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People living with HIV experience a high level of stigma in our society. Public HIV-related stigma often leads
to anxiety and depression and hinders access to social support and proper medical care. Technologies for HIV,
however, have been mainly designed for treatment management and medication adherence rather than for
helping people cope with public HIV-related stigma specifically. Drawing on empirical data obtained from
semi-structured interviews and design activities with eight social workers and 29 people living with HIV, we
unpack the ways in which needs for privacy and trust, intimacy, and social support create tensions around key
coping strategies. Reflecting on these tensions, we present design implications and opportunities to empower
people living with HIV to cope with public HIV-related stigma at the individual level.
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1 INTRODUCTION

People living with the Human Immunodeficiency Virus (HIV) report high levels of stigma in our
society. Public HIV-related stigma, or the stigma that is enacted or generated by the negative
perception of others about HIV, can have detrimental effects on an individual’s psychological and
physical well-being, often leading to crippling depression and anxiety [14, 22]. This is especially true
when individuals face enactments of public stigma such as discrimination or social rejection [22].
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Public HIV-related stigma can also hinder the exchange of social support [88] and access to proper
medical care, as individuals fear disclosing that they live with HIV to others [14, 81, 95, 102].

In this paper, we focus on public HIV-related stigma because this type of stigma has been found
to be the most strongly associated with psychological distress, such as depression and anxiety, in
people living with HIV [19, 22, 110]. Moreover, public HIV-related stigma can negatively affect
medication adherence and access to proper treatment, as individuals living with HIV want to avoid
disclosure of HIV status at all costs for fear of social rejection [19, 95, 102]. This type of stigma
occurs in both industrialized and developing societies, but its effects are stronger in social groups
where lack of education, cultural and gender norms may play a more significant role in devaluing
the identities of people living with HIV [46, 82]. For instance, [79] found evidence of "stigma-related
risk analysis" among HIV-positive couples in India. This analysis arose as a result of gender norms
which kept men and women from disclosing their positive status (but for different reasons). Men
would not disclose their status to their wives because they are expected to be the stable head of the
household, while women would not disclose their status to their spouses for fear of abandonment
and acute social rejection.

Despite the detrimental effects of public HIV-related stigma, technologies customized for people
living with HIV have been created with the main focus on medication adherence and treatment
management purposes (e.g., scheduling appointments with doctors and keeping track of their health
stats). These technologies often result from research in the public health and medical research
fields and rarely focus directly on aiding users to cope with public HIV-related stigma. Medication
adherence apps are one such technology and are often used by people living with HIV to manage
their treatment. Apps are commonly designed as notification systems that produce a sound or text
message to remind users when they need to take their medication. While adherence to treatment
and medication is indeed an important aspect of comprehensive HIV treatment, taking a pill is rarely
the only means of ensuring well-being. Public HIV-related stigma is a complex and widespread
social problem that warrants further research within the CHI and CSCW communities.

HIV researchers have begun to look beyond traditional approaches to designing for HIV, which
frame people living with HIV as patients who must take pills to control their condition and avoid
further transmission to others. More recent HCI work in HIV have largely focused on treatment
management, but have started to also consider issues such as privacy and disclosure [65, 119],
access to social support [39, 79, 106] and HIV-related stigma [46, 65, 121]. In particular, recent works
have identified the use of social media platforms as beneficial to people living with HIV. These
platforms assist those living with HIV in coping with public stigma by encouraging disclosure
and access to social support. Yet, more research is needed in this area to identify negative effects
or barriers that users may experience when using social media platforms. Research has shown
that, in other stigmatized groups such as the LGBTQ+ community, social media platforms and
related online technologies have replicated and even exacerbated tensions that these populations
experience offline, such as discrimination and harassment [96, 118]. Similar research is needed to
address the barriers faced online by people living with HIV.

We conducted semi-structured interviews with eight social workers and nine people living
with HIV and gathered data via online activities with 19 people living with HIV. We found that
our participants use social media-based technology to cope with public HIV-related stigma by
disclosing their status and their experiences to others in order to access social support. However,
this disclosure was given only after taking great precautions: participants reported using fake
identities and resorting to anonymity for disclosure and social support exchange. They also reported
experiencing tensions at the time of disclosure due to the negative effects of public HIV-related
stigma. We discuss how these tensions could be addressed with current technology and propose
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directions for the design of future customized technology for the specific purpose of helping people
cope with public HIV-related stigma.

This paper contributes to HCI research in the following ways. First, our work extends the
literature to include the perspectives of a population that is difficult to gain access to. Second, it
extends the literature on the use of online technology for people living with HIV by identifying and
discussing the tensions that exist when using online technology to cope with public-HIV related
stigma. Third, it proposes design implications for online technology that address the identified
tensions, and that are informed by related work with stigmatized populations. Fourth, it builds
on literature on the design of technology for people living with HIV, which moves beyond the
traditional focus on medication adherence towards technology that empowers individuals to cope
with public HIV-related stigma more directly. Lastly, this work proposes a more emphatic and
respectful approach toward designing technologies for individuals coping with stigma.

In the following sections, we provide an overview of research in the HCI and CSCW fields with
stigmatized populations as well as with people living with HIV. We then describe our methodology
and findings derived from our empirical approach. Finally, we discuss design implications that
could further mitigate the negative impact of public HIV-related stigma at the individual level and
that are informed by engaging in discussion with related work in our field.

2 RELATED LITERATURE

Stigma is a social construct whereby individuals are discredited or perceived as of less value on
the basis of perceptible "marks" that diverge from what is socially conceived as normal or morally
correct [36, 69]. For example, a person with a physical disfigurement or certain occupations like sex
work may generate stigmatizing views or sentiments from the public due to a different appearance
in the first case, or the nature of their work in the second case. Individuals with certain medical
conditions like urinary incontinence, depression, or sexually transmitted diseases (STDs) may also
experience stigma [8]. In the literature, one common way to classify stigma is by determining
its source. On the one hand, if the stigmatizing views come from the stigmatized individuals
themselves, this type of stigma is known as internalized stigma. Internalized stigma refers to the
negative attitudes or feelings of shame that individuals have about themselves [50]. Public stigma,
on the other hand, refers to the discrediting sentiments, attitudes, or enactments of discrimination
or violence directed at stigmatized individuals. Public stigma also occurs when the stigmatized
individuals are aware of the likelihood that such sentiments, attitudes, or enactments may occur in
a particular social context [22].

Research in the social sciences has often examined public stigma through the lens of coping
strategies at the individual level (e.g., [22, 36, 62, 69]). Notably, Meisenbach [69] developed a
theory of stigma-coping strategies based on prior research done with a diverse set of stigmatized
populations, including people living with HIV (e.g., [19, 100]). In general, Meisenbach’s coping
strategies relevant to HIV could be put in two groups, those which are used when individuals react
to public stigma, also known as reactive strategies (e.g., disclosure, non-disclosure or concealment
of the stigmatized trait, bonding with others who share the stigmatized trait, and self-isolation); and
those which are used when individuals challenge public stigma, also known as proactive strategies
(e.g., reframing or reducing the offensiveness, denying or ignoring the stigmatizing trait) [100]. In
particular, a common coping strategy used by people living with HIV is to hide or conceal by not
disclosing that someone is living with HIV (also known as non-disclosure) [100]. Alternatively,
people living with HIV may cope by disclosing their HIV status in order to access social support
and proper medical care [19]. In particular, this activation of social support takes place via a highly
selective disclosure process to trusted networks of people [9, 44, 88, 114]. Self-disclosure has been
found to improve the physical and psychological health of people living with HIV [10, 87, 91, 115].
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For example, by disclosing their status, people living with HIV can bond with other individuals
going through a similar experience [10, 115] and help them transcend or reframe their situation
as an opportunity for personal growth [23]. Yet, public HIV-related stigma prevents people from
disclosing, consequently affecting their access to social support [19, 22, 38, 88]. Thus, research to
further explore how technology could empower people to use coping strategies at the individual
level is needed.

