. Only one patient (4%)
experienced a significant deterioration in BAI scores without any improvement or
trend toward improvement. One patient (4%) showed a substantial worsening on three
scales (BAI, STAI, PSS), but at the same time demonstrated significant improvement
on the ACE scale.
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The results, including statistically insignificant favorable changes (improvement
trends), show that in all indicators except QIDS, improvement tendencies were observed
in a greater number of patients after the intervention (MST-VR) compared to TAU.
The opposite phenomenon was observed for deterioration trends — in all indicators
except BAI, fewer patients showed tendencies toward deterioration after MST-VR
than during the TAU period.

In summary, the results indicate that MST-VR training was clearly more effective
than TAU. This applies both to the number of patients who showed statistically signi-
ficant improvement, and to the magnitude of the effect size.

Discussion

The analyses showed that the idiographic analytical strategy, compared to group-
-based analyses, captures a much broader range of the impact of the training [5].
The novelty obtained using a different analytical strategy is that including mindfulness
practices conducted in a VR environment significantly enhances the effects of TAU.
The results are consistent with studies of mindfulness-based interventions without the
use of VR, according to which such an intervention, coupled with the continuation of
standard treatment, improves overall symptomatology, including positive and negative
symptoms, level of functioning, and illness awareness [37]. The results are also consi-
stent with meta-analyses [1, 3, 38, 39], which indicate that incorporating mindfulness
elements into standard therapy improves overall symptomatology. However, some
negative symptoms may persist for 3 to 6 months [3].

The new analytical strategy confirmed the claim that incorporating mindfulness
elements conducted in a VR environment is not only effective but, above all, safe. This
phenomenon is mainly indicated by the results, which revealed that clinically significant
negative changes occurred in only four patients, with three simultaneously achieving
significant benefits on at least one scale. In those patients who experienced substantial
symptomatic worsening, the negative changes appeared only in the severity of anxiety
and stress. No deterioration was observed in depressive or psychotic symptom scales.
This suggests that even if the increased severity of anxiety and stress in some subjects
was due to the therapeutic intervention, it did not negatively affect the core symptoms
of schizophrenia or depression. To some extent, the results of the present study weaken
the weight of criticisms directed at mindfulness-based interventions — namely, that
they may exacerbate symptoms in cases of psychosis [40-42].

It should be noted that only one patient, in whom deterioration was observed on
one scale, did not experience improvement on any other scale. The lack of any impro-
vement in this patient may have been due to the high severity of psychotic symptoms
(26 points on the PANSS total scale) and in particular, negative symptoms (15 points
on the PANSS negative symptoms scale). The reasons for the lack of improvement
may have been both the high level of positive symptoms, which significantly impeded
the patient’s ability to focus on the training, and the presence of negative symptoms,
which reduced his motivation to participate and thus led to limited engagement in
the sessions.
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Using an idiographic strategy also made it possible to uncover adverse trends, the
identification of which may help prevent the negative effects of mindfulness-based
interventions through countermeasures (e.g., psychoeducation), thereby increasing the
safety of the method. Due to the relatively high variability in baseline measurements,
it is not possible to determine whether any underlying patient characteristics increase
the risk of deterioration following such an intervention. The observed increases in
anxiety and stress in some individuals were likely related to the training’s impact on
temporarily intensifying emotions triggered by exposure to previously avoided stimuli
(e.g., negative emotional states or thoughts). This phenomenon is confirmed by many
studies and by the views of experienced mindfulness practitioners, who report that
some individuals — especially at the beginning of practice — may experience increased
levels of stress, anxiety, or anger [43-45].

Temporary increases in these symptoms are very common during mindfulness
training and affect not only individuals from clinical populations but also non-clinical
participants. These side effects particularly intensify between the third and fourth week
of mindfulness practice [6]. Many researchers emphasize that temporary increases in
stress and anxiety indicators can be beneficial for developmental dynamics and are
associated with growing self-insight. However, in the case of prolonged persistence
of elevated levels of stress or anxiety, it is recommended that the patient withdraw
from this type of therapy, receive supportive care, or engage in individual therapy [46].

The positive effects of our research strategy were revealed especially in terms of
depressiveness. This fact is particularly noteworthy in the context of the results of
previous studies, where such an effect was not demonstrated [5]. Although the sig-
nificant clinical effects observed were again small in both effect size and the number
of patients, they were notably elevated among patients who showed improvement
trends — positive trends were absent in six (BDI) or nine (QIDS) patients. It should be
noted that this result is consistent with the findings of other studies [1, 3, 38, 39], and
is significant insofar as a reduction in depressiveness positively increases the patient’s
motivation to engage in therapy [3].

