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Abstract—Integrating human physiology into interactive
computer environments, game-based biofeedback provides an
intuitive platform to learn self-regulation through visualizing,
monitoring, and modulating real-time biosignals. The present
study presents a novel breath control biofeedback game aimed
at enhancing interoceptive awareness—the ability to sense and
appraise internal physiological signals—among adolescents and
investigated potential differential effects between virtual reality
(VR) and flat screen (FS) biofeedback. 45 participants
experienced the biofeedback game to practice slow-paced
breathing via VR and FS in a randomized order. Findings
revealed significant increases in self-ratings of interoceptive
awareness concerning the utility of bodily sensations, as well as
interconnectedness of mental, emotional, and physiological
processes for self-regulation. VR biofeedback may have
conferred an added potential benefit through increases in
attention regulation scores. While the effects of VR and FS
biofeedback did not differ, the order of modality exposure
influenced specific interoceptive outcomes. These findings
demonstrate the potential of biofeedback games in enhancing
interoceptive awareness, with clinical implications for
improving emotion regulation and mental health.
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I. INTRODUCTION

Game-based biofeedback combined with slow-paced
breathing (SPB) training provides a promising approach to
managing physiological responses to stress and thereby
reduce anxiety among children and adolescents [1], [2]. It
encompasses a close-loop system to measure, monitor, and
modulate biosignals in order to reinforce SPB techniques in
physiological regulation. Past studies have shown the
effectiveness of implementing different breathing patterns
under volitional control to achieve temporal coherence of
respiratory, blood pressure, and cardiac oscillations [3], [4],
[5]. Reducing breathing rate to six cycles per minute (cpm) at
the resonant frequency (~ 0.1 Hz) improves vagally-mediated
heart rate variability (HRV), an index of cardiac vagal tone
associated with self-regulation, emotional stability, cognitive
flexibility, and resilience to stress [4], [6], [7], [8]. Increasing
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cardiac oscillations and vagal stimulations can also activates
interoceptive areas influencing the accuracy and awareness of
bodily responses [9].

In game-based biofeedback approaches, breath control can
be incorporated into game mechanics as a natural input to
influence indirectly controlled biosignals (such as HRV).
These signals are measured via non-invasive wearable
devices, processed in an affective computing system to
determine self-regulation performance, then displayed to
users for monitoring purposes [10]. Unlike raw numbers or
complex waveforms in traditional biofeedback approaches,
game-based biofeedback integrates physiological information
dynamically in visual or auditory form (or both) as part of the
gameplay. In line with Skinner’s [11] operant conditioning
theory, biosignals are processed by data-driven algorithms to
generate corresponding rewards or punishments in a
computer-generated environment, such that effective
regulation strategies would lead to successful advancements
in the game. This human-computer interaction can encourage
greater engagement as well as making the goals and feedback
more accessible and intuitive for those without specialised
knowledge [12]. Game-based interventions may also
particularly appeal to young people who tend to be more
visually oriented, enjoy dynamic interactions, and motivated
by playful learning experiences in video games [1], [13].

With explicit access to a representation of their
interoceptive signals, individuals are then prompted to
monitor their ability to regulate otherwise-involuntary
physiological processes. Ultimately, biofeedback may equip
an individual with enhanced interoceptive awareness, which
relates to the conscious perception of interoception, an
umbrella term encompassing the process by which the nervous
system senses, interprets, and integrates information
concerning the state of inner body systems [14], [15]. For
example, Meyerholz et al. [16] has shown that cardio-based
feedback training can significantly improve cardioception,
providing evidence for the trainability of heartbeat perception.
This suggests one mechanism by which biofeedback training
could contribute to improving physiological symptoms of



mental health conditions. Moreover, interoception is
associated with awareness of emotional states, which serves
as a critical prerequisite for emotion regulation and decision
making processes [17]. Thus, over time, successful
implementation of biofeedback could influence mental states,
improve psychological well-being, and encourage proactive
physiological regulation without the external assistance of
self-monitoring instruments.

