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The popularity of social virtual reality (VR) platforms such as VRChat has led to growing concerns about new
and more severe forms of online harassment targeting one’s identity characteristics (i.e., identity-based harass-
ment). Social VR users with marginalized identities (e.g., women, LGBTQIA+ individuals, and racial/ethnic
minorities) have been reported as particularly vulnerable to such harassment. This is mainly because social VR
can make one’s offline identity known to others (i.e., what we term identity revelation in this work) through
a unique combination of avatar design, voice use, and immersive full- or partial-body tracking. To address
these safety concerns, there is an urgent need to unpack the complex dynamics surrounding how one’s offline
identity is (mis)perceived by others, and how these (mis)perceptions may affect identity-based harassment in
social VR. This study thus utilizes a large-scale survey with 223 social VR users across six continents/regions
of the world with varying social VR experiences and identities to investigate (1) the relationship between
identity-based harassment in social VR and (mis)perceptions of selective identity revelation practices, (2) how
embodying one’s identity in social VR might actually be less risky than once thought, and (3) how who you
are does still matter when it comes to identity-based harassment in social VR. It also highlights the need to
better account for understudied aspects of identity-based harassment in social VR and to better educate social
VR users on the interplay between harassment and (mis)perceived identity revelation in these spaces.
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1 INTRODUCTION

Social virtual reality (VR) platforms are spaces where multiple users can interact with one another,
typically through VR head-mounted displays, and with immersive 360-degree virtual content in
3D virtual spaces [56]. Examples include VRChat, Meta’s Horizon Worlds, and RecRoom. Such
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platforms are often praised for dramatically transforming online social interaction through a unique
combination of features designed to enhance embodied and immersive social experiences. These
include full- or partial-body tracked avatars (i.e., one’s avatar body actions correspond to one’s
physical body actions in real-time); predominate voice communication; body language and gestures;
and simulated immersive activities [27, 56, 96]. This unique combination allows users to craft novel
approaches to identity practices, such as helping transgender individuals explore and experiment
with their gender identities in more embodied, intimate, and personal ways [23, 27, 28, 31].

Unfortunately, engaging with one’s identity in social VR can become a double-edged sword
because it can make users more visible targets for identity-based harassment, i.e., harassment
focused on one’s identity characteristics. Prior works have indeed shown that social VR users
who present certain identity characteristics through their avatar design, voice, or nonverbal cues
frequently report experiencing such physicalized harassment as embodied sexual assault [7, 8, 30, 66,
68, 90, 92, 93]. These experiences appear to disproportionately target social VR users whose offline
identities are considered marginalized within and outside of social VR (e.g., women, LGBTQIA+,
racial/ethnic minorities, people with disabilities) [7, 8, 30, 86, 90, 92, 93, 110, 111]. In particular, this
targeting seems to happen regardless of how marginalized individuals actually present themselves in
social VR, as even misperceptions of their identities can be used against them. For example, despite
their actual gender identity as women, transgender women have reported being misperceived
and subsequently harassed in social VR for sounding "like a man" due to voice pitch expectations
associated with their sex assigned at birth (male) [86].

As such, there is an urgent need to unpack the complex dynamics surrounding how one’s offline
identity comes to be (mis)perceived by others (i.e., what we term identity revelation), and how
these (mis)perceptions may affect identity-based harassment in social VR. This understanding is
crucial to creating safer social VR spaces for all, especially protecting people with marginalized
identities. In this work, we use identity revelation as an umbrella categorization term to explore
two phenomena: (1) situations where individuals present or disclose their own offline identity
characteristics while in social VR to be correctly perceived by others, and (2) situations where an
individual’s offline identity characteristics are misperceived by others in social VR regardless of the
user’s actual presentation. While we acknowledge that there are additional nuances to the different
ways one could communicate one’s offline identity while in social VR (disclosing v. presenting v.
gender assumptions v. being outed), our study’s focus is not to parse out these intricacies. Rather,
we aim to understand how identity-based harassment in social VR is affected differently by having
one’s offline identity characteristics in social VR correctly perceived vs. misperceived by others
overall. In this sense, this lens of “(mis)perceived identity revelation” allows us to investigate both
phenomena comprehensively.

Therefore, we conducted an anonymous online survey with 223 social VR users, who represent
a geographically and culturally diverse sample from six countries/regions of the world and with
varied genders, sexualities, and ethnicities. We specifically explore the following research questions:

RQ1: How do people present or disclose their various identity characteristics in social
VR?

RQ1a: How frequently do people present or disclose their various identity characteristics in social
VR, and to whom?

RQ1b: Which methods do they use to present or disclose their various identity characteristics in
social VR?

RQ2: How are people’s identity characteristics misperceived by others in social VR?

RQ2a: What identity characteristics do users report as being frequently misperceived by others in
social VR?

RQ2b: What inform these misperceptions about other social VR users’ identity characteristics?
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RQ3: How are the identity revelation types and identity characteristics associated with
harassment in social VR?

RQ3a: Which presented/disclosed or misperceived identity characteristics are associated with more
frequent harassment in social VR?

RQ3b: When their identity characteristics are presented/disclosed or misperceived, which user groups
may encounter more frequent harassment in social VR than others?

In answering these questions, we make three contributions to the fast-growing HCI and CSCW
literature on understanding and mitigating harassment and harm in novel online social spaces
such as social VR. First, by quantitatively investigating identity-based harassment in social VR
using a non-U.S. centric sample, we bridge and extend upon the insights provided by prior, mostly
qualitative works that often focus on U.S.-based populations [7, 8, 30, 65, 66, 90]. In doing so, we shed
light on the global phenomenon of identity-based harassment targeting women, LGBTQIA+, and
racial/ethnic minority user groups in social VR. Second, the large-scale and comprehensive nature of
our study enables us to provide several previously un- or underexplored understandings, including:
(1) unpacking the relationship between identity-based harassment in social VR and (mis)perceptions
of selective identity revelation practices; (2) new evidence of how embodying one’s offline identity
in social VR may be less risky than previously thought by researchers and users alike; and (3)
despite this more positive picture, different social VR user groups indeed experience significantly
different frequencies of harassment for certain identity characteristics, namely by user gender
identity, sexuality, and race/ethnicity. Third, we propose two primary implications for investigating
and designing safer social VR spaces: re-orientating social VR research and development towards
previously underexplored aspects of identity-based harassment and its connection to (mis)perceived
identity revelation , and re-approaching how the interplay between the two should be communicated
to social VR users.

2 RELATED WORKS
2.1 Existing Works on Understanding and Mitigating Harassment Risks in Social VR

In recent years, there has been a steady increase in HCI and CSCW research on how social VR
is a novel, embodied online social space for people to engage with positive and supportive social
interactions [2, 3, 23, 24, 27, 28, 31,47, 54, 99, 108-111]. Yet, prior research has also made considerable
efforts to investigate how these new spaces lead to more severe and physicalized forms of online
harassment [7, 8, 18, 30, 66, 68, 86, 90, 92, 93, 111] and how to mitigate said harassment in these
complicated virtual environments [22, 64, 80, 86—88]. Foundational works from Blackwell et al.
[7, 8] and Freeman et al. [30] have warned that social VR’s focus on embodiment, sense of presence,
body tracking, and synchronous voice conversation can enable behaviors akin to physical assault.
These behaviors, such as unwanted grabbing and groping, parallel offline harassment experiences
(e.g., virtual "rape" in the Metaverse [86, 92, 93]). This, in turn, makes harassment in social VR
particularly disruptive and disturbing to victims and bystanders alike [7, 8, 30].

As such, researchers have begun to closely examine existing social VR platforms and community
structures for keeping users safe. For example, Sabri et al. [80] investigated how human moderators
in social VR use platform-provided moderation tools to assess harassment in real time while facing
various social, emotional, and technical challenges. Others have explored more novel approaches
to social VR harassment mitigation, including human-AI collaborative efforts for moderation [87],
Al moderation bots to keep children safe [22], and consent mechanics for combating interpersonal
harm [88]. Unfortunately, these works collectively highlight how existing mitigation efforts are
often complicated by a lack of a consensus on what types of behaviors constitute harassment
given social VR users’ diverse personal and cultural experiences [7, 8, 30]. Despite these conceptual
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challenges, a common understanding in the offline world is that harassment is closely related to
unwelcome conduct targeting one or more characteristics of an individual’s identity [14]. These include
race/ethnicity, gender, religion, sexuality, national origin, age, disability, and genetic information,
amongst others [14].

In this sense, the first step towards understanding harassment targeting identity characteristics
(i.e., identity-based harassment) in social VR, though, is to unpack further how social VR users’
offline identities are (mis)perceived by other users (i.e., identity revelation). This is because one’s
online self-presentation acts as an interface for interactions [32], conveying personal values and
identity perceptions [25, 26, 63, 107]. Other users then interpret these, influencing their interaction
decisions [32]. As a result, the choices an individual makes when engaging with their identity
fundamentally affect how they experience online activities and interact with others [9, 19, 85, 107].
This is especially relevant in immersive avatar-based online social environments (e.g., Second Life
[9]) where the distinction between one’s online avatar and offline self is blurred [9, 107]. This
distinction becomes even more blurred in social VR due to its unique technical features to foster an
enhanced sense of embodiment, i.e., how we can experience a virtual body representation as our
own body within a virtual environment [91]. The following section further explores how applying
this identity revelation lens helps advance our understandings of harassment in social VR.

2.2 The Importance of Exploring Harassment in Social VR Through the Lens of
(Mis)Perceived Identity Revelation

2.2.1 Understandings of Identity-Based Harassment in Social VR are Rooted in Assumptions of
Identity Revelation Consistent to One’s Offline Identity. Collectively, prior works have identified
an important assumption about the connection between identity revelation and identity-based
harassment in social VR: users become targeted for harassment because they tend to present or
disclose themselves in ways that are consistent with their offline identity characteristics. First, prior
research on social VR has shown that users are often motivated and willing to present their identity
characteristics consistently in social VR to resemble their offline identities [27, 28, 31]; and that
most people feel comfortable disclosing their emotions, personal experiences, and demographic
information to others in social VR [54, 97].

Working from these first insights, existing research has secondly highlighted several identity
characteristics that are often targeted for identity-based harassment when presented or disclosed
in social VR: age, or how old a user is or is perceived to be [3, 7, 8, 18, 30, 54, 66, 68, 97]; gender
identity [6-8, 30, 54, 66, 68, 86, 97]; sex assigned at birth, which is often discussed in conjunction
with gender identity (e.g., cisgender, transgender, and non-cisgender) [6-8, 28, 54, 66, 68, 86, 97];
sexuality [6-8, 30, 54, 66, 68, 97]; race/ethnicity [6-8, 30, 54, 66, 68, 97]; and disability [110, 111]. Yet,
the majority of these works are either qualitative explorations with small samples (e.g., [6-8, 30, 54])
or quantitative explorations that focus on a limited number of identity characteristics (e.g., [66, 68]).
Larger quantitative studies exploring both known and additional identity characteristics are needed,
thus motivating our RQ1.

Additionally, a critically understudied consideration is how a harasser’s misperceptions about
someone’s offline identity may also affect identity-based harassment in social VR, regardless of a
user’s actual presentation or disclosure practices. One notable example of this phenomenon is within
Schulenberg et al’s [86] work, where two women participants - one cisgender, one transgender
- mentioned being harassed because the harasser misperceived them as being men despite both
participants presenting consistently with their offline identities as women while in social VR [86]. This
type of identity-based harassment is thought to be driven by a misperceived mismatch between
one’s voice ("too low") and the harassers’ preconceived notions of what a person with their gender
identity (woman) "should" sound like [86]. Transgender and non-cisgender individuals seem to
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face such harassment in social VR more frequently, perhaps as a result of a hegemonic culture
that preferences cis-gendered norms [23, 28, 30]. Yet, still little is known about how harassment
in social VR arises from misperceptions about one’s offline identity or how often this occurs in
comparison to harassment associated with presenting or disclosing said identity. Therefore, we are
motivated to explore RQ2 and RQ3.

2.2.2  Understandings of Identity-Based Harassment in Social VR Need to Acknowledge How Selective
Identity Revelation Is (Mis)Perceived. While the majority of research provides insights on how
identity-based harassment is associated with identity revelation practices consistent with one’s
offline identity, there is a critical need to unpack how social VR users’ selective identity revelation is
(mis)perceived based on audience types, identity characteristics, and methods of identity revelation.

