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Figure 1: MoodShaper encompasses three interventions for managing emotions, manipulating the visual representation of a
previous drawing that visualises negative emotions. In Launch Paper Planes, users throw away paper planes; in Frame a Picture
Globe, they take pictures of their drawing which then appears in a globe; in Shine Your Light, users pull their drawing depicting

negative emotions towards them and start to sparkle.

ABSTRACT

Negative emotions such as sadness or anger are often seen as some-
thing to be avoided. However, recognising, processing and regu-
lating challenging emotional experiences can facilitate personal
growth and is essential for long-term well-being. To support people
in regulating and reflecting on negative emotions, we designed
MoodShaper — a VR experience where participants autonomously
create a virtual environment combined with emotion regulation
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(ER) interventions. Our system included three different interven-
tions designed based on interviews with psychotherapists. We eval-
uated MoodShaper in a mixed-method between-subject study with
n = 60 participants. Participants experienced one of the three ER
interventions, allowing them to manipulate visual representations
of negative emotions through externalisation, seclusion, or appreci-
ation. We found that MoodShaper significantly increased positive
affect while decreasing difficulties in ER and negative affect. Our
work demonstrates how VR can provide technology-mediated sup-
port to reflect on, engage with and manage negative emotions. We
contribute insights for future VR systems which support ER for
challenging situations.
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1 INTRODUCTION

Negative emotions, such as anger, frustration, jealousy, and sad-
ness, are often thought to be emotions that should be avoided.
Research suggests that persistent engagement in repetitive nega-
tive thinking patterns, such as overthinking and rumination, can
significantly impair mental health, contributing to increased lev-
els of stress and anxiety [23, 31, 99]. Relaxation [98, 101, 117] and
physical exercise [18] can potentially mitigate negative emotions
and rumination, as can actively recognising, processing and regu-
lating emotions [33, 36, 113]. However, often external support is
needed to develop effective coping strategies to regulate and reflect
on negative emotions. Many people turn towards digital solutions
for autonomous mental health management in their everyday rou-
tine [19, 96, 105]. Here, ’everyday routine’ refers to non-clinical
settings, acknowledging that while clinical environments play a
crucial role in mental health care, they represent a different context
from the daily life settings where these digital tools are often used
and that are the focus of our inquiry. Although digital technolo-
gies cannot substitute treatment by experts [19], they can offer
new possibilities to help people practise coping strategies, such as
consciously altering thoughts to change emotions [96, 105].
Among various tools for such contexts, Virtual Reality (VR)
stands out as particularly promising. It allows for controlled yet
immersive environments [53], blocking out distractions from the
real world. It provides excellent potential for customising the 360°
space to match personal preferences, allowing for creative expres-
sion through dynamic elements and metaphoric actions that are
not possible in reality (e.g. [13, 32]). The approach of addressing
negative emotions with VR treatment in Human-Computer Inter-
action (HCI) research has been studied in manifold cases, such
as through adapting the VR setting (e.g. environment or light-
ing [54, 104]), or by confronting users with their fears in expo-
sure therapy [59]. Others aim to uplift one’s mood, teaching re-
laxation techniques [98, 101, 117], or providing mindfulness train-
ing [55, 63, 106]. Some therapeutic interventions also teach strate-
gies to manage emotions directly [34, 61], e.g. teaching cognitive
restructuring [49]. However, most of these interventions are meant
for clinical use (e.g. [35, 49]), require substantial training and/or
psychotherapeutic expertise (e.g. [59]), depend upon additional tan-
gible objects (e.g. [106]), or focus on creating positive affect without
supporting the user to cope with negative emotions (e.g. [117]).
Hence, there is a need for VR applications that support untrained
users in regulating and reflecting on common negative emotions
and providing self-care at home. Notably, two examples should
be mentioned: Grieger et al. [32] studied coping with negative
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thoughts triggered by textual messages. Yet, their approach requires
technical knowledge and focuses on specific negative thoughts
instead of general everyday negative emotions. Wagener et al. [111]
identified design requirements for VR interventions that support
the processing of negative emotions. However, they explore the
topic theoretically, based on interviews with therapists, and without
implementation or user testing.

Thus, we introduce MoodShaper, a VR application designed to
offer technologically-mediated support for managing everyday neg-
ative emotions. It allows users to autonomously create a virtual
environment with the purpose of expressing emotions, then, em-
ploying one of three interventions aiming to manage and regulate
emotions by providing means for users to manipulate visual repre-
sentations of negative emotions in VR.

As suggested by HCI literature [93], MoodShaper is grounded in
psychological theory, including aspects of positive psychology [47],
metacognition therapy [16], ER strategies [34, 35, 58], and is based
on principles of art therapy, leveraging creative expression to man-
age negative emotions (e.g. [14, 57]). Further, it is inspired by two
theoretical frameworks. The first, proposed by Slovak et al., is
used to situate our application [93], as MoodShaper is a VR ap-
plication intended to provide unrestricted and unguided at-home
self-care (e.g. no additional guidance provided by clinicians), tar-
geting individuals who perceive themselves as mentally healthy
and well-balanced who are interested in developing and practising
ER skills. Further, we envision that, in the future, this system or
a similar one, might be used by people who struggle with mental
health challenges. The role of MoodShaper is to provide experi-
ential practice, both when experiencing negative emotions in the
moment (‘on-the-spot’ relief [93]) and when reflecting on a past
emotionally charged situation (offline’ training based on own mem-
ory [93]). The second framework is by Wagener et al. [111]. They
established design requirements and four design concepts together
with psychotherapists to support independent self-care with VR,
which is used to inform the design of MoodShaper. In brief, all
three interventions for managing negative emotions promote the
externalisation process [74]. Inspired by Wagener et al. [111], they
(i) offer complete closure by allowing negative emotions to dis-
sipate symbolically in a peaceful manner (Launch Paper Planes),
(ii) compartmentalise emotions to reduce their salience, distancing
from them in a detached mindful way [115] and spatially confining
them to not feel overwhelmed (Frame a Picture Globe), and (iii)
invite users to radically accept negative emotions [52] and reframe
them [49] as useful, to develop resilience and self-growth (Shine
Your Light). A schematic overview of the developed interventions is
presented in Figure 1. MoodShaper is tailored to deductively learn
emotion regulation (ER) strategies through the metaphoric use of
its interventions alone. In other words, the vision of this work is
to extend the design space of technology-mediated ER support in
VR, expanding the “room for manoeuvre” when engaging with
(challenging) emotions to diversify in-situ and offline options for
untrained at-home usage.

To evaluate MoodShaper, we conducted a hybrid user study
involving n = 60 participants in a remote and laboratory setting.
The study aimed to provide initial insights, within one session,
into the emotional impact, ER capabilities, overall engagement,
and experiential outcomes associated with ER interventions in
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VR. Our findings showed that all three interventions significantly
increased positive affect, encouraged self-reflection and elevated a
sense of control. We conclude with a set of implications to inform
the future design of VR applications for independent everyday
self-care through managing negative emotions to improve user
well-being.

This paper contributes the following: (i) the design and imple-
mentation of MoodShaper — a VR experience for creatively express-
ing and visually coping with negative emotions, (ii) an exploratory
evaluation of how MoodShaper can support managing emotions,
and (iii) design implications for constructing VR experiences that
aim to support practising ER strategies for negative emotions.

2 BACKGROUND & RELATED WORK

In this section, we define key terms within the area of psychology
and ER, with a particular focus on strategies for managing emotions
such as emotional expression and cognitive restructuring. We then
review past work on VR applications aiming to provide support
when managing emotions.

2.1 Managing Everyday Negative Emotions

Emotions are complex and elicit diverse definitions and a multitude
of strategies for their management. Negative emotions are mostly
defined as being unpleasant to experience, expressing negative af-
fect towards an event or a person, and linking negative emotions
with a negative outcome [51]. Many emotion theories, such as Rus-
sel’s Circumplex Model of Affect [72], mirror this definition and
categorise emotions based on their valence (positive-negative) and
arousal or intensity (high-low). However, other research argues
that the polarity of emotions is misleading due to the complex-
ity of emotions [97], instead highlighting the positive aspect and
utility of feeling so-called “negative emotions” such as sadness or
anger [68]. As a source of information [86], negative emotions can
help recognise threats and handle potential danger [24] and can be
motivating for self-growth [40]. Still, dwelling too much on nega-
tive emotions can potentially lead to entering repetitive negative
thought cycles, also called rumination [31]. Rumination disburses
stress hormones and increases the stress response circuit [65], can
result in harmful coping behaviours such as overeating or excessive
alcohol consumption [26, 31], and can contribute to the onset of
depression [41] while prolonging the time it takes to recover from
negative experiences [99].

Consequently, managing negative emotions is essential for one’s
mental health and well-being. This is commonly referred to as Emo-
tion Regulation (ER) [34, 58]. ER encompasses all (un-)conscious
processes that affect one’s emotional responses in order to achieve
an appropriate mode of functioning and well-being [10, 35]. Thereby,
ER is considered a process triggered by an emotional objective (such
as aiming to feel better), with its achievement determining the ef-
fectiveness of ER. Considering the perspective of the meta-theory
of self-determination (SDT), ER can be outlined into three types:
integrative, controlled and amotivated ER [82]. Controlled and amo-
tivated ER align with suppressive and dysregulated ER, which are
respectively characterised by avoiding or suppressing emotions and
impulsive or chaotic emotional responses. In contrast, integrative
ER is a strategy that involves approaching emotions with curiosity
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and acceptance, which can lead to emotional awareness, mean-
ingful exploration of emotions, enhanced functioning and overall
well-being [7]. It is considered the healthiest and most adaptive,
as it aligns with autonomous motivation. According to the inte-
grative ER perspective from SDT, the success of ER interventions
is assessed by the extent to which users internalise the presented
strategies, aligning them with their own values and beliefs [82].
Therefore, openly exploring emotion regulation strategies that have
the potential for acceptance and integration into personal value
systems, even if they do not achieve immediate success as in classic
emotion regulation, still yields benefits.

