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Abstract

Despite new and emerging communications technologies to improve access to 911
emergency services for people with speech, hearing, and cognitive disabilities, there
continue to be access barriers for those who may require silent communications due to the
nature of the emergency. Chat rooms in the 911 communications answering point present
a promising solution to this challenge. However, the current literature has inadequately
examined the use of chat rooms in 911 communications, mainly due to the nascent nature
of this technology. This study aimed to fill that gap by providing valuable insights to
enhance access to 911 emergency services for individuals who may require silent
communications in a city in Missouri. The theoretical framework was the Theory of
Technological Determinism. Interviews were conducted with firefighters, police officers,
emergency medical services (EMS) personnel, and 911 dispatchers to gain their insights
regarding the feasibility of integrating chatrooms within the 911 communications
infrastructure. The findings identified five key themes: technological and environmental
factors, the necessity for enhanced communication, the benefits and time-sensitive nature
of interventions, implementation and organizational readiness, and considerations
regarding regulatory and policy frameworks. These implications for fostering positive
social change suggest a potential to better address the nonverbal communication needs of
emergency services by enhancing and expanding accessible communication methods, such
as chatrooms within existing 911 emergency services.
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Chapter 1: Introduction to the Study

The principle of equity is a fundamental and unshakable tenet of American
communication policy, enshrined unequivocally in the Communications Act of 1934. The
Act's preamble unequivocally declares that everyone in the United States, regardless of
race, color, religion, national origin, or sex, must have access to a rapid, efficient, and
worldwide wire and radio communication service (Werbach, 2017). Communication is
the catalyst between public safety and citizens reporting an emergency. The most
common communication in the current algorithm of dialing 911 is verbal. For example,
when a person dials 911, they are connected to a dispatcher who asks questions to assess
the situation. Based on the answers received, they dispatch the appropriate emergency
services. Local and State governments operate the 911 emergency response system in the
United States. It is important to note that the authority and obligations of these agencies
differ significantly from one state to another. Various local and state agencies, including
law enforcement, fire departments, emergency management, and IT services, employ the
professionals who manage the 911 system. These professionals are either sworn or
civilian personnel (911.gov, 2023).

Emergency calling through 911 is an indisputable mediating infrastructure that
flawlessly coordinates human, institutional, and technological components to manage and
respond to emergency service requests efficiently. Governmental and technological
variations may present challenges for people with disabilities. However, access
technologies for 911 callers with disabilities ensure that individuals with different

impairments can communicate with emergency services effectively. Notwithstanding,



considerable progress has continued in developing tools to ensure that persons with
disabilities have access to 911 emergency services regardless of their specific disability.
The transformation of 911 via digital media is significant. Still, it is just the beginning of
a larger and needed transformation of the relationships among people, technologies, and
the infrastructures of emergency media (Ellcessor, 2019).

Infrastructure, communication, emergency, and mediation—in turn, each informs
911's resistance to domestication and reliance on an ideology of ability that takes
normative bodies and capacities for granted and excludes disabled users (Siebers, 2008).
It is crucial to understand that during emergencies, despite the advanced technology of
smartphones, antiquated 2400-baud modems are still relied on to provide the location to
emergency responders. This issue is becoming increasingly problematic as phone
technology continues to advance. Although engineers have implemented various updates
to keep pace with calling technology, it is clear these patches are insufficient.

It is essential to address this issue and ensure that emergency responders have
access to the most accurate and up-to-date information possible. They have reached their
limit. It has been suggested that the system be rebuilt from the ground up, and that is what
is happening in the United States and many other places worldwide (Barnes & Rosen,
2014). Telecommunications relay services (TRS) allows persons with hearing or speech
disabilities to place and receive telephone calls by dialing 711 in 50 states, the District of
Columbia, Puerto Rico, and the U.S. territories for local and long-distance calls. TRS
providers are compensated for the costs of providing TRS from either a state or a federal

fund. There are several forms of TRS, depending on the needs of the user and the



equipment available: text-to-voice TTY-based TRS, voice carry over, speech-to-speech
relay service, shared non-English language relay services, caption telephone service, IP
caption telephone service (IP CTS), internet protocol relay service (IP relay service), IP
relay (not required by the FCC), and video relay (VRS; FCC.gov, 2022).

This is an era of technological advancement, and this progress has given rise to an
equally important area of technology policy. Technologies have become more
sophisticated and intricate, and it is necessary to understand how to leverage them,
protect them, and regulate them. The structures of technological systems are based on
government and institutional policies, and they significantly impact social organization
and agency. Some technology systems are highly decentralized and open source, while
others are tightly controlled and structured according to stricter and more hierarchical
models.

The understanding of technology governance is evolving, and emerging
technologies' social, cultural, environmental, and political dimensions are being
recognized. It is necessary to acknowledge the challenges and the importance of mapping
out the full range of ways technology is changing society and determining what kind of
changes are needed. We must take advantage of the tools we have to influence and guide
these shifts (Wolf, 2021). This study aimed to explore and analyze the use of chat rooms
within the City of Missouri's 911 public service answering points (PSAPs) to improve
access to emergency services for those unable to use traditional access points directly due
to an emergency. This concept is inclusive of people with auditory challenges, speech

impediments, and those who require silent communication due to incidents such as home



invasions, insurrections, kidnappings, mall shootings, and hostage or shelter-in-place
situations. A chat room can be instrumental in real-time and ensure all individuals' safety
and security during emergencies. New information technologies are now essential tools in
public education, and they should also be applied to emergency planning and training
activities to enhance their effectiveness significantly (Fischer, 1998).

Chapter 1 first discusses the relevant literature pertinent to the study in the
background section. The problem statement and purpose of the study are also introduced
in Chapter 1. The theoretical foundation is then reviewed in relation to the key constructs
of the study. Definitions, assumptions, limitations, and delimitations are also reviewed.
Chapter 1 concludes with a summary transitioning to the review of literature presented in
Chapter 2.

Background

Annually, the Metropolitan Police Department handles more than 800,000 calls
for services. Primarily, they are the answering point for 911 and field calls that request a
response from police, fire, and ambulance service from emergency medical services
(EMS). The calls that require the Fire Department or EMS are transferred immediately to
their appropriate dispatcher, while the police employees handle calls for the service of the
police (St. Louis Metropolitan Police Department, 2021).

The 911 network is upgraded regularly by public safety and wireless telephone
carriers to become quicker and more efficient and enhance 911 or E911. When PSAP
requests a provision, the Federal Communications Commission (FCC) requires a wireless

telephone carrier to provide E911 and 911 capabilities. An E911 wireless call to 911 gives



an accurate location for wireless phones when fully implemented (FCC, 2021). Anderson
and Bickerstaff (2001) suggested that GPS technology can be utilized for indoor
navigation via handheld devices. Using an IP solution is far superior to the conventional
methods for implementing a stand-alone GPS. GPS is, without question, the most suitable
technology for incorporating location services in handsets, thanks to its exceptional
accuracy and well-established track record.

Research on 911 communications has shown that a high number of 911 calls does
not necessarily translate into an adequate response from law enforcement or emergency
services, despite knowing the location (Neusteter et al., 2019). The 911 dispatcher's
ability to communicate 911 information to the law enforcement officers’ influences police
response times. According to Neusteter et al. (2019), approximately 113,000 calls were
dispatched by the Baltimore Police Department in 2000, according to a study conducted
in 2007. Officers often responded to 911 calls based on assumptions about the legitimacy
of calls based on the sparse information provided by dispatchers. Officers who perceived
a call as legitimate acted as if it were urgent more often--in fact, perceptions of legitimacy
(whether police could provide meaningful services) had a more significant influence on
officers' behavior than the type of service required (Neusteter et al., 2019).

In this regard, the development of a 911 chatroom from the ground-up can house
the technology to include text-to-voice TTY-based TRS, voice carry over, speech-
tospeech relay service, shared non-English language relay services, caption telephone
service, [P CTS, IP relay service (IP relay is not required by the FCC), and VRS. The

assertion offers potential for silent communications that can aid emergency responses for



individuals with disabilities. It enhances safety decision-making for first responders by
delivering critical information through 911 communications. Security, reliability, and
real-time requirements must all be considered when setting up a chatroom for 911
communications.

To meet legal and regulatory requirements, it is essential to ensure people's safety
and privacy during emergencies. When implementing measures, it is essential to consider
testing, simulations, and real-time communication needs. Chat rooms are a relatively new
phenomenon that provides a unique experience like that of a community. They have
increasingly become a popular alternative to the diminishing traditional communities of
the past. This concept was explored through three main themes: community, flow
experiences, and management. These themes are interconnected, positioning chat rooms
at the intersection of diverse theoretical frameworks (Shoham, 2004). However, a gap
remains regarding the use of chat rooms within a city of Missouri's 911 answering points
to improve access to emergency services for those who cannot use traditional access
points due to emergencies. The study addressed the gap to provide useful information that
could support access to 911 emergency services for people with speech, hearing, and
cognitive disabilities.

Problem Statement

The problem is that Missouri's 911 answering points require strategies to improve
access for those who cannot use traditional access points due to emergencies. Despite the
new and emerging communications technologies to improve access to 911 emergency

services for people with speech, hearing, and cognitive disabilities, there continue to be



access barriers for those who may require silent communications due to the nature of the
emergency. As a result, many individuals are often left unable to access emergency
services systems due to significant risk to their lives and the lives of others when
emergency services (fire, EMS, police, etc.) are needed. Challenges remain with
cellphone carriers in implementing communication technologies that can identify the
exact location of a user if there is a need for emergency services (Moore, 2011).

In addition, according to Johns-Fiedler and Van Mersbergen (2015), challenges
remain with 911 emergency services access, specifically nonverbal technology. In many
local districts, such as a city in Missouri, deaf and hard-of-hearing residents can only seek
emergency assistance from a 911 call center by using a TTY or a relay service. Although
these technologies improve access, both are time-consuming and can result in critical
delays in emergency response (Fraizer, 2021). Consequently, there are increasing
demands for 911 system algorithms to improve greater and timelier access for the speech
and hearing impaired. The federal government has taken decisive legislative and policy
actions to ensure that 911 emergency calls are handled effectively through IP-enabled
systems (Fraizer, 2021). Since 1999, three significant laws have been enacted to support
this objective, along with other policies that provide a solid foundation for future
improvements.

Analyzing the legislation as a continuum, four key goals must be achieved:
ensuring equal service and access to 911, improving funding for PSAPs and monitoring
collections and disbursements, promoting federal leadership in developing better 911

capabilities, and transitioning to IP-enabled 911 systems (Moore, 2009). These goals are



nonnegotiable and must be achieved to ensure the safety and security of the American
people (Moore, 2009). Chat rooms may offer a solution to these challenges. As such, this
study analyzed the use of chat rooms within a city of Missouri's 911 answering points to
improve access to emergency services for those unable to access traditional points of
access due to the emergency in a city in Missouri and identify barriers and
implementation strategies.