Grounded in Goffman’s metaphor of theatrical performance [34], a large body of CSCW and
HCI research has highlighted the selective nature of identity presentation online, such as how
online users may carefully "craft" their identity characteristics [21, 45, 71] based on their "imagined
audience" [48, 49]. This is especially evident in avatar-based systems (e.g., online games and virtual
worlds) where users can, for example, select or customize avatars to construct new self-identities
that may not align with their offline selves [19]. Similarly, limited prior works have shown that social
VR users often distinguish between audience types when determining who is safe to interact with
as a harassment mitigation strategy [86, 88]. For example, women social VR users may selectively
hide their gender identity from unknown others to avoid sexual harassment targeting women
users [86]. Yet, few, if any, social VR studies have made explicit attempts to explore how selective
identity revelation practices might be comparatively different depending on their audience type.
Furthermore, little is known about how such practices might relate to identity-based harassment
when considering that even selective practices can be misperceived by others. Therefore, we are
motivated to investigate RQ1a and RQ2a.

Prior works on identity practices in social VR have also collectively described three main
methods for offline-consistent identity revelation: customizing avatar appearance to match offline
identity characteristics (e.g., gender, race, age, skin tone, facial features, and disability features);
using how one’s voice sounds when using voice chat; and directly telling other users information
about themselves [2, 3, 27, 31, 54, 110]. However, many of these qualitative studies tend to focus
on the revelation of one particular characteristic of a person’s identity at a time, such as one’s
gender identity [86] or disability [110, 111], or approach identity revelation generally without
considering particular identity characteristics [54]. These approaches, while informative, leave
room for quantitative studies like ours to explore how social VR users may use various methods to
engage in selective identity revelation based on multiple types of identity characteristics, leading
to RQ1b and RQ2b.

2.2.3 Understandings of Identity-Based Harassment in Social VR Need to Particularly Focus on
Harassment Targeting Marginalized Identity Characteristics. Existing research has warned that
individuals who present or disclose certain marginalized offline identity characteristics (e.g., women,
LGBTQIA+, and racial/ethnic minorities) in social VR through avatar design, voice, or nonverbal
cues could face an even greater harassment risk [7, 8, 30, 66, 68, 90]. Therefore, more HCI and
CSCW research has begun to prioritize in-depth, focused explorations of how certain marginalized
user groups experience and manage harassment in social VR, such as the experiences of women
[86], people with disabilities (PWD) [110], and teenagers [18]. This focus on specific user groups
serves two purposes.

First, it enables deeper explorations of the direct link between concealing a marginalized offline
identity in social VR and harassment specifically targeting that identity characteristic. For example,
Zhang et al’s in-depth study of PWD in social VR found that individuals using avatars with disability
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signifiers (i.e., avatar features that indicate the user’s disability in the offline world) often experience
harassment that specifically targets their disability, such as ableist language and disability mocking
[111]. Likewise, physicalized and sexual harassment targeting women social VR users has been well
documented, thus prompting women users to employ preventative mitigation strategies such as
concealing their gender identity to prevent potential harassment [66, 68, 86, 92, 93]. Unfortunately,
such strategies simultaneously serve to protect individual women users and re-enforce women’s
marginalization within social VR by reducing their visibility and ability to benefit from avatar-self
connection [86].

Second, this focus sheds light on how harassment in social VR becomes compounded by inter-
sectional marginalized identities. This is important, as a significant amount of CSCW and HCI
research has attended to how individuals with intersectional identities (e.g., black trans women or
LGBTQIA+ youth) may face unique and more severe forms of online harassment [12, 36-40, 42, 62].
Deldari et al. especially highlighted how teenagers in social VR may be harassed for both their age
and their disability (e.g., a stuttering teenager being harassed in voice chat) [18]. This intersectional
targeting adds another layer of marginalization for teenagers, as they are already subjected to
unfair power dynamics between themselves and adult users [52, 53] that can lead to severe harms
such as virtual grooming [18].

Inspired to build upon the aforementioned qualitative studies, which typically focus on only
one user group and identity characteristic at a time, our study seeks to understand how identity-
based harassment in social VR differs across various user groups and identity characteristics by
exploring RQ3b. While our study does not specifically compare how social VR users with or without
intersectional identities face different frequencies of harassment, we provide valuable insights on
how the frequency of harassment per identity characteristic might differ between marginalized
and non-marginalized user groups, including by gender identity, sexuality, and race/ethnicity.
In doing so, we provide the foundation for future work to further unpack intersectionality and
identity-based harassment in social VR by first establishing a difference between marginalization
and non-marginalization.

3 METHODS
3.1 Survey Design

To address our research questions, we designed an anonymous online survey on how one reveals
their offline identity characteristics to others in social VR, how such identity revelations can be
(mis)perceived, and how these (mis)perceptions connect to identity-based harassment in social VR.
As a critical step, we first selected the offline identity characteristics to be included.

We acknowledge that the characteristics that make up the entirety of one’s identity are complex
and numerous, making it challenging for researchers to balance feasibility and thoroughness when
conducting identity-focused research [94]. As this study is a foundational quantitative exploration,
we utilized a deductive process to select the nine identity characteristics in our survey. This
deductive selection process was grounded in three types of sources (see Table 3 in Appendix): (1)
prior qualitative works and technical reports on (mis)perceived identity revelation and harassment
in social VR as detailed in 2.2; (2) prior works on general online identity practices and identity-based
harassment; and (3) our own observations of (mis)perceived identity revelation and harassment in
social VR as both researchers and social VR users.

As a result, we include Age, Disability, Gender Identity, Race, Sex Assigned at Birth, and Sexuality
because they have all been documented by prior works as identity characteristics that may lead to
harassment online and specifically in social VR [7, 8, 30, 54, 66, 68, 86, 97, 110, 111]. It is important
to note that this study treats Gender Identity and Sex Assigned at Birth as separate characteristics
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because factors associated with societal expectations for different sexes (e.g., females have higher-
pitched voices than males) can be targeted for harassment regardless of one’s actual gender identity,
e.g., a cis-gendered woman and a transgender woman being targeted for having too "low" of voices
[86]. Therefore, an empirical exploration of how both Gender Identity and Sex Assigned at Birth
may separately be linked to identity-based harassment provides a more thorough and accurate
understanding of each. Country of Origin has not been widely explored in social VR research, yet
has been identified by prior works on online identity-based harassment as a stigmatized identity
characteristic [14, 20]. As our study intends to extend upon the U.S.-centric body of work on
harassment in social VR through an international sample, including this characteristic is well-
reasoned and beneficial to shaping foundational knowledge in the field.

Likewise, Sub-community Membership can and does lead to harassment in the online and offline
world [58, 75, 78], yet has received little attention in prior works on social VR. During our own
experiences speaking with social VR users as researchers and actual users, we have found that
people who identify as members of a social VR sub-community, particularly the Furry community
(i-e., individuals presenting online as variations of human-like animals [75]), feel targeted for
harassment because of that identity. We thus include Sub-community Membership to gain empirical
insight on whether this general characteristic is linked to identity-based harassment in social VR
regardless of which specific sub-community one belongs to.

Finally, our discussions with other social VR users have highlighted that some users bothered
or made fun of other users for the kinds of devices (i.e., equipment) they used to engage in social
VR. Social VR users appear to be able to identify what device someone is using based on how
someone’s avatar does or does not move. Harassers then apparently use that information to make
device-specific insults. For example, Quest users are called "bandwagoners." Research on identity
practices in immersive avatar-based online systems also acknowledges that a device’s technological
affordances shape how one presents oneself and interacts with others [107], further justifying the
inclusion of Device Use in our study.

Positionality Statement. In light of the use of our own experiences with social VR as mentioned
above, it is necessary to share the context of our identity positionality and how our identities and
cultural backgrounds may have influenced our choices regarding research and identity characteristic
foci [4, 83]. All four authors identify as straight and cisgender. This can be a limitation as our
study does seek to understand how user groups with marginalized identities (e.g., LGBTQIA+
individuals, women, racial/ethnic minorities) may experience identity-based harassment differently
than non-marginalized user groups. However, three out of the four authors identify as women,
including two Asian women who are considered ethnic minorities within the context of social
VR’s hegemonic White, U.S.-centric culture. Additionally, all but one woman author’s country of
origin is outside of the U.S. Three out of the four authors have extensive experience as users and
researchers of social VR. As individuals whose intersectional identity characteristics are differently
marginalized within and outside of social VR, our own experiences thus help us be aware of the
unique considerations and harassment risks involved in (mis)perceived identity revelation in social
VR.

3.2 Survey Structure

Grounded in the identity characteristics identified above, our survey consisted of five primary
sections, three pertinent to this study’s focus and described below. A full description of the survey
design can be found in Appendix A.3. To orient participants to the study’s context, participants
were provided with a brief description of social VR that combined prior works’ definitions (e.g.,
[7, 8,30, 31, 86, 87]) at the very beginning of this survey (see A.2 in Appendix for exact wording).
Screening questions were then used to remove non-social VR users from further participation.
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3.2.1 Offline Identity Demographics & Social VR Use. Participants were then asked to share eight
pieces of demographic information related to their offline identities: age, gender identity, sex
assigned at birth, sexuality, race/ethnicity, disability, country of origin (i.e., where you were born),
and country of residence (i.e., where you live). This information helped orient participants’ thoughts
towards their offline selves for the rest of the survey and facilitated subsequent data analysis,
particularly in exploring identity-based harassment differences among user groups (RQ3b). Doing
so allowed us to incorporate intersectionality by examining experiences of harassment among
marginalized users—especially those already identified as more susceptible to harassment in social
VR [7, 8, 30, 66, 68, 90]—in contrast to those of non-marginalized users. Five questions about
participants’ social VR platform usage and devices were also included.

3.2.2  (Mis)Perceived Identity Revelation & Identity-Based Harassment Subsections. The main body of
the survey was designed to answer our research questions in two ways. First, it aimed to explore and
compare between multiple types of offline identity characteristics. As such, nine subsections
were created, as detailed in Section 3.1: 1. Age; 2. Country of Origin; 3. Disability; 4. Device Used; 5.
Gender Identity; 6. Sub-community Membership; 7. Race; 8. Sex Assigned at Birth; and 9. Sexuality
(see Table 3 in Appendix for characteristic descriptions). Each subsection contained the same types
of (mis)perceived identity revelation and harassment measures (see 3.3 Measurements) and followed
the same question flow pattern demonstrated in Figure 1. This allowed for comparisons across
identity characteristics for all measures to address our research questions.

Second, the survey differentiated two different types of what we are categorizing as identity
revelation: presenting or disclosing offline identity in social VR (i.e., having one’s offline identity
correctly perceived by others) and having misperceptions made about one’s offline identity in
social VR (i.e., having one’s offline identity be incorrectly perceived by others). As such, each
subsection would begin with asking participants if they had ever disclosed their offline [identity
characteristic] in social VR, e.g., "Have I ever disclosed my offline gender identity in social VR?"
for the Gender Identity subsection (leftmost blue square in Figure 1). Based upon their response,
participants were then either directed to questions on their disclosure practices and related ha-
rassment for that characteristic (detailed in 3.3 Measurements) or moved straight to questions on
"incorrect assumptions,’ i.e. misperceptions (see Figure 1).

Each subsection ended after participants completed the "incorrect assumptions" branch (see Fig-
ure 1). The order in which the nine subsections were presented to each participant was randomized
evenly. The survey related to this study ended after all nine identity characteristic subsections were
completed.

Identity Revelation & Ensuing Harassment Subsection Flow

Disclosure Privacy Concern

& Disclosure Frequency P
& e\-\i\‘a P Assumption
N Disclosure Method o pt® Method
e PN
Start of Disclosing to Certain People ga{e“ue Frequency of End of
Identity % Harassment Identity

Section Section

Frequency of Harassment

Have | ever
disclosed my
___in social
VR?

How often have other
users made incorrect
assumptions about ___?