2.2 ER Methods: Emotional Expression and
Cognitive Restructuring

Most ER strategies aim to regulate the intensity, duration, and/or
quality of emotions, particularly negative ones, through methods
such as selective attention to aspects (situational attention), chang-
ing perspectives (cognitive reappraisal), or controlling emotional
reactions (response modulation) [113]. While numerous methods
to practise ER exist, two methods are of particular importance
for this paper, artistic emotional expression [34, 45] and cognitive
restructuring [30, 49].

Emotional Expression is used in different therapeutic approaches,
particularly art therapy [57]. Artistic activities such as drawing
or role-play help externalise emotions [34, 39], facilitating sense-
making and fostering emotional control, self-regulation, and sub-
jective well-being [45, 69]. Engaging in the process of expressive
activities can increase positive affect [44]. Yet, creative expression
using interactive technologies such as VR without additional thera-
peutic guidance may be overwhelming since not everyone finds it
easy to open up and express their emotions [76]. Thus, there is a
need to carefully design engaging experiences.

This paper also draws inspiration from cognitive change meth-
ods, specifically cognitive restructuring [30, 49]. Cognitive restruc-
turing, also known as reappraisal or reframing, varies slightly
across therapies. In this paper, we adhere to the definitions used in
metacognitive therapy (MCT) [16, 116]. It involves re-evaluating
one’s thoughts, promoting flexible thinking and perspective changes.
Cognitive restructuring can reduce rumination and negative emo-
tions [116], and improve general mental health [30, 33, 49, 58].
While numerous methods for cognitive restructuring exist, here, we
briefly define some pertinent ones: Externalisation teaches individu-
als to detach from problems, negative thoughts, and emotions [74].
For instance, within therapeutic practice, people can be taught to
think that they are not defined by sadness but that sadness may
occasionally manifest within them. Metacognitive reframing encom-
passes empathic perspective taking, taking an observing role, or
using the socratic dialogue as methods [116]. Detached mindful-
ness describes choosing not to worry about an aversive thought,
instead allowing the thought to occupy its own mental space [115].
Detached mindfulness, similar to radical acceptance, involves toler-
ating negative emotions without judgment and avoiding simplistic
positive/negative divisions of emotions [17, 52].

However, visually expressing emotions and cognitive restructur-
ing often rely on skill sets such as self-reflection, planning, and goal
setting [12], which can be challenging to master without external
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support. To mitigate, a tangible manifestation of negative thoughts
and emotions can help the externalisation and metacognition pro-
cess. For example, Brinol et al. [12] found that materialising and
objectifying thoughts or emotions and discarding them in real life,
for instance, by writing them on a piece of paper and throwing them
away, supports the mental process of cognitive restructuring [13].
Additionally, the necessary distance for externalisation and taking
on an observer’s role was found to be exemplified using photogra-
phy [62]. Further, research found that certain motoric gestures and
body postures can facilitate cognitive restructuring as well [77].
We specifically target the practising of ER methods, particularly
emotional expression and cognitive restructuring, applying them
to VR and evaluating their impact on users.

2.3 VR for Managing Negative Emotions

In recent years, many also turn towards digital solutions for regu-
lating emotions in their everyday routine [19, 96, 105]. However,
many tools are not originally employed for ER [96] such as smart-
phones [83, 92], videogames [103], social media [9], and online
shopping [15]. The potential of specialised technologies in support-
ing ER remains largely unexplored in HCI [95]. Further, Slovak et
al. [93] criticise that most systems do not rely on theoretical ground-
ing from psychology, and prioritise information conveyance over
the actual development of ER skills, as this requires an emotionally
charged but secure environment that many cannot provide.

To address this gap, we ground our interventions on psycho-
logical ER methods, and use VR to generate emotionally charged
environments. In that regard, VR has emerged as a powerful tool
for inducing and managing emotions, as it can evoke visceral re-
sponses akin to reality [39, 54] through a sense of “being there”,
called presence [70, 79, 104]. Immersive spaces in VR isolate users
from real-world distractions and afford complete control [53], en-
couraging users to dedicate focused time to engage with their emo-
tions, unlike augmented reality or conventional 2D conversation- or
paper-based interventions. Despite being costlier, VR offers unique
interactive features, enhancing emotional expression and cognitive
restructuring. For example, dynamic elements in a 3D environment
boost motivation, confidence, and creativity, even for those lack-
ing artistic talent in real life [109, 110]. Additionally, VR enables
spatial perspective-taking which can facilitate empathic under-
standing [25], a challenge in real life [48, 114].

These affordances are often leveraged to induce positive emo-
tions for change [47], mindfulness [73, 106], relaxation [71, 78], and
stress management [90], as well as negative emotions for exposure
therapy [59], in art therapy [37, 38], and for managing negative
emotions [54, 61]. However, if not carefully designed, VR has the po-
tential to re-introduce trauma and induce rumination [107]. To ren-
der VR effective for ER, personalised content in VR is of uttermost
importance [2]. [llustrative examples of personalised emotional con-
tent include visualising happiness through 3D drawing [109] and
creating emotional islands to depict different valence in a multi-user
VR setup [89]. Another notable example combines self-created vir-
tual environments with voice-based guidance to help users reflect
on a personal emotional challenge, for instance, related to one’s
work or relationship [110]. However, while these examples allow
the autonomous design of the virtual space to visualise emotions
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similar to MoodShaper, they neither focus on negative emotions
nor teach ER strategies.

To that end, the work of Grieger et al. [32] is noteworthy. They
empower users to physically engage with personal negative text
messages, allowing them to release frustration and transform their
thoughts through punching and trashing those messages. Yet, Grieger
et al. [32] have focused on investigating negative thoughts in re-
sponse to certain text messages rather than exploring negative
emotions as a broader spectrum, and technical knowledge of how
to implement these messages in VR is essential. On another note,
Wagener et al. [111] have explored VR interventions for ER in a
holistic way, and have developed a set of design principles for VR
interventions aimed at facilitating the coping of negative emotions
in a self-care setting. However, they solely explored the topic con-
ceptually, drawing insights from interviews with therapists, but
without implementing their findings in VR. Therefore, in our work,
we seek to address these research gaps. We introduce MoodShaper
and conduct a user study in VR in which we evaluate carefully
designed coping mechanisms for negative emotions in everyday
life.

3 MOODSHAPER

MoodShaper is a VR application intended to provide unrestricted
and unguided at-home self-care both when experiencing negative
emotions in the moment (in-situ [93]) and when reflecting on a
past emotionally charged situation (offline [93]). Thus, MoodShaper
caters to unguided and untrained individuals interested in develop-
ing and practising effective ER strategies for future use and to those
seeking immediate relief from negative emotions. The application
is designed to be used by individuals who perceive themselves as
mentally healthy and well-balanced, as well as those who might
struggle with mental health challenges. Nevertheless, we restricted
participation in our study to mentally stable users, due to our eth-
ical responsibility to avoid potential risks for vulnerable users as
we evaluated the prototype. Given this diverse and individualised
usage, the design of MoodShaper has to be carefully crafted. Thus,
it is inspired by existing literature and grounded in established
psychological theories, as recommended by Slovak et al. [93]. The
design rationale will be explained in detail in this section.

To support people in regulating and reflecting on negative emo-
tions, prior HCI literature has shown that it is beneficial to use
personalised environments [2, 70, 107]. For example, psychothera-
pists have recommended that VR applications aiming to support
mental health and well-being should provide customisable options,
including colours, shapes, and objects that have personal meaning
for the user [107, 111]. As such, prior work (e.g. [46, 108-110]) has
already used adapted versions of the 3D drawing application Open-
Brush !, providing a tool palette facilitating autonomous expressive
drawing as used in art therapy (e.g. [57]), but adapted for use in VR.
Thus, MoodShaper provides personalised content of VR experiences
for emotional expression.

When envisioning VR applications that support ER strategies,
therapists also emphasised the importance of movement, becoming
active and feeling empowered, as physical exertion can support

Uhttps://openbrush.app/. Tilt Brush, now called Open Brush, was made open source
by Google in 2021 on GitHub.
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Figure 2: Schematic top-down view of the indicator on the floor. The light grey segments indicate the direction the user needs
to turn to interact with the virtual world. The dark grey segments do not contain any brushes, either because nothing was
drawn there or the user has already interacted with them. In option A, the user drew around themselves, resulting in a 360°
turn. In option B, the user has drawn in front of themselves, leading to the user walking 360° around the drawing to interact

with it from different perspectives.

cognitive engagement [111]. As such, therapists appreciated the
idea of repetitive movement to engage users physically. Addition-
ally, prolonging the interventions can also mirror the process of
managing negative emotions in real-life therapy, which takes some
time [111]. Further research found that certain motoric gestures
and body postures, such as whole-body movement and standing tall,
can activate a sense of power and can facilitate cognitive restructur-
ing [77]. Hence, the interventions in MoodShaper are repeated eight
times and could foster a whole body movement.

