
LifeKey: Emergency Communication 
Tool for the Deaf

Abstract 
Emergency situations pose a particular challenge for 
Deaf individuals. Deaf people experience difficulties 
both when contacting emergency call centers and when 
emergency personnel arrive on-scene. The ability to 
communicate with emergency dispatch via text 
message is a new technology in the adoption phase 
worldwide. We propose LifeKey, a custom smartphone 
keyboard and corresponding app for the Deaf that 
facilitates communication with emergency response 
personnel both remotely and on-scene.  
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Introduction 
Emergency situations are stressful. For individuals who 
are deaf, all parts of an emergency pose additional 
challenges. When contacting emergency services, Deaf 
individuals often rely on non-Deaf friends to summarize 
their situation, although secondary accounts often 
result in miscommunications. 
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Current accommodations for the Deaf in the United 
States include using a teletypewriter (TTY), a device 
that allows text-based messages to be sent over phone 
lines to emergency call center; call centers are required 
to accept TTY messages [1]. TTYs are not portable, 
which makes their use limited in many emergency 
situations. As of 2014, US regulations have been in 
place to allow text-to-911, communication to 
emergency call centers by SMS text message [5]. 
Worldwide, many countries either currently or have 
plans to support SMS. For example, as of 2011, 14 out 
of 28 European Union countries supported some form 
of SMS to an emergency number [4]. 

Though this trend holds great promise for Deaf 
individuals, limitations still exist. Deaf individuals often 
experience written language literacy issues, which 
make writing text messages difficult [7]. Additionally, 
this solution does not assist when emergency 
responders arrive on scene. In these situations, Deaf 
individuals must navigate communication without the 
aid of a licensed interpreter. 

Through a user-centered design process, consulting 
Deaf people at every stage, we created LifeKey. LifeKey 
is a custom phone keyboard and mobile application that 
makes communicating with emergency personnel 
easier, as well as providing helpful on-hand information. 
LifeKey’s design accommodates Deaf culture and 
language, empowering Deaf individuals in situations 
that can make them feel especially helpless. 

LifeKey was created as part of a Carnegie Mellon 
University (CMU) semester-long course, ‘Design for 
Improved Understanding of Health Information’. The 
course stemmed from a partnership between the 

Pittsburgh Regional Health Literacy Coalition and the 
CMU School of Design, with the mission of creating 
user-centered tools to promote health literacy in 
partnering community organizations. Health literacy is 
defined as the ability to understand and act upon health 
information within the healthcare system. 

Design Research 
Background Research 
We began by conducting research into Deaf culture and 
healthcare access. Our research resulted in two key 
design implications: 

▪ The grammar and syntax of American Sign Language 
(ASL) and English differ significantly; this frequently 
results in language literacy issues when reading and 
writing in written English [7]. Therefore, a viable tool 
needed to be very visual-based, with minimal text. 

▪ Deaf individuals have the right to an interpretation 
tool in healthcare situations, as per the Americans 
with Disabilities Act [7]. Deaf access to interpreters 
is strong; therefore, it would be more impactful to 
focus on situations where an interpreter is not 
present. 

Interviews 
We interviewed 9 Deaf individuals and one Hard-of-
Hearing individual (Figure 1). Our primary goal was to 
understand health literacy impediments individuals had 
experienced. To facilitate interviewing, we created a 
participatory design tool that asked interviewees to 
provide quantitative and qualitative feedback on their 
interactions with healthcare professionals (Figure 2). 
We also interviewed employees of the Center for 
Hearing & Deaf Services and a doctor who has a Deaf 
patient.  

Figure 1: Interviews with Deaf 
individuals were primarily 
conducted in American Sign 
Language, with writing or 
lipreading when necessary. 

Figure 2: Our participatory 
interview tool asked about 
communication method and 
satisfaction levels for 
interactions with healthcare 
professionals. 

Figure 3: Our affinity diagram 
combined quotes and notes 
from all our interviewees.



After each interview, we recorded key quotes and 
insights on post-it notes. We organized the notes 
thematically in an affinity diagram (Figure 3). We 
found that for many of the Deaf people we spoke to, 
emergency situations were their most negative 
healthcare experiences. One participant described a 
situation in which her daughter was experiencing 
seizures, and an ambulance was called. Without the 
assistance of an interpreter, the participant was unable 
to understand what was happening to her daughter. 
Participants struggled with contacting emergency 
services, summarizing the situation to emergency 
responders, and understanding emergency responders’ 
explanations.  