According to Shoham (2004), online chat rooms provide a unique virtual space
that enables individuals to engage in conversation on a variety of topics while
experiencing a state like "flow.” The ability to manage and enhance one's online persona
in chat rooms presented a vital opportunity for building a positive reputation within the
community. Moreover, the study of this phenomenon offered an excellent opportunity for
interdisciplinary research with broad implications for fields such as psychology,
sociology, and communication studies.

Millions of Americans dial 911 every year during emergencies. However, the
current 911 system infrastructure is outdated and inadequate to handle modern
communication technologies. Therefore, state and local governments must upgrade to
NGI11, which has advanced capabilities such as processing images, audio files, and
videos. State and local authorities, with support from federal agencies, are responsible for
deploying NG911. NHTSA's National 911 Program leads the effort and collaborates with
federal, state, and local 911 stakeholders. By analyzing the dynamics of online chat
rooms, researchers can understand how people form and maintain social connections in

virtual spaces. Hence, this exploration of chat rooms presented an exciting and critical



area of research with the potential to provide valuable insights into the interplay between
virtual and physical environments and how individuals navigate these spaces.
Purpose of the Study

This generic qualitative research explored and analyzed the use of chat rooms
within a city of Missouri's 911 answering points to improve access to emergency services
for those who cannot use traditional access points due to emergencies. The context of this
study was the situations included people with auditory challenges (deaf and hard of
hearing) and speech impediments. In addition, they included people who require silent
communication due to a myriad of reasons, such as home invasion, insurrection,
kidnappings, mall shootings, and hostage or shelter-in-place incidents.

Public safety is the responsibility of the local authorities. Initiatives must be
identified to improve the safety of vulnerable populations by ensuring equal and timely
access to emergency services when needed. The FCC does not have authority to issue
rules regulating 911 emergency call centers. This includes guidance related to chatrooms
for 911 communications. This means that local public safety departments and agencies
must identify access barriers to 911 emergency services and implement measures to
improve access for all residents, including using emerging technologies such as text-
t0911, Next Generation 911 (NG911) system, and other technologies (Goldstein, 2018).

This research was vital to improve access to 911 communications because
advanced technology may reduce the caller's risk of needing silent communications at the
PSAP. To fully grasp the problems that plague the 911 emergency services today, it is

crucial to have a comprehensive understanding of how the system operates in the United
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States. The 911 system was initially built to cater exclusively to landlines. Whenever an
emergency call is placed from a landline, 911 can instantly pinpoint the caller's location
(Kochak et al., 2022). 911 chatroom communications offer such opportunities. To support
the call to advance technology within the PSAP in a city in Missouri, data and
information were collected from a participant survey of various stakeholders, that is,
public safety officials, 911 dispatchers, police officers, firefighters/paramedics/EMTs in a
City of Missouri. Additionally, data collection included document analysis such as 911
call statistics, crime analysis reports, and victim demographic information and statistics.
Research Questions

Research question (RQ)1-Qualitative: What is the feasibility of exploring 911
chatroom communications in a city in Missouri?

RQ2-Qualitative: What are the major challenges involved in implementing 911
chatroom communications in a city in Missouri?

Theoretical Foundation

The theory that grounded this study was the theory of technological determinism,
“which advocates that technology can influence society, however, without being affected
by humans” (Ticdu & Hadad, 2021, p. 146). The major theoretical propositions,
according to Ticdu and Hadad (2021), are the degree to which the force of technology can
determine and shape the trends in social changes in terms of the human way of thinking
and acting. The theory of technological determinism has its roots in World War II when it

was first formally enunciated and is built on the idea that technology is an exogenous
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force, having its existence, with no determinants coming from social concerns or
pressures, but being able to determine social structures (Walton, 2019).

The theory of technological determinism is a significant and pronounced
perspective emphasizing technology's tendency to shape. The theory of technological
determinism supports this research because although 911 communications technologies
improve access to those requiring emergency services, the “technology” influences how
users think and act relative to their decision to use 911 emergency services. For those
with hearing and speech impairments, there may be a reluctance to use 911 if barriers to
user-friendliness and accommodation of disabilities persist. This can translate into
increased safety risks for this population and liability exposure to the local government
jurisdiction.

Sensor networks are a class of devices that revolutionize the capture, processing,
and communication of critical data for use by first responders (Lorincz et al., 2004). Title
IT of the Americans with Disabilities Act (ADA) mandates access to emergency services.
Often called 9-1-1 centers, the Department of Justice regulates PSAPs. As a regulator
under ADA’s Title IV on telecommunications accessibility, the FCC governs
communications companies concerning supporting and interconnecting PSAPs.

In the 1990s, both agencies improved access to 9-1-1 for people who are deaf,
hard of hearing, or have speech impairments, thanks to their rules. During the past 5 to 8
years, the use of traditional wireline telephones and text telephones among deaf, hard of
hearing, and speech-disabled people has declined as new technologies for text wireless

communications and relay services have rushed to internet protocol (IP)-based
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technologies. The PSAPs cannot be contacted via the newer forms of
telecommunications, such as e-mail, instant messaging, and [P-based relay services,
including video relay services. The gap between the technology supported by policy and
the technologies currently being used by deaf and hard-of-hearing people has become a
severe problem that is difficult to solve because of the separate jurisdictions of the two
agencies, the need for coordination within the FCC, technological challenges, and
funding issues (Harkins & Strauss, 2010). Chatrooms are an excellent solution for
providing housing to sensor technology networks.

Miller (2020) asserted that technology is morally and politically neutral, and its
material properties do not determine its inherent value. Technology's artifacts are an
integral part of the normative order, and they can be objectively valued. The significance
of value talk cannot be dismissed as trivial or metaphorical since values enshrined in
technology have far-reaching implications beyond creators and builders. Therefore,
taking a position in this debate had concrete and tangible consequences in the form of
ethical constraints on the development of technology. The theory is relevant to this study
insofar as it supports the qualitative approach used to answer the RQs regarding the use
of chat rooms within a city of Missouri's 911 answering points to improve access to
emergency services for those who cannot use traditional access points due to
emergencies.

Nature of the Study
This qualitative research study design applied a generic approach to capture the

experiences of various stakeholders in a City within Missouri, the Missouri 911
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emergency services system (see Creswell, 2013). Qualitative methodology enables
researchers to conduct an in-depth exploration of intricate phenomena within this specific
context (Rashid et al., 2019). As such, the study used purposeful sampling to identify
participants. It was anticipated that at least 20 participants would be surveyed for this
study. In addition, document analysis of public records comprised part of the data
collection process. Data were analyzed using a deductive thematic analysis to provide key
themes responding to the guiding RQs.

Semistructured interviews were distributed that captured the experiences of staff
from the fire, police, emergency medical services (EMS), and 911 dispatchers regarding
their experiences with the 911 system. Having a clear understanding of their perspectives
was crucial regarding 911 chatroom usage. Data were also collected to review and
analyze essential documents such as 911 call statistics, emergency services dispatch logs,
victim and user demographic statistics, etc. [ aimed to determine if the current 911
algorithm system omitted any members of society and presented access barriers in their
ability to request emergency services. This information was also used to inform the
feasibility of integrating 911 chatroom communications into the 911 communications
network.

Definitions
Advance life support (ALS): As defined, ALS refers to all procedures of BLS, as
well as advanced airway management, intravenous infusions and medications,
synchronized cardioversion, cardiac monitoring, electrocardiogram interpretation, and

other procedures that are conventionally performed in the hospital (Morrison et al.,
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2010).

Algorithms: A systematic procedure that produces—in a finite number of steps—
the answer to a question or the solution of a problem (Britannica, 2023).

Basic life support (BLS): A prehospital emergency service uses noninvasive
lifesaving procedures, including cardiopulmonary resuscitation, bleeding control,
splinting broken bones, artificial ventilation, basic airway management, and
administration of oral or rectal medications (Morrison et al., 2010).

Chat room: A chat room is an online site where people can chat online. It is a
synchronous CMC chat environment including text, audio, or video conferencing
(Maharg, 2016).

Deaf: A functional deficiency in the ear; a difference in hearing (DePoy & Gilson,
2004).

Disintermediation: It involves the removal of intermediaries in a supply chain,
often through digital process reengineering (Maharg, 2016).

Dysphonia: A voice alteration that hinders communication (Nacheta, 2018).

Emergency medical technicians (EMT5): EMTs provide out-of-hospital emergency
medical care and transportation for critical and emergent patients who access the EMS
system (National Registry of Emergency Medical Technicians, 2024).

Emergency medical services (EMS): EMS is a system that responds to
emergencies in need of highly skilled prehospital clinicians (ems.gov, 2024).

Hard of hearing: Although the term hard of hearing has often been used to

describe people with less than severe hearing loss (Punch et al., 2004).
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Hoarseness: A rough quality in the voice (Nacheta, 2018).

Public safety answering point: PSAPs receive and direct emergency calls by a
designated center known to ensure the appropriate responder is dispatched to the location
where assistance is required. According to the National Emergency Number Association,
a PSAP is a center that is equipped and staffed to receive 911 calls (as cited in Johnson et
al., 2005).

TDD technology: The acronyms TDD (telecommunications device for the deaf)
and TT (text telephone) are used interchangeably to refer to any type of text-based
telecommunications equipment (UW, 2023).

The theory of technological determinism: The term "technological determinism"
is often used by critics to reject certain theoretical and empirical claims. However, it can
also be seen as a valuable perspective that emphasizes the autonomous and social-shaping
tendencies of technology. Therefore, it is important to understand that this term can be
used productively to analyze the impact of technology on society (Dafoe, 2015).

Vocal disabilities: A change in how the voice sounds (Mayo Clinic, 2022).

Assumptions

Assumptions play a crucial role in any research study, especially those involving
participant interviews. For example, assumptions for this study included participants'
willingness to complete the survey to achieve saturation and share their experiences and
perspectives. It was assumed participants answered the survey questions honestly and
accurately. For example, participants were currently working in 911 emergency services;

consequently, the questions were sensitive and acceptable to the participants.



16

I assumed unfettered access to public documents and stakeholder participants. The
documents provided for review had to be relevant to the study, and the data they
contained needed to be accurate and reliable. To inform this study, public records of 911
calls for specific emergencies were needed. Therefore, no crucial information was
deliberately omitted or withheld during reporting. In addition, documents had to be
authentic and unaltered. These types of deficiencies challenged data integrity. All
documents identified for the study were confirmed and vetted by the appropriate experts,
who ensured the information contained in them was accurate and reliable.

