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Abstract
People with disabilities (PWD) increasingly use avatars to express
disability identities in social virtual reality (VR), but greater visi-
bility also invites targeted harassment. Existing safety features are
often insufficient, overlooking PWD’s experiences and needs. To ad-
dress this gap, we co-designed protectionmechanisms with 11 PWD
to reveal their values and needs. Our research employed a social
lens to interpret harassment behaviors and protection mechanisms.
Inspired by Hall’s Proxemics Theory that interpersonal distances
indicate social intent and boundaries, we divided social VR spaces
into four proxemic zones (Intimate, Personal, Social, and Public)
and used them to structure our protection mechanism co-design.
We also provided different protection mechanism probes (Inform,
Educate, Consent, and Defense) to elicit participant preferences. Our
study highlighted the role of social proximity in shaping PWD’s
harassment perception and protection preferences and revealing
PWD’s unique social values and needs (e.g., managing harassment
with optimism and resilience, prioritizing social image over safety).
We proposed design recommendations for protection mechanisms
that protect PWD while maintaining their desired social images.
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1 Introduction
People with disabilities (PWD) have shown increasing presence in
social virtual reality (VR), which enables multiple users to meet and
interact as embodied avatars [77]. Prior work has found that PWD
use their embodied avatars to disclose disability identities and spark
meaningful social interactions, such as conversations about identity
and disability awareness [2, 26, 42, 77, 78]. However, expressing
disability identities in social VR also makes PWD more vulnerable
to targeted harassment, such as repeated use of ableist terms, social
exclusion in multiplayer games, and unwanted interactions with
PWD’s avatars (e.g., grasping their virtual cane) [2, 78].

Despite the growing awareness of disability-targeted harass-
ment in social VR [2, 78], it remains unclear how to effectively
protect PWD while enabling them to freely express their disabil-
ities. Mainstream social VR platforms have implemented various
safety features, such as muting, blocking, reporting, and establish-
ing personal boundaries [1, 63], but these features often employ a
reactive approach that only responds to harassment after it occurs
[39]. In 2022 Meta released the “Personal Boundary”, a more pre-
ventive feature to keep a minimum distance between avatars and
limit unwanted interactions [46]; however, it blocks all forms of
social interactions, even though some PWD welcome engagement
with their avatars with disabilities upon consent [78]. No research
has investigated PWD’s needs and preferences for protection mech-
anisms, leaving important questions unaddressed:How do PWD’s
harassment perceptions shape their needs and preferences
for protection mechanisms? How can we design effective
protection mechanisms that center on PWD’s experiences?

To answer these questions, we conducted a co-design study
with 11 PWD, involving them as co-creators and experts to reveal
their underlying values and needs for protection mechanisms. We
used Hall’s Proxemic Theory to structure our co-design within
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the broad design space of social VR protection mechanisms, as
proximity is key to establishing social boundaries and behaviors in
both physical and virtual worlds [23, 27, 34, 41], thus impacting the
harassment perception, perceived safety, and protection choices.
Following Hall's Proxemic Theory [27], we divided the space sur-
rounding an avatar into four distance layers (Intimate, Personal,
Social, andPublic) to structure the co-design. For each social dis-
tance, we illustrated di�erent harassment scenarios to understand
participants' harassment perceptions. We presented four protection
mechanisms�Inform, Educate, Consent, andDefense Mechanism�as
design probes to elicit their design preferences and needs.

Our study revealed that proximity operated as a rich socio-spatial
signal through which PWD read the target, intent, and severity
of disability-targeted harassment. Beyond proximity, PWD used
behavioral cues such as the perceived e�ort invested in harmful be-
haviors and bystanders' reactions to evaluate harm severity. More-
over, our �ndings captured PWD's unique values that shaped their
needs and preferences for protection mechanisms. Participants with
optimistic, resilient mindsets viewed harassment as opportunities
for disability education and advocacy, while those with risk-averse
mindsets perceived harassment as threats that required systematic
intervention and norm establishment. Interestingly, we noted that
some PWD prioritized maintaining a desired social image over
personal safety, which further shaped their needs and preferences
for protection mechanisms (e.g., preferred a less confrontational
approach to maintain a sociable self-image). Based on our �ndings,
we proposed design implications for protection mechanisms that
maintain both PWD's safety and desired social images in social VR.