Positive effects also appeared in cognitive functioning. Although a clinically sig-
nificant change was achieved in only two patients, positive trends were found in the
majority of participants, i.e., 20 in total (no trend toward improvement was shown in
five patients). This result is important, as cognitive functions in patients with psychotic
disorders are typically impaired and particularly resistant to therapeutic interventions
[7, 8, 11]. This phenomenon is consistent with observations reported in the literature,
in which mindfulness-based interventions, even without the use of VR, effectively
improved cognitive functioning [47].

In terms of anxiety and stress, both favorable and unfavorable effects were observed.
The mindfulness-based interventions induced clinically significant improvement in
two patients regarding anxiety and in four patients regarding stress, but also caused
worsening in one and two patients, respectively. Similar effects were observed for
trends toward improvement (ten patients showed improvement trends in anxiety, and
seventeen in stress) and worsening (three patients showed worsening trends in anxiety,
and six in stress). This suggests the need for caution when implementing mindfulness
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practices in the treatment of psychotic patients, as stress and anxiety may induce or
exacerbate symptoms [1, 9, 14]. However, such a phenomenon was not revealed in
this study.

In conclusion, it should be stated that for psychotic patients, the inclusion of min-
dfulness elements appears to be not only beneficial but also safe. Safety seems to be
influenced primarily by the immersive VR environment and, as evidenced by some
research findings, by the empathic presence of the trainer [3] and psychoeducation
[48]. For this reason, we plan to incorporate psychoeducation in an expanded form in
future studies of mindfulness training designed for psychotic patients in virtual reality.

Conclusions

The idiographic analytic strategy used in this study indicates that the developed
mindfulness intervention can be safely yet effectively implemented in patients with
schizophrenia. Two key elements seem to determine the safety and effectiveness of
interventions based on various mindfulness techniques: the use of an immersive VR
environment and an empathetic and accepting attitude of the trainer or therapist as
a companion in the struggle with the disease. Such a strategy can significantly con-
tribute to overcoming temporary crises, strengthening the patient’s motivation, and
achieving greater benefits.

It should be stressed that when designing and conducting interventions for pa-
tients with schizophrenia, special attention must be paid to the psychiatric evaluation
of those qualified for therapy. In addition, an essential element for ensuring patient
safety and improving the positive efficacy of such treatments will be the monitoring
and control of stress and anxiety levels, which tend to increase especially at the very
beginning.

In the present study, it is inappropriate to discuss the effects produced by mind-
fulness techniques alone, since they were implemented alongside standard treatment.
However, the fact remains that mindfulness-based interventions not only did not
harm patients but, in most cases, clinically significantly supported the effects of their
treatment.

The results require confirmation in a targeted study conducted on a larger group,
with a control group and a longer intervention period. This is especially advisable
because, with mindfulness-based interventions, stable therapeutic effects are usually
observed only after 8 weeks of systematic practice. Although beneficial effects may
appear from the very first training, estimating these effects requires advanced neuro-
imaging tools.

Limitations

The formulation of the intervention method used with patients with schizophrenia
is associated with several limitations. The first limitation is the short duration of the
intervention. In short-term interventions, changes are observed mainly in measurements
taken immediately after implementation, particularly in the area of anxiety.
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Another limitation is the small sample size, which consisted mostly of chronic
patients with a severe course of illness. Admittedly, preliminary data suggest that
mindfulness training can also lead to a reduction in the severity of positive symptoms
in chronic patients, and such an effect was observed after three weeks of intervention.

An additional limitation is the reliance primarily on self-report tools and the lack
of assessment of the physiological components of stress. Additional evaluation in these
areas would have allowed for a more objective assessment of changes. In the case of
cognitive and psychotic symptoms, the clinician was not blinded and knew which phase
of the study the patient was in, which may have led to observer bias.

Not least among the limitations was the absence of a control group receiving only
the standard intervention. Therefore, it is not possible to determine precisely whether
the use of VR produced additional positive therapeutic effects, whether the effects
were caused by the mindfulness intervention alone, or by the therapeutic process as
a whole. This issue warrants further research comparing VR-based interventions with
a control group not exposed to VR.
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