2.1 Technology for Stigma

HClI researchers have conducted studies around designing and assessing technological interventions
with a diverse array of stigmatized groups, including those with stigmatized medical conditions (e.g.,
eating disorders, mental illness, substance abuse) [3, 16, 29, 70, 72, 84, 86] homeless individuals [122,
123], individuals with disabilities [27, 45, 48, 49, 63, 71, 85, 93], victims of sexual violence [67, 108],
and those with non-normative sexual orientation or gender identities [31, 34, 37, 96, 118]. In many
cases, the concept of stigma has been reported as one of many traits of the population rather than
the core problem to be addressed in the design space. However, a few recent works have examined
how the design of technology can have an impact on public stigma and stigma-coping strategies
more directly. For instance, [107, 108] showcase how technological interventions could aid with
reframing and social bonding among sex workers in the UK. In their study, the researchers highlight
how technology may also help reduce public stigma towards sex work by changing perceptions
from tracking and controlling sex workers to protecting and helping them. This work certainly
stands out from other studies conducted on female sex work (often in developing countries), which
have mainly focused on evaluating technology that aims to control STD propagation.

A few other studies have explored the design of technologies that leverage coping strategies
against public stigma based on a theory of stigma proposed by [69] like disclosure and concealment.
For instance, [112] propose the creation of products that re-shape, conceal, or turn attention away
from a stigmatizing trait. Examples of such designs include hearing aids that look and feel like
regular earrings, or prosthetic devices that allow for faster running or movement.

Web-based technologies, such as blogs and social media, have allowed individuals to access
information that is otherwise beyond reach as well as to form online relationships with others
who share a stigmatized condition [26, 122]. The Internet has provided a means for stigmatized
individuals to self-disclose information regarding their stigmatized conditions more easily without
having to reveal their identities. Anonymous self-disclosure allows stigmatized individuals to
experience the benefits of disclosure like decreased levels of stress and access to social support 8, 91].

Recent work by [1, 2] has explored how disclosure on social media among women who have
experienced pregnancy loss can serve as an effective stigma-coping mechanism. Participants
engaged in a reciprocal self-disclosure process in which users who disclose first can trigger future
disclosures from others, further normalizing the stigmatized experience and promoting the exchange
of social support among users. However, despite allowing stigmatized populations to access social
support easily, research has also found that social media can replicate harmful interpersonal
interactions and power dynamics that take place offline. For instance, members of the LGBTQ+
community can still experience the negative effects of stigmatizing language or exacerbation of
conflicting and harassment behavior from other users in online platforms [96, 113, 118]. Additionally,
social media can foster and even encourage harmful behavior and exacerbate the symptoms of a
condition, such as when images or content promote unhealthy eating behaviors in online groups
for people living with eating disorders [15, 29, 86]. Online platforms can also lead to greater social
isolation and loneliness in people living with mental illness due to a dependence on social media
for connection with others [47, 84].
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2.2 Technology for HIV-related Stigma

Most existing research around HIV has addressed issues that are not directly related to stigma.
The majority of technological interventions for HIV, which are often mobile phone-based, have
focused on antiretroviral medication adherence via the implementation of systems based on alarms
and reminders related to HIV treatment management (e.g., [43, 89, 99]). However, more recent
HCI research has discussed the implications for technology design from a holistic perspective
that goes beyond medication adherence and treatment management. For example, [101] reviewed
several mobile applications for HIV prevention, testing, and management and noted the prevalence
of stigmatizing language and visual signs in their graphical user interfaces that could lead to
accidental disclosure of HIV status. Work by [79] with heterosexual couples living with HIV in India
identified how privacy and disclosure control enable couples to maintain existing social relationships
that could otherwise be affected negatively by accidental disclosure. They also highlighted the
importance of further work needed in the field to improve and expedite peer-to-peer support,
which would allow people living with HIV to seek and receive advice from others with similar lived
experiences on how to navigate challenges in social relations and intimacy. In a similar vein, [46]
discussed implications for technology design that may help people diagnosed with HIV restore
their normal life. Their work is informed by a field study of an HIV outreach organization in India
and also by technology design for life disruptions proposed by [66]. This approach highlights that
“technologies that play a role in achieving a new normal must be designed in a way that prevents
them from contributing to the stigma surrounding the events of a life disruption” [66]. Viewed
through this approach, designs should empower social capital by allowing people with HIV to
connect and bond with others in order to facilitate social support exchange to cope with public
HIV-related stigma.

More specifically, researchers have explored how people living with HIV use social media [35,
57] as well as online forums [6, 73, 74, 87, 106] to access social support in order to cope with
stigma at the individual level via engaging in discussion with other users on such platforms.
Moreover, these online technologies support public stigma coping strategies by providing perceived
anonymity, which allows users to access computer-mediated social support that has proven to offer
psychological and physical benefits to users in both cross-sectional [73, 74] and longitudinal [6]
studies, and that those with higher levels of disclosure had better health-related outcomes than
those with lower levels of disclosure [74]. In particular, more customized online forums for people
living with HIV allow users to disclose and access social support in synchronous or asynchronous
ways, allowing them to upload and interact with multimedia content such as audio [42], video, and
images [5, 6, 92, 106].

Despite these advances, the barriers or negative impacts of public HIV-related stigma in the use
of online technology by people living with HIV have been less explored. In particular, disclosure is
affected in online platforms due to public stigma. For instance, in the case of sex social media for
men who have sex with men, [119] explored the use and perception that users have towards an
HIV status disclosure field. They found a privacy unraveling effect by which people living with HIV
are less likely to select the value "HIV positive" in the disclosure field in the profiles due to fears of
immediate rejection, yet non-disclosure of HIV status (leaving the field blank) led other users to
assume a positive status of those profiles in which HIV status was not disclosed.

Recent research has begun to address public HIV-related stigma more directly. Though still
focused on medication adherence, mobile apps have adopted design approaches that leveraged
coping strategies against public HIV-related stigma, such as non-disclosure, and access to social
support. For example, [65] and [52] have incorporated gamified user interface design that uses
avatars and neutral-looking visual elements to avoid unintentional disclosure of HIV status when
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the app is used in front of others (e.g., avoid using the color red, which has been linked to HIV).
This design also provides access to social media-like and chat features for the exchange of social
support. Yet, more research in our field is needed to look into the barriers for safe disclosure and
access to social support that people living with HIV experience. Further, these barriers must be
contextualized within the process of coping with public HIV-related stigma at the individual level
via the use of online technology.

3 METHODOLOGY

We employed multiple methods to data collection, which included semi-structured interviews and
activities deployed via the Asynchronous Remote Communities (ARC) method [58] during 2017
and 2018. The ARC method allows individuals to participate remotely regardless of location or time
zone, helping to overcome barriers in access and recruitment [58].

The first author conducted semi-structured interviews with eight White female social workers
from an HIV support center located in the Midwest region of the USA. The interview covered
aspects of the roles and services provided by the support center, the use of technology, and focused
on the effects of HIV-related stigma on their clients’ lives. Then, with the aid of the support
center for recruitment purposes, the first author contacted potential participants interested in
being interviewed via phone and scheduled an in-person meeting. As detailed in Table 1, nine
semi-structured interviews were conducted with individuals living with HIV (8 men, 1 woman)
with different sexual orientations (3 heterosexual, 4 gay, 2 bisexual), race (2 Black, 7 White), and
ages (20-70). All participants were residing in the Midwest region of the USA. The interviews lasted
approximately one hour on average and took place in the HIV support center. The interviews with
people living with HIV started with questions about their experiences living with HIV in general
and then covered aspects of social support exchange, the impact of HIV-related stigma, and the
use of technology to manage treatment and HIV-related stigma. Participants received a $20 (USD)
gift card as compensation for their time. Interviews were audio-recorded and transcribed verbatim.
After transcription, all audio data were deleted.