Additionally, related work has shown the benefits of the objec-
tification of negative emotions for ER [12, 13]. They found that
materialising and objectifying thoughts or emotions and discarding
them in real life, for instance, by writing them on a piece of paper
and throwing it away, supports the mental process of cognitive
restructuring [13]. Adapting this concept to VR, Grieger et al. [32]
have designed physical representations of negative text messages in
VR that users were able to trash or punch for ER purposes, showing
a positive shift in thoughts and emotions through the objectification.
As such, the interventions in MoodShaper allow for manipulating
objectified representations of negative emotions.

To foster reflection, we leverage the concept of physical and
spatial perspective-taking. Previous work showed that physical and
spatial perspective-taking (e.g. examining a drawing or an object
from various angles), correlates with empathic perspective-taking
and can change one’s mental state [25]. Further, it can facilitate re-
flection and stimulate novel insights [110]. This approach has been
elucidated by therapists [111] and confirmed in analogous stud-
ies using OpenBrush for contemplating personal challenges [110].
Thus, in each intervention, users have to manipulate visual repre-
sentations of negative emotions from eight different perspectives,
effectively either turning once around themselves (360°) or physi-
cally moving around their drawing to interact with it from eight
different angles. Therefore, MoodShaper is designed to facilitate
physical and mental perspective-taking.

Moreover, Wagener et al. [111] postulated that VR emotional
regulation applications should always begin and conclude with
positive elements, thereby rewarding users for their engagement
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in ER and instilling a sense of accomplishment (i.e. “Full Circle
Concept”). Thus, MoodShaper will end on a positive note.

3.1 Final Prototype

Combining all the aforementioned design decisions, we designed
MoodShaper. Users leverage a tool palette for 3D drawing, con-
sisting of nine pre-set environments to choose from, which offers
twelve (non-)animated brushes, and a colour panel that can be
utilised to create what we call “worlds” in VR. This tool palette in
MoodShaper is used to create two contrasting worlds: a positive
world that represents happiness and enjoyment, and a negative
world that embodies negative emotions.

In the intervention phase, users are required to perform interac-
tions (such as launching paper planes, framing a picture globe, or
assimilating the world and shining one’s light. The design of these
interventions is based on therapists’ conceptualised ideas [111];
for more detailed information, see the following sections). All of
these interventions result in the gradual dissipation of the repre-
sentation of the negative world, which disappears gradually when
users interact with their drawings. To explain the technical back-
ground, the space around the user is divided into eight segments
(see schematical representation in Figure 2). During the creation of
the negative world, the system records the segment in which the
participant draws. It is important to note that, due to the limitations
of OpenBrush, these stored segments are relative to the user’s view-
point at the time of creation. Therefore, if the user executes a 180°
turn and then returns to the original viewpoint, the segment on the
user’s reverse side stores these brushes. This limits the interactions
to a maximum of eight. Further, users have to rotate once around
themselves ( Figure 2 A) or physically move around the drawing
to engage with it from different vantage points ( Figure 2 B). To
facilitate this process and ensure comprehensive coverage, we have
integrated a visual floor indicator. Light grey sections on the indi-
cator signify the required turning direction, which transitions to
dark once the correct orientation is achieved and the interaction is
performed (see schematical representation in Figure 2). On a side
note, we carefully balanced repetitive movements alongside the
gradual disappearance of drawings through preliminary testing.
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A: Launch B: Frame
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Figure 3: MoodShaper encompasses three interventions: (a) Launch Paper Planes, in which paper planes are attached to a
controller that are launched in the sky, (b) Frame a Picture Globe, in which users take pictures of the negative emotional world
with a camera attached to the controller and those pictures then appear in a picture globe, and (c) Shine Your Light, in which
users extend their arms, and pull them towards the own body while using the trigger buttons. After succeeding, users emit a

burst of sparkling light.

This is to ensure cognitive engagement and visual change with-
out compromising the efficacy of ER methods, e.g. through tiring
arms. Effectively, the intervention phase was intentionally shorter
than VR world creation. Post-test interviews confirmed our design,
providing adequate time for ER without becoming burdensome.

After using the intervention and all painted segments have disap-
peared, the initially self-created positive world reemerges ensuring
that MoodShaper ends on a positive note. This step brings the expe-
rience full circle (compare [111]) and serves as a reward and relief
for participants, who were thus not previously informed about the
re-emerging of the positive world.

3.1.1 Launch Paper Planes. All interventions are inspired by con-
ceptual suggestions by therapists who shared their ideas of VR
interventions for managing negative emotions [111]. They are thus
building on their extensive experience and commonly employed ER
techniques in psychotherapy. The three interventions are depicted
in Figure 3.

The first intervention - called Launch Paper Planes, abbreviated to
Launch - is based on an ER technique in which clients label balloons
or paper planes with negative thoughts or emotions and release
them into the sky [111]. Through this, they externalise negative
thoughts and mentally and physically distance themselves from
them, performing a symbolical closing gesture [111]. Launch follows
ideas also used in externalisation narrative therapy, metaphorically
helping clients to separate themselves from problems, negative
thoughts and negative emotions they are facing [74]. In line with
prior work ([13, 32]), Launch uses objects (paper planes) as visual
proxies to represent negative emotions. However, we decided to
visualise a less “forceful” or aggressive object manipulation such
as punching or burning them as was tested in prior work (e.g. [13,

2291

32]). Releasing negative thought patterns in a peaceful manner
was emphasised by therapists [111], and can also be found in VR
meditation and relaxation games that target feeling peaceful and
free (e.g. ReMind VR 2). This is further in line with prior HCI
research emphasising the need to design interventions for ER in
a careful way to avoid re-introducing trauma and mitigating the
risk of rumination (e.g. [107]). Hence, this intervention uses paper
planes that were launched into the sky to externalise and find
complete closure through peacefully releasing negative emotions.

3.1.2 Frame a Picture Globe. Similar to Launch, the second inter-
vention - Frame a Picture Globe, abbreviated to Frame - follows ER
methods of externalisation [74], separating oneself from the emotions,
but emphasises the metacognitive therapy techniques of detached
mindfulness [115] In contrast to leaving negative emotions behind
completely, Frame revolves around packaging and storing negative
emotions in a specific secluded spot. Based on Wagener et al’s
framework [111], the assignment of a specific space for negative
emotions allows users to create an appropriate distance, while sup-
porting reflection by enabling them to re-visit those spaces again.
This intervention aims to strengthen the idea in users that distanc-
ing from one’s emotions and spatial perspective-taking can reframe
one’s thought pattern and facilitate empathic concern [25]. Further,
we draw inspiration from photo art therapy and phototherapy [114],
in which photography is used in art therapy as the camera creates
beneficial distance between photographer and subject [48]. Effec-
tively, through this distance and through the mechanical nature of
taking pictures, photographers can regain a sense of control and
possession over feelings, ordering internal chaos and reducing the

Zhttps://store.steampowered.com/app/862220/ReMind_VR_Daily_Meditation/
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power of traumatising memories [48]. In their role as photogra-
phers, participants can also gain confidence as they are often more
familiar with photography than painting which reduces the emo-
tional and personal involvement when creating the photograph,
again creating necessary distance [20]. Thus, in this intervention, a
camera is attached to the main controller, and users take pictures
of their VR drawings from different angles.

Further, this intervention aims to emphasise to users that emo-
tions sometimes can be better dealt with when manifesting them
in a tangible form [13, 62]. Effectively, each picture taken with the
camera gradually removes part of the drawing representing neg-
ative emotions, and the disappearing parts reappear as a picture
within a globe that is in front of the user. As with all interventions of
MoodShaper, after the repetition of the intervention for eight times,
the positive world previously created by the user reappears. While
in Launch and Shine nothing of the negative world perseveres, here
we follow principles of metacognitive therapy, specifically detached
mindfulness [115], emphasising that negative emotions should not
and cannot overwhelm us but are allowed in their own (somewhat
restricted) space. To mirror this idea, the Picture Globe encapsulat-
ing the negative world is still visible in the positive world: users
can pick up the Picture Globe, place it somewhere or look again
inside it to deal with the negative emotions again and reflect on
them as desired by therapists [111]. Hence, this intervention uses
a camera to create emotional distance between the user and their
negative emotions to regain power and confidence, and negative
emotions recorded in pictures are stored in a manifested 3D object
to represent the notion of detached mindfulness.

3.1.3  Shine Your Light. The third intervention - Shine Your Light,
abbreviated to Shine - draws on principles of radical acceptance [52],
acknowledging and tolerating all negative emotions without judge-
ment and accepting the reality as a grey area instead of black
and white thinking [52]. Instead of denying the existence of nega-
tive emotions or trying to avoid feeling them, people should wel-
come the complexity of all emotions [97] due to their helpful na-
ture [68, 86], which can form fertile ground for self-reflective de-
velopment and self-growth [40, 111]. Therapists emphasised wel-
coming all emotions, including the negative, due to their important
role in forming fertile ground for self-reflective development and
self-growth [111]. In that regard, users shift their view of negative
emotions as something undesirable to something focused on facili-
tating positive transformation, resilience and self-growth, drawing
on principles of reframing [16] through re-interpreting the emo-
tions. To visually represent these concepts, users pull the negative
emotions towards them, assimilating them into themselves. Af-
ter each performed gesture, the user emits a burst of white and
sparkling light, which gradually increases in intensity over time,
as a sign of positive transformation and increased resilience and
self-growth.