Scope and Delimitations

The purpose of this generic qualitative study was to explore the use of
communications technologies to improve access to 911 emergency services for those with
hearing and speech impairments in a City in Missouri. As such, the geographical scope of
the study was limited to a City in Missouri's 911 communications element. The aim was
to help improve access to 911 communications to reduce any risk to the caller and first
responders. This required the data and information to be collected from participants who
comprised the following stakeholders: public safety officials, 911 dispatchers, police
officers, and fireman/paramedics/EMTs in the City of Missouri. Therefore, purposeful
sampling was enlisted because I needed to include the perspectives and experiences of
participants who were responders in the City of Missouri's 911 communications element.
These scope restraints reduced the transferability of the study insofar as the research is

only related to the setting of the City of Missouri.
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Data collection included semi structured interviews with emergency services
dispatchers. This information helped to identify the nature of the 911 call, how the caller
accessed emergency services, the challenges or barriers with the technologies used to
access the services, and the emergency response result because of these factors. I aimed
to determine if the current 911 algorithm system omitted any members of society and
presented access barriers in their ability to request emergency services and how 911
chatroom communications could reduce these barriers.

Limitations of Study

Potential limitations of this study included insufficient sample size due to a lack
of participants for various reasons such as lack of availability, conflict of interests, and
limited access to crucial documents for the document analysis portion of the study.
Another limitation of the study was the lack of generalizability to other jurisdictions
because the technology explored in this study was not available in other jurisdictions. In
addition, 911 procedures and technologies for accessing 911 emergency services differed
by jurisdiction. Due to these limitations, the findings are not extendable in transferability
beyond the setting of the City of Missouri.

Significance of Study

This study was significant because it could improve access to 911 emergency
services by integrating chatroom communications technology. From a technological
perspective, having algorithms aligned with modern technology could improve local
government jurisdictions' public safety and crime-fighting capabilities. Because public

safety is the responsibility of the local jurisdictions, initiatives were identified to enhance
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the safety of vulnerable populations by ensuring equal and timely access to emergency
services when needed (see Miller, 2020). The findings may prove useful for advancing
social change by providing useful data to extend 911 services to those that may not
traditionally be able to access these services. Furthermore, the findings provide useful
information to extend the application of 911 services for practice and policy by providing
data regarding potential barriers from a qualitative perspective.
Summary

Currently, the FCC does not have the authority to issue rules regulating 911
emergency call centers. This means that local public safety departments and agencies
must identify access barriers to 911 emergency services and implement measures to
improve access for all residents, including using emerging technologies such as text-
to911, the NGI11 system, and other technologies. This research was necessary because
improving access to 911 communications could reduce the risk to the caller and first
responders. The following Chapter 2 reviews relevant literature pertaining to the topic of

the study and the theoretical framework.
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Chapter 2: Literature Review
Introduction

The problem is that Missouri's 911 answering points require strategies to improve
access for those who cannot use traditional access points due to emergencies. The
purpose of this generic qualitative study was to explore the use of communications
technologies to improve access to 911 emergency services for those with hearing and
speech impairments in a City in Missouri. More specifically, I explored and analyzed chat
rooms within a city in Missouri's 911 answering points to improve access to emergency
services for those who are unbalanced in using traditional access points due to
emergencies. These situations included people with auditory challenges (deaf and hard of
hearing) and speech impediments. In addition, they included people who require silent
communication due to a myriad of reasons, such as home invasion, insurrection,
kidnappings, mall shootings, and hostage or shelter-in-place incidents. Public safety is the
responsibility of local authorities. It is vital to identify initiatives that improve the safety
of vulnerable groups by ensuring equal and timely access to emergency services (Miller,
2020).

There were several essential purposes for the literature review for this specific
study. First, it was vital to place the aim of the study in the context of previous studies,
which explored, analyzed, and evaluated the use of 911 technologies in emergency
services. The studies reviewed for this research identified gaps in research, knowledge,
and understanding of how 911 technologies can mitigate and support persons with

disabilities. I examined specific disabilities such as mobility, sight, hearing, and cognitive
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challenges and how specific technologies help persons with disabilities negotiate the 911
emergency services systems (see Manley & Kim,2012). As such, this study contributed to
the existing body of work to improve 911 communications.

Second, this literature review contributed to developing a theoretical framework
for studying the theory of technological determinism. This theory asserts that technology
can influence society without being affected by humans (Icdu & Hadad, 2021). In terms
of human thinking and acting, this theory questions the degree to which technology can
determine and shape social changes (Icau & Hadad, 2021). By studying concepts and
theories in current literature, [ am able to build on existing knowledge and further
develop the ideas that emerged from this study.

Lastly, the literature allowed me to glean insights from previous studies that can
help to interpret the findings that emerge from this study. The technologies explored in
previous studies are often dependent variables, while people with disabilities and other
911 users are independent variables. Consequently, understanding how others have
interpreted data from similar studies helped determine how results contributed to the
broader context of the topic (see Ellcessor, 2019).

Literature Search Strategy

To ensure a thorough review of the literature, I conducted an exhaustive search of
library databases and used multiple search engines. I conducted this literature review
using various sources from Walden University databases such as ProQuest, EBSCOHost,

Academic Search, Google Search, Homeland Security Digital Library, SocINDEX with
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Full Text, dissertations, and theses at Walden University, JSTOR, ProQuest Central,
Criminal Justice Database, Lexis/Nexis Academic Universe, Sage Premier Journals, and
Science Direct.

To avoid overlooking relevant studies or articles, I used a wide range of search
terms. Key terms included emergency services, EMS, EMT, algorithms, TDD technology,
deaf and the hard of hearing, vocal disabilities, dysphonia, dimidiation, chat room,
advance life support, basic life support, public safety answering point, theory of
technological determinism, Text-to-911, TTY ( text telephone) devices, real- time text
(RTT), video relay service (VRS), captioned telephone srvice (CTS), speech-to- speech
(STS), internet protocol captioned telephone service (IP CTS), accessible emergency
information (AEI), smartphone apps, automatic location information (ALI)
enhancements, and speech recognition software.

Also, I attempted to locate as much research as possible that directly addressed the
questions of this study. A considerable number of studies explored 911 emergency
services using a variety of technologies. However, there were no studies that specifically
explored the use of chatrooms for 911 access for people with vocal disabilities or who
require silent 911 communications. Additional investigation in this area was necessary
due to the lack of available scholarly resources. By researching specific studies using
similar research methods on 911 communications, I attempted to close this gap in the
literature.

I used the noted keywords to search Google Scholar and Worldwide Web to

identify studies relative to the survey. The literary search I conducted to fill the literary
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void essential to my understanding of the research included a thorough exposure to
previous research related to the study topic to ensure I had a comprehensive
understanding of the background of the problem. I critically analyzed the research,
considering methodological strengths and weaknesses and identifying gaps in literature. I
also evaluated the literature review to ensure it was up-to-date and comprehensive.
Finally, I synthesized the different pieces of research to provide a comprehensive
overview of the study.
Theoretical Foundation

Technology plays a vital role in determining the development and shape of
society, according to the theory of technological determinism. Technology is often
regarded as a driving force for social, cultural, and economic changes, frequently
determining the course of human history. Technology determinists assert that
technological innovations profoundly affect how people think, behave, and organize
themselves. Several central ideas characterize technology determinism, including the
inevitability of technological progress, the autonomous nature of technology, technology's
impact on culture society, and the technological imperative (Bretschneider & Mergel,
2015; De la Cruz Paraga & Lin, 2016).

The concept of technological progress' inevitability underscores the continued
need for innovation in emergency communications technologies. For example, the theory
of technological determinism assumes that certain technologies develop over time,

affecting various aspects of society (Ali et al., 2021). When tracking the evolution of 911
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communications, it is possible to assess how technology has impacted it. As indicated

below, 911 communications have undergone significant advancements over the years:

In 1968, the 911 emergency number was established as a universal hotline for
all emergencies in the United States. Those in need of assistance were to call a
simple, easily remembered number in case of an emergency.

In the 1970s, 911 systems used voice-based communication. Dispatchers
would respond directly to calls, gather information, and dispatch emergency
services as appropriate.

In the 1980s, enhanced 911 (E911) became available, and automatic location
information (ALI) was transmitted with the call. As a result, dispatchers could
receive the caller's location automatically, thereby improving response times.
In the 1990s, the 911 system switched to digital technology, enabling more
efficient call handling and integrating computer-aided dispatch (CAD)
systems. As a result of this digitalization, emergency response times and
accuracy have been improved (Ali et al, .2021).

In the 2000s, efforts were made to improve location accuracy for wireless 911
calls with the widespread adoption of mobile phones. As a result of the
integration of GPS technology into mobile devices, emergency services can
receive more precise location information.

During the 2010s, text-to-911 services were introduced to enable people to

send text messages to emergency services. This benefit was particularly



24

apparent when speaking on the telephone was potentially dangerous or
impossible.

* Atransition to NG911 is currently underway. In addition to supporting text,
images, and video communications, NG911 is designed to support multimedia
communications. IP-based technologies also enhance data transfer and routing
(Ali etal., 2021).

With the advancement of technology, 911 systems continue to explore integration
with emerging technologies to enhance emergency response capabilities. These
technologies include artificial intelligence (Al), real-time data analytics, and the Internet
of Things. A continuous effort has been made to leverage technology and improve the
effectiveness of emergency services, resulting in a rapid and accurate response to
emergencies due to 911 communications.

The theory of technological determinism has considerable application to this
study. According to this theory, major technological innovations in 911 communication
systems and technologies have improved public safety, significantly changing society.
Approximately 240 million 911 calls are made annually in the United States. This
represents an average of more than 600,000 calls per day. The theoretical framework is
relevant to the study as it provided context towards Missouri's 911 answering points,
which require strategies to improve access for those who cannot use traditional access
points due to emergencies. The theory provided context to address the RQs and interpret
the findings regarding the use of communications technologies to improve access to 911

emergency services for those with hearing and speech impairments in a City in Missouri.
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Literature Review Related to Key Concepts

Research on 911 communications found that the number of 911 calls made does
not necessarily translate into effective law enforcement or emergency services responses
to 911 calls: how 911 dispatcher information to law enforcement officers by the 911
dispatcher influences police response times considerably. According to a 2007 study of
Baltimore Police Department calls for service throughout 2000, approximately 113,000
calls were dispatched by the department (Neusteter et al., 2019). Based on the sparse
information provided by dispatchers, officers often made significant assumptions about
the legitimacy of 911 calls, which affected their responses to them. It was found that
officers who perceived calls as legitimate were more likely to act as a matter of urgency -
in fact, perceptions of legitimacy (whether police could provide a meaningful service)
were more influential on officers' behavior than the type of service needed (Neusteter et
al., 2019).

As such, chatrooms for 911 communications, including text and voice messaging,
hold promise for improving the capabilities to provide critical information that can be
conveyed to emergency responders to inform their decision-making in responding to 911
emergencies. Several factors must be considered when setting up a chatroom for 911
communications, including security, reliability, and real-time requirements. It is essential
to ensure the safety and privacy of individuals in emergencies to comply with legal and
regulatory requirements. The implementation process must consider the requirements for
real-time communication, platform security, redundancy, reliability, testing, and

simulation.
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In the United States, for more than 5 years, launch frames and educational
materials have been framed text to 911 for the deaf, disabled, and nondisabled people to
make voice calls. When analyzing text to 911 infrastructure, disposition, and
dismediation materials are influential agents and, by their exceptional nature, shape a
technological infrastructure that may resist domestication. When implementing an
infrastructural inversion, representations use disability and deafness as "assistive
pretexts."