We complemented the interview data with data gathered from ARC-based activities deployed in
a previous study [60, 61] (ARC S1), which was conducted with 19 participants recruited from HIV
support groups on Facebook. Participants were diverse in gender (11 men, 7 women, and 1 queer),
sexual orientation (8 straight, 8 gay, and 3 bisexual), and age (20-60) and moderately diverse in
race/ethnicity (12 White, 4 Hispanic/Latinx, 2 Asians, 1 African). As detailed in Table 1, thirteen
participants were from the US, two were from the Philippines, and there was one participant from
each of Mexico, Kenya, South Africa, and the UK. Additionally, eight participants (seven of whom
also participated in the interviews described above) were recruited from the HIV support center
mentioned earlier for a second ARC-based study (ARC S2).

The weekly activities for the ARC-based studies included online surveys and discussion elicited
by artifacts such as photos and vignettes. The activities were varied and covered topics related
to challenges living with HIV and managing HIV-related stigma with and without the use of
technology!. Informed consent was discussed and signed in person for study S2 as well as via
private chat and email for study S1. Participants received $50 (USD) as compensation for their time.
All of the data collected from the activities was exported, adapted, and organized in digital format
for subsequent analysis in Dedoose.

IMore information on the ARC-based activities and procedures can be found in [60]
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Study P Race/Ethnicity  Gender Age Sexual Ort. Country
ARC S1 P1 Hispanic/Latina woman 31-40 straight USA
P2 White man 51-60 gay USA
P3 White man 51-60 gay USA
P4 White man 51-60 gay USA
P5 White man 21-30 gay USA
P6 Hispanic/Latina woman 51-60 straight USA
P7 White man 21-30 gay USA
P8 Black man 31-40 straight Kenya
P9 White man 41-50 Dbisexual USA
P10 Hispanic/Latina woman 51-60 straight USA
P11 Asian man 21-30 gay Philippines
P12 Asian queer  31-40 bisexual Philippines
P13 White woman 41-50 bisexual South Africa
P14 White woman 51-60 straight USA
P15 White woman 51-60 straight USA
P16 White man 31-40 straight USA
P17 Hispanic/Latino man 21-30 gay Mexico
P18 White man 31-40 gay UK
P19 White woman 51-60 straight USA
ARC S2 & PL1 White man 61-70 gay USA
Interview PL2 White man 51-60 gay USA
PL3  White man 51-60 bisexual USA
PL4  Black man 31-40 straight USA
PL5  White woman 51-60 straight USA
PL6 White man 51-60 bisexual USA
PL7** White man 41-50 gay USA
PL8  White man 41-50 straight USA
PL9*  Black man 21-30 gay USA
PL10* White man 31-40 gay USA

Table 1. Demographics of participants living with HIV (N = 29). P = participant code.
*Interview-only participant. **ARC-only participant

3.1 Data Analysis

Based on thematic analysis guidelines suggested by [11], the first author and two co-authors
completed an iterative open-coding analysis that included an initial round of data familiarization
via inductive thematic analysis. Researchers met several times to identify, revise, and group the
codes into emerging categories with the goal to identify instances of situations and experiences that
related to HIV-related stigma in the data. In addition, a round of thematic analysis was conducted
on the data with codes developed and adapted from Meisenbach’s theoretical framework of copying
strategies for public stigma [69] in order to refine codes further and identify initial emerging themes
relating to coping strategies for public HIV-related stigma at the individual level. Based on the
codes applied and memos produced on Dedoose, the first author produced affinity diagrams in
order to triangulate codes across the different data sources as well as to further verify and refine
salient themes using a constant comparative approach [18]. Finally, the first and second authors
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discussed and revised all the codes and final themes by engaging in an iterative process of critical
reflection, dialogue, and refinement.

3.2 Self-Disclosure and Ethical Considerations

As a member of the LGBTQ+ community, the first author has experienced the negative impact
of stigma firsthand. Thus, the first author is committed to serving and working with those who
experience high levels of stigma in their lives. Since 2017, the first author has volunteered at
the HIV support center from which the social workers and a few of the participants living with
HIV were recruited. Prior to data collection, the first author had been actively engaging with this
community in order to better understand what living with HIV entails and how to better approach
this community with respect and empathy. Social workers have not disclosed to the research team,
whether they were living with HIV or not. We felt that asking about that would have created an
unnecessary invasion of privacy as we wanted them to share their views based on their clients’
lives and experiences rather than on their own. Finally, to protect participant privacy, we used
pseudonyms in our Findings section. We did not use acronyms such as "PLH" when referring
to people living with HIV as recommended in [111]. All protocols and procedures received IRB
approval at the authors’ affiliated university.

4 FINDINGS

Public HIV-related stigma was identified as the most salient type of stigma experienced by partici-
pants. In many cases, this type of stigma has affected participants’ well-being in a more negative
way than living with the virus itself:

"I often say that it is no longer the virus that is killing us, we have treatment for that.
There is another disease out there that is killing us. It’s called stigma!" - Olivia (White,
female, ARC S1-P13)2.

Self-disclosure or non-self-disclosure of HIV status (heretofore referred to as disclosure or non-
disclosure) was identified as the most common coping strategy used against public HIV-related
stigma. On the one hand, participants indicated that disclosure of status allows them to access social
support (mainly emotional and informational). Social support was viewed as a coping strategy
in and of itself as it allows participants to bond with others sharing the stigmatized condition
and to reframe the experience of living with HIV in a more positive light. On the other hand,
non-disclosure of HIV status allows them to hide or conceal that they are living with HIV and
thus avoid possible enactments of public HIV-related stigma like social rejection or violence. This
disclosure/non-disclosure dichotomy poses tensions in relation to participants’ needs of privacy,
trust, intimacy, and social support in both offline and online settings (see Table 2). In the following
subsections, we discuss these tensions around disclosure in more detail.

4.1 Disclosure Tensions around Privacy and Trust

Participants pointed out that those living with HIV do not always know whom they should disclose
their status to. There were instances where participants thought they were required to disclose
their status to others at work. After doing so, they received the backlash of stigma in the form of
rumors, people talking behind their backs, and in a few cases, even being fired from their jobs.
Social workers expressed that people living with HIV have a general lack of knowledge about
appropriate times when HIV status disclosure is warranted. For example, Mia explained that many
of their clients think that they should disclose their HIV status to potential employers:

ZNext to each quote, we have included the participant’s pseudonym along with their race, self-reported gender, and whether
the quote came from an ARC-based activity or interview.
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Need Tensions

Privacy & Trust Disclosure vs. Enactments of Public HIV-related stigma
Disclosure vs. Confidentiality Breach
Non-Disclosure vs. Missed Stigma Reduction Advocacy
Intimacy Disclosure vs. Social Rejection
Non-Disclosure vs. Missed Intimacy
Non-Disclosure vs. Facing Criminal Charges
Social Support  Disclosure vs. Confidentiality Breach
Non-Disclosure vs. Missed Peer-to-peer Support

Table 2. Tensions between needs and coping strategies for public HIV-related stigma.

"There is a lack of education. People who are living with HIV would call and say: I just
got offered this job and I just don’t know how I'm going to tell them that I am positive.
But I don’t really want to, how do I do that?’, I'm like, you don’t have to tell them you are
positive. You sure don’t! Then, they would say something like: "Well, I'm working in the
kitchen.., [and then I would ask if] their employers are practicing universal precautions
and following OSHA rules? If they are, then you’re good!" - Mia (White, woman, interview,
social worker).

In this sense, participants find it difficult to strike a balance between disclosing in order to
access social support and protecting their privacy as well as against possible enactments of public
HIV-related stigma like social rejection and violence. Participants highlighted that the ’coming
out’ process should be a personal decision made when someone is ready. Moreover, participants
explained that when giving advice to others, especially those who had been newly diagnosed, they
suggest disclosure should be done with caution because once it is done, there is no going back.
Participants suggested that such disclosure should take place firstly with previous sexual partners,
secondly with other healthcare providers; and lastly, when they have come to terms with the fact
that they are living with HIV, with family and close friends they trust.