4 EVALUATION

MoodShaper has been evaluated through an exploratory hybrid VR
study with n = 60 participants. Following suggestions by Ratcliffe
et al. [75] and as MoodShaper targets VR users seeking everyday
in-situ and offline ER support, we conducted the study remotely in
participants’ homes, allowing them to be comfortably alone with
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their feelings. The study set-up varied for remote participants (see
section 8). However, to ensure a diverse participant sample, in-
cluding those with little or no VR experience, we also offered the
option to participate in a laboratory setting. Laboratory studies
were conducted in a room-sized 4m by 7.5m (30m?), using the Meta
Quest 2 with AirLink wireless connection to allow free movement.
Similar to other related works (e.g. [32, 73, 89, 110]), we adopted an
exploratory approach because comparing to conventional baselines
introduces several confounding factors. For instance, comparing
our work with mobile phone applications for ER (e.g. [83, 92])
would limit the autonomy and movement possible in 3D spaces. VR
approaches by Semsioglu et al.[89] lack ER support and focus on
multiplayer settings, while Grieger et al.[32] offer ER strategies that
are limited to regulating negative thoughts in a forceful way, not
everyday emotions. Further, many VR ER systems require signifi-
cant technical knowledge and preparation time [102], making them
incomparable to our objectives. The study received prior ethics
approval from the University of St. Gallen (HSG-EC-20220503). The
overall aim was to evaluate how MoodShaper can support ER, af-
fect, user experience and user engagement, with a specific focus
on exploring the different interventions. This section first presents
how we collected and analysed the data. We then introduce our
participant sample and procedure.

4.1 Data Collection

Quantitative data was collected from four different validated ques-
tionnaires. Further, we gathered qualitative feedback from partici-
pants to understand their experience with MoodShaper.

4.1.1  Measures. PANAS We used the PANAS questionnaire [112]
to measure the affective states of users before and after creating the
negative world and experiencing the ER intervention. Participants
indicated on a 5-point Likert scale to what extent they felt ten
positive and ten negative emotions at that moment. By using this
measure, we can assess if MoodShaper creates positive affect, and
reduces negative affect.

S-DERS We used the S-DERS questionnaire [50], containing 21
statements, to measure participants’ ER capabilities before and after
the intervention. It focuses on short-term factors such as interper-
sonal experiences and situational influences, assessing nonaccep-
tance, modulation, awareness, and clarity on a 5-point Likert scale.
Scores range from 21 to 105; higher scores indicate more difficul-
ties with ER, and lower scores post-intervention suggest improved
coping strategies facilitated by MoodShaper.

UEQ-S We used the UEQ-S questionnaire [84] to measure the
user experience of the interventions. Participants rate eight pairs of
attributes on a 7-point Likert scale, assessing pragmatic (usability
and utility) and hedonic (joy and stimulation) qualities. The ques-
tionnaire helps determine if the interventions are user-friendly and
enjoyable, as low scores could undermine the effectiveness of the
ER interventions. Scores range from -3 to +3, with higher values
indicating a superior experience.

UES-SF We utilised the UES-SF questionnaire [67] to assess user
engagement with the interventions. Participants rated 12 items on a
5-point Likert scale, assessing averaged scores for aesthetic appeal,
focused attention, perceived usability, reward factor and the overall
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score. Higher values indicate greater perceived engagement and
active involvement, potentially fostering reflection [5, 28].

4.1.2  Interview Protocol. We conducted semi-structured interviews
averaging 18 : 56 minutes (min: 8 : 30, max: 34 : 57). Participants
discussed their reflective capacities, emotions, and thoughts dur-
ing the study, focusing on their interpretation of the intervention
and their experience with MoodShaper. Additionally, they viewed
demonstrational videos of the other interventions to gather initial
reactions. The full interview protocol is available in the supplemen-
tary material.

4.1.3  Data Analysis. For our quantitative analysis parametric tests
were used, since only validated scales were employed (PANAS
and S-DERS) which have previously also been tested paramet-
rically [3, 21, 29, 64]. This fact, combined with cell sizes larger
than five, allows for reliable parametric analysis, as recommended
by Norman [66]. Pre and Post measurements were analysed us-
ing paired t-tests. A one-way ANCOVA was conducted with Post
measurements for all subscales as a dependent variable and factor
Intervention with Pre measurements of the respective subscale as
covariate [22]. This was with the aim to compare the effect of Pre on
Post measurements for the different Interventions (Launch, Frame,
Shine,). Thus, we study the difference between the interventions
in terms of the relationship between the Pre and Post scores. A
Two-way ANOVA with Intervention and Stage (Pre/Post) as factors
were not adequate for the present study design, as it would lead to
pairwise comparisons that are not meaningful given the between-
subjects design (such as Pre Launch Post Shine). Dugard and Todman
suggest that such analyses should be avoided [22]. We chose the
ANCOVA approach as it was deemed the most suitable for pre/post
designs by Dugard and Todman [22]. Dugard and Todman [22]
showed how this approach offers increased validity over a repeated-
measures ANOVA solution. This approach, however, results in the
pre and post-scores being subject to two tests. Thus, a Bonferroni
correction of & = .025 was used. All p-values reported in this paper
are Bonferroni-adjusted. All details of the analysis can be accessed
in the supplementary material.

For qualitative analysis, all audio recordings were transcribed
verbatim and imported into Atlas.ti software. Initially, two authors
coded eight interviews using open coding and established a cod-
ing tree through iterative discussion. The remaining transcripts
were then individually coded by one author using the established
tree. A final discussion session between two authors identified
themes through thematic analysis [11]. Additionally, one author re-
experienced each participant’s recording to deepen understanding
and help with theme construction.

4.2 Participants

We recruited participants through our extended social network
and snowball sampling, resulting in a diverse group of fifteen na-
tionalities. A total of n = 60 participants evaluated MoodShaper
quantitatively, and n = 62 participants provided qualitative feed-
back (14 females, 46 males, 2 non-binary; M = 28 years, min : 20
years, max : 44 years; see section 8 for details). To elaborate: ini-
tially, n = 68 participants were recruited, but six were excluded due
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to technical difficulties early in the study, and two experienced tech-
nical challenges towards the end of the VR experience, preventing
them from completing post-test questionnaires, but they could still
offer valuable qualitative insights. Participation was voluntary and
unpaid, and participants self-assessed mental stability. While our
intended user group includes those struggling with mental health,
we restricted participation in testing this prototype as a precaution
due to our ethical responsibility. About half of the participants were
regular VR users (34), while the rest used it infrequently (28). See
section 8 for details.

4.3 Procedure

Google Forms guided participants through the study in our hy-
brid setting, with one researcher available for technical support
if needed. For in-laboratory participation, a researcher prepared
the technical, without further involvement ensuring consistency.
After providing informed consent, participants watched a tutorial
on VR controls for painting and world creation and were briefed
on the working of the indicator guiding through the interventions
(see Figure 4 for an overview of the procedure).

Participants entered VR to create a world representing happiness,
serving both as an exploration phase to get used to the controls and
a way to end positively after the intervention, as suggested by prior
research [111]. This step also serves as an additional safety mea-
sure considering MoodShaper’s status as a prototype; in real-world
scenarios, MoodShaper would adapt to personal needs, allowing
participants to immerse themselves in previously created positive
worlds (e.g. if participants strive to only experience the ER inter-
ventions when feeling down) or create new ones to match their
current emotional state (e.g. if participants want to use this step
to mentally prepare for the ER task to come). Creating a positive
world took, on average, 13 : 05 minutes.

Participants then returned to reality, where a negative affective
state was induced using the autobiographical emotional memory
task (AEMT)[42], a widely used validated method in HCI [109, 110].
This mood-congruent procedure prompts participants to recall and
write about recent situations, thereby increasing the likelihood of
re-experiencing strong emotions [4, 60]. Participants followed the
AEMT guidelines by describing a situation where they felt strong
negative emotions. Then, participants answered the PANAS [112]
and S-DERS [50] questionnaires.

They then returned to VR to create a world reflecting the emo-
tions expressed in the AEMT. Subsequently; creating the negative
world took 10 : 12 minutes on average. They performed their ran-
domly assigned intervention (Launch Paper Planes, Frame a Picture
Globe, or Shine Your Light). Participants spend about 4 : 08 minutes
on average with the interventions. Upon completion, they were au-
tomatically returned to their previously created positive world and
could end the study whenever they chose, staying there for 1 : 34
minutes on average. Back in reality, participants answered PANAS,
S-DERS, UEQ-S, and UES-SF. Participants completed the AEMT and
questionnaires in reality so that interventions and study setup re-
main separate to simulate the experience of using MoodShaper as a
consumer product. Remote participants saved and transferred their
recordings and VR creations to the experimenter. Following com-
pletion, the experimenter conducted semi-structured interviews,
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Figure 4: Schematic representation of the MoodShaper procedure. Participants autonomously create a virtual world representing
positive emotions. Then, they are induced with negative emotions and answer some questionnaires in reality. Then, they design
a virtual world representing negative emotions, followed by experiencing one of three interventions (based on their condition)
that allow them to manipulate their negative world. Afterwards, their self-created positive world reappears to go full circle.
Post-intervention questionnaires and a semi-structured interview form the end.

averaging 18 : 22 minutes. In total, the study took an average of
1:25: 36 hours (1 : 12 : 49 for laboratory study, 1 : 38 : 51 for
remote study).