Our research makes two main contributions to the ASSETS com-
munity. First, we contribute the �rst co-design study that uncovered
PWD's harassment perception, values, and needs that shape their
protection mechanism choices. Second, we proposed rich design
recommendations for protection mechanisms that can e�ectively
protect PWD while maintaining their desired social images.

2 Related Work
Our work investigates PWD's unique needs and preferences for
protection mechanisms in social VR. We situate this work within
existing literature on Hall's Proxemics Theory, social stigma and
the protection strategies PWD develop in everyday life, as well
as disability harassment and the current landscape of mitigation
strategies in social VR.

2.1 Proximity-based Interactions in Physical
and Virtual Worlds

In a shared space, interpersonal distance plays a critical role in
shaping social interactions. Edward Hall coined the termProxemics
to describe how people use interpersonal distance to interpret and
mediate their interactions with others [27]. Hall divided the space
surrounding a person into four proxemic zones, each governed
by distinct social norms: intimate (less than 1.5 feet) for touch
and close contact, personal (1.5 to 4 feet) for conversations among
friends, social (4 to 12 feet) for interactions with acquaintances, and
public (12 to 25 feet) for formal occasions such as public speaking.

Because each zone speci�es who may enter and under what con-
ditions, proximity naturally functions as a boundary-setting and
self-protection mechanism in the physical world. People reposition
or physically distance themselves when others intrude into their
proxemic zones [25], and society also formalizes this protective
logic. For example, courts may issue restraining orders that require
abusers to keep a �xed distance from protected individuals, turning
physical separation into a legal safety mechanism [23].

Notably, proximity-based norms have carried over into virtual
worlds [4, 34]. Bailenson et al. found that users maintained greater
distances from virtual humans who faced or gazed at them and
moved farther away when virtual humans entered their personal
space [4]. Ji et al. developedVRBubble, which divided surrounding
avatars into distance-based zones and provided corresponding au-
dio feedback to support avatar awareness for people with visual
impairments [34]. These studies show the potentials of proximity
in re�ecting changing social boundaries and supporting context-
aware system responses in virtual worlds. However, how proximity
shapes perceptions of harassment and preferences for protection
mechanisms remains underexplored, especially for PWD in social
VR. This gap motivates our investigation of how protection needs
may vary across proxemic zones. Building on this theoretical lens,
our work uses Hall's four proxemic zones to structure the design
of protection mechanisms, examining how protection needs may
vary across interpersonal distance in social VR.

2.2 Combating Ableist Harassment in Everyday
Social Life

PWD encounter multiple barriers that largely restrict their involve-
ment in everyday social life, leading to isolation and loneliness
[16, 28, 66]. These barriers are systematically rooted in inaccessible
environments and various forms of social stereotypes, such as neg-
ative perceptions associated with assistive technology use [15, 32]
and childhood segregation from peers [13]. Media representations
further stigmatize PWD by misrepresenting them as objects of pity,
inspirational superheroes, or charity recipients [43, 53, 75]. Col-
lectively, PWD have limited access to social activities while being
victims of ableism [30, 31].

In response, PWD have developed diverse strategies to protect
their well-being and social image across physical and digital social
settings [30, 40, 41, 47, 64]. For example, in physical public spaces,
wheelchair users attach spikes to their handles or remove push bars
entirely to deter strangers from pushing them without consent [41].
On 2D social media, PWD carefully manage visibility by curating
when and how disability appears in posts, bios, and photos [57].
They also leverage platform moderation tools like blocking, muting,
and keyword �ltering to gate ableist content [30]. Disability advo-
cates further respond to hate by creating educational posts that
explain why a comment or incident is ableist, attempting to turn
the harassment into disability education for their followers [29, 57].

While PWD's protection strategies have been well documented
in real life and 2D social media, how PWD protect themselves in
social VR remains underexplored. Our work aims to address this
gap by investigating how PWD's values may carry into social VR
and what new protection mechanisms they need in this emerging
social space.
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2.3 Ableist Harassment in Social VR
Social VR has grown in popularity, providing an immersive virtual
space where users can meet and interact through embodied avatars
[21, 77]. By rendering full-body movements and mediating both
verbal and non-verbal cues [44, 49, 76], social VR foster a strong
sense of embodiment and co-presence, making many users view
avatars as proxies and curating them to meet their social goals
[21, 48, 79]. For PWD, these social VR a�ordances could be par-
ticularly valuable, which bypass physical and social barriers that
PWD often encounter in real life [16, 32] by enabling participation
in shared communities [66] and supporting identity expression
through avatar customization [26, 77, 78].