While promising, few studies have examined the effect of
game-based biofeedback on interoceptive awareness.
Although interoception has been proposed as a cognitive
mechanism underlying the effectiveness of biofeedback, the
assumption that biofeedback could enhance conscious
awareness of physiological states remains largely theoretical
and lack empirical evidence. Past studies employing SPB
training and biofeedback systems primarily focused on
objective measurements of interoceptive behavioural
performance (i.e., interoceptive accuracy and interoceptive
sensitivity), which do not necessary associate with subjective,
consciously experienced interoceptive features [18], [19].
Furthermore, limited literature explored the association of
interoceptive awareness with two-dimensional and three-
dimensional visualisation of physiological responses in
biofeedback. This is an important gap in knowledge in terms
of fully understanding the mechanisms underlying clinical
benefits of biofeedback. Changes in interoceptive awareness
could provide a valuable marker in assessing and comparing
impact of different biofeedback approaches on self-regulation.

Using a subset of data from a larger project exploring the
effect of biofeedback modalities on emotion regulation, the
present study aims to explore the effectiveness of a novel
biofeedback game co-developed by our research team and
Ninja Theory Ltd in improving interoceptive awareness, and
specifically, whether its impact might differ across virtual
reality (VR) and flat screen (FS) modalities. The main
hypotheses are as follows:

e Hypothesis 1: Game-based biofeedback facilitated
through VR (H1a) and FS display (H1b) would elicit a
significant improvement in all dimensions of
interoceptive awareness.

e Hypothesis 2: When compared to FS biofeedback, VR
biofeedback would elicit a greater improvement in all
dimensions of interoceptive awareness.

II. RELATED WORK

A. Technological Advancements in Biofeedback

Commonly used as a mind-body technique to regulate
involuntary bodily processes, the application of biofeedback
in healthcare settings ranges from anxiety reduction [20], [21],
stress management [22], [23], asthma [24], to physical and
neuromotor rehabilitation [25], [26], [27]. While biofeedback
training has been largely conducted in two-dimensional FS
environments with minimal narrative and, often, fairly
rudimentary representation of physiological signals,
technological advances in recent years offer new, and
potentially more engaging, possibilities. VR has emerged to
be a safe and engaging tool to render realistic immersion for
therapeutic purposes [28]. The integration of VR systems into
biofeedback is efficacious for a range of clinical outcomes,
such as improving symptoms of generalised anxiety disorder
[29], [30], reducing psychological stress [31], [32], fostering
apositive stress mindset [33], and managing chronic pain [34],

[35]. When compared to traditional FS approaches, VR can
improve user experience and generalisability of biofeedback
interventions by eliciting higher levels of motivation,
involvement, and attentional focus [36], [37], [38]. However,
few studies compared mental health outcomes across display
modalities. In this study, we hypothesized that VR, which
offers an immersive multisensory experience, would be a
more effective medium than FS for developing interoceptive
awareness.

Over the past decade, there has been growing interest in
employing game-based learning approaches within
biofeedback interventions to improve adolescent mental
health [1], [39], [40]. Incorporating representations of real-
time physiological signals into gameplay allows users to learn
self-regulation skills in a personalised and interactive
environment. Past research has demonstrated the efficacy of
biofeedback games in enhancing attention-cognitive
performance [41] as well as lowering HRV, a strong
physiological marker of stress, under stress induction [31].
Notably, game-based biofeedback incorporating SPB training
has been found to improve awareness of respiratory
symptoms, breath control, and heart rate control associated
with a strong sense of agency, all of which are factors
potentially relevant to interoception [36], [39], [41], [42].

B. Interoceptive Awareness and Mental Health

Interoceptive processing occurs across major biological
systems involved in supporting homeostatic control and
allostatic adaptation. Few interoceptive processes occur in
conscious awareness, yet subjective experiences influence
emotion regulation in ways that might not be reflected by
objective measures. In past studies, the construct of
interoceptive awareness, here defined as consciously
experienced interoceptive features, has been used
interchangeably as interoceptive sensibility and commonly
examined using self-report measures [15], [43], [44], [45].
However, it is important to note that some literature consider
these as separate entities and operationalised interoceptive
awareness as the metacognitive correspondence between
subjective and objective measures of interoception [1]. In
order to estimate changes in interoceptive awareness elicited
by VR and FS biofeedback games, we used the youth version
of Multidimensional Assessment of Interoceptive Awareness
[46] to investigate how people notice, experience and
discriminate interoceptive signals.