Based on our research, we created a mission statement 
for our eventual tool: ‘To reduce the stress of 
emergency situations by making communication 
between Deaf people and emergency responders 
easier.’  

Competitive Analysis 
To learn about current tools designed to help Deaf 
people in emergency situations, we conducted a 
competitive analysis. We paid especial attention to 
technology-based tools, since smartphone use is very 
prevalent within the Deaf community [6]. We found the 
‘i-Help!’ mobile application, which allows Deaf people to 
summarize their emergency by tapping through options 
(instead of typing), and then send the resulting block of 
text via text message [3]. This concept provided 
valuable inspiration for our final design solution. 

Contextual Inquiry 
To understand the emergency domain further, we 
conducted research on emergency dispatcher protocols 

and current accommodations for Deaf individuals for 
9-1-1, the emergency number in the United States. 

We met with Allegheny County Emergency Services 
(ACES) to learn what information 9-1-1 operators 
required for their response. We observed a busy 9-1-1 
call center. Our insights from the 9-1-1 center 
emphasized the need to create a solution that works 
within the existing 9-1-1 technology stack. 

Design Process 
Ideation 
We brainstormed design ideas to address our mission 
statement, ultimately creating design concept cards 
with a visual of each idea and a short description 
(Figure 4). We discussed the design cards with Deaf 
individuals, experts from the Pittsburgh Regional Health 
Literacy Coalition, and our ACES contact. We used 
these conversations to filter by feasibility and impact.  

Storyboards 
Once we chose our final concept, we used storyboards 
to illustrate how our tool could be used in context. We 
created a single longer storyboard with our persona, 
Jim (Figure 5). Jim is a Deaf male living in the United 
States. Like many other Deaf individuals, Jim has not 
yet purchased a flashing smoke detector for his home. 
When a fire breaks out at night, it spreads rapidly 
before the smell wakes him up. Once awakened, he 
quickly evacuates his home, grabbing his iPhone in the 
process. Jim uses the LifeKey keyboard to contact a 
9-1-1 operator, and the LifeKey app to communicate 
with the fire officers who arrive on scene. 

Figure 4: Design idea concept 
cards ranged from physical 
objects to digital concepts. 

Figure 5: This storyboard 
segment illustrated our 
persona Jim’s use of LifeKey in 
context. 

Figure 6: Medium-fidelity 
Balsamiq mock-ups revealed 
usability issues with the 
keyboard navigation. 



Sketches and Prototypes 
We followed an iterative process of prototyping. We first 
created low-fidelity whiteboard and paper sketches, 
then a medium-fidelity Balsamiq mock-up, (Figure 6) 
and finally three versions of an interactive hi-fidelity 
prototype using Sketch for graphics and Invision for 
interactivity.  

We incorporated feedback after each iteration: for 
example, our contact at ACES emphasized their need 
for knowing an emergency’s location as the top priority, 
so we added the ability to send location by default.  
Based on user testing with our Deaf contacts, we 
expanded the proposed solution to include a 
communication tool for when responders are on scene. 

Our Solution: Overview 
We propose LifeKey, a custom iOS keyboard and 
corresponding mobile application that facilitates 
communication between Deaf individuals and 
emergency personnel. By consolidating information 
resources and communication tools in one place, it 
makes both reporting an emergency and 
communicating on-scene faster and easier for Deaf 
individuals and emergency responders. An interactive 
Invision prototype is currently available at https://
invis.io/Y55AJ8ODJ.  

Our solution consists of two components: 

1. Custom Keyboard — a keyboard which Deaf  
individuals can use to communicate back-and-forth 
with an emergency call center via SMS texting. 

2. Mobile application — a mobile application to be used 
primarily for communication when emergency 
personnel have arrived on scene. 

Custom Keyboard 
Accessibility within SMS Messaging 
If an emergency situation arises, Jim can switch to the 
installed LifeKey keyboard from within his standard 
SMS Messages app (Figure 7). In this stressful 
situation, Jim does not need to find a unique, 
infrequently-used mobile application on his phone.  

Access from within the text messaging app also ensures 
that the output will be in the appropriate format for 
9-1-1 operators’ workflow, tagged with the applicable 
message metadata. 

Display of text-to-911 Availability 
Once Jim switches to the LifeKey keyboard, he 
immediately sees whether the text-to-911 service is 
available within his location for his service provider.  

Default Introduction 
When the keyboard is first launched, it triggers a 
default message to be added to the message text field: 
‘911, I have an emergency’ along with Jim’s current 
location in physical address and GPS coordinates. 