Participants also mentioned that people living with HIV often use social media to disclose to
others in weak-tied networks in order to avoid public stigma. In particular, HIV support groups
on social media have served as the most commonly used type of technology for those who want
to disclose their status and experiences living with HIV while minimizing the impact of public
HIV-related stigma that they experience elsewhere in their lives. For example, Elijah highlighted
the importance of Facebook in order to connect with others and access social support:

"Facebook is a very useful tool for me to reach out to people who are not stigmatizing. I
met many friendly people on Facebook that have been supporting me to get through." -
Elijah (Asian, man, ARC S1-P11).

Furthermore, social media platforms can also be used to advocate against and challenge public
HIV-related stigma and further normalize terms like "HIV’ and ’AIDS.” This advocacy can reduce
the stigma associated with the condition in the long term because it detaches HIV from notions or
prejudices related to wrong or immoral behavior. In these cases, participants expressed a willingness
to show others that HIV can impact anybody:

"The only way to eradicate or to try to eradicate stigma is to speak out against it. There is
an idea in people’s head how someone with HIV looks [and] behaves, etc. By speaking out
and sharing online, we can attempt to ‘normalize’ it, showing it can happen to any of us.
You don’t have to be [a] promiscuous gay [individual] or a drug addict to contract the
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virus. There will always be a degree of stigma, but those who are able to speak out against
it should do so! To speak up for those who cannot." - Anonymous survey respondent
(ARC).

Yet, participants who prefer not to disclose their HIV status in person and who avoid places
where they believe public HIV-related stigma might be enacted often leverage the anonymity of
social media to access support. Participants mentioned that they disclose anonymously by using
separate online identities (e.g., using a fake profile) and by being careful to avoid the sharing of
information that could give away their real identity:

"I have pseudonym on Facebook, I never post my real picture on Facebook, I never reveal
my exact location on Facebook - I basically have an entirely different identity to lay low. I
once had Facebook account with my face on it and my then coworkers found out and it
was scary." - Elijah (Asian, man, ARC S1-P11).

Participants often participate and engage in discussions on social media sharing experiences
about living with HIV and dealing with stigma. Other times, however, they just watch and observe
what others are saying and sharing on these platforms; this is often referred to as lurking [73]. We
found an overall lack of trust of other users on the platform, especially those who are lurkers’.
Participants are wary of them, as their identities, as well as their true intentions, are obscured.
For instance, Scarlett mentioned that sometimes it could be a scary experience disclosing on HIV
support groups on such platforms:

"The problem with online [social media] is that it’s all so scary.. it’s also anonymous. It’s
also.. Are they really who they say they are? Are they really? Some people aren’t even
positive!" - Scarlett (White, woman, interview-PL5).

In some cases, especially when using their real profile information (e.g., real name), participants
mentioned that they contact social media account owners directly via private email or messages
asking them explicitly not to share their questions with others on their social media accounts. For
instance, Logan uses his Tumblr account to share information about living with HIV. He talked
about being asked for anonymity by users seeking support and advice from him:

"I run a Tumblr blog and I've received messages from people (who have contacted me
under their username) who have asked questions regarding my experiences living with
HIV, but they don’t want our interactions to be shared on the blog because they don’t want
others to identify who they are." - Logan (White, man, ARC S1-P5).

When using real identities, participants worry about the privacy and confidentiality of their
disclosures. They explained that social media might not prevent others from sharing information
from private or secret groups elsewhere. Members could still take screenshots of their interactions
and share them on other platforms:

"One thing people are still most concerned in social media with is the invasion of privacy.
Who can see the posts? Could someone copy and re-post somewhere else what others wrote
with their names visible? In closed or even secret groups you can STILL screenshot and
re-post comments elsewhere. In developing new technology, that needs to be addressed
too!" - Susana (Latina, woman, ARC S1-P6).

In summary, participants explained that people living with HIV often lack the knowledge of how
to disclose about their experiences living with HIV in a way that will not make them targets of
public HIV-related stigma. To protect their confidentiality and access social support, participants
join HIV support groups on social media using fake profiles. In contrast, when using their real

3Users who just read the comments and participation of others, but that do not participate or contribute themselves in an
online group.
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identities, they use social media to advocate against public HIV-related stigma and normalize the
condition.

4.2 Disclosure Tensions Around Intimacy

Intimacy is an important and often unmet need among people living with HIV. Strong-tied connec-
tions with family members are an important source of support, yet participants expressed tensions
when disclosing their status to close family members in offline or online settings. Participants
mainly feared social rejection:

"Coming out to family is the scariest thing most humans can ever face! You're risking the
total rejection [from] people you most love and maybe even rely on for physical support.” -
Lucas (White, man, ARC S1-P4).

In addition, forming romantic connections with others proves to be difficult, and a source of
psychological distress. For instance, Scarlett expressed that a lack of romantic and sexual intimacy
with others affects her considerably:

"IfI can’t have sex, why am I staying alive? You follow me? What am I doing maintaining
life if I can’t go out and live? And it is depressing.. and there’s a few times I did skip
my [antiretroviral] medications cuz I figured, fuck it, I might as well die! I'm not doing
anything with my life. Nobody loves me. I'm not loving anybody so what is there? What is
life if you don’t have that. I don’t understand." - Scarlett (White, woman, interview-PL5).

As the disclosure of HIV is often mandated by law in cases where sexual contact may occur,
the timing of disclosure matters. However, participants often do not know the optimal time for
disclosing their status and subsequently handling a potential rejection. For instance, Jackson
explained that disclosure could happen at any point of the interaction with others for sexual
purposes:

"You know, some guys will wait until right before sex is about to happen and it’s like oh
by the way,.. other guys won'’t tell at all. and then some guys would be very very upfront
like "Hey, my name is bla bla and I'm HIV positive’. And so, finding the balance between
when to disclose and then being able to handle the rejection that comes -and it does come-.
That’s a challenge!" - Jackson (Black, man, interview-PL9).

On the one hand, some participants felt like they had to wait until progressing further into a
relationship in order to educate the partner and decrease the likelihood of rejection. On the other
hand, participants expressed that disclosing too late puts them at risk of facing criminal charges
due to non-disclosure:

"Well, I met a man and he was HIV negative and so ten days into meeting him I told
him that I was HIV positive. I disclosed because I felt the relationship was going in that
direction and as we all know, [name of state] is very strict on their laws. If you don’t
disclose you go to jail!" - Scarlett (White, woman, interview-PL5).

Popular online dating platforms such as Grindr allow users to display their HIV status by filling
out a disclosure field for this purpose. Yet, participants mentioned that they fear discrimination and
social rejection when using such disclosure fields — or not using them — on their profiles. When
not disclosing explicitly using this HIV status field, other users may assume that the owner of the
profile is trying to hide a positive status. This situation is perceived by people living with HIV
as a lack of control in the disclosure process. It is also seen as a missed opportunity to educate
other users and possibly change their views on HIV prior to engaging in romantic and/or sexual
intimacy:

Proc. ACM Hum.-Comput. Interact., Vol. 4, No. CSCW3, Article 262. Publication date: December 2020.



262:12 Juan F. Maestre et al.

"It happens pretty regularly when I'm on any type of online platform trying to hook up.
You know I reveal my status and it becomes this gamble of if the person is going to be
willing to engage or if they are against it... So, most of the apps have now migrated to a
system where you can disclose your status and put it inside of your profile. I think that this
has hurt more than it has helped. And more hurt because it.. for those who are opposed
to engaging with someone that is HIV positive, the lack of putting your status is a signal
that you are positive, or by putting your status it definitely -or clearly signals- that you
are HIV positive. And so, that person can choose not to engage with you prior to having
any form of conversation that could have mediated some of his objections. It’s basically
like you had this giant bulls eye in your head. If you don’t want to talk to that person you
can steer clear from them. But, by limiting the conversation, you have also limited the
access to changing an opinion.” - Jackson (Black, man, interview-PL9).