Recent research attention has examined PWD's experiences of
using avatars with disability signi�ers in social VR [26, 77, 78].
While many PWD preferred to represent their disabilities through
avatars, doing so can expose them to ableist harassment in social
VR [2, 78]. Zhang et al. [78] conducted a two-week diary study with
10 PWD to investigate the impacts of using avatars with disability
signi�ers (e.g., a virtual wheelchair, a virtual cane). They found that
using avatars with disability signi�ers triggered multiple types of
disability-targeted harassment, including verbal harassment (e.g.,
repetitive use of ableist language, being described as inferior or
incapable), physical harassment (e.g., non-consensual actions like
pushing a virtual wheelchair), and environmental harassment (e.g.,
mimicking one's disability through avatar with stereotypical por-
traits of disabilities). Angerbauer et al. [2] expanded prior work
by conducting a one-week diary study to understand the experi-
ences of 26 PWD when using avatars with both visible and invisible
disability signi�ers (e.g., avatar with a sun�ower patch represent-
ing chronic health conditions). They revealed that, even with the
deliberate e�ort of designing signi�ers for positive disability repre-
sentation, many design choices still result in negative user experi-
ences such as ableist hate. These works highlight the urgent need
for e�ective protection mechanisms that empower PWD to freely
express themselves while safely using social VR.

2.4 Harassment Mitigation in Social VR
Despite the growing awareness of embodied harassment, how to ef-
fectively mitigate its harm is a challenging task due to unestablished
social norms in social VR [6,60]. Multiple e�orts from academia and
the social VR industry have explored solutions to mitigate harm-
ful behaviors in social VR [17, 18, 60, 68, 71]. In this section, we
review mainstream harassment mitigation strategies and discuss
their bene�ts and limitations.

Community Guidelines are the baseline for governing social
VR [24, 37]. They set clear expectations of proper behaviors and
serve as the foundation for proactively prohibiting harmful content
[37]. Multiple mainstream social VR platforms have published com-
munity guidelines, such asRec Room's Code of Conduct [54] and
VRChat's Community Guidelines [67]. However, enforcement of
community guidelines is critical to ensure its e�ectiveness. If no en-
forcement exists, a lack of clear outcomes can create the perception
that harmful behavior has no consequences, which may encourage
further misconduct [18, 24].

Platform-provided Safety Features are commonly used to
mitigate harassment, typically allowing users to mute, block, and

report harassers [8, 20, 80]. Although widely used, prior work has
identi�ed several limitations of these approaches. First, they place
the burden on users who may be new to social VR or unfamiliar
with e�ective protection strategies [20, 60]. In rapidly escalating
situations, users may not have time to activate these features for
e�ective self-protection. Second, some safety features can be mis-
used to create harmful behaviors, such as vote-kick systems being
weaponized against marginalized users [8, 80]. Lastly, most safety
features are reactive (e.g., mute and block), failing to prevent harm
from occurring in the �rst place [39].

Some social VR platforms (e.g.,Meta Horizon, VRChat) have
started implementing more proactive methods, such as the �Per-
sonal Boundary�[46], which makes nearby avatars invisible if they
get too close to a user. However, such features may disrupt im-
mersive experiences by blocking all social interactions, including
positive ones. This trade-o� can be especially costly for PWD, as
prior work found that their avatars' disability signi�ers may invite
meaningful social interactions [78].

AI-based Moderation has recently emerged as a promising
solution to automatically detect, classify, and respond to harass-
ment behaviors in social VR [17, 19, 38, 60, 74]. A growing body
of HCI literature has empirically investigated people's attitudes
and needs towards AI-based moderation [17� 19, 61]. For example,
Schulenberg et al. [60] interviewed 39 social VR users and found
that people perceived AI moderation as o�ering large-scale and
consistent judgment, but it often misreads context and ampli�es
bias. Freeman et al. [19] focused on gender-based harassment and
interviewed 20 female users to envision AI support for women in
social VR. Participants envisioned four AI companion roles: acces-
sible, informational, emotional supportive, and protective, while
cautioning that such companions need to preserve user agency and
avoid becoming new tools for surveillance or harassment.