When the keyboard is installed, Jim can set a default 
introduction, such as ‘I am deaf’. Currently, text-to-911 
protocol is to first ask the message sender if they are 
able to switch to voice call. With the custom 
introduction feature, Jim immediately makes it clear 
that SMS is his preferred method of communication. 

Figure 7: The LifeKey 
keyboard can be accessed from 
within the iOS Messages app 
using the ‘Next Keyboard’ 
control. 

Figure 8: When summarizing 
an emergency, the keyboard 
allows easy elaboration.

https://invis.io/Y55AJ8ODJ


Tap to Summarize Emergency 
Jim uses the Summarize Emergency feature to describe 
the fire quickly, with minimal taps (Figure 8). A menu 
gives Jim broad categories to choose from: Fire, Injury, 
Robbery, Assault, etc. Once a category is chosen, new 
descriptors are revealed, so that Jim can choose ‘house 
fire’, ‘in the kitchen’, ‘from hot liquid’, etc. These menu 
options are chosen based on actual 9-1-1 calls. As each 
item is selected, it is written in the message field, and 
can be sent whenever Jim decides. 

Our design research showed that American Sign 
Language is conjugated differently than written English, 
with heavier focus on nouns and verbs [7]. LifeKey’s 
design accommodates that by focusing on nouns, and 
filling in additional words once the item is tapped. For 
example, when Jim chooses ‘kitchen’, the keyboard fills 
in ‘in the kitchen’ in the message field. This design also 
cuts down taps required in general. 

Yes/No/I don’t Know Quick-Select 
9-1-1 operators generally ask for information using 
Yes/No questions, such as ‘Is anyone trapped in the 
fire?’. The ‘Yes/No/I don’t know’ quick selection tool is 
persistent in the bottom navigation, so Jim can answer 
the operator’s questions even if he is on a different tab 
in the keyboard. If a more descriptive answer is 
required, Jim can switch to the ‘QWERTY Keyboard’ tab 
to fully type out his response. 

Location, Contact and ICE Sender 
LifeKey incorporates pertinent information from other 
mobile applications, so Jim does not need to fumble 
through other apps in this stressful situation to retrieve 
information. 

If Jim wants to send a different location other than his 
current location, or his chosen Home Address, he can 
use the ‘Location’ tab. Similarly, if the 9-1-1 operator 
asks for a backup contact (this is most often the case if 
the caller is a child or elderly), he can use the 
‘Contacts’ tab. Jim’s In-Case-of-Emergency (ICE) 
medical information is located under the ‘ICE 
Information’ tab (Figure 9). 

Visual Medical Reference 
LifeKey includes a first-aid medical reference for 
common emergency problems (Figure 10). In Jim’s 
case, he can select ‘Burn’ and view pictures with 
accompanying instructions on how to wash the burn 
and identify its degree. This visual design 
accommodates Jim’s language literacy issues. 

Mobile Application 
iOS custom keyboards are required to have a 
corresponding mobile application in order to facilitate 
installation of the keyboard. They can also be fully 
functioning apps [2]. In the case of LifeKey, the app 
can be launched via the keyboard, and is meant to 
facilitate conversation when emergency personnel 
arrive on scene.   

Voice-to-Text and Text-to-Voice 
The key feature of the app is a tool for transcribing 
voice to text, and for speaking written text aloud. As 
the EMTs who arrive on scene speak to Jim, Jim can see 
a written transcript; after Jim types something, he can 
trigger the app to speak it aloud for the EMTs (Figure 
11). The app also displays the previous text 
conversation with the 911 operator: this can be 
displayed to the personnel who arrive on scene to 
quickly bring them up to speed.  

Figure 9: Jim can send his 
medical information and/or 
show it to the EMTs who arrive 
on scene. 

Figure 10: The first-aid guide 
uses pictures and minimal text 
in accordance with Jim’s 
literacy level.



Features from the LifeKey Keyboard 
The app also includes LifeKey keyboard features that 
may be helpful in communicating on-scene, or if the 
app is used without the keyboard. These include Jim’s 
ICE information and the visual medical reference. The 
app also contains setup/customization tools (Figure 
12). 

Applications to Other Populations 
Though our design research was conducted solely with 
the Deaf community, we see applications of LifeKey to 
benefit other populations who experience disability, 
making it a more universally accessible assistive 
technology. LifeKey’s design uses minimal text and 
taps, making it likely to be helpful to the following 
populations: 

▪ Language-impaired individuals, such as those 
suffering from dyslexia or aphasia 

▪ Motor-impaired individuals, such as the elderly 

▪ Non-native language speakers, by incorporating a 
translation feature within the keyboard 
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