As posited by the James-Lange theory of emotion,
interoception is fundamental to the formation and experience
of emotions [47]. The somatic marker hypothesis indicates
that interoceptive awareness plays a pivotal role in emotional
processing as well as cognition relating to decision-making
and attention [48], [49]. These theoretical frameworks are well
supported by empirical research in neuroscience. For instance,
Pollatos et al. [50] showed that the perception of cardiac
signals is significantly associated with cortical processing of
emotional stimuli, indicating a strong relationship between
interoceptive awareness and emotion-related brain activity. In
addition, Terasawa et al.’s [51] functional magnetic resonance
imaging (fMRI) study examining neural activity found that
subjective evaluation of interoceptive state is critical for the
awareness of emotional state.

Importantly, recent studies have shown potential
neuroplasticity effects of interoceptive awareness, indicating
that the capacity to sense and appraise bodily signals can
potentially be improved through practice [52]. As suggested



by Mather and Thayer [53], increasing the amplitude of HRV
through self-regulation processes, such as biofeedback, could
lead to better emotional regulation and interoceptive
processing through stimulating synchrony in cerebral blood
flow and enhancing functional connectivity in brain networks.
This association is supported by a recent systematic review
[54], which further demonstrated higher interoception to be
predictive of effective downregulation of negative emotions.
This has important implications for emotion regulation, which
involves the ability to effectively appraise physiological
reactions and maintain coherent body-mind communications
[55]. Given that adolescence, a period of rapid cognitive,
physiological, and psychosocial development, is associated
with higher vulnerability to adversity and likelihood for onset
of mental disorders, effective strategies for improving
interoceptive awareness and emotion regulation is therefore
central to adolescent mental health [56].

III. METHODS

A. Participants

45 healthy adolescent volunteers with a mean age of 17.3
years (range: 16-18, SD = 0.78 years) participated in the
biofeedback experiment between November and December
2023. Participants were recruited via convenient sampling
using online advertisements, posters, and institutional mass-
mailing in Cambridgeshire. 60% of the participants (n = 27)
self-identified as female, 35.6% (n = 16) as male, and 4.4% (n
= 2) as non-binary. Eligible participants should have normal
or corrected-to-normal vision and adequate stereopsis.
Exclusion criteria included any significant history of
cardiovascular, neurological, metabolic, or psychiatric illness,
recent use of medication affecting cardiovascular function,
alcohol or substance misuse in the past six months, smoking,
and pregnancy. Ethical approval for this study was obtained
from Cambridge Psychology Research Ethics Committee.

B. Game-based Biofeedback

In this study, we developed a novel biofeedback game to
encourage physiological regulation and examine interoceptive
awareness. Participants were invited to play an identical
biofeedback game from a first-person perspective using two
modalities (i.e., VR or FS) in a randomized order. The game
scenario (see Figure 1), set in a calm sea during sunset, was
designed for participants to learn and practice physiological
regulation through SPB in a relaxing and intuitive manner.

The game experience and biometrics of participants were
monitored by researchers via a designated software interface
(Figure 2). In the game, participants were positioned on a
virtual boat and asked to optimise its movement by lowering
their breathing rate and heart rate. Specifically, they were
instructed to inhale, hold their breath, and exhale at regular 5-
second intervals for a predetermined set of breathing cycles.
The SPB instructions were delivered via audiovisual cues in
the virtual environment. Instructions for each phase of the
breathing cycle (e.g., ‘breathe in’, ‘hold’, and ‘breathe out”)
were presented in the middle of the screen and pronounced in
a neutral tone. In addition, the guided breathing pattern was
indicated by movements of light particles in the sky, which
would expand and retract during the inhalation phase and
exhalation phase, respectively, in order to assist participants
in learning SPB techniques.

Fig. 1. Example still of the virtual environment in the biofeedback game

Fig. 2. User interface of biofeedback game software

As part of the biofeedback mechanism (Figure 3),
participants were told that their heart rate was measured and
programmed to positively correlate with the boat propulsion.
In other words, their performance was indicated by the speed
of the boat, such that those with higher effectiveness in
learning and applying SPB techniques would steer the boat
and reach the finish line at a faster rate (range: 3.5—7 minutes).
In addition, their pulse wave (a direct readout of their digital
photoplethysmogram) was displayed on the prow of the boat
for participants to monitor their real-time biofeedback
performance. In summary, the biofeedback game measures,
translates, and integrates biosignals into game mechanics in
order to feedback useful physiological information for
participants to monitor and learn self-regulation skills in a
close-loop system.
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C. Apparatus