On the technical side, researchers have leveraged multi-modal
AI to detect harassment in social VR [38, 70, 74]. For example, Xu
et al. [74] implementedSafe Guard, an LLM agent that detects hate
speech in real-time voice-based interactions in VRChat; Lee et al.
[38] deployedHarassGuard, which used a vision-language model to
capture physical harassment; Wang et al. [70] developed a technical
framework namedHardenVRto distinguish physical harassment
behaviors (e.g., slapping, grabbing, pushing) from avatar motion
and controller data by jointly modeling users' actions and their
spatial-temporal relationships.

While current AI-powered systems can detect when harassment
happens, they do not e�ectively translate that detection into well-
designed protection mechanisms (i.e., what the system should do
next to protect users). They also focused on generic harassment
without considering PWD's unique experiences in social VR. We
aim to �ll this gap by drawing design insights on AI-powered pro-
tection mechanisms that center on PWD's needs and preferences.

3 Method
The goal of this study is to design protection mechanisms that
empower PWD to freely express themselves while safely using
social VR. With this goal in mind, we conducted a co-design study
with 11 participants to thoroughly explore the factors that shaped
PWD's harassment perceptions, as well as their preferences and
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needs for e�ective protection mechanisms. This study was approved
by the Institutional Review Board (IRB) at our university.

3.1 Participants
We leveraged multiple channels for participant recruitment, in-
cluding the mailing lists of non-pro�t disability organizations (e.g.,
Association for Autism and Neurodiversity, the United Spinal Asso-
ciation), referrals from recruited participants, and our university's
research forum. Interested participants completed a screening sur-
vey to report their age, disability conditions, social VR experiences,
and experiences with disability-targeted harassment in social VR.
Eligible participants must (1) be over 18 years old, (2) identify as
having disabilities, and (3) have experience using social VR. We
prioritized but did not require prior harassment experiences as we
demonstrated simulated examples in the co-design activity. We
limited our recruitment to individuals who spoke English.

As a result, we recruited 11 participants (5 female, 4 non-binary,
and 2 male), aged from 18 to 64 (<40= = 29,(� = 13). Our partici-
pants covered a wide range of disabilities, ranging from mobility
disabilities (e.g., genetic brittle bone condition), chronic health is-
sues (e.g., chronic kidney disease, chronic pain), neurodiversity
(e.g., autism, ADHD), to mental health conditions (e.g., depression,
anxiety). All participants had prior social VR experience: seven
had used social VR for 2�4 years, and four for a few hours to 1
year. Their varied experiences enabled us to compare needs and
preferences across novice and experienced social VR users. In addi-
tion, �ve participants (P1, P2, P6, P8, P11) reported experiencing
disability-targeted harassment in social VR (e.g., ableist slurs, mock-
ery of disability, stereotypical �disabled� avatars), two reported
witnessing such incidents when using social VR (P5, P9), and three
reported experiencing disability-targeted harassment in real life
(P3, P4, P10). We enumerate participants' demographic information
and experiences in Table 1.

3.2 Apparatus
To better understand the impact of proximity on PWD's harass-
ment perception and preferences of protection mechanisms, we
contextualize participants in embodied VR space by building a vir-
tual environment with four proxemic zones visualized, following
Hall's proxemics theory [27]. Within the environment, we displayed
three examples of disability-targeted harassment at each zone to
systematically assess perception changes and demonstrated four
design probes to guide the co-design of protection mechanisms. We
implemented the virtual space using A-Frame1, a framework that
renders 3D spaces online for ease of deployment across various XR
platforms. We describe the details below.

3.2.1 Virtual Environment with Proximity Visualization.We created
a virtual environment to represent a social VR scene�a cafe lounge
with an open �eld so that participants can freely explore both indoor
and outdoor virtual spaces. We also included open seating areas
and some non-player avatars in the background to cultivate a more
lively social environment and to better contextualize the proposed
scenario to participants (Figure 1A).

