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Figure 1: Screenshots of the VR game (left) and quiet room (right).

Abstract
Virtual Reality (VR) games are increasingly popular but often in-
accessible to neurodivergent players due to sensory overload and 
limited options for self-regulation. Abruptly exiting VR in moments 
of overwhelm, e.g., by taking the HMD off, is not always a viable 
solution, as sudden changes in realities can add additional cognitive 
strain and disorient players. Drawing on established practices from 
physical quiet and sensory room design and informed by the PAS 
6463:2022 guidelines, we designed and created a VR game proto-
type, RetreatVR, with a built-in, always available quiet room that 
offers opportunities for neurodivergent players to regulate in-game. 
Through the design exploration and a preliminary expert review, we 
collected insights into challenges and opportunities of transferring 
physical world guidelines for quiet rooms to the VR space.
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1 Introduction and Background
Virtual Reality (VR) technology is used in a growing number of 
use cases, e.g., work, education, or leisure [13]. VR games have 
been especially gaining popularity [14], partially because they offer 
highly immersive experiences [15], but like most VR applications, 
are still inaccessible to many people [1]. Engaging with VR games 
can be straining on the body and the mind, in particular, for 
disabled and neurodivergent people [9]. Neurodivergence de-
scribes the biological fact that some people neurologically process 
the world differently from a prescribed neurotypical standard [28]. 
Medical diagnoses that fall under this umbrella include, e.g., ADHD, 
Autism, or dyslexia. Design that centers neurotypical needs and 
preferences can cause challenges and access barriers for neuro-
divergent people [7, 9, 10], e.g., relating to sensory or cognitive 
processing, motor coordination, or social interactions. Breaks from 
ongoing action in VR can be necessary, for example, to prevent or 
reduce overstimulation for neurodivergent people [8]. However, 
breaks from VR immersion can introduce additional strain, and 
simply exiting VR is often not a suitable option [18]. In non-VR 
contexts, neurodivergent players have developed their own strate-
gies for managing sensory demands, e.g., Autistic Minecraft players 
have created in-game spaces to withdraw from overstimulating 
environments [27]. These practices suggest that in-game spaces
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for sensory relief could be a valuable accessibility strategy in VR 
games.

Real-world quiet and sensory rooms can provide relief 
when overstimulated, and are used by neurodivergent people to 
take breaks and self-regulate [6, 12, 33]. Such rooms are made avail-
able in public spaces like universities [2], airports [4], conference 
venues [17], or schools [24], to give space to regulate in environ-
ments built for neurotypical processing of stimuli. The rooms are 
usually designed to be low-stimuli, i.e., intentionally minimizing 
sensory input through, e.g., muted colors, soft lighting, minimal 
clutter, or insulation from sound. Sometimes optional desirable 
sensory stimulation is made available in the rooms, e.g., through 
swings, lava lamps, music players, etc. [33]. Interestingly, previous 
work has also explored the use of VR as a way of delivering im-
mersive video to increase relaxation in real-world quiet rooms [16], 
however, it has not yet been leveraged in the context of providing 
relief from overstimulation that occurs throughout the use of VR. 
Guidelines exist for the design of built environments that cater to 
neurodivergent needs, like the British Standards Institution’s PAS 
6463:2022 [3], which includes concrete recommendations and key 
considerations for the design of quiet rooms and other restorative 
spaces for neurodivergent people.

In our work, we explore whether the concept of quiet rooms 
can be brought from the physical world into VR games, al-
lowing users to temporarily step out of potentially overstimulating 
VR experiences. Leveraging the characteristics of physical quiet 
rooms, we contribute a design exploration of what such rooms 
could look like when integrated into VR: We designed and proto-
typed RetreatVR, a VR game with a built-in quiet room that can 
provide relief if players are overstimulated by VR gameplay with-
out having to exit the game or the VR environment altogether. A 
preliminary expert review with neurodivergent players and VR re-
searchers shows that the concept is promising, but that the design 
of VR quiet rooms as well as the game-to-quiet room transition 
requires careful consideration in order to prioritize user autonomy 
without the creation of overwhelming interactions.

Overall, RetreatVR is a promising first step toward designerly 
solutions for access barriers of neurodivergent people to VR, high-
lighting the potential of in-game quiet rooms to provide relief from 
overstimulating VR game experiences without burdening players 
with the negative effects of a sudden exit from VR.