.
>

NiA Mever

No Disclosure Privacy Concern

Fig. 1. Overall flow of each subsection regarding (mis)perceived identity revelation & ensuing harassment in
the survey
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3.3 Measurements

Our survey contained four types of measurements. All measures were developed specifically for
this study and were informed by findings from prior qualitative research and technical reports
concerning identity-based harassment in social VR [7, 8, 28, 30, 66, 67].

3.3.1 Frequency Measures. For this study, we developed a single-item measure that utilizes a
5-point Likert frequency scale (1 = Never - 0% of times..., 5 = Always - 100% of times...) to assess
how frequently participants experience specific scenarios in social VR. This type of frequency scale
was applied across nine survey subsections to evaluate four aspects: Frequency of Identity Revelation
for (1) presenting or disclosing and (2) misperceptions; Frequency of Harassment for (3) presenting
or disclosing and (4) misperceptions (see Figure 1). Explanations and operationalization of this
frequency scale can be found in Appendix A.5.

Frequency of Identity Revelation. For each subsection, we used the above-mentioned single-
item 5-point Likert frequency scale to ask participants how often they disclose (present) that identity
characteristic to others in social VR (see Table 3 in Appendix). We used the same scale type to
ask how often participants experience other users making incorrect assumptions (misperceptions)
about the same identity characteristic.

Frequency of Harassment. We also used the above-mentioned single-item 5-point Likert fre-
quency scale to ask participants how often other social VR users have harassed them because of their
correctly perceived identity characteristics vs. misperceptions about their identity characteristics.

3.3.2  Methods of Identity Revelation. To understand the methods through which each identity
characteristic is presented or disclosed and (mis)perceived in social VR, we used two sets of six
single-item 5-point Likert agreement scales (1 = Strongly Disagree, 5 = Strongly Agree). These
scales asked participants to indicate their level of agreement with using each method to (1) present
or disclose that identity characteristic ("I often disclose [identity characteristic] in social VR by ...")
and for (2) having that identity characteristic misperceived ("If I had to guess, I think other social VR
users made incorrect assumptions about [identity characteristic] by..."). Statements per method type
and identity revelation type can be seen in Table 4 in Appendix A.4.

For this measure, we identified six methods based on a combination of prior qualitative works
on self-presentation and harassment in social VR, general online identity presentation studies,
our experiences as researchers and users of social VR, and documented social VR features. These
methods include: 1. Avatar Looks, which is the appearance of one’s avatar; 2. Sound of Voice,
which is how one’s voice sounds when using voice chat [7, 8, 30, 66, 68, 86, 90]; 3. Texting Style,
which is how one expresses themselves when text chatting other users (inspired by works on online
harassment such as [61]); 4. User Bio, which is a user’s in-world profile visible to other users; 5.
Username, which is one’s in-world username (inspired by works on identity presentation in social
media such as [17]); and 6. Telling Others, which is directly telling others one’s offline identity or
telling something to others that leads to misperceptions about one’s offline identity [54, 97]. See
Table 4 in Appendix A.4 for survey wording.

3.3.3 Audiences for Presenting or Disclosing Identity Characteristics. To understand to whom par-
ticipants present or disclose their offline identity characteristics in social VR, we used two sets of
five single-item 5-point Likert agreement scales (1 = Strongly Disagree, 5 = Strongly Agree). These
scales assessed (1) level of comfort and (2) frequency of disclosing (presenting) that identity
characteristic to various audience types. Participants were instructed to consider only their social
VR-exclusive relationships (i.e., relationships not formed offline): "When answering, keep in mind
relationships you have that exist only in social VR (e.g., close friends you have in social VR but do not
know offline)." This meant that results from this measure could be specifically related back to one’s
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identity revelation practices in social VR, rather than those that take place outside of social VR or
as a result of a pre-existing offline world relationship (e.g., family members).

For this measure, we identified five audience types based on a combination of prior qualitative
works on social VR concerning harassment and mitigation [7, 8, 30, 86—88], self-presentation and
self-disclosure [54, 97], social support [47], and collaborative work [24]. These include: 1. Strangers;
2. Acquaintances or Casual Friends; 3. Close Friends; 4. Sexual or Romantic Partners, i.e., a
sexually or romantically intimate relationship with another user only in social VR, such as within
Erotic Role Play (ERP) communities as described in [18, 86, 97]; and 5. Work Colleagues, such
as people who work with each other on projects or within VR collaborative workplace settings
without any contact outside of social VR as described in [24, 88]. To account for the possibility of a
participant not having one of these relationships in social VR, an "N/A (Not Applicable)" option was
also offered for each item.

3.4 Recruitment and Data Collection

The survey was developed using Qualtrics, an industry-standard professional survey platform
[59], and was distributed via an integrated link in Prolific in April 2023. Prolific is an interna-
tional professional online data collection website commonly used by researchers for conducting
anonymous online surveys and is known for providing reliable and high-quality data [70, 73].
We deliberately decided to recruit an international sample because prior exploratory work on
identity-based harassment in social VR has often focused more on U.S.-centric samples despite
social VR’s international use [7, 8, 30, 66, 67]. Before distribution, the survey was pilot tested and
reviewed by the authors. A pilot test was conducted with 20 Prolific users with social VR experience
before full survey deployment. These participants were compensated $6 for completing the survey.
Respondents were required to be proficient in English and at least 18 years of age at the time of the
survey. Participants were also required to take a short pre-survey to identify if they were social VR
users or had experiences in social VR. They were not eligible to take the subsequent main survey if
they had not.

3.5 Sample

In total, 225 respondents were approved and compensated in Prolific. Of those 225, 2 participants
were dropped from data analysis post-approval due to failed attention checks, leaving 223 final
participants for this study. On average, respondents spent 28 minutes completing the survey.
Respondents who completed the survey and passed the attention check criteria were compensated
with USD $6.00 through Prolific. Table 1 summarizes the demographic information of the 223 valid
responses for this study, which represents a geographically and culturally diverse sample with
varied genders, sexuality, age groups, ethnicity, and locations.

Our 223 participants also varied in their social VR use. The majority (47.54%) of our participants
had been using social VR for less than six months at the time of survey completion, with 27.8%
having used it for six months - 1 year, 19.28% for 1 - 3 years, 4.04% for 3 - 6 years, and 1.35% for
more than six years. Additionally, 71.3% of participants used social VR less than 5 hours per week
on average at the time of survey completion, while 19.38% used it 6 - 9 hours per week, 6.28% used
it for 10 - 19 hours per week, 2.69% used it for 20 - 29 hours per week, and 0.45% used it for 30 - 39
hours per week. In terms of device usage, 40.36% of participants at one point in time have used a
desktop or PC without added equipment (e.g., SteamVR Suite) to engage in social VR, followed by
the use of Oculus Quest 2 (39.1%), Oculus Quest 1 (30.49%), mobile device without added equipment
(21.52%), HTC Vive (17.49%), Windows Mixed Reality headset (17.04%), Steam VR Tracking Base
Stations (10.31%), and Valve Index (7.62%).

Proc. ACM Hum.-Comput. Interact., Vol. 8, No. CSCW2, Article 384. Publication date: November 2024.



Does Who You Are or Appear to Be Matter?: Understanding Identity-Based Harassment in Social VR Through the Lens of

(Mis)Perceived ldentity Revelation 384:11
Variables Total  Percentage Variables Total Percentage
(N=223) (%) (N=223) (%)
Gender Race/Ethnicity

Cis Man 146 65.47 Asian 6 2.69

Cis Woman 69 30.94 Black/African American or African 50 22.42

Trans Woman 1 0.45 Hispanic or Latino/a 28 12.56

Non-Binary/Third Gender/Agender 6 2.69 White 129 57.85

Not Provided 1 0.45 Mixed 7 3.14
Not Provided 3 1.34

Age

18-24 116 52.02 Country of Origin by Region

25-34 78 34.98 Africa 3 1.34

35-44 17 7.62 (except South Africa)

45 - 54 6 2.69 Asia 2 0.90

55 - 64 4 1.79 Australia 2 0.90

65 - 74 2 0.90 Central America 36 16.14
(e.g., Mexico)

Sexuality Europe 117 52.47

Asexual 3 1.35 North America 11 4.93

Bisexual 10 4.48 South Africa 44 19.73

Gay 7 3.14 South America 8 3.59

Lesbian 8 3.59

Pansexual 11 4.93 Country of Residence by Region

Straight 178 79.82 Australia 2 0.90

Not Provided 6 2.69 Central America 37 16.59
(e.g., Mexico)

Disability Europe 121 54.26

Yes, identified as having a disability 16 7.17 North America 12 5.38

No, not identified as having a disability 205 91.93 South Africa 43 19.28

Not Provided 2 0.90 South America 8 3.59

Table 1. Demographic information of 223 valid respondents

Regarding social VR platforms, 84.3% of participants have used VRChat at one point in time,
and 62.78% of participants (N = 140) named it their favorite platform. 47.09% of participants used
Roblox with a VR headset and 17.49% (N = 39) identified it as their favorite platform. Rec Room
was the third most used (19.28%) and the sixth most cited favorite platform (3.14%, N = 7). Other
social VR platforms that participants have used are: Bigscreen (14.35%), Horizon Worlds (13.45%),
Mozilla Hubs (12.56%), AltspaceVR (9.87%), Spatial (5.83%), and Neos VR (4.48%).

4 RESULTS

To address our RQs, we report results of the four measurements used for data analysis in this study:
(1) frequency of (mis)perceived identity revelation in social VR; (2) methods of (mis)perceived identity
revelation in social VR; (3) audiences for presenting or disclosing identity characteristics in social VR;
and (4) how (mis)perceived identity revelation is associated with the frequency of harassment in social
VR. Our survey design utilized a form of repeated measures that produced missing data (i.e., not all
participants indicated presenting or disclosing or encountering misperceptions about all identity
characteristic types). Therefore, our analysis leveraged linear mixed effects (LME) modeling because
it is particularly appropriate for repeated measures on the same participant and retains robustness
with missing data [1]. All LMEs conducted for this study first began by running a model for the
dependent variable (e.g., frequency of harassment) with a random intercept to account for repeated
measures. The identity characteristics are an independent variable in each of our statistical models
(see Table 3 in Appendix for more details about each characteristic).

4.1 Frequency of (Mis)Perceived Identity Revelation in Social VR

To understand how frequently our participants present or disclose (RQ1a) and encounter misper-
ceiptions about their identity characteristics in social VR (RQ2a), we added the identity revelation
type, identity characteristics, and their interaction to our frequency of identity revelation model.
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Frequency of Revelation Based on Identity Characteristic
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Fig. 2. Frequency of identity revelation based on (presented or disclosed vs. misperceived) and identity
characteristic type. Error bars denote 95% confidence interval.

Both the main effects of identity revelation type (p < .0001) and identity characteristic type (p <
.0001) and their interaction effect (p < .0001) significantly improved the linear model for frequency
of identity revelation (see Table 5 in Appendix). Our results show that the frequency of participants’
identity revelation in social VR is significantly impacted by (1) whether their identity is being
presented or disclosed vs. misperceived, and (2) the type of identity characteristic, and (3) that the
relative frequency of presentation or disclosure vs. misperception differs significantly per identity
characteristic (see Table 5).

Addressing RQ1a, our results demonstrate that participants present or disclose some of their
offline identity characteristics, like their Sex Assigned at Birth (M = 3.38, SD = 1.16) and Country
of Origin) (M = 3.3, SD = 0.96), significantly more than other characteristics, such as whether they
have an offline Disability (M = 2.38, SD = 0.81) (most noticeably within Figure 2). Furthermore,
addressing RQ2a, participants overall rarely encounter other users misperceiving most of their
identity characteristics in social VR. The only exceptions are Age (M = 2.55, SD = 1.11) and Country
of Origin (M = 2.55, SD = 1.15), which appear to hover between "Rarely - About 30% of times [['ve
been in social VR]" (y-axis = 2.0) and "Sometimes - About 50% of times" (y-axis = 3.0) (see Figure 2).

Additionally, participants, on average, present or disclose their own identity characteristics signif-
icantly more often than they encounter others’ misperceptions about their identity characteristics.
This significant difference holds true—but is different in size—across all identity characteristics.
Specifically, Figure 2 shows that this difference is particularly pronounced for Gender Identity and
Sex Assigned at Birth, and is noticeably large for Disability, Device, Sexuality, and Race. Table 6 in
the Appendix also provides a comprehensive list of frequency of (mis)perceived identity revelation
in social VR for each identity characteristic.