1A-Frame. https://aframe.io/

To illustrate avatar-mediated interactions in social VR, we ren-
dered two key, drivable avatars in this virtual environment: one
avatar represented the participant's avatar with one or more dis-
ability signi�ers (e.g., virtual wheelchair, cane, invisible disabilities
symbols), and we personalized the avatar design based on each par-
ticipant's disability; another avatar served as an example harasser
for demonstrating di�erent types of harassment. Both avatars are
designed to be genderless and ethnically ambiguous to eliminate
potential stereotypes.

We followed Hall's proxemics theory [27] to divide the virtual
space into four interpersonal layers and visualize the proximity
between the two avatars:Intimate Distance (within 1.5 feet) for
close interactions where avatars may touch or collide;Personal
Distance (1.5 to 4 feet) for casual conversations between friends;
Social Distance (4 to 12 feet) for interactions with less familiar
acquaintances or small groups; andPublic Distance (12 to 25 feet
and beyond) for formal settings like public speaking, where avatars
can be seen or heard but do not typically engage in direct interaction.
We visualized these distances via four concentric circles on the
�oor, centering on the participant's avatar, with radii of 1.5 feet,
4 feet, 12 feet, and 25 feet respectively. The distance visualization
was attached to the participant's avatar to give them a consistent
sense of proximity when exploring and interacting with others
in the environment. Following a common visualization of Hall's
Proxemics Theory [14, 27], we color-coded the four distances for
easier recognition:Intimateas a red ring,Personalas an orange
ring, Socialas a yellow ring, andPublicas a green ring (Figure 1A).

3.2.2 Three Examples of Disability-targeted Harassment.To elicit
how participants' harassment perception shifts across proximity
in a 3D space and the downstream protection preferences, we pre-
sented three common examples of disability-targeted harassment
in a proximity-encoded virtual environment [6, 78]: (1)Verbal ha-
rassment, where the harasser avatar said�There is a disabled here,
why there is a disabled?�(Figure 1B); (2)Physical harassment ,
where the harasser avatar pointed at and conducted thumbs-down
gestures toward the avatar with disability (Figure 1C); when a
participant's avatar had signi�ers of assistive devices (i.e., virtual
wheelchair, cane), we added pushing and snatching gestures to il-
lustrate non-consensual physical interaction with PWD's disability
signi�ers [78]; (3) Environmental harassment , where the ha-
rasser avatar switched to a meme avatar2 seated in a wheelchair
and holding a cane to mimic disability in a dehumanized manner
(Figure 1D). We recognized the concerns that demonstrating these
examples may lead to mental stress of participants. We re�ected on
ethical considerations and risk handling strategies in Section 3.5.

3.2.3 Four Design Probes of Protection Mechanisms.We also de-
signed and prototyped four protection mechanisms as probes to
explore PWD's preferences of safety features at di�erent proximity
layers. These design probes served as a lightweight demonstration
of potential protection mechanisms we envisioned [33], allowing us
to obtain early user feedback and derive design recommendations.

To ensure a comprehensive coverage of protection mechanisms
as design probes, we conducted a systematic literature review of ha-
rassment and mitigation e�orts in social VR to synthesize existing

2Meme avatar in VRChat: https://vrcmods.com/item?id=6451
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Table 1: Participants' demographics, including ID, age, gender, disability conditions, social VR experiences, harassment
experiences in real life (IRL) and social VR, and disability signi�ers on avatars.

ID Age /
Gender

Disability Conditions Social VR Experiences Harassment Experiences in Social VR &
IRL

Disability Signi�ers on Avatar

P1 32/M Severe neuropathy below the left
knee; uses cane

VRChat for 3 years Encountered �cripple� comments and stereo-
typical disabled avatars in social VR

Cane

P2 27/F Depression, Anxiety, Autism VRChat for 3 years Stalking, conversation interruptions in social
VR

Sun�ower symbol for invisible dis-
abilities

P3 30/NB Depression, Anxiety VRChat for 2 years Sarcastic comments of having depression IRL Sun�ower symbol for invisible dis-
abilities

P4 24/NB Connective tissue disorder;
ADHD; uses cane

Multiplayer VR game for 2�3 years Non-consensual interaction with cane and
�cripple� comments IRL

Cane, Sun�ower symbol for invis-
ible disabilities

P5 19/M ADHD, Autism Rec Room for 10 hours Witnessed verbal harassment in social VR; be-
ing made fun of and called autistic in school

