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Abstract 

This work provides a preliminary understanding of how 

transgender women and non-binary people of color 

experience violence and manage safety, and what 

opportunities exist for HCI to support the safety needs 

of this community. We conducted nine interviews to 

understand how participants practice safety and what 

role technology played, if any, in these experiences. 

Interviewees expressed physical and psychological 

safety concerns, and managed safety by informing 

friends of their location using digital technologies, 

making compromises, and avoiding law enforcement. 

We designed U-Signal, a wearable technology and 

accompanying smartphone application prototype to 

increase physical safety and decrease safety concerns, 

reduce violence, and help build community.    
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Introduction 

Violence disproportionately affects transgender women 

and non-binary people of color (TPOC), and the 

intersection of racism, sexism, homophobia, and 

transphobia makes them particularly vulnerable. As 

researchers and designers, our goal was to learn from 

and give voice to TPOC by providing a technological 

platform that could help to reduce violence faced by 

this vulnerable population. Using a human-centered 

design (HCD) approach with our target population, we 

designed a prototype, U-Signal: a wearable technology 

for TPOC in the form of a watch that sends out an SOS 

emergency message to the user’s pre-designated 

emergency contacts, including a recording and their 

GPS location. We then evaluated this prototype by 

conducting nine interviews to determine how well the 

system met the populations’ needs. 

Background and Related Work 

To create technological solutions to help improve safety 

for TPOC, we build on prior research that addresses 

how communities facing violence have used social 

technologies to communicate and secure safety, and 

prior research about trans people’s technology use. 

How communities facing violence use social technology 

Our design draws from several studies that address 

how communities facing violence use social 

technologies to mitigate violence. This includes 

Hollaback!, a web and mobile application and a global, 

people-powered movement aiming to end harassment 

and educate about its harmfulness, and create 

communities of resistance to harassment [4,16]; the 

investigation of Twitter to share tips about violent local 

cartel activity [22]; and the use of co-design methods 

to develop technology to address violence against LGBT 

people in Brazil [16]. Other HCI studies have addressed 

crowdsourced location-based solutions to street 

harassment faced by women [2], and how digital 

technologies both enable intimate partner violence 

[7,8] and can help protect survivors from abusers [18].  

Transgender people’s technology use 

There is limited research on how transgender and non-

binary people use technology to aid in their safety, and 

even fewer systems designed specifically for this 

population [23]. Scheuerman et al. documented trans 

people’s experiences of safety and harm as mediated 

by technology, touching on how some participants used 

technology to mitigate safety threats in the physical 

world [24] – a theme our work builds on. Beirl et al. 

developed an app to help increase trans people’s safety 

in using public restrooms [3]. Other HCI work has 

examined trans people’s use of social media sites 

[12,13]  and crowdfunding platforms [11], and 

reactions to automatic gender recognition systems 

[14,20]. While some studies have examined how TPOC 

use social media for activism and advocacy [5,17,27] 

and others have examined the feasibility of GPS use for 

measuring trans women’s mobility [10], our work is the 

first to our knowledge to address technology design in 

service of TPOC’s safety against violence. Technology is 

usually not designed considering trans users [1], which 

can lead to design decisions that disproportionately 

harm them [1,14,20]; thus, we take the opposite 

approach, and design specifically for trans users. 

Methods 

The first author recruited participants via social media 

and snowball sampling, conducted nine semi-structured 

interviews with trans and non-binary people, and 

followed an HCD approach [26] to design our initial 

The current state of 

violence for TPOC 

 

The TPOC community is 

facing an epidemic of 

violence. LGBTQ+ people of 

color are twice as likely than 

white LGBTQ+ to experience 

physically violent anti-

LGBTQ+ harassment [15]. 

Additionally, 61% of LGBTQ+ 

hate-related homicide victims 

were TPOC [15]. Many Black 

and Latinx trans women face 

extreme poverty and 

homelessness due to 

employment discrimination 

and lack of traditional work 

opportunities [6]. At some 

point in their lives, some of 

these women will work in the 

sex trade, because it has 

fewer barriers than traditional 

workplaces. This increases 

their vulnerability to harm 

and violence. The majority of 

the violence these women 

face goes unreported because 

of their past traumatic 

experiences with the police 

and justice system [6]. 
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prototype. Interviews lasted 20-40 minutes and 

occurred through Facebook messaging and FaceTime. 

The first author first conducted two interviews, one 

expert and one non-expert, which informed the initial 

design. They later conducted seven interviews to gain 

more insight, refine the initial prototype, and involve 

more community members. We asked about 

interviewees’ experiences with transphobia and trans 

violence, ways they believed the community could be 

supported, and (for the second interview group) 

feedback on the initial interactive digital prototype. 

Interviewees described their genders as follows: 3 trans 

women, 4 non-binary, and 2 femme. Interviews were 

audio recorded and transcribed. We used affinity 

diagramming [19], an inductive approach, to analyze 

our data [18]. We found that there were no safety 

applications designed for the unique needs of TPOC 

after conducting a comparative analysis of five current 

products [21]. 

Results 

Current digital prototype functionalities 

Through our initial interviews, we learned that TPOC 

would value a wearable technology that enabled them 

to easily notify trusted contacts if they found 

themselves in a dangerous situation. The prototype 

includes two main components: a smartwatch 

application and a smartphone application (Figure 1). 

The main functionality of the smartwatch app is to 

provide support to the users’ safety, by sending a 

message to a trusted friend containing a custom text, 

voice recording, and their GPS coordinates. The safety 

feature on the smartwatch is activated by tapping the 

screen three times. Once activated, the app will 

continuously send the user’s GPS coordinates as they 

change. When no longer needed, the user again taps 

the screen three times to deactivate the safety feature.  