4.2 Methods of Identity Revelation in Social VR

Next, we focus on which methods our participants frequently use to present or disclose specific
identity characteristics (RQ1b) and ways through which others often misperceive their identity
characteristics (RQ2b) in social VR (see Table 4 in Appendix for details on method types). To
address these RQs, we added the method type, identity characteristics, and identity revelation type
to our frequency of identity revelation model. All three significantly improved the model: Method,
p < .0001; Identity Characteristics, p < .0001; and Identity Revelation type, p < .0001. We then added
three two-way interactions between the three variables, all of which significantly improved the
model, p < .0001. Finally, we added one three-way interaction between the three variables, which
also significantly improved the model, p < .0001 (see Table 7 in Appendix). Our results show that
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the frequency of of identity revelation is significantly impacted by (a) the method they use to
present or disclose or the method other users use to misperceive their identity characteristics; (b)
the specific identity characteristic; (c) the type of identity revelation; and (d) the combination of
method, identity revelation type, and identity characteristic (see Table 7).

Addressing RQ1b, our results show that participants overall present or disclose their identity
characteristics most frequently by directly telling other social VR users about their identity (M =
3.69, SD = 1.15). This is especially evident for offline identity characteristics that might be less
easily translated into a virtual space (e.g., Disability status) or are less noticeable through other
methods (e.g., what kind of Device is being used). Additionally, Figure 3 (see Table 8 in Appendix
for more details) shows that people present or disclose their Gender Identity and their Sex Assigned
at Birth most frequently through the way their voice sounds when they use voice chat. This result
could potentially reflect the predominance of voice use in social VR. It may also be because voice
pitch can be a more readily perceivable identity cues for cisgender individuals, which make up
the majority of participants. Alternatively, participants reported presenting or disclosing least
frequently through information contained in their username for all identity characteristics (M = 2.05,
SD = 1.27), possibly because there are many ways to create a username with little to no connection
to one’s offline identity, e.g., randomly generated usernames.

Method of Presenting by Identity Characteristic

it mi

Cnumw Dlsamllty Dewce Gender Memnershlp Ra:e El\rth Sex Sexualmf
Identity Characteristic

Method Type

. Avatar Looks
User Bio

. Telling Others

. Texting Style
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o

Revelation Frequency
[

Fig. 3. Frequency of identity characteristics presented by methods of presenting or disclosing. Error bars
denote 95% confidence interval.

Addressing RQ2b, Figure 4 (see Table 9 in Appendix for additional details) highlights that the
methods used most to misperceive specific identity characteristics are varied. However, participants
do believe that other users misperceive their identity most often overall because of the way that
their voice sounds when they use voice chat (M = 2.94, SD = 1.27).

Specifically, four highlights emerge in our results. First, misperceptions of participants’ Gender
Identity, Sex Assigned at Birth, and Sub-Community Membership happen most often due to the
way their avatar looks. Second, misperceptions of their Sexuality happen most often due to the
way they type or express themselves over text chat. Third, misperceptions of their Age, Country of
Origin, and Race/Ethnicity happen most often due to how their voice sounds when they use voice chat.
Finally, misperceptions of their Disability status and what Device they use happen most often due
to unrelated information one shared with others (see Table 9 for details). Alternatively, participants
believe that information in their user bios is the overall least used method for having misperceptions
about their identity (M = 2.32, SD = 1.27). This could possibly result from various reasons, such as
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not having a bio, having little to no information in a bio, or having identity-consistent information
in one’s bio that would be difficult to misperceive.

Method Used to Misperceive by Identity Characteristic
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Fig. 4. Frequency of identity characteristics misperceived by others by methods of incorrectly assuming or
misperceiving . Error bars denote 95% confidence interval.

4.3 Audiences for Presenting or Disclosing Identity Characteristics in Social VR

RQ1a also explores whom people choose to present or disclose their specific identity characteristics
to in social VR. This exploration included two dimensions: comfort and frequency. We first ran a
model for comfort with a random intercept. Then we added audience type (p < .0001), identity
characteristics (p < .0001), and their interaction (p < .001) to the model, each of which significantly
improved the linear model (see Table 10 in Appendix). We ran a separate model for frequency
with a random intercept, adding audience type (p < .0001), identity characteristics (p < .0001), and
their interaction (p < .0001) to the model, each of which significantly improved the linear model
(see Table 10 and Table 11). Our results show that users’ comfort with and frequency of presenting
or disclosing their identities is significantly impacted by (1) who they are interacting with, and (2)
the type of identity characteristic, and that (3) the relative comfort/frequency per audience type
differs significantly per identity characteristic.

For comfort, participants feel most comfortable overall presenting or disclosing identity charac-
teristics to close friends (M = 4.44, SD = 0.92). In contrast, they feel the least comfortable overall
presenting or disclosing to strangers (M = 3.5, SD = 1.42) (see Figure 5 and Table 12 in Appendix).
Furthermore, Table 12 reveals that participants feel relatively comfortable with most audience types,
except in the case of strangers for Disability and work colleagues for Sub-community Membership. On
the latter, work colleagues being the least comfortable to present to for Sub-community Membership
(M = 2.75, SD = 1.29) could reflect how such information can be sensitive and stigmatized even in
casual or close relationship settings, much less professional environments. Additionally, sexual or
romantic partners appears to be similarly comfortable as close friends for Age, Country of Origin,
Gender Identity, Race/Ethnicity, Sex Assigned at Birth, and Sexuality (see Figure 5).

For frequency, participants overall present or disclose their identities most frequently to sexual
or romantic partners (M = 4.04, SD = 1.29). Similarly to comfort levels, strangers (M = 4.04, SD = 1.29)
are least frequently presented or disclosed to (see Figure 6 and Table 13 in Appendix), with the
exception of work colleagues for Sub-community Membership (M = 2.33, SD = 1.34).
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Comfort with Presenting Identity to Others Based on Identity Characteristic
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Fig. 5. Participants’ comfort level with presenting or disclosing various identity characteristics to different
audience types. Error bars denote 95% confidence interval.

Frequency of Presenting Identity to Others Based on Identity Characteristics
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Fig. 6. Frequency of presenting or disclosing to each audience type based on identity characteristic. Error
bars denote 95% confidence interval.

4.4 (Mis)Perceived Identity Revelation and Frequency of Harassment in Social VR

Built upon RQ1 and 2, RQ3 explores how (mis)perceived identity revelation is associated with the
frequency of harassment in social VR (RQ3a), especially when considering various user groups
(RQ3Db). Separate models were run for the overall frequency of harassment and frequency of
harassment by user group, i.e., based on a participant’s offline gender identity, sexuality, and
race/ethnicity. User groups based on age, country of origin, and disability were also examined
to compare the frequency of harassment but are not detailed further in this paper as LME results
came back insignificant for these user groups’ main and interaction effects.

4.4.1 Overall Association between (Mis)perceived Identity Revelation and Frequency of Harassment
in Social VR. To address RQ3a, we added identity revelation type, identity characteristics, and their
interaction to our frequency of harassment model. Both the identity revelation type (p = .0001) and
identity characteristics (p < .0001) significantly improved the linear model created for the frequency
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of harassment, although the interaction between the two did not (p = 0.63). Our results show three
overall patterns. First, there is a significant difference between how frequently social VR users are
harassed for their presented or disclosed identities versus their misperceived identities (p < .0001).
Second, there is a significant difference between how frequently social VR users are harassed
for specific identity characteristics (p < .0001). Third, there is no significant interaction between
identity characteristics and identity revelation type (p = .63) (see Table 14 in Appendix). Our results
also show that social VR users, regardless of identity characteristic or identity revelation type,
appear to experience harassment with relatively low frequency, with averages ranging between
"Never - 0% of times I've been in social VR" (y-axis = 1.0), "Rarely - About 30% of times" (y-axis =
2.0), and "Sometimes - About 50% of times" (y-axis = 3.0) as shown in Figure 7.

Frequency of Harassment Based on Identity Characteristic
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Fig. 7. Frequency of harassment based on identity revelation type and identity characteristics. Error bars
denote 95% confidence interval. The axis was adjusted to 3.0 to increase visibility.

Therefore, one important highlight in our results is that social VR users seem to be harassed
significantly more frequently overall for others’ misperceptions about their offline identity
characteristics (M = 1.88, SD = 0.97) than for the identity characteristics that they intentionally
present or disclose to others (M = 1.61, SD = 0.92). However, the nature of this misperception does
not necessarily mean that social VR users do not present or disclose their identities consistently
when these misperceptions occur. Rather, there might be multiple plausible situations. For example,
a social VR user may be presenting or disclosing consistently yet is harassed due to misperceptions
of their identity characteristics (e.g., a cis or trans woman with a female-looking avatar who is
harassed for being a man). Or, a user may not be presenting or disclosing consistently and is
harassed for an identity characteristic inconsistent with their offline identity but consistent with
their online presentation (e.g., a man with a female-looking avatar who is harassed for being a
woman). Additionally, a user may not be presenting or disclosing consistently and is harassed
for identity characteristics that are inconsistent with both their offline and online identity (e.g., a
woman with a genderless avatar who is harassed for being a man).

Furthermore, regardless of whether an identity characteristic was presented or misperceived,
participants reported being harassed most frequently for Sub-community Membership, followed by
Disability and Race/Ethnicity (see Table 15 in Appendix). In other words, social VR users seem to
be harassed most frequently for being a member of a sub-community (e.g., the Furry community),
regardless of whether they actually belong to such a sub-community.
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4.4.2  Association between (Mis)Perceived Identity Revelation and Frequency of Harassment in Social
VR Across Different User Groups. RQ3b explores which user groups may encounter harassment
more frequently than others in social VR. Given this, we used LME analysis to investigate the
frequency of harassment in social VR across six user groups representing participant offline identity.
However, only the following three show significant results: (1) gender identity, (2) sexuality, and
(3) race/ethnicity. In contrast, age, country of origin, and disability were analyzed but generated
insignificant results for main and interaction effects for each, which are thus not discussed further
in this section.

Additionally, participants who did not specify their gender (N = 1), sexuality (N = 6), or race/
ethnicity (N = 3) (see Table 1) were labeled as "Not Provided" and excluded from analysis to prevent
any skewing of results. Preliminary LME analyses by user group showed insignificant interaction
effects between user groups and identity revelation type, as well as for the three-way interaction
between user groups, identity revelation type, and identity characteristics. As such, analysis in this
section utilized combined frequency of harassment resulting from both presented or disclosed
and misperceived identity characteristics.

(1) Frequency of identity-based harassment in social VR across participant offline
gender identity.

Frequency of Harassment By Participant Gender Identity
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Fig. 8. Frequency of harassment based on identity characteristic type and participant gender identity. Error
bars denote 95% confidence interval.

To examine the impact of a social VR user’s gender identity on the frequency of identity-based
harassment, we categorized gender into women (includes cisgender and transgender women par-
ticipants), men (includes cisgender men, no transgender men in sample), and non-binary/third
gender/agender. Using these categories, we added participant offline gender identity (i.e., women,
men, and non-binary/...), identity characteristics, and their interaction to our frequency of harass-
ment model. Gender identity (p = .0001), identity characteristics (p < .0001), and their interaction (p
< .0001) all significantly improved the linear model created for frequency of harassment (see Table
16 in Appendix). Our results show that there is a significant difference in reported frequency of
harassment overall between genders. There is also a significant difference in how frequently people
of different genders are harassed for specific identity characteristics. Table 17 in the Appendix
provides the average frequency of identity-based harassment for each identity characteristic by
participants’ self-reported offline gender identity.

Post-hoc tests on the model shown in Table 17 was also performed, which uncovered four
significant patterns regarding the frequency of identity-based harassment in social VR across
gender groups. Figure 8 provides a visualization of these significant results.
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First, compared to men, women reported that they were significantly more harassed regardless
of identity characteristic type in social VR (f = -0.33, SE = 0.1, t(-3.4), p = .002). Compared to men,
non-binary/third gender/agender individuals reported that they were almost significantly more
harassed in social VR regardless of identity characteristic type, though significance was not fully
met (f = -0.58, SE = 0.27, t(-2.3), p = .068). No significant difference was found between women
and non-binary/third gender/agender individuals concerning the overall reported frequency of
harassment in social VR (p = .372).