On the one hand, participants explained that even when they do not explicitly disclose their
status via a disclosure field, they can still disclose via a private message and be blocked immediately.
On the other hand, some people choose to display the text positive’ in the disclosure field to filter
out others who may reject them. Yet, those who disclose explicitly via a disclosure field still report
experiencing the effect of public stigma due to other users not reading the contents of the HIV
status disclosure field prior to contacting them:

"I have my [HIV] status listed in my online profiles, so I rarely get negative comments.
It’s a way to screen these people out. still, plenty of people hit on you without reading." -
Ethan (White, man, ARC S1-P2).

In summary, intimacy is an important need for participants’ well-being. Yet, participants reported
that achieving intimacy with others can be challenging as potential discrimination and abrupt
social rejection can likely occur. Consequently, participants highlighted the importance of timing
when disclosing for intimacy. In contrast to what happens in offline settings, there is a lack of
control of how the disclosure process unfolds in online settings. This is particularly the case of
online platforms that display HIV status disclosure fields.

4.3 Disclosure Tensions Around Social Support

As mentioned earlier, disclosure of HIV status can facilitate access to social support, which is an
important coping mechanism against public HIV-related stigma. However, participants mentioned
an overall lack of peer-to-peer support. Specifically, they mentioned a lack of mentors, who are
meant to guide less-experienced individuals in navigating issues related to treatment and coping
with public HIV-related stigma. Indeed, peer-to-peer support can be a source of encouragement and
reassurance as it provides hope to those living with HIV. More importantly, this type of support
allows people to re-frame the experience of living with HIV into a positive opportunity for personal
growth by means of social comparison with others who have been successful at leading fruitful
lives. For instance, Benjamin clarifies to others that HIV and AIDS are not the same thing, and that
living with HIV is no longer a death sentence:

"I get to tell others living with HIV my stories and experiences. And sometimes, I will get
personal and I'll tell [them] that I do have HIV but not AIDS, and try to help and support
them in that way; because I'm still alive! And you know, it’s been ten years!" - Benjamin
(White, man, interview-PL8).

In many instances, participants expressed a desire to connect or bond with others who have
walked their path. An equal sentiment is shared by those who have lived with HIV for more than
a decade (also known as "survivors") who want to provide support to those newly diagnosed, or
those who may not be able to speak for themselves:
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"We, long term survivors, need to lift up those who are not strong by organizing campaigns,
support groups, and lending ourselves to counselling others. It’s all good and well saying
’get tested and know your status’, but then you test positive and then what? SUPPORT IS
VITAL, ESPECIALLY FOR THOSE NEWLY DIAGNOSED. Yet, there is not nearly enough of
this..." - Anonymous survey respondent (ARC).

However, participants pointed out that it is not always easy to find peers who can act as mentors:

"My family has been very understanding and supportive from the day I was diagnosed,
but there was no one who could show me the way. As a result I nearly died." - Anonymous
survey respondent (ARC).

In particular, in the case of those newly diagnosed, mutual disclosure of status between the
newly diagnosed and those with more experience living with HIV could serve as a pathway for
effective social support exchange, especially if the person living with HIV for a longer period of
time appears as a role model to the support-seeker. For example, Ethan shared a story about when
he offered hope and advice to someone who had just received a diagnosis:

"I got called in yesterday and had to go in and tell a young woman that she tested positive
for HIV. I don’t usually disclose my own status when I talk to patients, but when she
said she was going to die it felt appropriate to let her know that I've had this for almost
twenty-five years. At that moment, I could see [her] face visibly change. The question
posed here was not about others, but about how HIV has impacted my own life. I guess in
this instance, it’s made my work-life easier. It’s one thing to tell folks, *You’ll be OK. It’s
quite another to be the evidence that gives someone hope." - Ethan (White, man, ARC
S1-P2).

In other cases, as in the situation described by Emma below, people living with HIV use social
media to re-connect with others for support via mutual disclosure after one person finds out about
the other’s status. For instance, Emma described re-connecting with a former co-worker after
reading his experiences with HIV on social media:

"I reconnected with a former coworker in [location]. He had posted about his experience of
being HIV positive. It turns out that we had been working together at same time and we
were both positive, but we didn’t know this about each other." - Emma (White, woman,
ARC S1-P19).

One of the challenges of finding social support is that support groups can take place as face-
to-face support meetings. Participants mentioned that their ability to travel to meetings might be
limited due to geographic location and lack of transportation, as is often the case of those who live
in rural communities. Moreover, when attending these support groups, people living with HIV
would like to bond with others who share characteristics in common other than living with HIV:

"People living with HIV would like to have that client-to-client support level as well, but
they genuinely don’t really want to come to the meetings because they don’t have a lot in
common with other clients. You may have a 50-year-old White gay male and a 20-year-old
African American female and a 35-year-old Latino. All in very different phases in their
lives. Different socioeconomic [statuses], different religions, different everything. They
don’t actually find a lot of support from each other. Because they don’t have anything in
common other than living with HIV. One of the things that we really stress is that "you are
not your diagnosis’. So, if we say ’you are not your diagnosis’, but we’re throwing them
together with these room full of people. [To just say] support each other, doesn’t work."-
Ava (White, woman, interview, social worker).
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Additionally, people living with HIV worry about the risk of breach of confidentiality in face-
to-face groups. Consequently, they have turned to using online social media sites like Tumblr as
well as private Facebook groups to gain access to social support from any location. In this manner,
online groups help people living with HIV realize that they are not alone, while simultaneously
offering the confidentiality that in-person groups lack. For example, Susana uses Facebook groups
for people living with HIV to not feel alone in her journey as well as to access social support:

"When I was still in the "HIV closet’ in 2016 due to family bias and HIV stigma, my only
outreach for support was private Facebook groups for people with HIV. I was afraid to go
to support groups in person and being outed as having HIV. The ability to use a cellphone
to reach out across the world and know I was NOT ALONE in this journey was priceless." -
Susana (Latina, woman, ARC S1-P6).

Nevertheless, online platforms do not explicitly support social exchange or integrate a mentoring
system. Participants mentioned that it is difficult to find suitable mentors on these platforms due to
barriers to finding people who have lived similar experiences with HIV. For instance, with current
technology, they cannot easily filter people by certain traits such as age, years of living with HIV,
gender, etc. Moreover, as mentioned earlier, support seekers cannot verify who these other people
really are. In many cases, people who join online communities could be lurkers who do not wish to
disclose whether they are living with HIV or not. As a result, participants expressed the need for
alternative mechanisms to find mentors. For example, one participant talked about the creation of
a buddy system that could pair up mentors with support seekers:

"I like the idea of an app creating a ’buddy system’, wherein you could get randomly
matched with people based off certain parameters (age, sex, sexuality, etc.) to create a
‘friend’ or “mentor’ system. An anonymous feature would be REALLY helpful to some
people who aren’t willing to disclose their information but have questions regarding their
sex life, personal life, etc." - Logan (White, man, ARC S1-P5).

In summary, participants mention that they lack access and worry about breach of confidentiality
in the case of in-person support groups. Consequently, they turn to social media groups in order to
access and exchange support, but these platforms also pose risks of breach of confidentiality and
lack an effective peer-to-peer support exchange. In particular, participants wish to connect and
bond with others, who share experiences beyond the fact of living with HIV, for mentorship and
guidance. However, it is challenging for participants to find people in online platforms that can
become suitable support providers and mentors.