Previous Studies on 911 Communications

Simultaneously, this ideology justifies excused infrastructural holdover,
technological changes, institutional biases, and limited functionalities, perpetuating the
historical marginalization of disabled people and constricting the possibilities of
communication for everyone (Ellecessor, 2019). Qualitative interviews have revealed
people with chronic voice disorders and spasmodic dysphonia (SD) avoid performing a
specific vocal task because of the effort required to speak (Isetti & Meyer, 2014).

The vocal mechanism, when compromised, leads to vocational barriers. Thus,
with intervention, many clinicians assist individuals with SD in being present at their jobs
and ensuring quality work performance is not compromised (Isetti, 2021). Occupational
voice users could be at risk for a vocal disorder. The theoretical assumption test sites that
the Emergency 911 dispatcher or telecommunicator's heavy vocal load exposes a risk for
voice disorders. 911 emergency telecommunicators (911ETCs) study assessed the

prevalence of voice complaints.
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A cross-sectional study design survey with 71 completed responses provides
information about voice complaints, workload, and voice health. A higher rate of
911ETCs reports voice symptoms and Voice Handicap Index-10 more than the public has
been diagnosed with a vocal disorder prevalence, which mirrors the general population
prevalence. In conclusion, the 911ETCs in the voice community might be underserved
and benefit from education on treatment and vocal health for voice complaints
(JohnsFiedler & Van Mersbergen, 2015).

The ability for technology to text 911 to emergency call takers from mobile
phones or devices would be helpful for deaf and hard-of-hearing consumers and anyone
unable to make a voice call in a dangerous situation. FCC rules require all wireless
carriers and other providers in the United States to deliver emergency texts to call centers
that request them. If there is a request, providers must provide it within 6 months. If a call
center places a request, the providers must deliver it within 6 months. The rule applies to
interconnected text messaging application providers.

Currently, in most areas, deaf and hard of hearing residents have a TTY to seek
emergency assistance from a PSAP, also known as a 911 emergency call center, which
can be time-consuming. However, in regulating rules for the 911 emergency call centers,
the FCC does not have the authority to enforce PSAP to accept text messages. Instead, the
FCC encourages PSAP to get texts as providers develop the capability of text-to-911.

The Department of Justice (DOJ) has the purview and has not issued any rules

regarding texting to 911. Instead, emergency call centers are encouraged to accept the text
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as technology develops to text 911. The 911 system should be immediately, directly, and
equally provided access to all because it is a critical life-saving program.

Continuously, the National Association of the Deaf (NAD) advocates implementing
textto-911. The FCC develops a master registry if a person wants to know if their area
provides text-to-911, and a person can inquire with their wireless phone company for the
availability of text-to-911 in their area. Additionally, speed and accuracy are imperative
when submitting an accurate address or location to text-to-911 (NAD, 2019).
Dispatcher Challenges

Speaking with an emergency 911 dispatcher is taken for granted by most. The
dispatcher gathers information, asks questions, and notifies the response. The caller
follows re-arrival instructions, and when needed, the dispatcher remains on the line until
police, medical responders, and fire arrive on the scene. This simplified description is a
repetitive process that occurs thousands of times daily. Additionally, this process is taken
for granted, and the deaf and hard of hearing are omitted. In most cases, emergency
communications are not functional and are equivalent to the hard of hearing and deaf as
they are for those who can hear, despite regulations and laws for an equitable 911
operating system (Fraizer, 2021).

In an emergency, instead of calling 911, texting becomes viable. The ADA
mandates equal access to emergency services for people who are deaf, hard of hearing,
and cannot speak. Further, calls to the 911 dispatcher increase accuracy in location and
convey other important information. Therefore, within the deaf community, equal access

to 911 is lacking (Miller, 2020).
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In the deaf and hard-of-hearing (Deaf/HH) population, it is critically important to
empower and foster a resilient act in public health emergencies during a critical
significant preevent phase and response. People with language, disability, literacy, or
cultural barriers are unreachable because of an emergency preparedness risk standard for
all-hazard communications and response. Approximately 90 million Americans with low
literacy ability and 32 million deaf and hard of hearing Americans have a challenge with
the increase of evidence during disasters; they experience property loss, injury, and death.
Therefore, a participatory community-directed approach to improve all-hazards
preparedness could provide benefits to a given community (Engelman, 2015).

Citizens are active participants throughout service planning and provision
according to the "New Public Management" paradigm. Nevertheless, citizens'
involvement is far from being applied within local governments. Formalizing the
contribution, timing, and role of citizens' participation in the municipal decision-making
process can mitigate dualism, thereby creating levels of front-line employees sharing a
citizen-oriented vision and a favorable cultural background within the organization
(Cassia & Magno, 2011).

Evolution of 911 Communication Technologies

New York's new 911 text messaging system arrived in the summer of 2017. City
officials admitted it was 2 years late and millions of dollars over budget (New York Post,
2019). A fast-growing petition from Change.org reached 35,000 signatures in one month;

the cloud-based voice and text platform petitioned Congress to mandate all emergency
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call centers to implement technology to respond to and accept 911 texts (PR Newswire,
2015).

To help emergency call centers in local governments and states receive, process,
and analyze various requests for 911 emergency aid, the Federal Government established
a grant program. The NG911 Act of 2020 helped deploy next-generation 9—1—1 system
(interoperable, secure, Internet protocol-based) throughout the United States, enabling
emergency call centers to receive, process, and analyze all types of 911 requests for
emergency aid (NG911 Act).

There are conflicting claims relating to the role of technology in social change.
Mostly, the debate is what clearly defines technological determinism. Approaches to the
concept are interpreted as the theory of technological determinism, and the cultural
phenomenon is norm-based accounts; unintended consequences accounts are viewed as a
technical enterprise of unexpected social outcomes. Both systems are strictly
deterministic, rely on technological features, and should not be considered. An
ontological claim and logical sequence account for the theory of technological
determinism as a universal law of nature, which deserves the label of technological
determinism and suggests criteria for Marx's assessment of technology. A Logical
Sequence Account is not about force production, which is Marx's argument. The
developmental factor is the forces of production: humans, alienation resistance, the drive
for self-expression, and the ever-growing expansion of needs. In character, this is

nontechnological, but the facilitating role was technology (Bimber, 1990).
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An unattended but essential consideration when discussing citizens' participation
efforts is trust and if public officials trust the citizens. If not, how do they implement
empowering and engaging policies to emancipate the citizens? In a study of local
government public administrators, there was an attempt to answer four questions: Is trust
by public officials essential and relevant; can valid constructs be differentiated from other
constructs; what are the factors that influence its level; and how does belief affect the
effort of citizen involvement (Serensen & Bentzen, 2020)? A survey of 320 public
administrators shows that citizen trust is a relevant construct and reasonable attempt to
predict citizen involvement efforts. The view of citizens in the eyes of public
administrators is neutral- neither distrustful nor trustful. Finally, trust factors are
identified at societal, individual, and organizational levels.

Based on this reflection, it is crucial to explore implementing an open
governmental policy in the local dimension, with a focus on (a) the impact generated
through an open government initiatives improvement process, the quality of citizen's
livelihood, and the deliverance of public services; (b) open policies potential to advance
the involvement of the different branches of State; (c) the potential offered by the
closeness in local governments to empower the community as a catalyst for innovation,
and encourage citizens to diversify participation; and (d) in subnational governments, the
challenges and lesson of implementing these tools (Renator & Lonati, 2019).

Summary and Conclusions
This generic qualitative study examined how communications technologies can

improve access to 911 emergency services for those with hearing and speech impairments
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or who require silent communications in a Missouri city. This study examined and
analyzed the use of chat rooms within a city in Missouri’s 911 answering points for those
who cannot access traditional access points due to emergency situations. Individuals with
hearing impairments and speech impediments may fall into these categories. Prior studies
that explored, analyzed, and evaluated 911 technologies in emergency services should be
placed in the context of this study. Based on the reviews conducted for this study, gaps in
research, knowledge, and understanding were identified. Specific disabilities such as
mobility, vision, hearing, and cognitive challenges were examined in the study, as well as
how specific technologies can aid people with disabilities (see Manley & Kim, 2012).
This literature review contributes to developing a theoretical framework applying
the theory of technological determinism. The theory of technological determinism holds
that technology affects society without humans (Icdu & Hadad, 2021). According to this
theory, technology affects human thinking and behavior (Icau & Hadad, 2021). Building
on existing knowledge from current literature allows me to develop the ideas that emerge
from this research. Using literature, I can gain insight into previous studies that can help
interpret this study's findings. In previous studies, technology is frequently a dependent
variable, while people with disabilities are an independent variable. This helps determine
how results contribute to broader topic contexts (Ellcessor, 2019). The following Chapter
3 reviews the methods of data collection and analysis used to address the purpose of the

study.
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Chapter 3: Research Method
Introduction

In this generic qualitative study, I investigated how communication technologies
can enhance access to 911 emergency services for individuals with hearing and speech
impairments in a city in Missouri. Specifically, I explored and analyzed the use of chat
rooms within the 911 answering points of a city in Missouri to improve access to
emergency services for individuals unable to use traditional access points due to
emergencies. These individuals included but were not limited to people with auditory
challenges (deaf and hard of hearing), speech impediments, and those who require silent
communications due to a myriad of reasons such as home invasion, insurrection,
kidnappings, mall shootings, and hostage or shelter-in-place incidents.

The studies reviewed for this research revealed gaps in research, knowledge, and
understanding of how 911 technologies were utilized to support individuals with
disabilities. I examined specific disabilities, such as mobility, sight, hearing, and
cognitive challenges, and how chat rooms within the 911 answering points could assist
individuals requiring 911 silent emergency services systems (see Manley & Kim, 2012).
This section addresses the research design and rationale, the role of the researcher,
methodology, and issues of trustworthiness.

Research Design and Rationale
The following RQs defined the study:
RQ1-Qualitative: What is the feasibility of exploring 911 chatroom

communications in a city in Missouri?
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RQ2-Qualitative: What are the major challenges involved in implementing 911
chatroom communications in a city in Missouri?

The central concepts of the study referred to lived experiences of various
stakeholders in a city in Missouri's 911 emergency services system. The research design
used semistructured interviews to capture the specific knowledge and perspectives of
participants regarding the feasibility of using chatrooms within 911 answering points.
Semistructured interviews with an open-ended response option enable people to provide
feedback using their own words. A specific response is requested instead of a yes/no or
graded answer (see Agustianingsih & Mahmudi 2019). Rather than using closed-ended
questions, utilized in quantitative research and limiting participant engagement,
openended questions helped uncover insights and opinions.