Second, compared to men, women reported that they were significantly more harassed for the
Age (f =-0.45, SE = 0.12, t(-3.74), p = .001), Device Used (f = -0.36, SE = 0.13, t(-2.9), p = .012), Gender
Identity (f = -0.82, SE = 0.13, t(-6.52), p < 0.0001), Sex Assigned at Birth (f = -0.8, SE = 0.13, t(-6.4), p
<.0001), and Sexuality (f = -0.36, SE = 0.13, t(-2.84), p = .009).

Third, compared to men, nonbinary/third gender/agender individuals reported that they were
significantly more harassed for Gender Identity (f = -1.31, SE = 0.32, t(-4.03), p = .0001), Sub-
community Membership (f = -1.03, SE = 0.36, t(-2.85), p = .014), Sex Assigned at Birth (f = -1.3, SE =
0.45, t(-3.12), p = .004), and Sexuality (f = -1.14, SE = 0.33, t(-3.5), p = .002).

Finally, compared to women, non-binary/third gender/agender individuals reported that they
were significantly more harassed for Sub-community Membership (f = -1.02, SE = 0.37, t(-2.73), p
=.014) and Sexuality (f = -0.77, SE = 0.37, t(-2.32), p = .021).

(2) Frequency of identity-based harassment in social VR across participant offline
sexuality.

Frequency of Harassment By Participant Sexuality
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Fig. 9. Frequency of harassment based on identity characteristic type and participant sexuality. Error bars
denote 95% confidence interval.

We also aimed to understand how a social VR user’s offline sexuality may affect the frequency of
identity-based harassment. However, we must acknowledge that individuals identifying as straight
(N = 178) comprise most of our sample (almost 80%, see Table 1). While this creates statistical
challenges, we believe there is still value in exploring the frequency of reported harassment for each
sexuality type, keeping in mind that any differences seen in frequency are based on small sample
numbers. Table 18 in the Appendix demonstrates the frequency of harassment by the unstratified
version of participant offline sexuality (i.e., asexual, bisexual, gay, lesbian, pansexual, and straight)
to explicate the frequency of harassment by various sexuality user groups.

In addition to these descriptive statistics, we re-stratified our participants into two broader
categories of participant offline sexuality: straight (i.e., participants who identify as straight) and
LGBTQIA+ (i.e., participants who identify as asexual, bisexual, gay, lesbian, or pansexual). Prior
work on harassment online overall and in social VR specifically has often acknowledged that
differences in harassment occurrences and severity are most stark when comparing LGBTQIA+
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individuals with straight individuals (see Table 3 for sources). We thus believe that further analysis
based on these two broader categories is both statistically sound to balance out the disparity in our
sample and ethically sound, given prior works’ observations.

Therefore, we added sexuality (i.e., straight and LGBTQIA+), identity characteristics, and their
interaction into our frequency of harassment model. Our results show an insignificant main effect
of sexuality (p = .217), but identity characteristics (p < .0001) and its interaction with sexuality (p
< .0001) did significantly improve the model (Table 19 in Appendix). Essentially, while harass-
ment frequency did not differ overall between straight and LGBTQIA+ participants, significant
differences existed for specific identity characteristics (see Table 19). More specifically, post hoc
tests show that, compared to straight individuals, LGBTQIA+ individuals were significantly more
harassed for Gender Identity (f = -0.54, SE = 0.15, t(-3.57), p = .0004), Sub-community Membership (ff
=-0.44, SE = 0.18, t(-2.36), p = .018), and Sexuality (f = -0.4, SE = 0.15, t(-2.6), p = .0096). Figure 9
provides a visualization of these significant results.

(3) Frequency of identity-based harassment in social VR across participant offline
race/ethnicity.

Frequency of Harassment Based on Participant Race/Ethnicity
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Fig. 10. Frequency of harassment based on identity characteristic type and participant race/ethnicity stratified
into White and Non-White. Error bars denote 95% confidence interval. The axis was adjusted to 3.0 to increase
visibility.

Lastly, we focused on unpacking how a social VR user’s offline race/ethnicity may affect the
frequency of identity-based harassment. Similarly to participant sexuality, we acknowledge that
individuals identifying as White (N = 129) make up the majority of our sample at almost 58% (see
Table 1). Additionally, some racial/ethnic identities, including Asian and Mixed, comprised less than
5% of our sample. Again, while imbalance can create statistical challenges, we provide descriptive
statistics (see Table 20 in Appendix) for the unstratified user group for race/ethnicity (i.e., Asian,
Black/African American or African, Hispanic or Latino/a, White, and Mixed) to highlight the
frequency of reported harassment across various race/ethnicity user groups.

Indeed, prior work on harassment online and in social VR has revealed the differences in the
occurrence and severity of harassment targeting non-White individuals compared to the White
majority (see Table 3 in Appendix for sources). Therefore, similar to how we analyzed harassment
by sexuality user groups, we also re-stratified our participants into two categories of participant
offline race/ethnicity — White (i.e., participants who identify as White) and non-White (i.e., Asian,
Black/African American or African, Hispanic or Latino/a, and Mixed).

We then added race/ethnicity (i.e., White and non-White), identity characteristics, and their
interaction to our model for frequency of harassment. Race/ethnicity (p = .022), identity character-
istics (p < .0001), and their interaction (p = .016) all significantly improved the model (see Table
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21 in Appendix). Our results show that there is a significant difference in reported frequency of
harassment overall between White and non-White individuals. There is also a significant difference
in how frequently White and non-White individuals report being harassed for specific identity
characteristics (see Table 21).

Further, post-hoc tests on the model shown in Table 21 were performed, which revealed three
significant patterns. Figure 10 provides a visualization of these significant results. First, compared to
White individuals, non-White individuals were significantly more harassed regardless of identity
characteristic type (f = -0.21, SE = 0.09, t(-2.3), p = .022). Second, non-White individuals were
significantly more harassed for Age (8 = -0.28, SE = 0.12, t(-2.39), p = .017), Device Used (ff = -0.27,
SE = 0.12, t(-2.26), p = .024), and Race/Ethnicity (f = -0.36, SE = 0.12, t(-2.96), p = .003). Additionally,
compared to White individuals, non-White individuals were almost significantly more harassed
for Country of Origin (f = -0.21, SE = 0.11, t(-1.81), p = .071) and Sex Assigned at Birth (f = -0.23, SE
=0.12, t(-1.88), p = .06), though significance was not fully met for these factors. Finally, compared
to non-White individuals, White individuals were significantly more harassed for Disability (f =
-0.41, SE = 0.2, t(-2.05), p = .041).

5 DISCUSSION

In answering our research questions, Table 2 summarizes our key significant findings. Grounded
in these results, in this section we present new understandings of identity-based harassment in
social VR and focus on how users of different genders, sexualities, and races/ethnicities experience
harassment frequency significantly differently (5.1). We then discuss promising directions for
researching and designing for safer social VR spaces to mitigate identity-based harassment in the
future (5.2).

5.1 New Understandings of Identity-Based Harassment in Social VR Through the Lens
of (Mis)Perceived Identity Revelation

Using (mis)perceived identity revelation as a lens, our work sheds light on several previously under-
and unexplored aspects of identity-based harassment in social VR. First, by breaking down how and
to whom one’s specific offline identity characteristics are (mis)perceived in social VR (RQ1), we
offer new insights into the interplay of selective identity revelation and identity-based harassment
in social VR (5.1.1). Second, by unpacking the unique impacts of misperceptions about one’s identity
characteristics on identity-based harassment (RQ2 and 3a), we reveal how embodying one’s offline
identity in social VR may be less risky than once thought (5.1.2). Finally, by explicating the frequency
of harassment per identity characteristic by user group (RQ3b), our study provides critically needed
quantitative evidence to validate a key assumption about identity-based harassment in social VR -
who you are or appear to be does matter when it comes to identity-based harassment in social VR
(5.1.3).

5.1.1  New Insights on the Interplay of Selective Identity Revelation and Identity-Based Harassment
in Social VR. Existing works on harassment in social VR often focus on how identity revelation
that is consistent with offline identity affects identity-based harassment in social VR, with avatar
design as the primary means for targeting others for such harassment [7, 8, 30]. Our work expands
beyond these understandings by explicating both selective identity revelation (i.e., by audience
type, identity characteristic, and method of revealing) and misperceptions along with such practices.
In doing so, our results highlight that social VR users report more frequently engaging in more
selective identity revelation rather than always consistent, especially in comparison to results found
in prior qualitative works on social VR harassment [27, 54, 97]. This result is particularly important
as it demonstrates social VR users’ self-agency to control what and how they reveal their identity
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RQ1: How do people present or disclose their various iden-
tity characteristics in social VR?

Key Significant Findings

RQ1a: How frequently do people present or disclose their various
identity characteristics in social VR?

... and to whom?

RQ1b: Which methods do they use to present or disclose their
various identity characteristics in social VR?

« Social VR users present or disclose their Sex Assigned at Birth most frequently and present
or disclose their Disability information least frequently.

« Social VR users overall feel most comfortable presenting or disclosing identity character-
istics to close friends and least comfortable presenting or disclosing to strangers.

« Social VR users overall present or disclose their identity characteristics most frequently
to sexual or romantic partners and least frequently to strangers.

« The most common method for presenting or disclosing Age, Country of Origin, Device Used,
Race/Ethnicity, Sexuality, Sub-community Membership, and Disability to others in social VR
is directly telling other users that information;

« The most common method for presenting or disclosing offline Gender Identity and Sex
Assigned at Birth to others in social VR is through the way their voice sounds when they
use voice chat;

« Information contained in social VR users’ username is the least frequently used method
for presenting or disclosing all identity characteristics.

RQ2: How are people’s identity characteristics misper-
ceived by others in social VR?

Key Significant Findings

RQ2a: What identity characteristics do users report as being
frequently misperceived by others in social VR?

RQ2b: What informs these misperceptions about other social VR
users’ identity characteristics?

« Social VR users feel that others most often misperceive their Age and Country of Origin,
and least often misperceive whether they have a Disability and their Sex Assigned at Birth.

« The sound of a social VR user’s voice is the most frequently used method that causes
misperceptions of identity characteristics. In contrast, information in a user’s bio is the
least frequently used method.

RQ3: How are the presented or misperceived identity
characteristics associated with harassment in social VR?

Key Significant Findings

RQ3a: Which presented/disclosed or misperceived identity char-
acteristics are associated with more frequent harassment in so-
cial VR?

RQ3b: When their identity characteristics are pre-
sented/disclosed or misperceived, which user groups may
encounter more frequent harassment in social VR than others?

« Social VR users are harassed more frequently for identity characteristics that are misper-
ceived by others rather than for those they actually present or disclose.

« Concerning presented or disclosed identity characteristics, social VR users are harassed
most frequently for Country of Origin.

« Concerning misperceived identity characteristics, social VR users are harassed most fre-
quently for Disability.

« Regardless of correctly perceived or misperceived identity characteristics, social VR users
are harassed most frequently for Sub-community Membership.

« Women are harassed more frequently than men for Age, Device Used, Gender Identity, Sex
Assigned at Birth, and Sexuality;
« Nonbinary/third gender/ag individuals are harassed more frequently than men
for Gender Identity, Sub-community Membership, Sex Assigned at Birth, and Sexuality, and
more frequently than women for Sub-community Membership and Sexuality.

d

« LGBTQIA+ individuals are harassed more frequently than straight individuals for Gender
Identity, Sub-community Membership, and Sexuality.

« Non-White individuals are harassed more frequently than White individuals for Age,
Device Used, and Race/Ethnicity, and almost significantly more for Country of Origin and Sex
Assigned at Birth.

« However, White individuals are harassed more frequently than non-White individuals
for Disability.

Table 2. Summary of Key Significant Findings

characteristics to others (e.g., as a voluntary, intentional, and direct disclosure rather than indirect
signaling through avatar design and body movement), which we explain below.