2 Design Rationale: Transferring Real-World
Recommendations for Quiet Rooms to VR

To develop the design concept, two main areas of concern were con-
sidered: (1) guidelines of quiet room design in the physical world, 
according to PAS 6463:2022 [3], and (2) the design requirements 
and possibilities of a VR game. Additionally, prior work on VR 
accessibility for neurodivergent people influenced design decisions 
(e.g., [1, 8]). We began with the conceptual transfer of the PAS 
guidelines [3] to virtual space by mapping each spatial or sensory 
recommendation to a VR design affordance. This informed not just 
the appearance of the environment, but its structure, interactiv-
ity, and transition logic from the main game. Key themes from 
the guidelines were: Predictability and clarity in layout and navi-
gation, control over sensory input, including lighting and sound,

opportunities for privacy and withdrawal, a default low-stimulation
environment, and optional stimulating elements that can provide
soothing or grounding effects (e.g., tactile objects, ambient music).
With some recommendations, the transfer was straightforward,
e.g., "Provide optional sound on an individual basis" [3] can be
easily achieved by adding a radio feature where players can se-
lect music and sound to play according to individual needs. Other
recommendations required adjustment, e.g., "Provide shades to
control daylight and outside views" [3] is not directly applicable
to VR spaces where daylight is blocked out from view anyways.
For the in-game environment this can be approximated, though,
by implementing a possibility to get simulated outside views. In
our case, we decided to include an outside balcony with a view of
a blue sky in the prototype. We also want to note that for some
recommendations with focus on olfactory sensation or haptics, no
VR adaptation could be integrated, e.g., "Provide cool and warm
objects to touch" [3]. Here, mainstream VR technology does not
provide means to control this type of stimuli, but there is potential
in exploring this avenue through integration of additional objects
(see, e.g., [11, 19, 21, 32]) in the future.

2.1 RetreatVR: A Design Prototype Integrating
Quiet Rooms into VR Gaming

Here, we describe the resulting prototype, RetreatVR, shown in
Figure 1 with a focus on gameplay, the quiet room, and the switch
between the two. The prototype was implemented using Unity 6
[31] with the Meta XR All-in-One SDK 76.0.1 [26]. It was optimized
for use with a Meta Quest 3 system [25]. Free templates and assets
from the Unity Asset Store were used for some of the game elements.

2.1.1 Gameplay. RetreatVR features a tower-defense-like game
with dark visuals in which players have to defeat monsters using a
magic wand, with monsters spawning in waves from portals (see
Figure 1). During each wave, more monsters have to be defeated,
creating an atmosphere that is representative of VR games such
as In Death: Unchained [29] or Dungeons of Eternity [23] in which
players are continuously presented with stimuli, and need to en-
gage throughout. Key player interactions include shooting magic
bullets at monsters and dodging their attacks; the game can be
played standing up or sitting down. Overall, when conceptualiz-
ing the game in which the quiet room would be integrated, care
was taken to include some cognitive load and typical stressors,
but not to overwhelm players completely in an effort to maintain
safety for neurodivergent people. The gameplay is shown in the
supplementary video figure.

2.1.2 Quiet Room. The final quiet room includes features that sup-
port clarity and predictability (a platform to overlook the whole
room, posters with instructions, a fairy companion who explains
interactions and the narrative, display of information on the game
status on a "magic mirror" which doubles as a portal to the game
dungeon), control over sensory stimuli (light: brightness, color,
and warmth; music: three options of sound and volume control;
the default on all being on low stimulation), as well as sensory
(inter)activities (placing furniture to create a comfortable space,
"sitting" on the ground, balcony to watch the sky, a radio to turn on).
The room can be individually adapted, and settings can be saved



Figure 2: Key features of RetreatVR: (1) Fairy character guiding the player, (2) Mirror allowing preview of gameplay and game
state, (3) high-stimuli mode, and (4) low-stimuli mode.

as individual default to cater to different sensory profiles as well
as ad-hoc or fluid needs or preferences. RetreatVR also offers two
preset default modes (low-stimuli and high-stimuli) to minimize
the set up effort and address potential decision fatigue [20, 22]. Key
features are shown in Figure 2 and the supplementary video figure.

2.1.3 Transitioning between Game and Quiet Room. The transi-
tion between game and quiet room is contextualized via gameplay
and narration: The backstory explains that the player’s character
accidentally got trapped in a dungeon, but was helped by a fairy
companion who brought them to a magic safe room – the quiet
room. When preparing entry into the game world from the
quiet room, an image of the dungeon can be viewed through a
mirror (see Figure 2), and it can be accessed by interacting with it.
Thereby, the player retains control over entry into the game world
while allowing foreshadowing of in-game action. Once the mirror
is accessed, the screen fades to black and players are teleported to
the starting point in the game dungeon, with a countdown indicat-
ing the (re-)start of an enemy wave. In contrast, entry into the
quiet room from the game world can be triggered by pressing
the upper of two buttons on top of both controllers, the Y and B
button, resulting in an immediate removal from the game world. If
the player presses the buttons to get teleported to the quiet room,
the game freezes and the screen fades to black. The fade then dis-
appears and the player finds themselves on the platform inside
the quiet room, where the game state will once more be foreshad-
owed via the mirror. A whole cycle of transitioning is shown in the
supplementary video figure.