On a side note, determined through design choices and pre-
liminary testing, we balanced repetitive movements and physical
engagement, both known to enhance cognitive engagement [111],
alongside the gradual disappearance of drawings, to ensure visual
change without compromising efficacy. Effectively, the intervention
phase was intentionally shorter than VR world creation. Post-test
interviews confirmed that this balance provided adequate time for
ER without being burdensome.

5 FINDINGS

This section presents quantitative results from the questionnaires
as well as qualitative insights from the interviews.

5.1 Quantitative Findings

On a general note, due to the hybrid study design, t-tests were
conducted to test for significant differences between study stages
(Pre and Post). The results showed that there are no significant
differences between the remote and lab participants for S-DERS
(p = .990), PANAS Positive Affect (p = .132) and PANAS Negative
Affect (p = .362). The participants were thus not grouped for further
analyses.

Paired t-tests were conducted on Pre and Post measurements for
the three interventions of all the subscales of PANAS and S-DERS.
The differences were significant for all subscales except the S-DERS
subscales Awareness (p = .881) and Clarity (p = .123) (see table
Table 1 and box plots in Figure 5). ANCOVAs were conducted to
compare the relationships between Pre and Post measurements for
the different Interventions. This was performed by measuring the
effect of the intervention type on each of the subscale Post scores,
controlling for the Pre score. The ANCOVA was only significant for
Clarity (F2,57 = 3.278, p = .045 % = 0.103). Post-hoc testing with
Tukey HSD showed that there was a difference between conditions
Shine and Launch, at p = .01 as can be observed in Figure 6 (see
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supplementary materials for all ANCOVAs). Consequently, we gath-
ered no evidence of differences between the three Interventions
with the exception of Clarity where Shine outperformed Launch.

UEQ-S scores for all the Interventions suggest that there were
no notable user experience issues. Launch was rated with UEQ-
Staunch = 1.069, Shine with UEQ-Sspipe = 0.963, and Frame UEQ-
SFrame = 0.706. While the former is above average, the latter two
are slightly below average. All these scores are within a ‘typical’
range [85]. For both UEQ-S and UES a One-way ANOVA was con-
ducted to investigate if there should be any differences in scores
between the conditions. However, no differences in scores could be
found depending on the condition, for UES (Fy,57 = 0.0406, p = .960)
and for UEQ-S (F257 = 0.718, p = .492).

5.2 Qualitative Findings

Based on our qualitative inquiry, five themes were construed from
the data: Complexity of Emotional Experiences, Regaining Control,
Understanding the Process, Transcending to Reality and Potential &
Risks. Our findings are described below and illustrated with ex-
cerpts from the interviews. Example screenshots from participants’
sketches can be found in Figure 7.

5.2.1 Complexity of Emotional Experiences. The first theme fo-
cuses on the complex interplay between depicting negative emo-
tions and their experiential emotional effects. Initially, participants
faced greater challenges when attempting to visualise negative
emotions compared to positive emotions, resulting in more abstract
and complex representations. Hence, their negative worlds often
reveal a mix of negative emotions, mainly encompassing anger, sad-
ness, frustration, distress, and stress. In this context, participants
reported that especially MoodShaper’s simplified tool palette facili-
tated effective representation and reflection, despite or because of
being in stark contrast to the complexity of emotions they aimed
to convey. One participant explained:

But this space reduces you to a kind of childlike ca-

pability in a way that feels like a safe way to engage

with your emotional state. (...) The simplicity of the

lines and the drawings lined up very nicely with how
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Table 1: Mean values and standard deviations for PANAS and S-DERS subscales across the three conditions along with t-test
statistics. The four S-DERS subscales measure different problems with ER. Thus, a lower score is ‘better’ for all S-DERS subscales.
For PANAS Positive Affect a higher score is ‘better’ while for PANAS Negative Affect a lower score is more desirable. Statistically

significant results are marked with asterisks *.

PANAS S-DERS
Neg. Affect Pos. Affect Nonacceptance Modulate Awareness Clarity Total
Stage Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
M 23.17 14.38 22.73 26.05 11.60 8.45 13.67 10.78 12.27 12.33 3.42 3.10 40.95 34.67
SD 8.943 4.267 7.390 7.139 4.917 2.740 5.313 3.309 3.204 3.977 1.769 1.734 11.017 7.469
t-test t=-3.284 t =17.816 t =5.796 t = 5.548 t=-0.151 t =1.565 t =4.8515
df =59 p =.002x p < .001x p < .001x p < .001x p=.881 p=.123 p < .001x
)
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Figure 5: Box plots showing the differences in Pre and Post measurements for the subscales with significant t-tests. A lower
score is ‘better’ for all subscales apart from PANAS Positive Affect for which higher scores are ‘better’.
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Figure 6: Line plot showing the differences in Pre and Post
measurements including standard error bars for the Clarity
subscale across the three Interventions. The subscale mea-
sures limited clarity about one’s current emotions and thus
lower scores are ‘better’. The Clarity subscale was the only
subscale for which the ANCOVA was significant. Shine scored
significantly lower than Launch.

emotions are incredibly complex and to try and get
very specific with them is usually either going to cost
you a lot in therapy or not going to address the prob-
lem as a whole. That childlike clumsiness, I think, is
the word that I would use. You have these very blunt
tools that let you just mess around with colour and
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that there’s no opportunity really to get very specific
is really powerful. (P61)

The process of visualising and being immersed in complex nega-
tive emotions induced strong emotional responses among partici-
pants. Despite their abstract nature, negative emotions became cor-
poreal and tangible through visual representation, exerting power
over the participants. Participants frequently visualised feelings
of helplessness and loss of control by enclosing themselves within
their drawings, often crafting cages or caves around themselves
or positioning themselves above an abyss to evoke sensations of
danger and fear, as P61 described: ‘T was thinking about a stressful
situation and I, in fact, had made that situation even more stress-
ful by creating this duct tape cocoon around myself” (P61). This
self-induced encapsulation triggered physical reactions in some
participants, leading to reported unease, tingling sensations, and
heightened heart rates.

5.2.2 Regaining Control. Our second theme revolves around the
significance of regaining a sense of control through the MoodShaper
interventions in order to feel empowered to break free from the neg-
ative emotional state. Thus, the majority of participants emphasised
physical engagement which helped them to also get mental control
over their emotions. Despite the consensus on this theme, opinions
on which intervention was the most effective varied. For instance,
some participants perceived throwing Launch as a highly active
and empowering action (e.g. 48), while others found it “too soft”
(P11, P19, P30) to address their negative emotions in a meaningful
way. On the other hand, the Frame intervention made participants
feel in control by containing negative emotions in a secluded space,
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(b) Negative World:
P65 used a dark black brush and the
animated fire brush to draw a cage
around themselves to symbolise the
loss of power and hopelessness (for
visualising purposes, an outside view
is presented here).

(a) Positive World:
P1individualised the pre-defined
virtual environment to create a cosy
atmosphere where they feel happy.
They added a vase with flowers, a
picture on the TV, a cake on the table,
a fire in the fireplace, and decorations
on the shelf.

(c) Negative World:

P30 drew their anger and frustration
about an authoritative person
denying them sushi. They chose a
dirty industrial landscape as
backdrop.

(d) Re-Experiencing Positive World:
P31 found a place for the picture

globe next to the bench and drew
around it using colourful sparkles.
This setup should symbolise the
benefit of reflecting on negative

emotions when being in a relaxed

and positive state of mind.

Figure 7: Sample screenshots from participant sketches.

“visually shrinking their negative emotions into a smaller world” (P34)
as participant P34 put it, which allowed participants to perceive
themselves as more physically and psychologically powerful, as
“oneself feels way bigger” (P34). However, the act of taking pictures
in this intervention was considered less physically active. In con-
trast, the Shine intervention provided a strong sense of control
for participants, as it felt like a proactive approach to confronting
and managing negative emotions, as it felt like “actively tackling
negative emotions and doing something with them” (P55). The theme
of re-gaining control is nicely illustrated by the following quote:

There’s obviously a very deep link behind interaction
with physical things (...), like movements and the way
that you kind of feel about them. (...) So doing something
active, doing like movement in that way is helpful for
dealing with emotions like that. (P8)

5.2.3 Understanding the Process. The third theme encompasses
comprehensive insights into the impact of MoodShaper’s composi-
tion on ER. Participants reported that initially, they encountered
some confusion regarding the indicators and controls of each inter-
vention, as well as the unexpected disappearance of their drawings.
However, as they engaged more with the interventions, they re-
alised that the dissolution of their drawings served to emphasise the
ER aspect of the interventions, marking it as a release from negative
emotions. In that regard, participants stressed the importance of
the temporal aspect for successfully regulating emotions. Time was
considered a crucial element of the transition phase, supporting
them to shift from a state of being overwhelmed by negative emo-
tions to a more reflective and composed mindset. One participant
describes the transition phase as follows:

Throwing these things several times was already better
than only throwing once. Because it kind of graduates
the emotion level piece by piece. If I just throw one thing
now, then it could be that it’s still stuck in my mind, and
so it [the negative emotion] can gradually be reduced
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piece by piece, like, from the intensity maybe of my
feelings. (P11)

Further, participants liked that MoodShaper facilitated the possi-
bility of taking a step back and nudged them to change one’s per-
spective. Participants reported that rotating 360° to see the drawing
from different angles and the interventions themselves helped to
focus on smaller aspects of the drawing. Thereby, Launch encour-
aged participants to hit certain parts of the drawing, and Shine
made them shift to focus on the intervention itself, as “the glow was
already something positive” (P48), and how “it somehow dissolves a
bit the dark, somewhat dangerous environment” (P48). Frame was
considered to trigger the highest level of detachment from nega-
tive emotions, attributed to the presence of a camera. Participants
described that they “kind of stepped away from the canvas” (P28),
taking on the role of an observer. Furthermore, it was surprising
that participants transcended the interventions’ intended designs,
particularly when using Frame. Participants often mimicked in-
teraction concepts central to Launch, i.e. closure by burying or
concealing the globe in the positive world, “to forget that they exist”
(P21), and to Shine, embracing negative emotions by transforming
the globe into something positive, drawing sparkles around it (i.e.
see Figure 7 d).