First, our study adds nuance to existing understandings of identity-based harassment in social
VR by highlighting how social VR users selectively reveal identity characteristics based on their
“imagined audience” [21, 45, 48, 49, 71]. Indeed, our study found that the interaction between identity
characteristic type and audience type is significant. This means that what is being revealed to whom
significantly affects the level of comfort and frequency of identity revelation that is consistent with
one’s offline identity. This critical insight may better inform how future social VR harassment
mitigation strategies should be designed to account for this selectivity, such as consent mechanics
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to protect social VR users from harassment based on their specific relationship to other users as
shown in [88].

Second, compared to prior works that mainly highlight gender, sexuality, and race as the main
factors for identity-based harassment in social VR [7, 8, 30, 66, 68], our results show a surprising
observation: regardless of being correctly perceived or misperceived by other users, having a sub-
community membership is the most frequently targeted identity characteristic for identity-based
harassment in social VR compared to gender identity, sexuality, or race/ethnicity (see 4.4.1, Figure
14, and Table 15 in Appendix). Indeed, the sub-community of Furries has become a prevalent user
group in social VR spaces, which often consists of individuals of already-identified vulnerable
populations (i.e., LGBTQIA+ individuals [75]). However, the study of sub-communities in social VR
as a particularly vulnerable population is still critically underexplored.

In fact, prior works on online harassment targeting the sub-community membership of Furries
have found that they are often reluctant to disclose their Furry identity to others, partially due to
imagined and realized fears of encountering scorn, disdain, or threats to their jobs and relationships
because of their identity [5, 75, 78] (i.e., criteria for identity-based harassment [14]). Our results
simultaneously diverge from and reflect these patterns. On the one hand, our social VR user partic-
ipants reported that sexual or romantic partners are the audience type they feel most comfortable
presenting or disclosing to and most frequently present their sub-community membership to
(see Figures 10 and 11). This seems to suggest that social VR users may not fear losing this type
of relationship or being harassed by this type of audience for revealing their Furry identity. On
the other hand, our participants reported feeling least comfortable presenting or disclosing their
sub-community identity, and doing so least frequently, to work colleagues (see Figures 10 and 11).
This suggests that social VR users may indeed fear losing their jobs or being harassed by one’s
coworkers once they reveal their sub-community membership. Taken together, our study further
highlights the vulnerability and sensitivity of sub-community membership identity in social VR
and the harassment risks stemming from revealing this identity characteristic to specific audiences.

5.1.2  Presenting or Disclosing One’s Offline Identity in Social VR May be Less Risky Than Once
Thought. Given how harassment in social VR is widely reported and described in prior qualitative
research such as [7, 8, 30], popular media sources such as [93], and technical reports such as
[66, 68], it is understandable why harassment may be viewed as almost inevitable in social VR
spaces when embodying one’s own identity. Our study paints a more positive and safer picture of
social VR. First, regardless of presenting or disclosing or encountering others’ misperceptions of
their identity characteristics, social VR users reported relatively low frequencies of harassment
overall as explained in 4.4.1 (see also Figure 14). Second, while our participants reported present-
ing or disclosing their identities significantly more frequently overall than encountering others’
misperceptions of their identity, they were harassed significantly more frequently overall for
others’ misperceptions about them than for what they actually present (see 4.4.1, Figure 14).

These results thus demonstrate that choosing to present and fully embody one’s identity does not
always lead to identity-based harassment in social VR. Indeed, many studies have pointed out how
embodying one’s identity in social VR may benefit a user’s life by creating unique opportunities for
exploring and experimenting with new self-identities [23, 27, 28, 31], enhancing visibility [23], and
seeking more natural and realistic social support [47]. However, the very features for embodying
one’s identity in social VR may also lead to harassment that feels more realistic compared to other
online social platforms, such as embodied physicalized harassment [47]. Therefore, past works
have argued that some social VR users may be forced to decide between fully embodying their
identities in social VR for those novel opportunities and protecting themselves from harassment
targeting their identities. Yet, as our results have shown, there is some hope that the various social
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and emotional benefits of consistent identity presentation in social VR may still outweigh the risk
of potential identity-based harassment.

5.1.3  Who You Are or Appear to Be Does Matter When It Comes to Identity-Based Harassment in
Social VR. While our results paint a seemingly more positive picture of identity-based harassment
in social VR, critically reflecting upon this positivity is also important. Above all, many of the
223 participants in our study identify as cis men (65.47%), straight (79.82%), and White (57.85%).
However, our sample is more internationally representative than typical US-centered social VR
studies. Therefore, it is essential to explicate how our participants who are often considered
as marginalized in social VR (i.e., women, non-White individuals, and LGBTQIA+ individuals
[7, 8, 30, 66, 68]) specifically report harassment frequency. Indeed, our quantitative results in
4.4.2,4.4.3, and 4.4.4 further confirm and support the aforementioned existing qualitative studies
and technical reports by showing significant differences in how different social VR user
groups experience frequency of harassment for certain identity characteristics, regardless
of whether they present their identities or encounter misperceptions about their identities.

First, compared to men, women reported that they were significantly more harassed regard-
less of the identity characteristic type they presented or were misperceived. Non-binary/third-
gender/agender individuals reported being more significantly harassed than men overall as well (see
4.4.2 and Figure 8). This is not surprising, as the disproportionate frequency of harassment against
women in online environments such as social media, live streaming, and competitive gaming is
exceedingly well-documented (e.g., [10, 13, 29, 50, 51, 69, 81, 89, 100-102]). Qualitative works and
technical reports on harassment in social VR have drawn similar conclusions about the dispropor-
tionate harassment women face in these spaces, particularly sexual harassment [7, 8, 30, 86]. Our
study thus provides critical evidence that these insights on women’s marginalization in social VR
hold true within a larger, international sample with statistically significant results.

These gendered differences also uncover previously understudied patterns. For example, women
were harassed significantly more frequently for age and device use, two identity characteristics under
or unexplored in prior works on social VR. Additionally, non-binary/third gender/agender partici-
pants were harassed for sub-community membership and sexuality significantly more frequently
than both men and women, regardless of whether this perception was accurate (i.e., presented) or
inaccurate (i.e., misperceived) to their actual sub-community membership and sexuality identities.
This result thus further highlights how non-cisgender (including transgender, non-binary and
genderfluid [28]) individuals often encounter online harassment more frequently compared to
individuals who identify explicitly as within the binary [41, 44, 76, 82].

Second, as with gender, individuals identifying as LGBTQIA+ have also been well-documented
as being targets for harassment in online environments, particularly within environments that
place heavy emphasis on heteronormative values and norms [11, 33, 74, 77, 79]. Here again, prior
qualitative and technical report works on harassment in social VR echo these sentiments [7, 8,
30, 66]. Our results further provide critical validating evidence that social VR users who identify
as LGBTQIA+ (specifically gay, bisexual, asexual, lesbian, or pansexual) do indeed report being
harassed significantly more frequently than straight individuals, but only for the presented or
misperceived identity characteristics of gender identity, sub-community membership, and sexuality.
It is interesting to note that sub-community membership is again more significantly associated with
individuals who fall outside of heteronormative standards, perhaps because LGBTQIA+ individuals
often actually are or are perceived to be members of sub-communities such as Furries [75].

Finally, prior works have shown racial minorities to be particularly vulnerable to harassment
in social VR [23, 27, 30]. Yet, much of these works have utilized U.S.-based samples, making it
difficult to determine how social VR users on a more international level might experience race-based
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harassment. Using a sample of 223 individuals from 32 countries across six continents/regions of
the world (see Table 1), our study thus simultaneously extends prior works by demonstrating that
non-White individuals (e.g., Asian, Hispanic or Latino/a, Black/African American or African, and
Mixed) report experiencing harassment significantly more frequently than White individuals overall.
This is especially impactful given the international nature of our study.

5.2 Implications for Investigating and Designing for Safer Social VR Spaces

In light of our results on (mis)perceived identity revelations and their relation to identity-based
harassment, we propose two primary implications for investigating and designing safer social VR
spaces: (1) re-orienting research and development efforts to place more attention on previously
underexplored aspects of identity-based harassment in social VR, and (2) better communicating
how the interplay between (mis)perceived identity revelation and identity-based harassment to
social VR users.

5.2.1 Re-Orienting Research and Development on Harassment in Social VR Spaces. Our work first
demonstrates the value of re-orienting existing research and development on identity-based ha-
rassment in social VR spaces towards several previously underexplored factors. Above all, greater
attention should be paid to how a user’s voice is far more impactful on revealing one’s identity than
previously thought in existing work on social VR. In particular, our findings highlight that how
one’s voice sounds is significantly associated with misperceptions of one’s identity characteristics,
which may lead to more frequent harassment. Therefore, it becomes apparent that protecting users’
voices from others should be prioritized to promote safer social VR spaces. Additionally, by taking a
more selective lens and by focusing on more identity characteristics beyond the typical trifecta (i.e.,
gender, sexuality, and race), it becomes clear that social VR researchers and developers alike must
further investigate challenges and risks for sub-communities (e.g., Furries). More specifically, while
our study clearly shows how this identity characteristic is particularly targeted, more investigation
is needed to understand how their harassment experiences and protection needs might be unique
compared to other populations and variations of identity-based harassment.

5.2.2  Educating Social VR Users on the Interplay between (Mis)Perceived Identity Revelation and
Identity-Based Harassment. Many social VR platforms seek to establish community norms surround-
ing safety and appropriate conduct in social VR through the publication of community guidelines
on their official websites, e.g., VRChat’s Community Guidelines page [103] and Horizon Worlds’
Safety page [57]. Yet, these guidelines offer relatively little education on how one can or should
approach protecting oneself from identity-based harassment specifically. Through the investigation
of selective identity revelation, our results have uncovered various patterns concerning to whom
social VR users are comfortable presenting or disclosing, how they present, and the implications
these selective processes have on presenting or disclosing versus misperceiving, all of which should
be communicated to social VR users directly. All of these patterns also inherently require users to
leverage self-agency to gain profound knowledge about how (mis)perceived identity revelation can
serve as a double-edged sword in social VR (e.g., if the benefits of presenting or disclosing one’s
offline identity outweigh the risks of identity-based harassment). On this matter, our results provide
a hopeful answer: a social VR user is more likely to face harassment for an identity characteristic
that is not even true to their identity, rather than for an identity characteristic that is true to them
and intentionally presented. Educating users about this interplay between identity-revelation and
identity-based harassment in social VR - including methods for presenting or disclosing, audiences
one might present to, and harassment risks for certain marginalized user groups - should be included
within social VR platforms’ community guidelines and safety material. In doing so, social VR users
can both be fully aware of the potential risks of identity-based harassment and still have the chance
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to make informed decisions about how they wish to control their identity presentation in social VR
selectively.

5.3 Limitations and Future Work

Despite our thorough recruitment on a well-verified research platform from 32 different countries
across six continents/regions around the world, a primary limitation of this study is the skew towards
White, straight men. While future work must keep seeking to recruit more diverse social VR users,
the use of LME and stratified categorization of gender, sexuality, and race still allowed us to provide
valuable insights into how marginalized user groups did experience harassment significantly more
frequently than their non-marginalized counterparts in various ways. Additionally, other important
identity characteristics and user groups that were not included in our study should be further
explored regarding identity-based harassment in social VR, including but not limited to religion,
socioeconomic class, and stigmatized physical characteristics. This study also did not compare
children vs. adults. As minors are developmentally different than adults when dealing with online
risks [72, 104], they may also suffer from more traumatic experiences and severe psychological
and emotional damages when they become targeted for online harassment [16, 105]. Nevertheless,
future work could replicate the essence of our research design to focus on children in social VR.

Furthermore, our significant results concerning Sub-community Membership’s impacts on identity-
based harassment calls for future works to explicate how different sub-community memberships
may lead to various degrees of identity-based harassment in social VR. Our study also shows the
value of further investigating how misperceptions can affect identity-based harassment overall.
This foundation thus justifies future work to compare more nuanced types of identity revelation.
Finally, while this study specifically sought to establish a baseline quantitative understanding of
various identity characteristics and user groups, our future work plans to focus on how people with
complex intersectional identities may encounter unique identity-based harassment in social VR to
further unpack structural oppression and unbalanced power dynamics in these new online social
spaces.