4.4 Potential Disparities of Public HIV-related Stigma Experiences

Overall, the use of coping strategies and tensions reported above were consistent across all the
participants. While we did not have sufficient data points for comparisons, we observed instances
where public stigma experiences differ based on individual backgrounds. Participants from develop-
ing countries and those recruited locally in a more rural area reported experiencing more episodes
of public HIV-related stigma in the forms of discrimination, social rejection, and enacted violence:

"I have been stigmatized by dentists, internist and general practitioner, that should tell you
everything about HIV stigma. [Location] is a hostile place for gay men. Can you imagine
what things I should go through being gay and [positive] on a daily basis? I can’t deal
with stigma, it’s too huge to deal with. I've been basically brushing it off and pretend that
things are okay - which I know for a fact that they are not." - Elijah (Asian, man, ARC
S1-P11).
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Participants who self-identified as gay men or women mentioned more often that the source
of infection weighs on perceptions of public stigma, as the public may deem homosexuality and
promiscuity immoral and thus exacerbate the effects of stigma. In particular, women felt that
they are stigmatized more harshly due to the assumption that HIV must have been contracted via
promiscuity and/or illicit drug use:

"HIV is still regarded as a gay men’s disease in the US. Too many of today’s ads still have
gay men as their target audiences which prolongs that association for the rest of us too.
Older, heterosexual people get HIV too. They no longer worry about pregnancies and don’t
use condoms. I despise being categorized. Since I am not a man, the next logical assumption
is drugs or sex. Neither of that is correct. I got HIV doing my job drawing blood. Most often
that statement is met with disbelief, even by healthcare professionals. I do know it is NOT
homosexual-prevalent in other parts of the world BUT definitely MSM [men who have sex
with men] in the USA. Men do not judge each other men the way women are judged when
it comes to sex." - Susana (Latina, woman, ARC S1-P6).

Overall, women and gay men tended to be more worried about intimacy-related tensions, whereas
participants in our studies who self-identified as men and straight tended to be more concerned
about social rejection from family and work colleagues. Straight participants were more vocal
and reported to be involved in activism and use of disclosure of status as a way to normalize HIV
and thus lower public HIV-related stigma in their communities. Finally, straight men mentioned
seeking informational support (i.e., advice) from others, whereas women and gay participants
mentioned seeking emotional support (i.e., encouragement) more often. Although gay men and
women use online technology to cope via disclosure and access to intimacy and social support,
they stressed the need for technology to adapt to their particular intersectional needs. For instance,
Luna expressed how technology should be fine-tuned for women living with HIV:

"Me being a woman with HIV, I have different issues than a man. I would like to see more
on how HIV affect us women differently. As you know, I use my tablet for most of my
discussions, keeping up with my medicine, appointments, and much more. I would like
to see an application [specifically designed] for women living with HIV." - Luna (Latina,
woman, ARC S1-P10).

In summary, these findings show that there are distinct groups of individuals experiencing the
negative effects of public stigma with different intensity. Thus, the tensions of coping with public
HIV-related stigma via disclosure and access to adequate social support are likely to be experienced
with different degrees of intensity as well. In this sense, participants wish for technology that would
take into account their particular situations and needs regarding geographic location, gender, and
sexual orientation.

5 DISCUSSION

Our findings align with and further validate the use of coping strategies described by Meisenbach’s
stigma management theory [69] and in related research on public HIV-related stigma (e.g., [19, 100]).
Participants engaged in reactive and proactive coping strategies depending on their circumstances.
Yet, participants reported experiencing tensions when coping with public HIV-related stigma via
self-disclosure while trying to meet their needs of privacy, trust, intimacy, and social support. The
same tensions persist when participants turn to online technology. Often, in HCI research, the
concept of stigma has been reported as yet another trait of the population or as one of many factors
affecting an individual, rather than the main problem to be addressed. A common sentiment among
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participants is that researchers as well as practitioners should focus less on the design of alarm-
based medication adherence technologies, and should focus more on the design of technologies
that could extend beyond HIV treatment to help users cope with stigma more directly.

In particular, our findings show that several technologies have been re-appropriated (i.e., used in
ways for which their generic core designs were not specifically created) for helping individuals cope
with public HIV-related stigma at the individual level. In this sense, we argue that technologies
could be designed from the ground up to empower individuals living with HIV to cope with public
HIV-related stigma by facilitating safer disclosure and peer-matching mechanisms. In the following
subsections, we present a series of design implications informed by our findings and by related
research that could help people living with HIV address the tensions surrounding public HIV-related
stigma at the individual level.

5.1 Designing for Safe Disclosure

The coming out process of stigmatized identities (like those of a non-normative sexual orientation)
often takes place online due to an increased perception of anonymity [8, 26, 31, 91]. The majority
of participants reported using fake profiles or alternate personas when using online technology.
Indeed, research has found that people use fake identities as a form of escapism that allows them
to access support and navigate their identity formation process without social repercussions like
the enactment of violence [24, 68, 94]. This aligns with the reactive coping strategy of concealment
by which the stigmatized individual hides the stigmatized trait. We found that such concealment
in online platforms goes beyond the stigmatized trait even to include the individual’s identity.
However, using fake profiles or identities can be beneficial up to a certain point. The coming out
process and its benefits like interpersonal connection may have to be transferred offline in order
to avoid identity conflict and social isolation, which could worsen the negative effects of stigma
in people’s lives [24, 47]. This is especially relevant for people living with HIV, for disclosure is
regarded as an important gateway to social support [19, 88]. In this sense, the design of online
platforms could afford a more controlled -and informed- disclosure process so that individuals may
opt to reveal their real identities or transition from using fake identities to real ones whenever they
are ready, extending the disclosure process to offline settings.

Prior research states that people living with HIV engage in a highly controlled and selective
process when disclosing their status and experiences. This selection process is based on perceptions
of public HIV-related stigma from others and weighing on the possibility of social rejection or
judgment [9, 44, 88, 114]. Common recipients of such disclosures are often trusted family and close
friends as well as healthcare providers [114]. Yet, despite engaging in this highly selective process
of disclosure, we found that people living with HIV experience reduced control in the process of
disclosure due to a lack of technological affordances. Our findings indicate that current technologies
do not aid people in managing tensions around privacy and trust as a result of disclosure. We argue
that technologies could be designed to further optimize disclosure in online settings. For instance,
these technologies could allow users to reveal their real identities in a safer and more controlled
fashion even to people in strong-tied networks such as family members and close friends, whose
support is critical for coping with HIV-related stigma [114]. On the following subsections, we
discuss technology that could be designed to enhance trust and give users more control over their
disclosures.

5.1.1 Disclosure and Trust. Establishing trust in social media and engaging in "uncertainty reduc-
tion strategies" (such as online information-seeking) have been shown to facilitate health-related
disclosures [56]. We found that participants are indeed willing to disclose more openly and widely
on social media. However, they feel uncertain of the level of privacy that such online platforms can
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provide as they are not sure of the identity of the others who may be monitoring their interactions
online. The presence of other 'fake’ users and lurkers create tensions at the time of disclosing as
users feel suspicion of their true identities and intentions. Consequently, users tend to use fake
profiles via which they can show alternative identities so that their real identities can be protected.

Ideally, social media groups designed for people living with HIV could include tools that could
enhance disclosure control by allowing users to disclose to group members selectively. This dis-
closure affordance could be based on members’ prior participation behavior or on the quality of
their history of providing social support within the group. Such an affordance could make use
of tools such as the browser extension developed by [41], which adds visual signifiers around
a user’s profile photo for social media sites like Twitter. These signifiers denote whether a user
has generated toxic or misinforming tweets and effectively create computationally-derived social
signals. Similarly, social media platforms could incorporate visual signifiers of group members’
public profile activity regarding attitudes around HIV (e.g., an “ally” badge for members active in
public HIV-friendly groups or pages), or attitudes regarding homosexuality and women. Ultimately,
these types of signifiers could help users feel more comfortable in determining the extent of their
disclosures to other group members.

Tools such as visual signifiers could help those living with HIV establish a trust index, which can
be used to support partial or privileged disclosure (e.g., disclosure to only trusted individuals) in
online settings. A trust index could help identify potentially trustworthy friends or groups using
information such as the number of "likes" a person gives to content supportive of those living with
stigmatized conditions, or the number of posts in a group which express support for those living
with HIV. Such a trust index would need to be dynamically maintained and frequently updated,
much like trust for a person grows or wanes over time in offline settings. For example, as the
number of supportive messages exchanged or posted in a group increases, the trust index for that
group increases in tandem.