A digital pulse oximeter was used for taking
photoplethysmography (PPG) readings at baseline and during
the biofeedback intervention. The PPG signals were acquired
by Great Lakes NeuroTechnologies BioRadio™ and streamed
to BioCapture™ data acquisition system via Bluetooth for
signal processing and real-time monitoring on a desktop
computer interface. Heart rate data was extracted from PPG
recordings then further incorporated into the biofeedback
game, which was co-designed and operated using custom
software from Ninja Theory Ltd. The games were
programmed and run from a Windows 10 PC with an Intel®
Core™ i9-9900K CPU @ 3.60 Ghz processor, 64 GB Ram.
Stimulus delivery was facilitated by an HTC Vive Pro Eye
head-mounted display (HMD) with inbuilt headphones.
Figure 4 illustrates the game set-up.

D. Measures

The 32-item  Multidimensional ~ Assessment  of
Interoceptive Awareness (MAIA) — Youth Version [46] is a
well-validated self-report interoception measure adapted from
MAIA [15], [45] for younger respondents. It was used to
assess five overarching dimensions of interoceptive
awareness, including: (1) awareness of body sensations, (2)
emotion reaction and attentional response to sensations, (3)
capacity to regulate attention, (4) trusting body sensations, and
(5) mind-body integration. It consists of eight subscales: the
4-item Noticing subscale (i.e., awareness of uncomfortable,
comfortable, or neutral body sensations), 3-item Not
Distracting subscale (i.e., tendency not to use distraction to
cope with discomfort), 3-item Not Worrying subscale (i.e.,
tendency not to experience emotional distress with physical
discomfort), 7-item Attention Regulation subscale (i.e., ability
to sustain and control attention to body sensations), 3-item
Trusting subscale (i.e., experience of one’s body as safe and
trustworthy), S5-item Emotional Awareness subscale (i.e.,
ability to attribute specific physical sensations to
physiological manifestations of emotions), 4-item Self-
Regulation subscale (i.e., ability to regulate distress by
attention to body sensations), and 3-item Body Listening
subscale (i.e., tendency to actively listen to the body for
insight). All items were rated on a 6-point scale ranging from
0 (never) to 5 (always), with negative items being reversed
scored, then averaged to produce a final score for each
subscale. Higher scores indicated a higher level of
interoceptive awareness.

E. Procedure

Eligible participants were invited to attend a one-hour
experimental session in a VR laboratory at the Department of
Psychiatry, University of Cambridge. Participants were
briefed in advance about the biofeedback game and were
asked to experience two display modalities (i.e., VR condition
and FS condition) in a randomised order. Upon arrival,
participants provided written informed consent and completed
baseline MAIA measures. Participants also provided
information relating to demographics and emotion regulation,
but these will not be discussed within the scope of this study.
A digital pulse oximeter was placed on the index finger of
their non-dominant hand and PPG recordings were acquired
throughout the intervention, including a 5-minute baseline
taken in a relaxed state before each of the two biofeedback
games. In the VR condition, participants were assisted in
wearing an HMD to facilitate both the baseline measurement
and biofeedback game in an immersive environment. This was

arranged to ensure that participants had adequate time to adapt
to the virtual environment and for minimising the novelty
effect of VR in the game experience. Participants were asked
to remain seated throughout the game in order to minimise
noise in physiological recordings and effects of cybersickness.
Participants filled in a post-game MAIA questionnaire after
completing the VR condition and FS condition, respectively.

F. Data Analysis

Statistical analyses of self-reported measures were
conducted from 45 participants. There were no data
exclusions. The primary analysis examined the effectiveness
of game-based biofeedback in improving interoceptive
awareness and compared its impact across two targeted
modalities, VR biofeedback and FS biofeedback. Linear
mixed model analyses were performed by assessing main
effects and interaction of group (VR biofeedback and FS
biofeedback) and time (order of conditions) for interoceptive
awareness. The model fit was assessed using restricted
maximum likelihood (REML) estimation. Bonferroni
correction was applied to account for multiple comparisons.

IV. RESULTS

A. Hypothesis 1: Game-based Biofeedback and
Interoceptive Awareness

Table 1 summarises the analysis results of Hla and H1b,
which examine the effect of VR biofeedback and FS
bifoeedback on interoceptive awareness, respectively.