Orange ribbon for ADHD aware-
ness

P6 33/NB Osteogenesis Imperfecta Type III;
uses wheelchair

VRChat for 4 years; Horizon
Worlds and Rec Room for a few
hours

Encountered �cripple� comments in social VRWheelchair

P7 22/NB ADHD, Autism VRChat for 1 month N/A Orange ribbon for ADHD aware-
ness

P8 64/F Mobility challenges with balance
and stride; uses cane

Immersive Theater app for 1 year Being asked to move faster when managing
mobility challenges in social VR

Cane

P9 30/F ADHD Spatial and Engage for 3 years Witnessed a group of users trolling in social
VR

Orange ribbon for ADHD aware-
ness

P10 19/F Chronic pain in left leg; uses caneCustom multiplayer VR app for a
few hours

Encountered uncomfortable comments of us-
ing cane IRL

Cane

P11 18/F Spina Bi�da and Chronic Kidney
Disease; Anxiety; Autism

VRChat for 2 years Mockery of not understanding social cues
and verbal slurs in social VR

Rainbow In�nity symbol for
autism

Figure 1: Study Apparatus. We created a virtual environment to represent a social VR scenario with embodied proximity and
rendered two avatars for avatar-mediated interactions: one represented the participant's avatar with customized disability
signi�er(s) (P4's as shown); the other represented the harasser's avatar (A). We also presented three examples of disability-
targeted harassment de�ned by prior works, including verbal harassment (B), physical harassment (C), and environmental
harassment (D).

protection mechanisms as well as identifying key factors that cause
harassment to inspire novel designs. Our literature search included
both general query on Google Scholar and more targeted search
on representative HCI and AR/VR venues (e.g., ACM CHI, ASSETS,
CSCW, IEEE VR, ISMAR). We used the following keywords: �online
harassment,� �safety risks,� �safety designs,� �mitigation strategies,�
�protection mechanisms,� combined with �people with disabilities�
and �social virtual realities (or VR).� We �ltered the searched re-
sults by manually examining each paper and removing irrelevant
and duplicate papers. In the �ltering process, we also identi�ed
papers discussing harassment and mitigation of other minoritized

identities, such as women [19, 59] and children [18]. We reviewed
these paper to comprehensively understand the broader landscape
of protection strategies to inspire our design.

As a result, we collected a list of 11 papers focused on social
VR harassment and safety designs. We identi�ed four key design
strategies for protection mechanisms, including: (1) signal one's
own identities and needs to communicate interaction preferences
to others [39, 78]; (2) set clear expectations and rule enforcement
in a virtual world [17, 55, 80]; (3) provide warnings before con�ict
escalations and use consent to reclaim personal boundaries [55, 61,
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78]; (4) o�er instant-reactive and easy-to-use features to protect
users during incidents [6, 8, 18, 39, 71, 80].

Based on these strategies, we designed and implemented four
protection mechanism probes that centered on PWD's needs: (1)
Inform Mechanism that communicates the meaning or purpose of
the disability signi�er on the avatar to others, preventing potential
misunderstandings that lead to inappropriate behaviors. For exam-
ple, a tooltip �oating on top of PWD's avatar saying,�My avatar
uses a cane to represent I am a person with mobility disabilities in
real life.� (Figure 2A); (2)Educate Mechanismthat educates others
about inclusive language and sets clear expectations for appropriate
behaviors. For instance, a signboard showing:Please use inclusive
language in this space. E.g., �Cripple� is an o�ensive term and should
be avoided. Instead, say �person with mobility disabilities.�(Figure
2B); (3)Consent Mechanismasks for PWD's permission before
anyone can interact with their disability signi�ers (e.g., a virtual
cane) to prevent unwanted interactions or unsolicited help. For ex-
ample, when someone attempted to touch a PWD's cane, a virtual
shield appears around PWD's avatar and display a warning to re-
mind others of asking for consent before interacting (Figure 2C-D);
(4)Defense Mechanismprovides immediate support to help PWD
respond to harassment and minimize harm during incidents. For
example, if someone repeatedly uses ableist language or attempts
to touch the avatar's disability signi�er, the system temporarily
freezes their avatar. PWD will then receive a prompt to block and
report the harasser, while the harasser receives a warning to stop
immediately or face removal within 20 seconds (Figure 2E-F).