For example, prior researchers captured the lived experiences of staff from the
fire, police, EMS, and 911 dispatchers regarding their experiences with the 911 system
(see Appendix). Of importance were their perspectives regarding the use of 911 chatroom
communications. These perspectives were extrapolated from the survey for each question,
categorized, and structured according to significant themes to address the RQs. In
addition to these perspectives gleaned from the survey, a content analysis of important
documents such as the city's 911 call statistics, emergency services dispatch logs, incident
and victim data, and user demographic statistics, was conducted.

[ aimed to determine if the current 911 algorithm system omitted any members of
society and presented access barriers to their ability to request emergency services. It then

assessed the feasibility of how chatrooms within 911 answering points improve access
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and users' ability to use chatrooms for silent communications. This information also
informed the feasibility of integrating 911 chatroom communications into the 911
communications network. In generic qualitative methods, researchers can explore
intricate phenomena within a specific context in depth (Smith, 2018). For this reason,
participants were identified by purposeful sampling in the study. Approximately 60
participants were surveyed for this study. Data collection also included document analysis
of public records, as described later in this chapter.

Role of the Researcher

Qualitative research design elements and suggested best practices for qualitative
research design, conduct, and reporting are described by Johnson et al. (2020). These
include several components, including a clear RQ and a solid conceptual framework, both
of which enhance trustworthiness and minimize researcher bias. Collecting and analyzing
qualitative data is often modified iteratively to answer the RQ(s). To ensure rigor,
researchers must reflect on their biases and rationale as the study unfolds (Johnson et al.,
2020).

As a public safety professional with 35 years of experience, my role in this
research study was essential in collecting, analyzing, and synthesizing the relevant
documents to address the current gap in the literature. Additionally, I have direct
knowledge of the governmental structure in Missouri after working with public safety in
a city within Missouri's government in law enforcement, community outreach,

dispatching, and crisis training. Having an academic background and experiential
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learning aligned with the requirements of this study and, therefore, made me an excellent

candidate for the researcher position.

My current background perfectly qualified me to conduct this research as a
doctoral student. I was committed to maintaining objectivity throughout the study by
relying solely on data provided by the Missouri government and reserving my opinions
until all research was complete. I ensured the literature served as the primary source of
information for this study and kept a reflective journal throughout the data analysis
process to help minimize any potential researcher bias.

For the specific research study conducted in a city in Missouri relating to
incorporating a chatroom within the 911 system, participants were anonymized using
Survey Monkey. This was important because, in qualitative research, reflexivity is
essential to the rigor that influences decisions and actions based on preconceptions and
biases. From choosing which question to investigate to presenting the results, a
researcher's background, beliefs, and experiences can influence any aspect of the
research. It was, therefore, essential to acknowledge and address the potential effect of
researcher bias and any ethical considerations, even at this early stage. For example, the
survey questions influenced study design and affected participants' lives, the researcher's
relationship with others, and the researcher's ability to address potential bias and ethical
concerns (Johnson et al., 2020).

An essential aspect of this study was document analysis, which gathered
information related to the research topic. For example, my job as a researcher was to

thoroughly analyze the official documents collected as part of the research process (see
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Bowen, 2009). Furthermore, because of the nature of this study, there were data
collection issues due to researcher bias within this research study. As part of the
document reviews and any possible ethical issues that were addressed, it was important to
ensure that the information used for this research is public knowledge or obtained per all
protocols (see Bowen, 2009).
Methodology

This section provides a comprehensive overview of the qualitative methodology
that was used to conduct the research. It was essential to clearly outline how data were
collected to address the existing gaps in the literature and effectively respond to the RQs
at hand.
Participant Selection Logic

The purpose of this qualitative case study was to capture various stakeholders'
experiences concerning the 911 emergency service system for a city in Missouri (Levitt et
al., 2021). The population was 911 emergency service dispatchers. The sample was 911
emergency service system for a city in Missouri. Purposive sampling was used to target
participants who were (a) over the age of 18 and (b) could provide perspectives about 911
chatrooms. Participants were asked the criterion verbally to ensure eligibility for the
study.

The objective of sampling methods, whether quantitative or qualitative, was to
optimize efficiency and validity. In either case, sampling must align with the aims and
assumptions inherent in the methodology (Palinkas et al., 2015). Quantitative methods

are generally meant to achieve breadth of understanding, while qualitative methods are
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intended to achieve depth of understanding. A qualitative method emphasizes saturation
(i.e., obtaining a comprehensive understanding until no new substantive information is
acquired; Palinkas et al., 2015).

This qualitative research study design applied a generic approach to capture the
experiences of various stakeholders in a city in Missouri's 911 emergency services system
(see Creswell, 2009). As such, participants in the study were firefighters, police officers,
EMS personnel, and 911 dispatchers. Each occupation was selected based on its unique
involvement and perspective relevant to the study.

Again, researchers use purposeful sampling in qualitative research to select study
participants according to the research goals (Benoot et al., 2016). A core argument
supporting purposeful sampling was presented by Benoot et al. (2016), who suggested
that the purpose of sampling is not to be comprehensive. As a result, researchers are not
interested in exploring all possible information relevant to their study but rather in
examining different conceptualizations of the study's problem, question, or subject
(Benoot et al., 2016).

Instrumentation

Interviews were conducted to collect information about staft experiences from the
fire department, police department, EMS, and 911 dispatchers with the 911 system.
Understanding their perspectives about 911 chatrooms was crucial. Current studies
reviewed for this research identified gaps in research, knowledge, and understanding of
how 911 technologies were used to mitigate access barriers and support people with

disabilities and those who require 911 silent communications. It was imperative to
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prioritize the development of a strong and resilient Deaf/HH population that takes
proactive action before and effectively responds during and after major public health

emergencies.

Conventional all-hazards emergency preparedness communication methods were
ineffective in reaching individuals with barriers such as literacy, language, culture, or
disability. This was an alarming issue, particularly given the growing evidence of higher
risk for injury, death, and property loss during disasters for the 32 million Deaf/HH
Americans and 90 million Americans with low literacy skills. Therefore, adopting a
participatory, community-directed approach is crucial to improve the all-hazards
preparedness capacity of the Deaf/HH population (Engelman, 2012). Moreover, there
were no studies that specifically explored the use of chatrooms for 911 access for persons
with vocal disabilities or who require silent 911 communications. As such, additional
investigation in this area was necessary due to the lack of available scholarly resources.

In this study, I investigated whether the current 911 algorithm system omits any
members of society and presents barriers to their access to emergency services. As a
result of this information, I was also able to assess whether 911 chatroom
communications were feasible to integrate into the 911 communication network. In this
specific context, a generic qualitative study enabled the researcher to explore intricate
phenomena in depth. Consequently, I used purposeful sampling to identify participants.
For this study, at least 60 participants were expected to be surveyed. The content analysis

of public records was also included in the data collection process.
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According to studies, an interview can be administered using several methods.
Interviews were traditionally conducted by phone. However, web surveys, such as Zoom,
have become more popular as technology advances. This distribution of a data collection
method consists of interview participants being sent electronic questions through a web
survey as a data collection method (Sammut et al., 2021). In addition to email, social
media sites such as Facebook and web intercept surveys, which appear when visitors visit
a website, can distribute web interviews in various ways. Using Zoom to deliver an
interview is possible in two ways.

Data saturation or thematic saturation was expected to be pursued and established
in qualitative research. Instead of assessing the adequacy of data in developing theories
(like theoretical saturation), this approach focuses on the sample size (Hennink & Kaiser,
2022). A saturation point refers to the point in data collection when no more issues or
insights are identified, and data starts repeating so that further data collection is
redundant. This indicates that an appropriate sample size has been reached. To
demonstrate content validity, sample saturation suggests that a sample has captured the
diversity, depth, and nuances of the phenomenon studied Hennink & Kaiser, 2022). It is
becoming increasingly important to reach saturation in qualitative research to ensure
robust and valid data collection (Hennink & Kaiser, 2022). As a result, saturation is often
touted as a guarantee of qualitative rigor by authors to their readers and reviewers
Hennink & Kaiser, 2022). Table 1 reviews the relationship between RQs and the

interview questions.
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Table 1

Alignment of Interviews with RQs

Research Question Interview Questions
RQI1-Qualitative: What is the feasibility of 4,6,7,8,9,10
exploring the 911 chatroom communications

in a city in Missouri?

RQ2-Qualitative: What are the major 1,2,3,5
challenges involved in implementing 911
chatroom communications in a city in Missouri?

The interview instrument was reviewed and pre-validated by faculty during my
doctoral residency in March 2024. The faculty made recommendations, which I
implemented, to ensure that the survey questions were clear and related to the purpose of
the study. Each question needed to contribute to the achievement of my research
objectives. In addition, each question was checked to ensure that it was relevant to all
respondents. The quality of data could have been negatively affected by irrelevant
questions that led to confusion or frustration among respondents, but it was not. The other
critical pre-validation activities included ensuring that the survey questions were neutral
and unbiased, consistent in format and language, followed a logical flow, and that the
language and tone of the questions were appropriate for my target audience. The
interview was not tested using a small sample.

Procedures for Recruitment, Participation, and Data Collection
For this study, it was anticipated that more than 300 employees in the combined
agencies/services (fire, police, EMS, and 911 dispatchers) would receive an email with

the survey link. It was predicted that at least 20% or 60 people would complete the
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survey, sufficiently to achieve saturation. Studies have suggested that web-based surveys
also enhance time efficiency because recruitment targets can be achieved faster than
through mail surveys. By distributing and submitting questionnaires immediately,
participants do not need to enter data manually. This also reduces the possibility of errors
(Sammut et al., 2021). One major challenge is achieving sufficient representative
participation from all four participant categories

For this study, Zoom provided the platform for conducting a confidential
interview emailed to firefighters, police officers, EMS personnel, and 911 dispatchers
from the director of public safety using listservs. Listservs are methods of communicating
with a group of people via email. Although random sampling from email groups was easy
and listservs allowed large samples, the sampling for this study was purposeful;
notwithstanding, there was also a large survey sample.
Data Analysis Plan

In addition to participant perspectives gleaned for the web-based survey,
document analysis was used to collect contextual data from the city's 911 communication
systems. These documents included, but were not limited to, call statistics, emergency
services dispatch logs, incident and victim data, user demographic statistics, etc. This data
provided information regarding the frequency of 911 answering points within 30 days of
the commencement of the study and whether they underscore the need for exploring the
feasibility of using chatrooms within the 911 communications network.