Alternatively, when disclosure takes place in more public online groups where users could be
interacting with people they interact with in the offline world (i.e., family members and close
friends), users could receive a Just-In-Time Adaptive Intervention (JITAI) [77] that could coach
users on how and under which circumstances they could safely disclose to strong or weak ties. For
example, an avatar could encourage the user to invite disclosure recipients to private channels
like encrypted chats. Additionally, the user could receive step-by-step guidance on safe disclosure
via a conversational agent, a powerful tool that has been shown to encourage self-disclosure in
certain contexts [51]. On the side of the disclosure recipient, platforms could be designed to guide
recipients by providing information about how to support the discloser. This information could be
tailored to the discloser’s demographic background, including gender and sexual orientation, and
could explain the negative effects of unsupportive responses and social rejection.

5.1.2  Data Persistence. Another aspect regarding lack of control over disclosure is the persistence
of data in online platforms. Participants worry that their disclosures could be read, copied, and
shared elsewhere at a later point without their permission. Indeed, [83] already talked about this
limitation of privacy control in sociotechnical environments due to the permanency of data and
the users’ lack of control in how disclosed information could be interpreted and disseminated. Our
findings also align with [117]’s findings regarding users experiencing tensions between privacy
and disclosure with their contacts on Facebook due to the persistence of their data on the platform.
In this sense, customized social media platforms could allow the expiration of sensitive disclosures
via automated or manual processes aligned to the notions of forgetting and obscuring discussed
by [55]. On the one hand, forgetting could encourage the design of sociotechnical systems that could
avoid storing permanent data and giving users the possibility to delete their data permanently if so
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they desire. On the other hand, obscuring could encourage the design of systems that make data
untraceable and irretrievable at any point in time. Thus, search engines or other crawling systems
would be prevented from indexing and listing pages or interactions in which sensitive disclosures
may have occurred. In this way, users would be granted more control over who and when their
sensitive data can be accessed and seen by others. Another design implication could be allowing
users on video-based social media to distort their voice or image, an affordance that has been
suggested in work with vloggers talking about their experiences with chronic illness [57]. Such a
design encourages a data-grounded construction of one’s online identity and provides safeguards
for exploring this identity in the context of coping with stigma.

5.2 Designing for Intimacy

In the case of social media platforms that include specific HIV status disclosure fields (e.g., platforms
or apps that are used for romantic or sexual encounters), participants report a lack of control over
the process and the timing of their HIV status disclosures due to the simplistic design of such
disclosure fields. Participants reported experiencing discrimination and abrupt social rejection on
these platforms based on the values entered in these fields without giving them a chance to control
the timing or the way they wish to disclose their status to potential partners. Interestingly, even a
blank HIV status field may signal to others that the user is HIV positive and thus risks immediate
discrimination against the user. This is particularly the case for sex social media platforms for
men who have sex with men [119]. Similarly, participants in our study also highlighted a missed
opportunity to educate others because of the simplistic design of such disclosure fields.

5.2.1 Enhanced Disclosure Control. Designs for those living with HIV must allow for a better control
of disclosure timing. Technologies that seek to optimize disclosure timing could pair moments
of disclosure with educational material about HIV as suggested in [121] in order to potentially
reduce enactments of public HIV-related stigma. [103] have already evidenced a reduction of public
HIV-related stigma among young populations via the use of animated educational material. This
approach would be particularly important for those users who engage in proactive coping strategies
and who wish to disclose upfront and use such disclosure to challenge public stigma by reframing
and normalizing HIV as well as filtering mechanisms for potential partners. Alternatively, these
types of disclosure fields could be removed from user profiles and rather encourage the avoidance
of stigmatizing language towards HIV and support those who are willing to engage and meet
others in spite of HIV status. For instance, social media platforms could better regulate the use of
stigmatizing language such as DDF-UB2 (“disease & drug free, you be too") in users’ profiles in order
to promote a culture of anti-stigmatization. This could be accomplished with automatic vetting
systems similar to those already being used to monitor pornographic content in public photos in
users’ profiles and those for moderating content that promotes unhealthy eating behaviors [17].

Additionally, designs for those living with HIV could seek to reduce public HIV-related stigma
by challenging stereotypes and increasing understanding and acceptance of HIV as a treatable
and manageable health condition. For example, [54] and [40] have already reported how a mobile
application uses "live stigma-free" badges on users’ profiles in order to help normalize people living
with HIV on the platform. These badges let others know that the badge-bearer has been educated
about HIV and is against its associated public stigma. This type of design of online technology could
further aid people living with HIV in using proactive coping strategies that reduce the offensiveness
of the stigmatized condition by reframing HIV as an acceptable individual trait, and rather make
negative behaviors toward people living with HIV unacceptable.

Finally, [120] found that users opting not to use and disclose HIV status by filling out a value
in an HIV disclosure field may be perceived as undesirable behavior and promote assumptions
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regarding users’ HIV status. In this sense, technologies could allow users to partially disclose HIV
status (or any other information about their treatment, for that matter) by enabling ambiguous
forms of disclosure decipherable only by those whom the user trusts. For example, [20] have
explored the concepts of privacy and abstraction with the design of objects that convey health-
related information via symbols and signifiers that are unrelated to a particular health condition.
For instance, a design could display information by showing an animation composed of visual
elements not related to HIV at all, like flowers in a garden (just as UbiFit garden did for fitness
achievements [21]). In this scenario, the number or percentage of flowers growing in the garden
could represent the strength of the user’s immune system (a related health metric). Viewing this
information in a public space would be low-risk, as nearby others would be unaware of the display’s
meaning. Such designs reduce concerns regarding accidental disclosure and possible enactments of
public HIV-related stigma. This approach could also extend work that has explored interventions
that prevent accidental disclosure to others via the use of visual metaphors or gamified user
interfaces [13, 52, 65, 101, 106].

5.3 Designing for Bonding

People living with HIV cope with public HIV-related stigma by bonding and sharing experiential
information with others who share the same condition [115]. Participants felt connected with
those sharing their experiences. Indeed, [115] found that people living with HIV choose similar
others as information sources. That is, they form ties with others who share their condition rather
than race, social class, or geographic proximity to obtain experiential information or "wisdom
and know-how gained through personal lived experience.” Ultimately, the main motivation for
acquiring information from peers living with the same condition is to learn how to live with HIV for
as long and as well as possible. This is done by obtaining useful and practical information through
personal stories and by engaging in social comparison with others with the same condition. Such
comparisons can either encourage hope (upward comparison) or thankfulness that one’s situation
is better than another’s (dlownward comparison) [115]. In particular, the bonding with others who
have more experience and who act as mentors to support seekers constitute an important coping
strategy against public HIV-related stigma. These bonding and mentoring experiences allow people
to re-frame their situation and access social support resources.

5.3.1 Enhanced Peer-to-Peer Social Support. Bonding with others in online settings is challenging
for people living with HIV. However, initial disclosure from others in an individual’s online social
circle may trigger or further promote disclosure from others, similar to how directed messages
from strong ties bolster social support online [12]. Our findings align with literature that reports
benefits on well-being among people living with HIV due to the activation of social support after
disclosure has taken place in online groups [73, 74]. In particular, initial disclosure can foster mutual
disclosure and further activate social support exchange on these platforms. Andalibi and Forte’s
framework for stigmatizing disclosure highlights "network-level reciprocal disclosure”, a process
that takes in which some social media users inspire other users to disclose as a consequence of
the reduced perception of stigma [1, 2]. Similarly, we found that those living with HIV for longer
tend to be the ones who disclose first in order to help normalize (and thus de-stigmatize) living
with HIV. We argue that this social support exchange process helps people living with HIV shape a
new identity that integrates HIV and that promotes the use of coping strategies more conducive to
social support, such as disclosure, bonding, and reframing.