6 CONCLUSION

In recognition of how one’s identity can be linked to harassment, our study takes a vital step towards
understanding harassment in social VR on a broad scale, especially regarding identity-based harass-
ment. Our study is particularly impactful by taking to heart the notion that harassment is culturally
contextual. In doing so, we intentionally recruited an international, non-U.S. centric sample from a
wide range of countries, which significantly complements existing works on harassment in social
VR that often focus on U.S.- based populations [7, 8, 30, 65, 66, 90]. Our study thus uncovers how
various factors surrounding (mis)perceived identity revelations are significantly impacted by the
nature of the revelation (i.e., whether one is presenting or disclosing or being misperceived by
others) and the type of identity characteristic being revealed. We also provide critically needed
evidence of previously unexplored targets for harassment (i.e., sub-community membership) and
highlight the continued marginalization and targeting of women, LGBTQIA+, and racial/ethnic
minority user groups for identity-based harassment in social VR as a global phenomenon. Therefore,
in hopes of designing safer social VR spaces, our study calls for social VR researchers and developers
alike to redirect their attentions toward previously underexplored aspects of identity revelation
and identity-based harassment in social VR and advocates for the explicit education of users on
leveraging self-agency to fully understand how (mis)perceived identity revelation can serve as a
double-edged sword in social VR.
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(e.g., asexual, gay, lesbian, bisexual, panasexual,

A.1 Summary of Identity Characteristics Included in the Survey

Identity Characteristics Shorthand Description Sources

1. Age Age One’s age in the offline world, (i.e., how old you [3,7, 8, 14, 15, 18, 20, 30, 46,
are). 54, 66, 68, 84, 97, 106]

2. Country of Origin Country One’s birth country in the offline world (i.e., where  [14, 20]
you were born).

3. Disability Disability Whether one identifies as a person with a disabil- [14, 20, 110, 111]
ity (PWD) offline.

4. Device Use Device The type of device one uses when engaging in [14, 107]
social VR (e.g., Oculus Quest 2, HTC Vive).

5. Gender Identity Gender One’s gender identity in the offline world (e.g., [6-8, 14, 15, 20, 30, 35, 43, 46,
woman, man, non-binary, agender, genderfluid). 54, 55, 60, 66, 68, 86, 95, 97,

98, 101]

6. Sub-Community Membership Membership  One’s association with a specific community [58, 75, 78]
within social VR (e.g., Furry communities).

7. Race/Ethnicity Race One’s race/ethnicity in the offline world (e.g., [6-8, 14, 20, 30, 54, 60, 66, 68,
Asian, Black/African..., Hispanic or...). 97]

8. Sex Assigned at Birth Birth Sex One’s biological sex at birth in the offline world [6-8, 14, 15, 20, 28, 30, 46, 54,
(i.e., female, male, or intersex). 55, 66, 68, 86, 97, 98]

9. Sexuality Sexuality One’s sexual identity in the offline world [6-8, 14, 15, 20, 30, 46, 54, 55,

66, 68, 97, 98]

straight).

Table 3. Identity characteristics included in the survey. The column "Sources" indicates prior works that have
identified a certain identity characteristic as pertinent to identity-based harassment online generally and/or
in social VR, which motivated us to include this specific identity characteristic in this research.

A.2 Definition of Social VR Provided to Participants in Survey

"Social virtual reality (VR) can be defined as online platforms where multiple users can interact
with one another through VR head-mounted displays in 3D virtual spaces. Such platforms include
VRChat, AltspaceVR, Meta’s Horizon Worlds, RecRoom, etc. These platforms allow social VR users to
enjoy offline-like social activities (e.g., walking in public spaces, playing a game, watching a movie,
participating in a concert, and having a party) in a highly realistic and immersive simulated 3D virtual
environment through the predominant use of real-time voice chat, partial or full-body track avatars,
and more customized avatar design."

A.3 Detailed Overview of Survey Design

To address our research questions, we designed an anonymous online survey consisting of five
primary sections: (1) consent form and filtering questions; (2) demographic and social VR use ques-
tions; (3) general trust and self-disclosure questions; (4) identity revelation and ensuing harassment
questions (see Figure 1); and (5) coping strategy questions. Note that sections (3) and (5) are part
of a broader project and are out of the scope of this paper. Therefore, below, we mainly explain
Sections (1), (2), and (4) of the survey design.

In Section 1, upon consent agreement, participants were presented with screening questions,
such as if they had ever used social virtual reality (VR) before, how long they had been engaging in
social VR, and how many hours per week they use social VR. Participants who answered “No”, "I
do not engage in social VR," or "I do not use social VR" to the respective screening questions would
not be allowed to proceed to the rest of the survey.

Section 2 contained eight demographic questions, including age, gender identity, sex assigned
at birth, sexual identity, race/ethnicity, disability, country of origin (i.e., where you were born), and
country of residence (i.e., where you live). As shown in Section 2, prior work has highlighted that
individuals who present or who are perceived as women, non-White populations, and LGBTQIA+
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individuals may face a higher risk of harassment in social VR [7, 8, 30, 66, 68, 90]. As such, answers
to

Section 4 is the main focus of the survey. This section contained nine subsections representing
nine identity characteristics that we have identified based on findings from prior qualitative research
on self-presentation [54, 97] and harassment in social VR [7, 8, 28, 30] and technical reports on
social VR harassment [65, 66], including 1. Age; 2. Country of Origin; 3. Disability; 4. Device Used; 5.
Gender Identity; 6. Sub-community Membership; 7. Race; 8. Sex Assigned at Birth; and 9. Sexuality.
The order in which these nine subsections were presented to each participant was randomized
evenly.

Figure 1 provides an overview of the survey flow for each subsection in Section 4. Each identity
characteristic subsection started with a question asking if they had ever presented or disclosed that
identity characteristic to others in social VR. People who answered “Yes,” “Unsure,” or “Maybe” were
then presented with questions about their disclosure practices (frequency, methods, and audience),
level of concern for their privacy in the context of disclosure, and frequency of harassment after
they present or disclose this characteristic to others in social VR. People who answered “No” were
only asked about their level of concern in the context of potential disclosure.

Regardless of their initial branch path, all participants were also asked how often other users
had made misperceptions about that identity characteristic. Participants who answered "Never" to
this question were not asked further questions within the subsection. In contrast, all other answers
directed participants to follow-up questions (i.e., assumption-related questions and frequency of
harassment after such assumptions). The framing of "incorrect assumptions" thus was used in
the survey to better delineate between presentation or disclosure and perception/assumptions
questions that might otherwise have looked relatively similar or confusing to participants.

It is important to note that putting all presentation/disclosure-related questions before incorrect
assumptions helps define the latter’s meaning through its relation to the former. In other words, if
‘disclosure’ questions refer to times when other users got to know the participant’s accurate offline
identity, then ‘incorrect assumptions’ must refer to times when other users’ thoughts about the
participant’s offline identity were not accurate. Indeed, incorrect assumptions can be made due to
several different scenarios. For instance, if another social VR user thinks that our participant is
presenting or disclosing in social VR consistently with their offline identity but they are not, that
would be a type of incorrect assumption. As our study is the first of its kind to our knowledge to
explore misperceptions systematically, we chose to particularly focus on establishing foundational
knowledge about whether this type of identity revelation affects identity-based harassment in social
VR rather than unpacking the intricacies of how the ‘incorrect assumption’ (i.e., misperception)
happens in the first place.
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A.4 Summary of Methods of Identity Revelation Included in the Survey

Method Type Presentation Description Misperception Description
Avatar Looks  ...through the way my avatar looks. ... because of the way my avatar looks.
Sound of Voice ... through the way my voice sounds ... because of the way my voice sounds

when I use voice chat to talk to other users. when I use voice chat.

Texting Style ... through the way I type or express ... because of the way I type or express
myself when I text chat other users. myself when I text chat.

User Bio ... by putting this information in my ... because of the information I put
social VR bio that other users can see in my social VR bio.

when they interact with me.

Username ... by putting this information in ... because of my username.
my social VR username.

Telling Others ... by directly telling another ... because of information I told them,
social VR user this information, either verbally or through text chat.
either verbally or through text chat.

Table 4. Methods of revealing identity characteristics presented in the survey.

A.5 Operationalizing the Frequency Scale in This Survey

To set clear parameters for how frequency should be determined when asking about the occur-
rence of events or phenomena in social VR, all frequency measures given to participants in this
study were accompanied by the following explanation: "For the purposes of this study, frequency
basically refers to how often something happens every time you enter social VR for a session: Never
- 0% of times I've been in social VR.; Rarely - About 30% of times.; Sometimes - About 50% of times.;
Frequently - About 70% of times.; Always - 100% of times I've been in social VR."

This operationalization of frequency was utilized for four reasons. First, "every time you enter
social VR for a session" provides participants with a contextual frame of reference that is readily
understandable and specific to the immersive qualities of social VR environments (“enter"). Second,
"how often something happens every time you enter" provides participants with a manageable
temporal framework to work from rather than asking them to think of all of their time in social VR
in its entirety. Third, it provides both qualitative (Never, Rarely, etc.) and quantitative (0%, 30%, etc.)
explanations to aid in participant clarity and allow researchers to use more than one explanation
framing depending on need. Finally, the single-item nature of the measure prompts participants to
isolate their evaluations of frequency to one type of occurrence at a time. In doing so, this measure
aims to reduce issues of comparative frequency (i.e., rating an occurrence by how much more or
less frequently it happens in comparison to a different occurrence) that can occur when being
asked about more than one occurrence at a time and/or about different occurrences that happen
simultaneously.
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B STATISTIC RESULTS FOR 4.1 FREQUENCY OF MIS(PERCEIVED) IDENTITY
REVELATION IN SOCIAL VR

Model Ay* Adf p-value
Frequency of Revelation (1-pid)

+ Identity Revelation Type 82083 4 <.0001
+ Identity Characteristics 260.99 12 <.0001

+ Identity Revelation Type: Identity Characteristics 116.10 20 <.0001

Table 5. Linear model for effects of identity revelation type and identity characteristic type on frequency of
revelation. Each model is built upon and compared to the one listed above.

Most -> Least Most -> Least Most -> Least

Freq. Revealed Freq. Revealed Freq. Revealed

- Misperceived M  SD - Presented M SD - Overall M  SD
Age 255 1.11 Sex Assigned at Birth 3.38 1.16 Country of Origin 2.88 1.33
Country of Origin 2.55 1.15 Country of Origin 33 096 Age 2.7 108
Race/Ethnicity 191 0.95 Gender Identity 3.21 1.08 Gender Identity 2.89 1.26
Gender Identity 1.83 1.05 Device Used 299 1.01 Sex Assigned at Birth 2.36 1.35
Device Used 1.82 1.0 Race/Ethnicity 295 1.11 Race/Ethnicity 2.32 113
Sexuality 1.78 1.03 Age 2.92 0.99 Device Used 2.3 0.06
Sub-community Membership 1.69 0.99 Sexuality 2.88 0.99 Sexuality 2.21 115
Sex Assigned at Birth 1.65 0.96 Sub-community Membership 2.74 0.96 Sub-community Membership 1.82 1.04
Disability 133 0.69 Disability 2.38 0.81 Disability 1.4 0.75

Table 6. Average frequency of revelation by identity characteristic for Misperceived (left column clusters),
Presented (middle column clusters), and Misperceived & Presented combined i.e. Overall (right column

clusters).
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C STATISTIC RESULTS FOR 4.2 METHODS OF (MIS)PERCEIVED IDENTITY
REVELATION IN SOCIAL VR

Model Ax?  Adf p-value
Frequency of Revelation (1-pid)

+ Method 1102.08 8 <.0001
+ Identity Characteristics 468.75 16 <.0001
+ Identity Revelation Type 157.49 17 <.0001
+ Method: Identity Revelation Type 30421 22 <.0001
+ Method: Identity Characteristics 351.7 62 <.0001
+ Identity Revelation Type: Identity Characteristics 21478 70 <.0001

+ Identity Revelation Type: Identity Characteristics: Method ~ 172.25 110  <.0001

Table 7. Linear model for effects of identity revelation type, identity characteristics, and method of presenting
or disclosing/misperceiving on the frequency of revelation. Each model is built upon and compared to the
one listed above.