Interview results: How interviewees practice safety 

We summarize three ways interviewees described 

managing personal safety: communicating with friends 

using digital technologies, making compromises, and 

avoiding law enforcement. 

Interviewees described several current strategies for 

navigating safety in the physical world using digital 

technologies like text messaging, cell phones, and 

social media. P3 stated, “I text friends I was hanging 

out with when I get to my next destination.” If they are 

going to meet someone for the first time alone, 

participants sometimes text a friend the person’s 

address and photo of the place. Some of the 

interviewees used social media to warn others of 

dangerous areas or speak out against their abusers. U-

Signal incorporates several of these strategies into one 

inconspicuous wearable application to increase speed 

and ease of use, which will potentially increase safety. 

Some situations required interviewees to make 

compromises in which they lost access to resources or 

to their ability to present their gender in the way they 

choose. P5 stated, “Not only am I constantly 

misgendered at work, I was also recently kicked out of 

my neighborhood grocery store by a cisgender woman. 

I now have to avoid that store and go out of my way 

just to shop for food.” P3 described trade-offs between 

safety and self-presentation: “trying to avoid 

dangerous situations…means sometimes letting 

people’s incorrect perceptions of my gender pass 

without correction.” While an app cannot solve these 

problems, working to increase safety for TPOC and 

Research Questions 

Our research questions directly 

address the pervasive violence 

and safety threats faced by 

TPOC: 

1. How can technology support 

TPOC in practicing safety and 

feeling safe? 

2. How can technology enable 

TPOC to report data related to 

violent incidents and hold 

attackers accountable? 

Researcher Positionality 

Statement 

The authors acknowledge that 

because they are not trans 

women of color, their relative 

privilege within society provides 

them with certain advantages 

that participants in this study and 

users of this technology do not 

hold. Thus, the first author took 

great care in interviews by using 

a Reflective Design Approach 

[25], pausing to reflect on these 

important questions during the 

research and design process: 

1. Will this benefit me or my 

users? 

2. Is this a savior’s complex? Or 

am I truly supporting and 

serving this community? 

3. What biases am I bringing to 

this work? 
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decrease cultural, systemic transphobia can make 

impact in this direction. 

All interviewees stated that they did not trust nor have 

a good relationship with law enforcement and felt 

targeted by police. They wanted no involvement with 

police, and in managing safety avoided them as much 

as possible (similar to LGBT youths’ ambivalence 

toward hate crime reporting [9]). If they were arrested, 

police continuously misgendered them using their sex 

assigned at birth, rather than their current name and 

gender. Due to the TPOC community’s precarious 

relationship with law enforcement, it was important in 

U-Signal’s design that users’ emergency contacts were 

trusted friends, not police. 

User Feedback on Prototype 

Participants told us that the prototype was needed in 

the community and that it could be supportive in efforts 

to practice safety. P7 stated, “I think this app would be 

wonderful for the community. It’s too long that we had 

access to this much technology without something like 

this.” Similarly, P6 said, “definitely think the community 

needs this. I think with all the watch users that addition 

is definitely necessary.” Everyone’s favorite was the 

ability to create their own emergency contact list. As P9 

put it, “I like the fact that the emergency contacts 

aren’t conventional police or 911. With the reality of 

police violence and high medical costs, creating your 

own contacts is a more realistic option for many people 

in the community.” Participants did mention the design 

could be more accessible, such as by adding a voice 

command, or adding multiple languages because not 

everyone in the community is fluent in English. 

Conclusion and Future Directions 

We have presented results highlighting how TPOC 

currently practice safety in physical spaces, and 

designed U-Signal, a new prototype app and 

smartwatch technology that supports TPOC’s safety and 

can provide data to improve the epidemic of violence 

they face. We found that TPOC currently manage safety 

by using digital technologies to notify friends about 

their location, making compromises, and avoiding law 

enforcement, themes that we incorporated into 

technology design. U-Signal brings attention to the 

critical issues of violence against trans people, but also 

supports users in building safety and community with 

each other.  

Future work could examine the complex interplays 

between different types of violence (e.g., physical, 

psychological, structural) and perceived and actualized 

states of safety felt and experienced by TPOC in 

different contexts. Methods such as in-depth interviews 

and participatory design would enable a deeper 

understanding of what it means to design for this 

community’s safety. Future technological opportunities 

include providing a tracking and reporting feature for 

this community to identify and visualize places with 

high amounts of transphobia. U-Signal data could be 

used with other platforms, such as the Anti-Violence 

Project, to quantify the crisis of violence TPOC face, 

and further education efforts. Previous HCI research 

[4,22] has shown that reporting violent incidents can 

improve conditions for marginalized populations. This 

future work will provide more opportunities within HCI 

to support the safety needs of this community. 

Application Features 
The smartphone application 
component provides three 

main functions: check in, 
follow friends, build 
community, and self-tracking. 

The check in function allows 
users to check in with friends 
to inform them that they 

made it to their next location 
safely (Figure 2). The user’s 
location is displayed on a 

map, with options to say they 
are okay or need help. The 
app also includes a profile 

feature that gives the choice 
to follow other people, to help 
users build a community with 

each other. Another critically 
important feature of the app 
is the user being able to track 

their own movements. One of 
the initial two interviewees 
described the desire for an 

interactive map to track her 
movements if they needed to 
be retraced, or to document 
incidents.  

 

Figure 1.  Figure 2. 

application. 
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