Lastly, participants appreciated the clear conclusion of the inter-
vention phase, marked by the reappearance of the positive world.
The positive world was considered a reward, which made “positive
memories flood in” (P7), felt like a “safe space” (P57), a “home” (P25)
and “like you were seeing an old friend” (P42). It marked an end-
point and provided closure and satisfaction within the emotional
regulation process, as one participant noted:

For me in my head, I have dealt with the negative world
now, it’s now closed, and now I'm back, where I feel
comfortable, in the safe space. Yes, that was a good
conclusion, after you have to deal with the negative
world, to come back to the positive one, it felt good.
(P57)
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5.2.4 Transcending to Reality. Our fourth theme, Transcending to
Reality, deals with learnings from MoodShaper that are applicable
to real life. Participants emphasised that their experience with
MoodShaper felt like an activation of resources that would make
them more resilient when managing emotions in real life. As one
participant explained:

Going through the intervention of assimilating made
me able to think about negative emotions in a different
way. And accepting that part of me as something I can
hopefully learn and grow from. (P42)

For example, they commented on being better equipped to accept
negative emotions, i.e. not being embarrassed about feeling fear
(P8), that it is normal that negative emotions are also part of a
positive state of mind (P28), and as a reminder that one is not
“invalidating [negative] feelings when you don’t let them consume
you (...), it’s not like you have to let them ruin your whole day” (P31).
Effectively, some participants also proposed to create a real artefact
as a reminder, “so that I could engage with it outside of VR” (P29).

Some participants were also inspired to reflect on their personal-
ities. For instance, P19 pondered about what it reveals about their
character that they enjoyed the most active and “aggressive” (P19)
intervention the most. As such, participants described MoodShaper
as creating self-insights and self-growth:

I need a little bit more ‘boom’. A little bit more of de-
struction, when I am angry. What does that say about
me, now, as a person? (P19)

5.25 Ambivalent Experiences. The fifth theme focuses on opportu-
nities and risks when using MoodShaper. Participants considered
MoodShaper to be an ‘exciting, playful” (P3) and “meaningful” (P13)
VR application. They stated that VR allows for lightness when ap-
proaching a “heavy” topic such as ER which is difficult to achieve in
reality, and many mentioned that they were surprised by how well
the interventions of MoodShaper actually work. One participant
emphasised that MoodShaper “helped heal an emotional wound I had
for a year” (P7). Participants viewed MoodShaper as an appealing
self-care tool, valuing its enjoyment and high privacy factors. They
also envisioned its potential in therapeutic settings. One participant
reflected:

I think it might be a cool tool for a therapeutic applica-
tion, where you have more room to express yourself, and
you also feel completely private in this environment. I
think this is also what I would use it for, to be reflective.
That’s what it’s meant to do, to be reflective of your
own emotions. (P28)

However, participants reported that the effectiveness of the in-
terventions to support reflection varied across situations and desig-
nated emotions. For instance, P19 emphasised that Launch would
work for sadness, while not for anger or frustration as it is “too
soft”, while P8 found Frame to work best for sadness as well as for
certain situations that one cannot face at that moment. Additionally,
interpretations of the interventions varied a lot across participants.
For instance, some participants viewed Launch as a way to exter-
nalise and release negative emotions, as intended, while others
interpreted it as an active act of destruction aimed at eradicating
the negative world. Despite the different interpretations, both were
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regarded as successful ER strategies. Similarly, Shine generated am-
biguous reactions. One prevalent interpretation involved absorbing,
internalising and accepting negative emotions, as designed, but
some interpreted the burst of light as a sign of destroying negative
emotions.

Moreover, participants reported being deeply immersed in Mood-
Shaper, losing track of time and surroundings, particularly in nega-
tive worlds. This deep immersion led to a heightened awareness
and emotional connection to positive elements afterwards, realis-
ing more details and they “felt much more connected” (P37) to the
positive drawing than before. However, others reflected on the risks
of being that deeply immersed, and of “lingering emotions” (P28)
after the intervention phase. These risks are exacerbated by the
experience of software bugs and glitches. One participant, who is a
VR developer and very experienced with the concept of presence,
shared their insights about the speed and intensity with which neg-
ative emotions were intensified when the intervention (i.e. Launch)
surprisingly did not work:

When I was unable to escape this negative space that
you’ve created because of the software bug, the gravity
and speed with which frustration occurred were intense.
I find that very interesting that something like being
stripped of your agency at the very moment that you
need it most is something that VR could afford you. (...)
It is a feeling of helplessness that is really extraordi-
nary. And because I've worked in VR, I've felt it before
in a much less intense way. But here, you forget that
you are in a virtual space. And so when your ability
to engage with that space suddenly disappears, you're
utterly helpless for a moment until you remember to
take the headset off. (P61)

6 DISCUSSION

In this work, we endeavoured to understand how VR can provide
technologically-mediated support for managing everyday negative
emotions. Users employed a diverse set of tools to create visual
representations of both positive and negative emotions in VR. They
then engaged in one of three carefully designed interventions aimed
at regulating these negative emotions through manipulation of the
drawing representing negative emotions. Our quantitative findings
show that all the three interventions were similarly successful in
supporting ER. As the vision of this work is to extend the design
space of ER support in VR, we do not aim to replace established
practices and interventions. Instead, the goal of this work is to
extend the “room for manoeuvre” when engaging with (challenging)
emotions. Emotional experiences and how people deal with them
are complex [76]. Thus, we need to expand the tool palette which
people can use for ER support. Hence, we hope that our work —
may it be by the design and the usage of our prototype MoodShaper
or through our design recommendations applicable to other VR
systems for ER support through VR — inspires future systems that
can be used by people in their everyday life as part of their mental
well-being routine. In the long run, we envision that our insights
might also lead to systems that can be useful in clinical contexts to
support participants in their mental health journey with the help
and guidance of mental health experts.



MoodShaper: VR to Support ER

In this section, we present our key findings, discuss MoodShaper’s
relevance to and expansion of existing research and situate them
within the broader context of HCI research. Further, we outline
implications for the HCI community and beyond when designing
VR experiences for learning and practising ER strategies. We also
reflect on limitations and opportunities for future research.

6.1 Ludic Engagement for Serious Contexts

This section is partly based on and inspired by the themes Com-
plexity of Emotions, Regaining Control and Ambivalent Experiences.
We will discuss how playful design, coupled with clear objectives,
can boost user confidence and control when experiencing neg-
ative emotions. This can also promote mindfulness, potentially
contributing to healing and self-growth, in line with previous
work [43, 63, 88, 91]. Our quantitative results indicate that Mood-
Shaper offers an engaging experience (UES-S) that enhances posi-
tive affect (PANAS-PA). This is in line with our qualitative findings,
where participants expressed childlike joy while using the tool
palette in VR, describing a sense of lightness not achievable in
reality. While the tool palette can be used to create artistic paint-
ings 3, our sample described having limited artistic expertise, de-
scribing a “childlike clumsiness” (P61) when visualising complex
emotions. Still, most lost track of time, disregarding external factors
(e.g. the experimenter’s presence in the laboratory), and experienced
strong emotions within their virtual negative worlds—indicative
of presence [79]. Thus, MoodShaper aligns with research suggest-
ing that VR can evoke visceral emotional responses akin to reality
(e.g. [39, 54, 80]) through immersive environments [53]. Notably,
many VR applications for mental health emphasise photorealis-
tic landscapes (for an overview, we refer to Wagener et al. [107]).
However, our qualitative findings are indicative that simple yet
playful VR drawing tools could effectively foster presence - when
combined with clear intent communication and a high degree of
personalisation features.

Further, these findings also underscore that a ludic approach
appears promising when addressing serious, complex and emotion-
ally challenging topics such as negative emotions. MoodShaper’s
strength lies in its combination of playfulness and clear intent,
making it particularly effective for addressing serious and emo-
tionally challenging topics like negative emotions. Importantly,
MoodShaper was not designed as a serious game [1, 14] with the
purpose of teaching serious content in a gamified manner (compare
3). Instead, the design rationale was to support the engagement
with and the processing of challenging emotions in a reflective
manner. Thus, we recommend:

RECOMMENDATION 1—Integrate ludic elements with a strong
and meaningful purpose when addressing serious and emo-
tionally challenging topics.