3.3 Study Procedure
We conducted a semi-structured interview with design probes. Stud-
ies were held in person at our university campus, with the exception
of three participants (P1, P6, P9) who completed the study remotely
via Zoom due to their preferences and accommodation needs. Partic-
ipants who attended remotely were required to have a VR headset
for the prototype demonstration. The interview was in English
and lasted for about 2 hours with $25/hour compensation. Each
study included three sessions: an initial interview, a scenario-based
interview, and a co-design activity.

3.3.1 Initial Interview.We �rst went through the consent form
with participant and obtained their oral consent. We then collected
background information, including demographics (i.e., age and
gender), self-reported disability conditions, social VR experiences,
disability-targeted harassment they have encountered when use
social VR and in real life, and their mitigation strategies.

3.3.2 Scenario-based Interview.To thoroughly understand the ha-
rassment types and e�ect of proximity on participants' harassment
perception, we contextualized them in a social VR space via a VR
headset and illustrated three examples of disability-targeted ha-
rassment (Section 3.2.2) at each interpersonal distance (Section
3.2.1). After viewing each harassment at each distance, we asked
participants to rate their sense of safety on a scale of 1 to 5 (1 =
very unsafe, 5 = very safe), explained their rating, and described
what made them feel safe or unsafe and what harm they sensed.
This allowed us to compare how safety perception changed across
distances and across harassment types. After experiencing a certain

type of harassment at all four distances, we asked participants to
re�ect across space, identifying at which distance they began to feel
uncomfortable or threatened, and when the harassment became
intolerable and required action.

3.3.3 Co-design Activity with Design Probes.We then conducted
a co-design activity. To thoroughly explore the design space, we
began with open brainstorming to capture participants' authentic
needs and preferences for protection mechanisms. For each harass-
ment type, we asked participants what support they would prefer at
each distance, including both preventive and reactive measures. We
encouraged participants to think creatively without being limited
by existing technologies or social VR features, focusing on ideal
solutions that they wished social VR could provide in the future.
We also prompted participants to compare their preferred support
across di�erent distances, exploring how their protection needs
changed with proximity.

After open brainstorming, we presented the four protection
mechanisms as design probes (Section 3.2.3) and gathered partici-
pants' critiques and suggestions. For each mechanism, we asked
participants to discuss whether and how it could be e�ective in
preventing or mitigating each disability-targeted harassment, at
which proximity layers this mechanism should be triggered, their
preferences on di�erent design aspects (e.g., triggering method,
presentation formats) and how they wanted to improve the design.
We concluded by asking participants any other desired support they
would like to have in social VR, encouraging them to explain their
preferences and design considerations throughout the discussion.
We listed our full protocol in Appendix A.2.

3.4 Data Analysis
We analyzed participant data with a mixed-method approach, com-
bining both quantitative and qualitative analysis.

3.4.1 �antitative Analysis. We collected safety ratings at each
proximity for each harassment type to obtain a structured measure
of perceived safety. We have two within-subjects factors:Proximity
(public vs. social vs. personal vs. intimate) andHarassment Types
(verbal vs. physical vs. environmental). Since the ratings were ordi-
nal, we applied the Aligned Rank Transform (ART) ANOVA [73]
to evaluate the e�ects of two factors on perceived safety. We fur-
ther conducted post-hoc comparisons with Tukey's HSD correction
if signi�cant e�ects were observed. We report e�ect sizes using
partial eta squared ([ 2

?), with 0.01, 0.06, and 0.14 representing the
thresholds of small, medium, and large e�ects [9].

3.4.2 �alitative Analysis. Upon participants' consent, we audio-
recorded and transcribed all interviews using an automatic tran-
scription service. Two researchers reviewed the transcripts and
manually corrected all transcription errors. We conducted thematic
analysis [7, 65] to identify repetitive patterns and themes in the
interview data. First, two researchers open-coded two identical
sample transcripts (more than 15% of the data) independently at
the sentence level. We created an initial codebook by discussing
and reconciling codes to resolve any di�erences. They re-applied
the codebook independently to the sample transcripts, reaching
reliable agreement with a Cohen's Kappa of 0.83, then resolved
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