2.2 Preliminary Expert Review
Three neurodivergent persons, having ADHD, Autism or both, and
two VR experts with experience in VR development and accessibil-
ity consented to participate in a preliminary expert review to assess
the utility and evaluate the design of the prototype. Each expert
explored the prototype for about 20 minutes in a lab setting. Feed-
back was gathered via a thinking-out-loud protocol throughout
interaction, as well as a post-experience semi-structured interview
that focused on the current iteration of the prototype as well as
potential future features. Feedback was analyzed using template
analysis, a flexible form of thematic analysis that starts with a set
of a priori codes and allows iterative refinement during coding
[30], with special focus on how well the concept of physical quiet
rooms was transposed to VR, where design opportunities lay, and

as how useful the quiet room was perceived. The coding process
was carried out by the second author in conversation with the other
authors of this work. Key findings suggest that VR quiet rooms
can serve a similar purpose as real-world quiet rooms. Here,
the utility of the quiet room was generally viewed positively, and
potential use cases mirror those of the physical world: In situations
of overstimulation and to prevent overwhelm, the quiet room was
considered a useful feature. The experts highlighted further oppor-
tunities to add more sensory activities to the room. Furthermore,
while customizable lighting and music options were appreciated
and found useful, managing a multitude of options was considered
overwhelming in itself and might lead to decision fatigue. Simpler
presets and optional "advanced settings" were suggested as an alter-
native. Additionally, the expert review identified the transition
from game to quiet room as a key design challenge: In the pro-
totype, leaving the stressful game situation via fade-to-black was
considered too slow. Here, future research is necessary to lessen
immersion after triggering change to quiet space to reduce stress
and overwhelm, and to balance the risk of unwanted stimulation
resulting from sudden changes, while at the same time giving users
autonomy over their experience.

3 Discussion
Through our demo, we contribute a design exploration of bringing
real-world quiet rooms to VR. Here, we reflect on the design of
RetreatVR, and we outline opportunities for future research.

3.1 Potential and Limitations of In-Game VR
Quiet Rooms

The translation of PAS 6463:2022 [3] to VR provides a structured
framework for designing predictability, sensory control, and low-
stimulus withdrawal spaces in a medium where such accommoda-
tions are rare. Importantly, the quiet room complements, rather than
replaces, dynamic gameplay. It gives players control over when and
how they pace and distance themselves from action in gameplay.
Here, in-game VR quiet rooms show a high potential to increase
accessibility for neurodivergent people. There are some key aspects
of quiet room design that cannot be transferred to VR, though: Sen-
sory activities that stimulate the haptic and olfactory senses cannot
be provided by mainstream VR technology. Additionally, regulating
activities that require movement in the physical space, like pacing
or lying down, are difficult to offer in VR without compromising



safety of the player. At the same time, some aspects of physical 
spaces that limit the design of quiet rooms do not apply to VR, 
opening up new design opportunities. For example, an audiovisual 
sensory activity in the physical world is tightly limited by the avail-
able technology to provide the stimulus, e.g., a television, stereo, 
lava lamp. In VR, designing audiovisual stimuli is almost limitless 
and sensory activities therefore can be designed in grander scales 
and with much more flexibility and adaptability.

3.2 Opportunities for Future Research
Addressing the Temporary Reduction of
Sensory Stimuli in VR

Our design exploration indicates that applying real-world strategies
to manage sensory overload has potential to provide temporary
reduction of sensory stimuli in VR, addressing the needs of neuro-
divergent players. Based on our exploration through RetreatVR as
well as the expert review, we identified three key opportunities for
future work: (1) Choosing the right amount of customization
options for VR quiet rooms. The expert review showed that
additional customization options could add to mental load. Here, fu-
ture work should explore efficient ways of adjusting the space (e.g.,
setting it up before starting the game rather than making adjust-
ments at runtime), and control options for customization features
that gradually reveal complexity to users. (2) Creating autonomy-
preserving mechanisms for the game-to-quiet room transfer.
Our work suggests a need for a quick transfer from game world to
quiet room. Future work should explore how to provide exit experi-
ences that do not further burden users (akin to those when exiting
VR altogether [18]), and how to reduce the risk of cybersickness [5]
when making rapid transitions. (3) Studying the impact of VR
quiet rooms on presence, immersion, and overall experience
in VR. Our work has not yet contributed a user study examining
the effects the quiet room has on key factors of VR experience. Here,
an exploratory, qualitative methodological approach could be used
to guide future design decisions. From there, quantitative assess-
ments of the player experience should be focused to understand
the generalizability of the findings.
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