Reciprocal disclosure could allow support seekers to identify mentors whom they can engage
with for social support exchange. As suggested by [1], social media platforms could make it easier
for users to identify others who are willing to be mentors without explicit disclosure of HIV status
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taking place. For instance, platforms could include visual elements like badges on users’ posts in
order to indicate a willingness to provide support to others. Additionally, if the user who is willing
to be a mentor allows it, a value showing the trust index discussed earlier could also be displayed
in the user’s profile.

Prior research has already shown the effectiveness of mentor-based technological interventions
in improving treatment for stigmatized conditions like mental illness [98]. By providing interactions
with supportive individuals who have the appropriate expertise, computer-mediated interventions
can achieve better treatment adherence and user engagement [75]. Online platforms could include
interactive educational resources to mentors, also known as stigma toolkits [78]. These toolkits
include scenarios, stories, and guidelines that mentors could use to help others manage public
HIV-related stigma. In addition, these toolkits could include audiovisual material that could deliver
the content in a more engaging fashion [5, 92].

Finally, social media technology could include automated peer matching possibilities by allowing
users to find mentors based on attributes such as age, gender, sexual orientation, geographic
location, and other factors (similar to how online dating platforms operate) as well as on similar
lived experiences that could maximize the benefit of the supportive interaction. These types of
mentor-peer matching systems could offer potential matches based on the preference of use of
coping strategies against public HIV-related stigma. For instance, people who prefer not to disclose
their status at all could be matched with others who prefer to use the same coping strategy in order
to exchange experiences and support.

5.4 Towards the Design of Customized Technology for Stigma

We argue that the design and development of technology to help people cope with public HIV-
related stigma at the individual level would need to be aligned with people’s personal needs of
privacy, trust, intimacy, and peer-to-peer support. Moreover, these needs could also equate to
their corresponding human values and thus be further explored by adopting a Value Sensitive
Design approach [32, 33]. Value Sensitive Design predisposes researchers and practitioners to be
more sensitive about direct and indirect stakeholders’ values so that technologies are aligned with
those values and thus minimize unintended consequences that the research process may have on
a marginalized population. Moreover, critical [4] and social justice-oriented design [28] as well
as Queering [55] are additional orientations that could be adopted to encourage researchers to
consider broader and more complex systemic and structural issues within the problem space of
HIV-related stigma.

Based on our findings and on prior research that has identified the negative impact of social
media on marginalized and vulnerable populations, we encourage researchers and practitioners
to consider how technologies could be replicating and, in some cases, worsening systemic issues
surrounding HIV stigma that take place offline [28, 101]. For instance, design implications presented
here could be adapted to the particular needs and values of those living with HIV living in rural areas
and for those who identify as gay men or women, as the social repercussions (e.g., discrimination,
violence) are worse for these groups than for other groups as reported in our findings. Additionally,
gay men and women have been shown to fear disclosure and intimacy and face a multitude of
challenges when accessing social support due to the social perceptions and assumptions of immoral
behavior [22, 25, 46, 79, 88, 102, 116]. In this sense, for instance, technology should take into account
that people living with HIV may want to disclose to bond and access social support, yet others may
want to disclose in order to challenge public stigma and normalize the condition. At a minimum,
technology designers and developers should protect the confidentiality of data collected from
users via the integration of strong encryption and security protocols. Moreover, it should be made
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clear to potential users how the data collected would be used or disseminated with any type of
technological intervention [13, 101].

HIV-related stigma is a complex social phenomenon that cannot be solved or addressed through
a singular solution. When designing new technology in such a space, researchers frequently adopt
alternative design methodologies better fitted for exploring and critiquing design problem spaces. In
the case of stigma, co-design and speculative design approaches [30] have been used by researchers
in order to design new technology with stigmatized and vulnerable populations (e.g., [37, 90, 93]),
including people living with HIV (e.g., [65]). The strength of these approaches is that they allow
researchers to foreground participants’ values and perspectives via a democratic and dialogic
process without aiming for a particular solution [53, 76, 80, 104]. For example, [80] used a futuristic
prototype in order to generate lively discussions around how a technological intervention could
assist caregivers of people with dementia. Similarly, [76] used probes that consisted of science fiction
narratives in order to co-design technologies with people living with chronic or recurrent urinary
tract infections, and [37] co-designed technologies with transgender participants to overcome
challenges related to gender identity expression. In our studies, participants have shown interest
and excitement in proposing ideas for technologies that would help them cope with public HIV-
related stigma. We encourage researchers to further identify ways to foster meaningful interactions
with participants that could be generative of design.

Taken together, this research outlines additional ways in which stigmatized individuals could be
supported through novel design interventions. Our study is not the first to do this, as conducting
research with stigmatized populations is a growing area of inquiry within HCI. Recently, a number
of workshops have been organized to discuss best practices regarding recruitment, data collection,
and reporting when working with stigmatized populations (e.g., [59, 64, 105]). Yet, the main
purpose of existing technology has not been to address stigma specifically, but rather stigma has
been an additional contribution to the central design goal. Thus, we exhort our community to
continue moving towards a stronger collaborative or participatory design model with stigmatized
populations. This movement forward will require continued development of ethical commitments
that ensure the establishment of trust among participants, designers, and researchers. At the
minimum, this may mean giving participants a stronger voice and control over the design process
by including them in discussions of how findings of their personal experiences are interpreted and
how subsequent insights are generated. This may be a particularly useful approach in overcoming
further stigmatization that can occur within the design process, such as when individuals’ HIV
status, rather than their holistic well-being, is placed in the foreground. We encourage designers
to iterate on existing technologies and to pursue new technologies that could improve quality
of life by addressing people’s needs for privacy, trust, intimacy, and peer support beyond HIV-
related experiences. Researchers must ensure that participants are treated with dignity and respect
throughout the entire research and design process. Thus, we recommend that such guidelines
be generated through continued dialogue during workshops and panels organized within our
academic community that would further raise the voice and needs of marginalized and vulnerable
populations, as suggested in [59, 64, 105].

5.5 Limitations

Although we recruited participants both locally and internationally, our sample is skewed towards
participants being white, male, older than 40, and living in the US. Consequently, our findings
on intersectionality are rather brief and should be considered with caution. In this sense, and as
suggested by intersectional HCI literature [97], future design work should continue exploring
further and take into account intersectionality related to particular aspects such as gender, race,
sexual orientation as well as the cultural background of participants. This approach helps ensure
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that technologies are fine-tuned to the unique values and needs of stigmatized individuals. In
particular, we urge researchers to include more women (including transgender women) and people
of color living with HIV as research reports that these populations experience harsher negative
effects of public stigma in the form of psychological distress, enacted violence, harassment, and
poor access to care [10, 25, 78, 83, 109].

Additionally, measurements of public HIV-related stigma done with Berger’s scale [7] in partic-
ipants enrolled for ARC-based studies revealed that participants experienced rather mild levels
of public HIV-related stigma upon starting the studies. In addition, participants were recruited
from an HIV support center (and interviews at the HIV support center) and also recruited from
HIV support groups online. Consequently, there is a possibility that our recruitment procedures
encouraged the participation of those who were not experiencing high levels of public HIV-related
stigma in their lives and are not connected to such offline or online support groups. Thus, further
research in our field should strive to find ways to encourage participation as well as collaboration
with those who are the most affected by HIV-related stigma and should incorporate their views
into the technology design and assessment process.

6 CONCLUSION

People living with HIV need and use medication adherence tools. However, there is still a lack
tools that could help address the wide-ranging impacts of public HIV-related stigma on the HIV
coping journey. Based on interviews and activities with people living with HIV and social workers,
we identified several challenges and tensions that make coping with public HIV-related stigma
particularly challenging. We also discussed possible design implications and directions for future
research, including the co-creation of technologies that could be customized to address stigma-
related tensions more holistically. We urge researchers in the HCI and CSCW communities to
design beyond medication adherence applications and existing online platforms as they seek to
minimize the deleterious impact of stigma in people’s lives.
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