6.2 Reflection in VR and Beyond

In this section, we will discuss insights of the themes Understanding
the Process and Transcending to Reality, highlighting which elements
of MoodShaper’s process were perceived as especially helpful for
ER and how a clear process can support reflective insights that go

3for some examples we refer to TiltBrush Artists in Residence,
https://www.tiltbrush.com/air/
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beyond VR and facilitate internalising of ER strategies that can be
applicable to future real-life situations. Our findings indicate that
MoodShaper evokes reflection. First, participants reflected on the
meaning behind and effects of the interventions while perform-
ing them. Second, they also explored their depicted emotionally
charged situations, insights about their character, and behavioural
strategies for ER in relation to these situations and beyond. They
also reflected on their fundamental views about negative emotions
and how to manage them in real-life contexts. These findings are in
line with the definition of reflection by Schon et al. [87], defining it
as understanding, thinking about potential courses of action, and
one’s role within these [87]. On a more granular level, and used
by about 70% of HCI papers that explicitly define reflection [6],
we encountered reflection-in-action, occurring during the action
(i.e. while engaging with the interventions in MoodShaper), and
reflection-on-action, using memories to reconstruct an experience,
re-organising them to give meaning and draw lessons for the future
(i.e. during drawing phases and in the interview) [87]. Participants
attributed the reason for reflection to remembering the specific
emotional situation, and to the design choices of the interventions:
establishing emotional distance (e.g. using a camera to distance
oneself from the emotions [48]), altering spatial perspectives to
also change mental and empathic perspectives [25] (e.g. having to
interact with the representations of negative emotions from eight
different perspectives), and mirroring the effort involved in ER pro-
cesses through the temporal aspect [111]. Thus, as reflection can
be a challenging activity and often needs to be encouraged [94],
our design approach (see section 3), seems effective in providing
this encouragement. Importantly, our qualitative data suggested
that MoodShaper actively discouraged rumination by encourag-
ing reflection and providing a clear, positive endpoint to the ER
process [31, 99].

RECOMMENDATION 2—Integrate a transition phase and a
clear ending to facilitate and conclude the reflection process
effectively.

6.3 Transformative Experience

Drawing upon findings presented in Transcending to Reality, we
will outline how MoodShaper had created lasting impact on partici-
pants, highlighting how VR designers could strengthen and prolong
the impact of VR-based interventions to generate lasting change.
While not applicable to all participants, our study highlights the
capacity of MoodShaper to evoke various levels of reflection [28].
Fleck and Fitzpatrick [28] outline a spectrum encompassing five
consecutive reflection levels, ranging from level 0 (Description) to
level 4 (Critical Reflection) [28]. Qualitative data suggests that some
participants reached level 1 (Reflective Description), reinforcing
their existing perspectives on negative emotions and their regu-
lation strategies. Others discovered new approaches to managing
emotions, such as not being embarrassed by them (e.g. P8, P25)
and not being consumed by them (e.g. P25), which could be inter-
preted as progressing to level 2 (Dialogic Reflection). Moreover,
some participants reported fundamental shifts in their formerly
negative outlook on “negative emotions”, such as accepting them
as something to grow from (e.g. P42). This could signal successful
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cognitive restructuring [49], indicative of level 3 (Transformative
Reflection).

To remind themselves of their reflective insights and the feeling
of having grown, some participants expressed a desire to carry a
physical object back into the real world. This desire for tangibility
reminiscent of the virtual experience in MoodShaper likely stems
from the physical qualities assigned to negative emotions, such as
tangibility and corporeality. Ascribing a physical or almost haptic
quality to experiencing emotions in VR is in line with previous work
[109]. It may also be influenced by the transition of the picture globe
from the negative world to the virtual positive one in the application.
This finding extends previous research where participants wanted
to create a virtual catalogue of their VR experiences [109]. As such,
we recommend:

RECOMMENDATION 3—Reinforce users’ reflective insights
by transforming reminders and emotional experiences made
in VR into tangible objects that can be transferred to reality.

6.4 Opportunities and Risks

In this section, we draw upon findings of the themes Understanding
the Process and Ambivalent Experiences, emphasising the (potentially
negative) effects when feeling intense emotions. We will discuss
specific safety mechanisms, design choices and necessary future
research that could mitigate risks and strengthen opportunities for
VR applications aiming to provide ER support. During the study,
participants raised critical concerns and emphasised the need to
discuss the opportunities and risks of using MoodShaper to an equal
degree. Our findings in that regard will be critically reflected on
in the following. One noteworthy finding in MoodShaper was the
swift and deep sense of presence reported by many participants.
As an example, an experienced VR developer shared that when
they encountered a software bug, it made them momentarily panic
and forget they could remove the VR glasses. This highlights both
the potential and risks of potent VR applications addressing nega-
tive emotions, reinforcing expectations by therapists [107]. It also
emphasises the importance of involving all stakeholders - VR devel-
opers, interaction designers, therapists and end-users - throughout
the whole study process to uncover and mitigate these risks, as
well as the need for longitudinal studies with therapist guidance to
assess long-term effects.

Despite MoodShaper being based on therapists’ expertise [111],
therapeutic practices (i.e. art therapy [57]), and psychological con-
structs (i.e. cognitive restructuring [49]), some participants still
interpreted the metaphors in the interventions differently. Partic-
ularly, Shine, originally designed to allow for embracing negative
emotions, was sometimes misconstrued as an attack, alas only from
participants who had solely watched the demonstrational video.
This example illustrates the challenge HCI researchers face when
balancing the creation of self-care therapeutic interventions for
home use, as desired by participants while minimising the risk of
inadvertently causing distress or harm to users.

6.4.1 Managing Risks. To address these challenges, we stress the
importance of incorporating safety measures in all VR applications
aiming to provide support when managing challenging emotions.
Based on prior research (i.e. [111]) and our own findings, applica-
tions should provide clear visual endings that feel like closure to
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prevent rumination. Additionally, warning and risk notifications
should be added at the beginning of the intervention to raise aware-
ness, as also previously suggested by therapists [107]. Recognising
that studies are required to properly inform participants of the
potential risks of participating in a study and to obtain informed
consent, this is an implication especially relevant for practice [102].
Furthermore, when made available on platforms like Steam, appli-
cations such as MoodShaper can easily be misclassified as wellness
applications. Here, policymakers should intervene to establish reg-
ulations that mitigate the risk of users encountering (un-)intended
harmful design when downloading such applications. This is in
line with previous work that discusses the tensions and poten-
tial risks (both from a user as well as from a legal perspective) of
classifying health and well-being apps as either medical or health
apps [56]. Moreover, applications such as MoodShaper should be
adapted to the specific needs of different ages and user groups,
being particularly considerate when designing for vulnerable user
groups. To elaborate, prior works have identified specific needs
of children [100], teenagers [8, 27, 46] and older adults [61] when
dealing with emotions. Here, a combination of participatory design
approaches [46, 100] and longitudinal studies is recommended to
build an understanding of age-group-specific needs and require-
ments. Without further research, for now, MoodShaper should be
restricted to adults only to mitigate risks such as re-introducing
traumata. Future work should also investigate the needs of more
diverse users, such as users who are not affine to technology, neuro-
divergent users, as well as those with various mental health issues.
For instance, people with ADHD or people experiencing depression
will probably need different support. However, to date, little re-
search has been conducted in regard to using VR in both fields [2].
In the long run, we envision that MoodShaper and the insights
gathered in this study might lead to systems that can be useful
in clinical contexts to support participants in their mental health
journey. This process entails further risks, as it includes vulnerable
user groups. Consequently, such a system would need to undergo
prior meticulous testing through longitudinal studies in order to
get clinical approval. Further, it would have to be appropriately in-
tegrated in and adapted to different therapeutic approaches. Along
similar lines, safety measures, such as additional support and guid-
ance outside of the therapy sessions might need to be provided
by mental health experts. Based on prior research [93, 107], we
hypothesise that in clinical settings a higher level of scaffolding
might be beneficial. However, this might limit users’ autonomy.
We envision step-by-step guidance paired with psycho-educational
elements informing about the underlying psychological principles
of each intervention, either by visual means or through voice-based
guidance as formerly explored in regard to reflecting on personal
challenges [110]. Lastly, we call upon HCI researchers to recog-
nise their responsibility in reporting negative incidents, albeit rare,
in their publications. By upholding these ethical standards, they
can serve as valuable drivers for improving the design of VR ap-
plications aimed at preventing negative emotions from escalating
uncontrollably. Thus, we recommend:

RECOMMENDATION 4—Incorporate evident risk notices and
integrate fail-safe mechanisms and appropriate support mech-
anisms to avert harmful design.
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6.5 Limitations & Future Work

In this section, we discuss the limitations of MoodShaper. We
adopted an exploratory design in line with similar research ([32,
73, 89, 109, 110]), and fitting to our research objective to design ex-
periential ER strategies in VR that support untrained individuals in
regulating and reflecting on common everyday negative emotions,
offering in-situ and offline support. We refrained from comparing
our work with past research systems using autonomous self-design
of virtual environments as these works do not offer ER interventions
(e.g. [89, 109, 110]), or lack the means for autonomous visual expres-
sion (compare [61]) or require technical skills not feasible for our
target group (e.g. [32]). We acknowledge that including a control
condition would help validate the effectiveness of ER interventions.
The present study design only permits comparisons of the three
interventions with each other. A no-intervention condition in VR
would help determine if the observed differences stemmed from the
interventions (Launch, Frame, or Shine) or the system (creating and
engaging with virtual spaces). A waitlist approach would illustrate
changes over time, while comparisons with analogue ER interven-
tions, such as physically launching paper planes, would provide
deeper insights into the advantages of VR as an immersive medium.
Given the novelty of the experience of MoodShaper, our primary
aim was to understand its impact on users’ ER processes to effec-
tively inform future work. Our contributions include the system’s
design, a quantitative assessment of how MoodShaper can support
ER through different interventions, and a qualitative analysis of
how this is achieved, based on the exploratory evidence generated
in this study concerning the interplay between key constructs (i.e.
the relationship between autonomous expression and efficiency of
three ER interventions). However, a randomised controlled trial
would be needed to evaluate the effectiveness of MoodShaper com-
pared to other established ER methods.