For example, 911 call statistics helped identify and highlight the most

comprehensive and current data about the city's 911 systems. An emergency call must be
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routed to the correct PSAPs by enabling the phone company to associate phone numbers
with locations (Neusteter et al., 2019). The PSAP closest to the landline receives the call
made from a landline, and the address of the landline appears on the call-taker's screen.
However, creating a call from a wireless phone is more complicated. In the case of a cell
phone, the phone's signal is transmitted to the PSAP closest to the cell phone tower
(Neusteter et al., 2019). Cell towers may route calls to a PSAP that does not serve the
caller's location when a call is made near a jurisdictional border. These data helped
determine if chatrooms were a viable option as a 911 answering point. Emergency
services dispatch logs, incident and victim data, and user demographic statistics provide
substantial information about the nature of the 911 emergency. These documents and data
informed the need for silent communications and the feasibility of chatrooms as 911
answering points.

Data extrapolated from completed participant interviews were analyzed using
content analysis. A deductive thematic analysis of qualitative data requires categorization,
labeling, and prioritizing data. The results of the analysis were combined with data from
the document analysis to gain deeper insights. In qualitative data analysis, thematic
coding or thematic analysis is used to find themes in the text. To do this, words were
analyzed for meaning and sentence structure was analyzed. Participants' feedback was
coded according to thematic themes based on an analysis of their responses. As a result,
participants' perspectives regarding the feasibility of chatroom answering points for 911

communications were better understood.
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I used manual coding and a codebook, primarily an Excel Workbook, to keep track of
codes assigned to themes arising from the data analysis. A Microsoft Excel workbook
(and spreadsheets) was used to keep the data organized throughout the data analysis
process. I added new codes to the spreadsheet as new data was coded, and categories and
themes were reorganized, as necessary. Steps taken included the following:

- assign a label to each code

+ give a brief description of the concept or theme referred to in the code

+ identify the original date of coding or updating

« analyze how the code is related to other codes
Issues of Trustworthiness

To establish credibility (internal validity), robust data collection was required to
identify and assess salient factors, and sufficient detail was investigated to distinguish
relevant (typical) from irrelevant (atypical). The findings reflected reality as participants
see, and themes must capture relevant concepts based on the content analysis. In addition
to credibility, a reflexive journal enhanced transferability, reliability, and objectivity
(reliability and objectivity). It was essential to ensure generalizability when using
quantitative data (e.g., guaranteeing that the data represents the population from which
they were drawn).
Ethical Procedures

Qualitative methods often use precedents to determine the number of participants
based on their analysis type (Palinkas et al., 2015). Consequently, to demonstrate content

validity, sample saturation indicates that the sample has captured all the diversity, depth,
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and nuances of the phenomenon studied (Hennink & Kaiser, 2022). It is crucial to
achieve saturation in qualitative research to ensure the accuracy and validity of the data
collected (Hennink & Kaiser, 2022). Thus, it was no surprise that authors often offer
saturation to assure their readers and reviewers that their research was qualitatively
rigorous (Hennink & Kaiser, 2022).

Approximately 300 employees in the combined agencies/services -- such as fire,
police, EMTs, and 911 dispatchers -- were expected to be emailed with the link to take
the interviews as part of this study. I assumed that at least 20% or sixty people would
complete the interviews, which would be sufficient to ensure saturation of the poll. Many
studies have suggested that Zoom-based interviews have the additional advantage of
increasing time efficiency because recruitment targets can be achieved faster than if sent
via mail. As a result of participants receiving and submitting questionnaires immediately,
they did not need to enter data into the questionnaire manually. As a result, there were
fewer chances for errors to occur (see Sammut et al., 2021). Participation from all four
categories of participants was one of the significant challenges in achieving a
representative sample size.

I found this important because reflexivity is a critical element of rigor in
qualitative research, and preconceptions and biases can influence decisions and actions
based on prejudices and biases. Researchers' backgrounds, beliefs, and experiences could
profoundly impact any aspect of their research, from the choice of which question to

investigate to the presentation of their results. Even at an early stage, it was imperative to
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recognize and address any ethical considerations and the potential influence of researcher
bias, even as these issues were still in their infancy.

Depending on how interview questions affected the study design, for example, it
could have affected the participant's life, the researcher's relationship with others, or the
researcher's ability to address potential bias and ethical concerns (Johnson et al., 2020). A
content analysis was used to analyze the data that had been extrapolated from participant
interviews that were completed. To analyze qualitative data qualitatively, categorization,
labeling, and prioritizing data were necessary steps. The results of the analysis were
compared with the data from the document analysis to gain further insights. An essential
step in qualitative data analysis is to find themes in the text using thematic coding or
thematic analysis. I accomplished this through the analysis of the meaning of words and
the analysis of sentence structure. Based on an analysis of participants' responses, a code
was assigned according to thematic themes based on their feedback. As a result of this
study, a better understanding of participants' perspectives and the feasibility of setting up
chatrooms as 911 answering points was gained.

Summary

In Chapter 3, I presented the methods of data collection and analysis. The role of
the researcher was also reviewed alongside a discussion of the selection criteria.
Purposive sampling was conducted to recruit participants who were firefighters, police
officers, EMS personnel, and 911 dispatchers. Data collection was conducted using semi

structured interviews, which were reviewed as the primary method of data collection.
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Braun and Clarke’s (2006) six steps of deductive thematic analysis were discussed as the

method of data analysis.
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Chapter 4: Results
Introduction

In this generic qualitative research study, I aimed to explore and analyze the use
of chat rooms at 911 answering points in a city in Missouri to enhance access to
emergency services for individuals who cannot utilize traditional access methods during
emergencies. The RQs focused on understanding the improvements and updates made to
silent call handling procedures in recent years, as well as the technologies and tools used
to identify the location of silent callers within the city accurately. In Chapter 4, I present
the results of the study. Data collection activities were completed to gather information
from the three participants involved in the study. This is followed by a section on data
analysis, which details the six-phase analysis approach employed, including tables
summarizing the codes, categories, and themes identified. The chapter concludes with a
description of the findings and a brief summary.
Setting

The setting for this research included interviews with staff from the fire, police,
EMS, and 911 dispatchers regarding their experiences with the 911 system. Participants
were identified, contacted, and recruited via email from the director of public safety, who
provided information about the study, including the link to all public safety employees
who may want to participate in the research. Researchers often use interviews to collect
data about a group of participants, which involves asking them questions about their

opinions or experiences. Because interviews can collect subjective information from large
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numbers of participants, nursing researchers, and social scientists utilize them frequently
(Sammut et al., 2021).
Demographics

Three consenting individuals who met the eligibility criteria for the study were
interviewed virtually using the Zoom platform. The interviews followed an IRB approved
semi structured interview protocol (refer to Chapter 3 for details). Each interview lasted
approximately 1.25 hours (or 1 hour 15 minutes) and was audio recorded with Zoom's
recording feature. The audio recordings of the three semi structured interviews were
transcribed using Zoom's transcription functionality.
Data Collection

The decision to rely solely on semi structured interviews with these three
consenting participants deviated from the original data collection plan outlined in Chapter
3 for two reasons. First, the initial plan included a survey questionnaire that consisted of
open-ended and closed-ended questions. However, this data collection method was
abandoned due to time and resource constraints. Second, the survey instrument did not
inform the answering of the RQs. Consequently, the data collection relied on semi
structured interviews with a minimum of three consenting participants to achieve data
saturation.
Data Analysis

The transcriptions from the semi structured interviews with eligible study
participants were analyzed using Braun and Clarke’s (2006) six steps of deductive

thematic analysis, employing the latest version of NVivo qualitative data analysis
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software. The first step involved familiarizing we with the transcripts before uploading
them into N'Vivo. Specifically, the transcripts from three semi structured interviews with
consenting, eligible participants were read five times each, and notes were taken
regarding potential codes for the second step of the analysis.

In the second step, the three transcripts were uploaded to NVivo, and the coding
process was conducted iteratively until two consecutive iterations occurred without any
changes to the existing codes or the creation of new ones. The decision rule for coding
was face validity. It required six iterations to reach two consecutive rounds of coding

without modifications. In total, I identified 15 distinct codes, which are detailed in Table

2.

Table 2

Codification of Quotes

Code Quote Participant
1. Environmental & “I think the first thing that comes to Participant 1
technological mind in the event of a natural disaster

vulnerabilities or in climate weather event... if those

Environmental &
technological
vulnerabilities

Environmental &
technological
vulnerabilities

2. Reliance on radio over
phones

cell towers go down, then you really
have an adverse effect on the general
public being able to summon help...”
“Other things include just simple
technological breakdowns. You know
how it is? Every time we update
something; it seems like we regress for
about two weeks...”

“You know, St Louis is an older town.
So, if somebody does have hardwired
systems, that infrastructure is
approaching 70 years old, it is prone to
disruptions and breakdowns...”

“So yeah, I mean there. That’s why we
don’t use phones, we use radios.”

Participant 1

Participant 1

Participant 1
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Code

Quote

Participant

3. Necessity of chat-
based 911 for nonverbal
or covert situations

Necessity of chat-based
911 for nonverbal or
covert situations
necessity of chat-based
911 for nonverbal or
covert situations

4. Language barriers &
Al-based translation

Language barriers & Al-
based translation

Language barriers & Al-
based translation

Language barriers & Al-
based translation

Language barriers & Al-
based translation

Language barriers & Al-
based translation

Language barriers & Al-
based translation

“I think it’s a necessity. I really do if
you have someone that’s hearing
impaired or unable to speak... the
ability to text or send that
information... allows that information
to be disseminated...”

“...if somebody in a situation... don’t
have the ability to speak or hear, they
can digitally send that message out...”
“...on more rare occurrences... when
someone contacts 911 but is actually
unable to speak, whether it be for
safety reasons or just [...] in a medical
emergency...”

“Generally speaking, ... we do have...
a fairly recent influx of non-English
speaking citizens... there are times
where we have a caller that is unable
to speak or communicate directly...”
“...1n those situations, we have to
contact a language line... which
sometimes can cause significant
delay...”

“Part of the new software... was an Al
generated language translator... They
will not launch... until such time
that... it would have to be able to
identify the language... and then
translate...”

“It would either translate it verbally...
or... through essentially a chat or a
text message...”

“...we have had such an influx of non-
English speaking citizens... even if it’s
one person that this is able to help... I
think that’s something that we need to
look into.”

“...some of the limitations that we
have [are] these language barriers, talk
to speech...”

“...we’re going to be moving to some
Al stuff... a program called a mock

Participant 1

Participant 1

Participant 2

Participant 2

Participant 2

Participant 2

Participant 2

Participant 2

Participant 3

Participant 3
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Code Quote Participant
alert... a text to speech... that’ll help
us out a lot...”

Language barriers & AI-  ““...We [are] trying to get the bugs out  Participant 3

based translation

5. Benefits: Faster
response & additional
situational awareness

Benefits: Faster response
& additional situational
awareness

Benefits: Faster response
& additional situational
awareness

Benefits: Faster response
& additional situational
awareness

6. Time-critical nature

7. Familiarity & current
implementation status

Familiarity & current
implementation status
familiarity & current

implementation status

of it right now... they’re already doing
it in the county... that does... level the
playing field...”