Compared to baseline, VR biofeedback elicited a
significant increase in self-reported capacity to regulate
attention and trusting body sensations, as indicated by
Attention Regulation and Trusting subscales, respectively. A
significant increase in mind-body integration was shown in
Emotional Awareness, Self-Regulation, and Body Listening
subscales. The improvement in Not Worrying subscale did not
survive Bonferroni correction. No significant improvement
was observed in Noticing and Not Distracting subscales.

TABLE L. SUMMARY OF MATA SUBSCALES IN VR BIOFEEDBACK
MAIA Modality b SE t )4
Attention VR 0.30 0.11 2.65 | 0.029
Regulation FS 0.22 0.11 197 | 0.16
VR 0.24 0.091 2.65 | 0.029
Trusting
FS 0.26 0.091 2.85 | 0.017
Emotional VR 0.45 0.096 4.67 | <.001
Awareness FS 0.40 0.096 | 4.15 | <.001
VR 0.71 0.12 6.77 | <.001
Self-Regulation
FS 0.64 0.11 6.10 | <.001
VR 0.53 0.11 491 | <.001
Body Listening
FS 0.58 0.11 5.41 | <.001
VR 0.21 0.09 2.28 | 0.075
Not Worrying
FS 0.052 0.09 0.58 1.00
VR 0.14 0.089 1.57 0.36
Noticing
FS 0.14 0.089 1.52 0.39
VR 0.018 0.094 0.19 1.00
Not Distracting
FS -0.050 0.094 | -0.54 1.00




Compared to baseline, FS biofeedback elicited a
significant increase in trusting body sensations, as indicated
by the Trusting subscale. A significant increase in mind-body
integration was shown in Emotional Awareness, Self-
Regulation, and Body Listening subscales. No significant
improvement was observed in Noticing, Not Distracting, Not
Worrying, and Attention Regulation subscales.

Figure 5 summarises the descriptive statistics of all MAIA
subscales at baseline and biofeedback.
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Fig. 5. Box plots illustrating the mean, median, interquartile range, data
points of different dimensions of interoceptive awareness at baseline, virtual
reality biofeedback, and flat screen biofeedback. Interoceptive awareness
was measured by MAIA scales: Noticing (a), Not Distracting (b), Not
Worrying (c), Attention Regulation (d), Trusting (e), Emotion Awareness (f),
Self-Regulation (g), and Body Listening (h).

B. Hypothesis 2: A Comparison Between Virtual Reality
Biofeedback and Flat Screen Biofeedback

No significant difference was found between VR and FS
biofeedback conditions in all dimensions of interoception.

As an exploratory analysis, the interaction effect between
modality and order was examined. The interaction of VR
biofeedback and order was significant in the Noticing subscale
(b=0.46, SE=0.18, #(86) =2.59, p=0.011), Not Distracting
subscale (b = 0.40, SE = 0.19, #(86) = 2.12, p = 0.037), and
Attention Regulation subscale (b = 0.54, SE = 0.22, #(86) =
241, p = 0.018), indicating that the order of experimental
conditions (i.e., experiencing VR biofeedback after prior
exposure to FS biofeedback) influenced the effect of VR
biofeedback in increasing self-reported awareness of body
sensations, attentional response to sensations, and capacity to
regulate attention, respectively. The interaction of FS
biofeedback and order was significant in the Not Distracting
subscale (b = 0.54, SE = 0.19, #86) = 2.85, p = 0.006) and
Self-Regulation subscale (b =-0.43, SE = 0.21, #(86) = -2.05,
p=0.044), indicating that the order of experimental conditions
(i.e., experiencing FS biofeedback after prior exposure to VR
biofeedback) influenced the effect of FS biofeedback in
increasing attentional response to sensations and the ability to
regulate distress by attention to body sensations, respectively.