We opted for a hybrid study approach to target VR users in-
terested in engaging with negative emotions in their daily lives
while being mindful of data-gathering risks. For a comprehensive
overview of the benefits and limitations of this approach, please
refer to Ratcliffe et al. [75]. In this study, we observed no significant
differences between remote participants and those in the laboratory,
but we acknowledge that we could not fully control all variables
that may have influenced our data.

Furthermore, we did not account for individual differences in par-
ticipants’ inherent capability for ER, which could have influenced
the findings of our between-subjects design. Including a disposi-
tional measure that assesses trait-level ER, such as the Emotion
Regulation Inventory (ERI) [81], could enhance our understanding
of MoodShaper’s impact on various ER traits.

This paper aligns with traditional notions of ER, where the suc-
cess of interventions is measured by achieving emotional objec-
tives [82]. Our findings highlight MoodShaper’s potential to support
users in their ER goals. However, our findings also align with the
SDT perspective on ER, where success is viewed as not just su-
perficial compliance with techniques but deeper acceptance and
integration of them into one’s value system. Qualitative results
across all themes indicate that some participants began exploring
their emotions with an open and non-judgemental mind, which
may be a first step toward understanding strategies and assessing
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their potential for deeper integration, indicative of integrative ER.
Future work could specifically evaluate MoodShaper’s potential to
facilitate integrative ER.

MoodShaper is intended for individuals interested in develop-
ing and practising effective ER strategies and who seek relief from
negative emotions, regardless of their mental health. In this study,
we restricted participation to self-indicated mentally healthy and
well-balanced people out of ethical concerns when testing the pro-
totype. Due to the broad profile of our target group, we opted
for self-assessment instead of validated mental health assessments
such as GAD-7 or PHQ-8, in line with other research in this area
(e.g. [109, 110]). Furthermore, the procedure of MoodShaper was
adapted for study purposes as well. Our design, especially the au-
tonomous creation of the positive world and re-experiencing it in
the end, was based on recommendations of therapists to always end
such interventions on a positive note [111]. However, in real-life use
cases, some participants may prefer to focus solely on the interven-
tion, while others may enjoy the mental preparation and comfort of
creating and being in a positive environment. We envision Mood-
Shaper to cater for these individual preferences. However, changes
in the study design and how they might affect the overall experience
of users should be tested in advance by future research. Based on
the exploratory evidence generated in this study, future work could
further explore MoodShaper or similar ER approaches using VR
with participants struggling with mental health issues. However,
we emphasise the risks associated with engaging this vulnerable
user group and strongly recommend careful consideration of the
study design and the incorporation of therapeutic safety measures.

7 CONCLUSION

To provide a novel way for managing negative emotions in VR, we
created MoodShaper - a VR application allowing users to visualise
emotions by autonomously creating a virtual environment and
providing three interventions (Launch, Frame, Shine) for how to
manipulate these visual representations with the aim to explore
ER strategies. Quantitative and qualitative findings of a hybrid
study with 60 participants highlight the potential of MoodShaper
to support ER. Users felt empowered through the interventions
and reflected on personal insights beyond the application itself.
With our work, we emphasise the importance of playful design
to explore complex negative emotions and discuss opportunities
and risks when engaging with negative emotions using VR. In
sum, there seems to be promise in building VR experiences for
managing emotions in which users can freely express themselves
while also receiving interventions that provide necessary distance,
perspective-taking and reflection opportunities scaffolding the ER
process. We hope our work and design recommendations inspire
designers and researchers to further explore this promising research

field.
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8 APPENDICES

Table 2: Participant sample: ID’s have been reassigned for anonymity. Participants marked with asterisks (*) experienced
technical difficulties and were only part of qualitative feedback. The (+) in VR Activities indicates additional activities.

P Intervention Setting VR-Device Age Gender Nationality = VR-Usage VR-Activities

1 Launch Remote = HTC Vive Pro 2 44 Male German Daily Games, Social
2 Launch Remote Valve Index 38 Male Canadian Weekly  Games, Social
3 Launch Remote Valve Index 31 Male Danish Weekl Games, Social, Fun
4 Launch Remote Valve Index 25 Male German Monthly ~ Games, Sport
5 Launch Lab Meta Quest 2 27 Male German Sporadical  Studies, Games
6 Launch Remote HTC Vive Pro 23 Male USA Weekly Studies, Social, Sport, Health+
7 Launch Remote Valve Index 31 Male USA Weekl Games, Social, Fun
8 Launch Remote Oculus Rift CV1 23 Male German Monthly Games, Sport, Research
9 Launch Remote Meta Quest 2 31 Male Malaysian Yearly Studies, Games
10 Launch Remote Meta Quest 2 28 Male German Monthly  Studies, Games - Museum
11 Launch Lab Meta Quest 2 26 Female German Never None
12 Launch Lab Meta Quest 2 30 Male German Weekly  Studies, Games, Research
13 Launch Remote Meta Quest 2 23 Male Dutch Weekly Games, Social, Sport, Fun
14 Launch Remote Valve Index 32 Male Canadian Weekly Games, Social, Sport, Fun
15 Launch Lab Meta Quest 2 31 Male German Yearly Studies, Games, Development
16 Launch Lab Meta Quest 2 27 Male German Yearly Studies, Games, Sport
17 Launch Lab Meta Quest 2 35 Female Iranian Sporadical None
18 Launch Lab Meta Quest 2 31 Male German Sporadical ~Games
19 Launch Lab Meta Quest 2 29 Female German Sporadical ~Games
20 Launch Lab Meta Quest 2 26 Male German Sporadical ~ Studies, Games
21 Frame Remote Meta Quest 2 20 Male Polish Weekly  Games, Social
22 Frame Remote Meta Quest 2 37 Male USA Yearl Games, Social, Fun
23 Frame Remote  Oculus Quest pro 27 Male British Weekf; Games, Social, Sport
24 Frame Lab Meta Quest 2 26 Male German Sporadical ~Games, Fun
25 Frame Lab Meta Quest 2 25 Female Chinese Monthly  Studies, Sport
26 Frame Lab Meta Quest 2 28 Female German Sporadical ~ Social
27 Frame Lab Meta Quest 2 27 Female German Monthly  Studies, Work
28 Frame Lab Meta Quest 2 28 Male German Sporadical  Studies, Social
29 Frame Lab Meta Quest 2 31 Male German Sporadical ~Marketing
30 Frame Lab Meta Quest 2 32 Male German Yearly Studies, Sport, Development
31 Frame Lab Meta Quest 2 28 Female Greek Yearly Studies
32 Frame Lab Meta Quest 2 25 Male German Monthly ~ Games
33 Frame Lab Meta Quest 2 30 Male German Yearly Studies, Development
34 Frame Lab Meta Quest 2 25 Male German Yearly Studies, Games, Work
35 Frame Remote HTC Vive Pro Eye 28 Male German Daily Work
36 Frame Remote Valve Index 27 Male USA Weekly Games, Social, Fun
37 Frame Remote Meta Quest 2 30 Male German Yearly Studies, Games, Fun
38 Frame Lab Meta Quest 2 29 Female German Yearly Studies, Fun
39 Frame Lab Meta Quest 2 30 Male German Yearly Studies, Games
40 Frame Lab Meta Quest 2 25 Female German Sporadical ~ Studies, Games
41 Shine Remote Valve Index 26 Male French Daily Studies, Games, Social, Sport+
42 Shine Remote Valve Index 37 Male British Weekl Games, Social, Sport, Fun
43 Shine Remote Oculus Quest 1 23 Male Dutch Monthly ~ Games, Social, Fun
44 Shine Remote Valve Index 21 Male Swedish Daily Games, Social, Sport
45 Shine Remote Valve Index 28 Male Dutch Weekl Games, Social, Sport, Fun
46 Shine Lab Meta Quest 2 27 Male German Monthly  Studies
47 Shine Lab Meta Quest 2 32 Male Iranian Sporadical ~ Studies
48 Shine Remote Meta Quest 2 32 Female German Yearly Studies, Fun
49 Shine Remote Valve Index 27  Non-binary Austrian Daily Games, Social, Development
50 Shine Lab Meta Quest 2 31 Female German Monthly  Studies, Development
51 Shine Remote Valve Index 27  Non-binary Canadian Weekly  Games, Social
52 Shine Remote Valve Index 27 Male Puerto Rican* Daily Games, Social, Sport, Fun
53 Shine Remote Valve Index 26 Male German Daily Games, Social, Sport, Fun
54 Shine Remote Valve Index 24 Male Polish Daily Games, Social, Sport
55 Shine Remote Meta Quest 2 29 Male Austrian Weekl Studies, Games, Social, Fun
56 Shine Remote Valve Index 20 Male German Monthly  Games, Social, Sport
57 Shine Lab Meta Quest 2 26 Male German Yearly Studies, Sport, Development+
58 Shine Lab Meta Quest 2 30 Male German Sporadical Health
59 Shine Remote Oculus Quest 1 24 Female German Monthly  Studies, Games, Fun
60 Shine Lab Meta Quest 2 31 Female German Never None
61" - Remote Meta Quest 2 39 Male American Dail Studies, Games, Development
62" - Remote Meta Quest 2 28 Female German Sporadical ~ Studies, Fun
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