“...allows that information to be
disseminated to the appropriate
agencies, thereby getting that help
even faster...”

“...we can communicate back and
forth with them to get the required
details that we need. So, we can send
the appropriate resources as quickly
as...”

“...in the olden days when 911 first
started, you dial 911 and just set the
phone down... But with the advent of
technology, you know, we could ask
people... send us details so we know
exactly where to go...”

“The more information we have before
we walk into that scene, the more
prepared we can be to deal with
whatever situation we’re walking
into.”

“...these are time critical, and if there’s
any delay... that simply delays the
adequate response and the resources
we have available...”

“I unfortunately am not very familiar
with it. [ understand the concept... [
have not been down to see the new
communication center yet... [’ve been
in the position 11 months...”

“I do think it would be helpful.”

“It’s... something that now exists. I’ve
actually been to a couple of
presentations... The technology is
there, and it’s relatively new, so we
haven’t implemented that as of yet...”

Participant 1

Participant 1

Participant 1

Participant 1

Participant 1

Participant 1

Participant 2

Participant 2
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Code

Quote

Participant

Familiarity & current
implementation status

8. Positive attitudes &
strong support

Positive attitudes &
strong support

Positive attitudes &
strong support
Positive attitudes &
strong support

Positive attitudes &

strong support

9. Implementation
feasibility & integration

Implementation
feasibility & integration

Implementation
feasibility & integration

10. Training & change
management

Training & change
management

“I actually had never heard of chat
room... communications, until you
have brought it up.”

“I’m actually amazed we don’t have it
yet. Um, it just makes sense, and I'm
with it... if it makes sense, why aren’t
we doing this?”

“So, you know, I would say that this is
something we need much sooner rather
than later.”

“...I think there is some benefit.
There’s certainly some benefit...”

“I do believe it is something that we...
will instigate in the near future... we
already have their software...”

“What you mean use the chat room for
911 communications? ...I think it’s a
good idea... if you use it correctly... I
would encourage it. I like it myself.”
“I really don’t understand how it could
be that big of a problem, not being a
technical guy... I think that wheel
exists. I think we just have to find out
how we incorporate that wheel into our
existing infrastructure...”

“I don’t think it would be all that
difficult again, we’ve implemented the
software... it’s just an extended
feature... I think that adding it would
not be difficult.”

“...Idon’t think it would be nearly as
difficult as learning something entirely
new, because it’s integrated into the
system that we already utilize.”

“I think the only challenge that we
would face is training the evaluators
and dispatchers to use it... change is
always a bit of a challenge...”
“...they’ve tried to make it as user
friendly as possible so that it wouldn’t
be that much of a challenge...”

Participant 3

Participant 1

Participant 1

Participant 2

Participant 2

Participant 3

Participant 1

Participant 2

Participant 2

Participant 2

Participant 2
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Code

Quote

Participant

11. Potential approaches
for texting & triage

Potential approaches for
texting & triage

12. Policy & HIPAA
concerns

Policy & HIPAA
concerns

13. Social media & staff
conduct concerns

Social media & staff
conduct concerns

Social media & staff
conduct concerns

14. Knowledge-sharing
& collaboration among
agencies
Knowledge-sharing &
collaboration among
agencies

15. Implementation

depends on purpose

Implementation depends
on purpose

“...if you had a number, a specific
number, and I would like to see
something like 911, maybe 811, maybe
I11... you could text that number, and
that would pop up on a screen at that
intake desk...”

“...we have an automated system that
sorts the calls as they come in, you
know, PD, fire, EMS...”

“...as long as you’re not sharing
anything sensitive or anybody’s
address or anything that’s HIPAA
related.”

“...you ought to know... your
department’s policy as it relates to
stuff like that, before you start delving
into it.”

“...we’ve been having a lot of problem
with people on Facebook, Instagram
and stuff, saying things that are against
the department policy...”

“...a lot of the younger people are, and
a lot of times they’re just not using
their good judgment when they’re
posting or sharing information.”

“...I think it would be something that,
even if we brought it to the fire chief
or whatever, it [would] be highly
scrutinized...”

“I think it’s good for you to share your
experiences with other people that...
do the same thing that you do...”

“I do plan on taking a trip... so that
you can look at their Al program... see
what challenges they might have had
when they first started...”

“The challenge would be more so if
you understood its purpose...
depending on what the purpose of it
1s...”

“...Is it about calls that we received? Is
it about the volume of calls... the
nature of the work?”

Participant 1

Participant 1

Participant 3

Participant 3

Participant 3

Participant 3

Participant 3

Participant 3

Participant 3

Participant 3

Participant 3
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Of the 15 codes, just two had direct quotations from all three participants:
familiarity and current implementation status and positive attitudes and strong support.
Necessity of chat-based 911 for nonverbal or covert situations, language barriers and Al-
based translation, and implementation feasibility and integration had direct quotations
from two of the three consenting, eligible study participants. The remainder of the codes
were associated with direct quotations from just one of the consenting, eligible study
participants.

The third, fourth, and fifth steps of Braun and Clarke’s (2006) six steps entailed
the categorization of codes (Step 3), pattern analysis for combining categories (of codes)
into themes (Step 4), and naming the themes (Step 5). The decision rule for categorizing
codes (developed at Step 2) was conceptual convergence. The concepts were limited to
those related to the concepts included in the theoretical framework. It took seven
iterations of categorizing codes to achieve two consecutive rounds of categorization
without altering previous categories or creating new categories. The categories of codes

are presented in Table 3.

Table 3

Categorization of Codes

Code Category

1. Environmental & technological Environmental & technological

vulnerabilities infrastructure

2. Reliance on radio over phones Environmental & technological
infrastructure

3. Necessity of chat-based 911 for Communication needs

nonverbal or covert situations
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Code

Category

4. Language barriers & Al-based
translation

5. Benefits: Faster response &
additional situational awareness

6. Time-critical nature

7. Familiarity & current
implementation status

8. Positive attitudes & strong
support

9. Implementation feasibility &
integration

10. Training & change management
11. Potential approaches for texting
& triage

12. Policy & HIPAA concerns

13. Social media & staff conduct
concerns

14. Knowledge-sharing &
collaboration among agencies

15. Implementation depends on
purpose

Communication needs
Benefits & time sensitivity

Benefits & time sensitivity
Implementation readiness &
feasibility

Implementation readiness &
feasibility

Implementation readiness &
feasibility

Training & operational changes
Training & operational changes

Policies & ethical/legal
considerations

Policies & ethical/legal
considerations

Collaboration & purpose

Collaboration & purpose

The 15 codes were categorized into seven categories. The codes environmental

and technological vulnerabilities and reliance on radios over phones were categorized as

environmental and technological infrastructure. The codes necessity of chat-based 911 for

nonverbal or covert situations and language barriers and Al-based translation were

categorized as communication needs. The codes faster response and additional situational

awareness and time-critical nature were categorized as benefits and time sensitivity. The

codes familiarity and current implementation satus, positive attitudes and strong support,

and implementation feasibility and integration were categorized as implementation

readiness and feasibility. The codes training and change management and potential
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approaches for texting and triage were categorized as training and operational changes.
The codes policy and HIPAA concerns and social media and staff conduct concerns were
categorized as policies and ethical/legal considerations. The codes knowledge-sharing
and collaboration among agencies and implementation depends on purpose were
categorized as collaboration and purpose.

The decision rule for developing themes from the categories of codes was the
exhibition of patterns amongst two or more categories of codes. It took four iterations of
pattern analysis to achieve two consecutive rounds of pattern analysis that did not include
changing previous themes or the creation of new themes. Table 4 presents the themes.
Table 4

Themes From Categories

Category Theme
Environmental & technological Technological & environmental
infrastructure factors
Communication needs Enhanced communication needs
Benefits & time sensitivity Benefits & time sensitivity
Implementation readiness & Implementation & organizational
feasibility readiness

Implementation & organizational
Training & operational changes readiness

Implementation & organizational
Collaboration & purpose readiness
Policies & ethical/legal Regulatory & policy
considerations considerations

Pattern analysis elicited five themes from the seven categories of codes. The
categories implementation readiness and feasibility, training and operational changes, and

collaboration and purposes elicited patterns that formed the theme implementation and
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organizational readiness. The categories environmental and technological infrastructure,
communication needs, benefits and time sensitivity, and policies and ethical/legal
considerations elicited no patterns and therefore were finalized as themes in their own
right. Once the pattern analysis concluded, the themes’ names were finalized. Braun and
Clarke’s (2006) sixth step of deductive thematic analysis — reporting the results — was

implemented via the development of this chapter (see Table 5).

Table 5

Codes, Categories, and Themes

Code Category Theme
Environmental & Environmental & Technological &
technological technological environmental factors
vulnerabilities infrastructure

Reliance on radio
over phones

Necessity of chat- Communication Enhanced

based 911 for needs communication needs
nonverbal or covert

situations

Language barriers &

Al-based translation

Benefits: Faster Benefits & time Benefits & time
response & additional  sensitivity sensitivity
situational awareness

Time-critical nature

Familiarity & current Implementation Implementation &
implementation status readiness & organizational
feasibility readiness

Positive attitudes &
strong support
Implementation
feasibility &
integration
Implementation
feasibility &
integration
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Code Category Theme
Training & change Training &
management operational changes

Potential approaches

for texting & triage

Knowledge-sharing & Collaboration &
collaboration among  purpose

agencies

Implementation

depends on purpose

Policy & HIPAA Policies & Regulatory & policy
concerns ethical/legal considerations

considerations
Social media & staff
conduct concerns

Evidence of Trustworthiness

The trustworthiness of the data and results was ensured by measures for
credibility, transferability, dependability, and confirmability (see Lincoln & Guba, 1985;
Shenton, 2004). Credibility was achieved by member-checking. None of the consenting,
eligible study participants requested any changes to the summary of the transcript of their
semi-structured interview (see Lincoln & Guba, 1985; Shenton, 2004). Transferability
was achieved by providing demographic information about the consenting, eligible study
participants and by describing the organization and city in which they work (see Lincoln
& Guba, 1985; Shenton, 2004). Dependability and confirmability were achieved via
reflexive journaling and the inclusion of numerous direct quotations for each of the
themes (see Lincoln & Guba, 1985; Shenton, 2004).