V. DISCUSSION

The present study investigated the impact of a novel
biofeedback game on interoceptive awareness, as measured by
MAIA. Consistent with Hypothesis 1, both VR and FS
modalities of game-based biofeedback elicited significant
increases in beliefs concerning the importance of sensations
(Trusting) and in facets of embodied self-awareness
(Emotional Awareness, Self-Regulation, and Body Listening)
relative to baseline. Experiencing the biofeedback game for
3.5 to 7 minutes increased the self-reported ability to detect
and perceive bodily responses, regardless of valence (i.e.,
positive, negative, or neutral), as useful for making informed
decisions to improve physical and mental health. Moreover,
an enhanced awareness that physical sensations form the
sensory foundation of emotions can empower individuals to
regulate their physiological states in order to better manage
their emotional states. Indeed, past studies have demonstrated
positive associations of interoceptive awareness with the
recognition, regulation, and experience of emotions [17], [57],
[58], [59]. The dynamic interplay between human-computer
interaction and interoceptive processes evidenced in this study
highlights the capacity of biofeedback games to cultivate a
more cohesive integration of mental, emotional, and
physiological processes. These findings align with prior
research demonstrating the efficacy of traditional biofeedback
methods in enhancing interoception, providing empirical
evidence for theoretical mechanisms associating biofeedback
with improvements in conscious awareness of physiological
states [16], [60]. Nevertheless, the findings are limited by self-
report, which can be susceptible to socially desirable
responding. As interoceptive awareness do not necessary
associate with interoceptive accuracy, future research can
employ and examine correlations between subjective ratings
of interoceptive awareness and objective measures of
interoceptive behavioural performance in biofeedback.

Interestingly, game-based biofeedback facilitated by VR,
but not FS, conferred an added potential benefit of improving
attention regulation, which refers to the ability to sustain and
control attention on bodily sensations amidst competing
sensory stimuli. It is possible that the immersive and
multisensory nature of VR underpins this active regulatory
process. Based on Barbe et al.’s [61] visual-auditory-
kinaesthetic learning styles model, VR technology supports
immersive learning via multiple perceptual modalities
simultaneously, which enhances user engagement and
motivation for improved educational, behavioural, and
psychological outcomes when compared to traditional
methods [62], [63], [64]. In comparison to traditional
controlled interface for gaming (such as controllers and
keyboards), integrating breath control in the game-based
learning process can enhance a sense of realism and presence
in human-computer interactions [10], [65]. Notably, natural
sensorimotor contingencies, which are often provided through
direct interactions with the environment, are essential for
facilitating a sense of agency in VR [66], [67]. In the context
of this study, the VR biofeedback game immersed participants
in a dynamic environment that reflects real-time changes of
their physiological responses, such that their biosignals
became part of their surrounding environment, rather than
graphics presented on a flat screen. The alignment in SPB and
resulting multisensory feedback from the virtual environment
might have enhanced the naturalness of the virtual experience,
fostering a higher level of engagement and attention to one’s
interoceptive signals.

Contrary to Hypothesis 2, VR and FS biofeedback did not
differ in their impact on interoceptive awareness, indicating
that both modalities are favourable for learning self-regulation
skills in game-based biofeedback. However, exploratory
analyses revealed that the order in which VR and FS
biofeedback  were experienced influenced specific
interoceptive outcomes in self-regulation, as well as the
awareness of bodily sensations and attentional responses—
dimensions that neither modality significantly improved when
examined independently. While VR has proven to be a
promising medium for facilitating biofeedback interventions,
it is essential to account for individual differences that may
limit its efficacy and generalisability. Cybersickness—
characterised by symptoms such as nausea and dizziness—and
varying levels of adaptability to the novelty of immersive
technology can influence user engagement and the broader
applicability of VR interventions [68], [69]. As a result, some
individuals might prefer 2-D FS experiences, which, while
less immersive, still offer substantial benefits. These findings
suggest that multiple sessions may be necessary to optimise
the effects of biofeedback on interoceptive awareness. Future
research can measure cybersickness in VR biofeedback and
employ a longitudinal experiment design to investigate the
long-term efficacy of game-based biofeedback interventions.

Through enhancing the awareness of one’s physiological
responses, breath control biofeedback games offer a
promising approach to guide favourable behavioural change
for emotion regulation, and ultimately, sustainable
improvement in well-being. The present study demonstrates
that game technology, immersive technology, and wearable
sensor technology can be capitalised to create enjoyable and
personalised biofeedback interventions for adolescents,
individuals who perceive emotion as abstract and challenging
to regulate, and those who might otherwise find traditional
treatments unappealing. Game-based biofeedback is a cost-
effective approach that could be highly transferable and
accessible to school settings, remote therapeutic use, and
clinical populations. These findings may prove informative
for researchers aiming to improve interoceptive awareness
using VF and FS biofeedback games and demonstrates the
potential of game-based interventions in improving
community mental health with state-of-the-art technology.
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