Identity Characteristic Most Common M  SD LeastCommon M  SD
Age Telling Others  3.87 1.03 Username 1.84 1.13
Country of Origin Telling Others  3.85 1.15 Username 201 1.29
Disability Telling Others ~ 3.13  1.36 Username 1.5 11
Device Used Telling Others 3.5 1.2 Username 1.76  1.08
Gender Identity Sound of Voice ~ 3.92 1.92 Username 22 132
Sub-community Membership Telling Others 3.3 144 Username 1.87 1.26
Race/Ethnicity Telling Others ~ 3.51 1.17 Username 2.06 131
Sex Assigned at Birth Sound of Voice ~ 4.31 0.94 Username 241 134
Sexuality Telling Others  3.68 1.13 Username 22 134

Overall for presenting or disclosing Telling Others 3.69 1.15 Username 2.05 1.27

Table 8. The most and least common methods used by participants to present their identity characteristics
to others in social VR.

Identity Characteristic Most Common M  SD LeastCommon M  SD

Age Sound of Voice 3.4  1.19 Bio Info 227 135
Country of Origin Sound of Voice ~ 3.3  1.21 Username 225 123
Disability Telling Others ~ 2.63 1.38 Username 204 13

Device Used Telling Others 293 1.25 Username 212 113
Gender Identity Avatar Looks ~ 2.82 1.27 Bio Info 245 123
Sub-community Membership ~ Avatar Looks ~ 3.12  1.19 Bio Info 246 127
Race/Ethnicity Sound of Voice ~ 3.17 1.28 Bio Info 232 119
Sex Assigned at Birth Avatar Looks 293 1.39 Bio Info 242 127
Sexuality Text Chat 275 1.28 Bio Info 216 1.26
Overall for Misperceiving Sound of Voice 2.94 1.29 Bio Info 232 127

Table 9. The most and least common methods our participants believe other social VR users used to misper-
ceive their identity characteristics incorrectly.

D STATISTIC RESULTS FOR 4.3 AUDIENCES FOR PRESENTING OR DISCLOSING
IDENTITY CHARACTERISTICS IN SOCIAL VR

Model Ax?  Adf p-value
Comfort with presenting or disclosing to Others (1-pid)

+ Audience Type 656.2 7 <.0001
+ Identity Characteristics 206.76 15 <.0001
+ Audience Type: Identity Characteristics 59.33 47 <.001

Table 10. Linear model for effects of audience type and identity characteristics on the comfort level with
presenting or disclosing to others. Each model is built upon and compared to the one listed above.
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Model AY>  Adf p-value
Frequency of presenting or disclosing to Others (1-pid)

+ Audience Type 571.133 7 <.0001
+ Identity Characteristics 19167 15 <.0001
+ Audience Type: Identity Characteristics 66.13 47 <.0001

Table 11. Linear model for effects of audience type and identity characteristics on the level of frequency
presenting or disclosing to others. Each model is built upon and compared to the one listed above.

Identity Characteristic Most Comfortable M  SD Least Comfortable M  SD
Age Close Friends 4.43 0.95 Strangers 3.09 1.46
Country of Origin Close Friends 4.48 0.84 Strangers 3.62 1.33
Disability Close Friends 3.87 136 Strangers 293 132
Device Used Close Friends 442 0.88 Strangers 3.54 1.39
Gender Identity Sexual or Romantic Partners 4.48 1.05 Strangers 3.68 1.37
Sub-community Membership ~Sexual or Romantic Partners 3.77 1.45 Work Colleagues 275 129
Race/Ethnicity Sexual or Romantic Partners 4.44 0.98 Strangers 3.43 149
Sex Assigned at Birth Close Friends 4.61 0.74 Strangers 3.85 1.36
Sexuality Close Friends 4.46 0.92 Strangers 3.49 143
Overall for Comfort Close Friends 4.44 0.92 Strangers 35 142

Table 12. Types of audience participants feel the most and
identity characteristics to.

least comfortable presenting

or disclosing their

Identity Characteristic Most Frequently M  SD LeastFrequently M  SD
Age Sexual or Romantic Partners 4.05 1.29 Strangers 2.64 145
Country of Origin Sexual or Romantic Partners 414 1.2 Strangers 415 14
Disability Close Friends 3.45 1.63 Strangers 2.07 0.88
Device Used Close Friends 3.88 1.26 Strangers 3.07 143
Gender Identity Close Friends 408 1.4 Strangers 329 147
Sub-community Membership ~Sexual or Romantic Partners 3.23 163 Work Colleagues 233 134
Race/Ethnicity Sexual or Romantic Partners 411 1.21 Strangers 2.89 146
Sex Assigned at Birth Sexual or Romantic Partners 4.27 1.13 Strangers 35 141
Sexuality Sexual or Romantic Partners 413 1.23 Strangers 289 148
Overall for Frequency Sexual or Romantic Partners 4.04 1.29 Strangers 3.04 1.46

Table 13. Types of audience our participants present or disclose their identities to most and least frequently.
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E STATISTIC RESULTS FOR 4.4.1 OVERALL ASSOCIATION BETWEEN
(MIS)PERCEIVED IDENTITY REVELATION AND FREQUENCY OF HARASSMENT IN
SOCIAL VR

Model Ax? Adf p-value
Frequency of Harassment (1-pid)

+ Identity Revelation Type 14.47 4 .0001
+ Identity Characteristics 69.12 12 <.0001
+ Identity Revelation Type: Identity Characteristics 6.12 20 .63

Table 14. Linear model for effects of identity revelation type and identity characteristic type on frequency of
harassment. Each model is built upon and compared to the one listed above.

Most -> Least Most -> Least Most -> Least

Freq. Harassed Freq. Harassed Freq. Harassed

- Misperceived M  SD - Presented M SD - Overall M SD
Disability 2.08 1.02 Country of Origin 1.84 0.99 Sub-Community Membership 2.0 1.03
Sub-Community Membership 2.07 1.04 Sub-Community Membership 1.81 1.01 Disability 1.97 1.0
Sex Assigned at Birth 2.01 1.06 Race/Ethnicity 179 1.0 Race/Ethnicity 1.88 0.97
Race/Ethnicity 1.98 0.93 Disability 1.63 0.89 Country of Origin 1.85 0.96
Gender Identity 1.92 0.98 Sex Assigned at Birth 1.59 0.98 Sex Assigned at Birth 175 1.03
Sexuality 1.85 0.95 Gender Identity 1.57 091 Gender Identity 1.71 0.95
Country of Origin 1.85 0.93 Age 1.54 0.82 Sexuality 1.67 0.91
Device Used 1.77 0.94 Sexuality 1.53 0.85 Age 1.62 0.87
Age 1.7 091 Device Used 1.38 0.76 Device Used 1.54 0.86

Table 15. Average frequency of harassment by identity characteristic for Misperceived (left column clusters),
Presented (middle column clusters), and Misperceived & Presented combined i.e. Overall (right column
clusters).

F STATISTIC RESULTS FOR 4.4.2 ASSOCIATION BETWEEN (MIS)PERCEIVED
IDENTITY REVELATION AND FREQUENCY OF HARASSMENT IN SOCIAL VR
ACROSS DIFFERENT USER GROUPS: BY GENDER IDENTITY

Model AY>  Adf p-value
Frequency of Harassment (1-pid)

+ Gender Identity 18.25 2 .0001
+ Identity Characteristics 73.66 8 <.0001

+ Gender Identity: Identity Characteristics 142.08 16 <.0001

Table 16. Linear model for effects of participant gender identity and identity characteristic type on frequency
of harassment. Each model is built upon and compared to the one listed above.
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Identity Most Freq. Least Freq.
Characteristic Harassed M  SD Middle M  SD Harassed M SD
Age Women 1.98 1.07 Non-Binary/.. 1.64 0.92 Men 148 0.73
Country of Origin Men 1.87 0.95 Women 1.84 1.01 Non-Binary/.. 1.44 0.53
Disability Women 204 12 Men 20 089 Non-Binary/.. 14 0.55
Device Used Non-Binary/..  2.33 0.82 Women 1.8 1.08 Men 139 0.69
Gender Identity Non-Binary/.. 255 1.2 Women 224 1.09 Men 1.4 0.68
Sub-community Membership Non-Binary/..  2.86 0.69 Women 2.0 091 Men 192 1.09
Race/Ethnicity Non-Binaryy/... 2.1 0.74 Women 2.0 1.09 Men 1.81 09
Sex Assigned at Birth Non-Binary/.. 275 126 Women 226 125 Men 1.46 0.75
Sexuality Non-Binary/.. 2.64 129 Women 192 098 Men 147 0.75
Overall Freq. Harassment  Non-Binary/... 2.18 1.05 Women 2.0 1.08 Men 1.6 0.84
by Gender Identity

Table 17. Average frequency of identity-based harassment (presented & misperceived combined) for
each identity characteristic by participants’ self-reported gender identity. Note: "Nonbinary/..." in this table
represents participants who self-reported as Non-Binary or Third gender or Agender.

G STATISTIC RESULTS FOR 4.4.2 ASSOCIATION BETWEEN (MIS)PERCEIVED
IDENTITY REVELATION AND FREQUENCY OF HARASSMENT IN SOCIAL VR
ACROSS DIFFERENT USER GROUPS: BY SEXUALITY

Identity Most Freq. Least Freq.

Characteristic Harassed M  SD Harassed M  SD
Age Asexual 2.33 115 Pansexual 1.22 043
Country of Origin Bisexual 2.0 079 Lesbian 1.33 049
Disability Straight 2.08 1.02 Lesbian 1.0 0.0
Device Used Gay 2.13 136 Bisexual 122 0.44
Gender Identity Asexual 2.8 1.1 Straight 1.59 0.84
Sub-community Membership ~Asexual 30 00 Gay 1.4 0.89
Race/Ethnicity Gay 271 1.5 Bisexual 1.57 0.65
Sex Assigned at Birth Asexual 233 115 Lesbian 1.56 1.01
Sexuality Asexual 2.5 0.58 Straight 1.56 0.82

Overall Freq. Harassment  Asexual 2.31 0.86 Bisexual 1.67 0.89
by Sexuality

Table 18. Average frequency of harassment (presented & misperceived combined) for each identity
characteristic by participants’ self-reported Sexuality.

Model Ay* Adf p-value
Frequency of Harassment (1-pid)

+ Sexuality 1.52 1 217

+ Identity Characteristics 71.36 8 <.0001

+ Sexuality Stratified: Identity Characteristics 47.14.8 8 <.0001

Table 19. Linear model for effects of participant sexuality stratified and identity characteristic type on the
frequency of identity-based harassment. Each model is built upon and compared to the one listed above.
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H STATISTIC RESULTS FOR 4.4.2 ASSOCIATION BETWEEN (MIS)PERCEIVED
IDENTITY REVELATION AND FREQUENCY OF HARASSMENT IN SOCIAL VR
ACROSS DIFFERENT USER GROUPS: BY RACE

Identity Most Freq. Least Freq.
Characteristic Harassed M  SD Harassed M SD
Age Mixed 236 1.12 Asian 144 0.73
Country of Origin Hispanic & Latino/a  2.32  0.91 White 1.76 0.97
Disability White 2.07 1.07 *Mixed 1.67 0.58
Device Used Black/... 1.69 0.97 Mixed 145 0.69
Gender Identity Mixed 2.2 123 Asian 143  0.53
Sub-community Membership Mixed 2.75 0.96 Black/... 1.63  0.69
Race/Ethnicity Asian 233 1.0 White 1.74 097
Sex Assigned at Birth Hispanic & Latino/a  2.07 1.21 White 1.68 1.0
Sexuality Mixed 25 12 Asian 1.0 0.0
Overall Freq. Harassment  Mixed 2.05 1.0 White 1.67 0.94
by Race/Ethnicity

Table 20. Average frequency of harassment (presented & misperceived combined) for each identity
characteristic by participants’ self-reported Race/Ethnicity. "Black/..." represents participants who self-reported
their race/ethnicity as Black/African American or African. *No participants who self-reported as Asian indicated
having had Disability presented or misperceived. Thus, Asian was excluded.

Model Ay? Adf p-value
Frequency of Harassment (1-pid)

+ Race/Ethnicity 5.28 1 .022

+ Identity Characteristics 7393 8 <.0001
+ Race/Ethnicity:Identity Characteristics 18.8 8 016

Table 21. Linear model for effects of stratified participant race/ethnicity and identity characteristic type on
frequency of harassment. Each model is built upon and compared to the one listed above.
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