Results
Data collected were analyzed using the process of applying codes, categories, and

themes, where raw interview data were coded. Codes were then collapsed into categories,
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and categories, where necessary, were further collapsed into themes. The results of a
deductive thematic analysis included five themes: technological and environmental
factors, enhanced communication needs, benefits and time sensitivity, implementation
and organizational readiness, and regulatory and policy considerations. Built from the
data codes were several clear themes: technological and environmental factors, enhanced
communication needs; benefits and time sensitivity, and regulatory and policy
considerations. Implementation and organizational readiness included the codes
implementation readiness and feasibility, training and operational changes, and
collaboration and purpose. A discussion of the themes and how they emerged is included
below.
Theme 1: Technological and Environmental Factors

The theme of technical and environmental factors was drawn from a single
category, environmental and technological infrastructure, and included the codes
environmental and technological vulnerabilities and reliance on radio over phones.
Participant 1 stated, "If those cell towers go down, then you really have an adverse effect
on the general public being able to summon help," emphasizing the fragility of cellular
infrastructure. The code of environmental and technological infrastructure was also
reflected by Participant 1, "St Louis is an older town... that infrastructure is approaching
70 years old," highlighting the risks associated with outdated systems. Participant 1
further noted, "Every time we update something, it seems like we regress for about two
weeks," which illustrates technological and environmental factors. Reliance on radio over

phones was explicitly expressed by Participant 1, who said, "That’s why we don’t use



61

phones, we use radios." The quote highlighted an adaptive response to these
vulnerabilities.
Theme 2: Enhanced Communication Needs

Like technological and environmental factors, the theme of enhanced
communication needs was drawn from a single category. The codes included the
necessity of chat-based 911 for nonverbal or covert situations and language barriers and
Al-based translation. The code necessity of chat-based 911 for nonverbal or covert
situations reflects the participant recognition of the vital role that text-based
communication technology holds in addressing the communication barriers that exist
during emergencies. Participant 1 offered insight related to the code need by stating, “I
think it’s a necessity. I really do if you have someone that’s hearing impaired or unable to
speak... the ability to text or send that information... allows that information to be
disseminated.”

The perspective of Participant 1 supports understanding the importance of
accessible and inclusive communication options in emergencies for individuals who
experiencing challenges in verbal communication. Participant 1 gave further insight on
communication, noting, “If somebody in a situation... don’t have the ability to speak or
hear, they can digitally send that message out.” The response from Participant 1
contributes further understanding of the critical function of digital messaging in
lifethreatening situations where verbal communication is impossible. Similarly,

Participant 2 added nuance by discussing fewer common scenarios, explaining, “On more
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rare occurrences... when someone contacts 911 but is actually unable to speak, whether it
be for safety reasons or just [...] in a medical emergency.”

The responses support understanding how chat-based services can be useful in
specific contexts, such as covert safety concerns or physical incapacitation, where
speaking might not be an option. The code necessity of chat-based 911 for nonverbal or
covert situations collapsed into the category of communication needs as the code reflects
upon the emphasis on addressing the inability to verbally communicate in emergencies,
whether due to physical impairments, safety concerns, or situational constraints.

The code language barriers & Al-based translation emerged as participants
described challenges in communication. The challenges were described as associated
with language differences and the potential for technology to alleviate language barriers.
Participant 2 noted, “Generally speaking... we do have... a fairly recent influx of
nonEnglish speaking citizens... there are times where we have a caller that is unable to
speak or communicate directly.” The influx of non-English speaking individuals was
noted as contributing to a strain on traditional systems that rely on external language
lines. As Participant 2 explained, “In those situations, we have to contact a language
line... which sometimes can cause significant delay.”

The response from Participant 2 highlighted the importance of streamlined
solutions for communications. Advances in technology, particularly Al-driven tools, were
also discussed as a potential remedy. Participant 2 detailed, “Part of the new software...
was an Al-generated language translator... They will not launch... until such time that...

it would have to be able to identify the language... and then translate.” The functionality
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of the software was further explained by Participant 2. Participant 2 noted, “It would
either translate it verbally... or... through essentially a chat or a text message,” reflecting
the adaptability of communication tools to meet communication needs. Participant 3 also
emphasized the utility of such technologies, stating, “We’re going to be moving to some
Al stuff... a program called a mock alert... a text to speech... that’ll help us out a lot.”
While the implementation of these technologies is still in development, as Participant 3
noted, “We [are] trying to get the bugs out of it right now... they’re already doing it in the
county... that does... level the playing field,” there is optimism regarding their potential
to enhance emergency communication systems. The code of language barriers and Al-
based translation was also nested in the category of communication needs to represent
specific challenges in understanding non-verbal or multilingual communication. The code
emphasized the need for technological solutions to bridge these gaps in emergency
response systems. The category extended into its own theme as it is distinguished from
the other categories drawn from deductive thematic analysis.
Theme 3: Benefits and Time Sensitivity

The raw data from the interview involving Participant 1 underscored that realtime
communication and access to detailed information can significantly expedite emergency
response. Participant 1 explained that modern systems “allow that information to be
disseminated to the appropriate agencies, thereby getting that help even faster.” The quote
from Participant 1 emphasized the direct benefit of technology in accelerating resources

to the scene. Participant 1 also noted, “We can communicate back and forth with them to
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get the required details that we need. So, we can send the appropriate resources as quickly
as”

The quote highlights both speed and enhanced situational awareness. By
contrasting older methods, such as Participant 1, who shared, “In the olden days when
911 first started, you dial 911 and just set the phone down”—with today’s more
interactive capabilities, Participant 1 illustrated how more comprehensive intelligence
prior to arrival allows emergency teams to “be more prepared...to deal with whatever
situation we’re walking into.” The time-critical nature of these emergencies is apparent,
Participant 1 shared that as any delay “simply delays the adequate response and the
resources we have available,” reinforcing the urgency inherent in dispatch decisions.

The insights from Participant 1 were grouped under two codes: benefits: faster
response and additional situational awareness and time-critical nature. However,
subsequent analysis revealed a strong interconnection between the advantages conferred
by quicker communication and the inherent urgency of emergency situations.
Consequently, these codes were combined into the overarching category benefits and time
sensitivity. The collapse of these codes into a single category reflected how improved
dissemination of information and enhanced situational awareness are inseparable from the
need for rapid response. The collapsing of codes illustrates the nuanced relationship
between perceived benefits and the pivotal role that time plays in effectively managing

and resolving critical incidents.
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Theme 4: Implementation and Organizational Readiness

Several codes were descriptive of participant familiarity and current
implementation status. Participant 1 noted, “I unfortunately am not very familiar with
it...  have not been down to see the new communication center yet” and Participant 2
added, “It’s... something that now exists... The technology is there, and it’s relatively
new.” Despite differing levels of awareness, participants conveyed positive attitudes and
strong support for the initiative. Participant 1 remarked, “I’m actually amazed we don’t
have it yet... if it makes sense, why aren’t we doing this?”” and Participant 3 stated, “I
think it’s a good idea... I would encourage it.” Many believed in its implementation
feasibility and integration, with Participant 2 suggesting it would be “just an extended
feature” already supported by current software. However, the need for training and
change management surfaced, as Participant 2 explained that “change is always a bit of a
challenge,” and Participant 1 proposed potential approaches for texting and triage—for
example, using a designated number such as 811 or 111, which would be displayed for
immediate routing. The overarching conversation also highlighted knowledge-sharing
and collaboration among agencies, as Participant 3 planned “to take a trip... so that you
can look at their Al program... see what challenges they might have had,” emphasizing
that implementation depends on purpose—that is, the technology’s intended role, whether
for volume tracking or call triage.

Over the course of the analysis, these codes—familiarity and current
implementation status, positive attitudes and strong support, implementation feasibility

and integration, training and change management, potential approaches for texting and
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triage, knowledge-sharing and collaboration among agencies, and implementation
depends on purpose—were initially grouped as categories such as implementation
readiness and feasibility, training and operational changes, and collaboration and purpose.
Ultimately, these categories converged into a single overarching theme of implementation
and organizational readiness. The theme reflects the reality that an organization’s capacity
to adopt new communication tools depends on a combination of stakeholder support,
system integration capabilities, effective training strategies, clarity of purpose, and inter-
agency collaboration.
Theme 5: Regulatory and Policy Considerations

Participant 3 stated, “Anything sensitive or anybody’s address or anything that’s
HIPAA related” poses risks. The acknowledgement of Participant 3 concerning risks
underscored the need to be aware of regulatory requirements. Participant 3 also stressed
the importance of understanding departmental guidelines: “You ought to know... your
department’s policy as it relates to stuff like that.” Participant 3 indicated that
organizational rules must be well understood before engaging in any information sharing.
Participant 3 claimed that the concerns extend to staff conduct on social media, where
“people on Facebook, Instagram and stuff” are reported to share information that may
violate department policy. Participant 3 further described that “a lot of the younger
people...are just not using their good judgment.” The quote was an assertion suggesting
generational nuances in navigating online platforms. Participant 3 also anticipated that
any new communication practice “would be highly scrutinized,” reflecting an

organizational culture cautious about legal and ethical liabilities.
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The initial codes—policy & HIPAA concerns and social media and staff conduct
concerns—were ultimately merged into the overarching category policies and
ethical/legal considerations. The shift captures how both types of concerns center around
compliance with privacy regulations, ethical obligations to protect sensitive information,
and the broader regulatory environment governing emergency services personnel. By
collapsing the codes, the analysis clarifies that the participants’ issues with department
policy enforcement and social media usage are unified by the common thread of ethical
and legal accountability. The category could not be thematically linked to any other
categories identified through analysis.

Summary

The study explored the potential of chat-based 911 systems to enhance emergency
response in a Missouri city. Data were collected from three eligible participants via
semistructured Zoom interviews and analyzed using Braun and Clarke’s six-phase
deductive thematic analysis. Fifteen initial codes were organized into seven categories
and further synthesized into five themes: technological and environmental factors,
enhanced communication needs, benefits and time sensitivity, implementation and
organizational readiness, and regulatory and policy considerations.

The findings emphasized the critical role of chat-based systems in addressing
communication barriers, such as nonverbal or covert situations and language differences,
while also highlighting the importance of organizational readiness, stakeholder support,
and compliance with regulatory standards. Despite deviations from the original data

collection plan, including a smaller sample size and reliance solely on interviews, data



saturation was achieved. Trustworthiness was established through member-checking,
demographic transparency, reflexive journaling, and the inclusion of participant
quotations to support key themes. Chapter 5 includes a discussion of the findings and

conclusions.
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Chapter 5: Discussion, Conclusions, and Recommendations
Introduction

The purpose of this generic qualitative research was to explore and analyze the
use of chat rooms within a city of Missouri's 911 answering points to improve access to
emergency services for those who cannot use traditional access points due to emergency
situations. This purpose addressed several issues and challenges noted access to 911
emergency services for persons with speech, hearing, and cognitive disabilities. The
findings were grounded using the theory of technological determinism, with results
viewed through this theoretical lens assessing results to the degree to which the force of
technology determined and shaped the trends in social changes in terms of the human's
way of thinking and acting. The themes extracted from the collected data, and discussed
in Chapter 4, responded to the following RQs: There were five themes extracted from the
data. The following are the five themes that were identified through deductive thematic
analysis:

* Theme 1: Technological and environmental factors

* Theme 2: Enhanced communication needs

* Theme 3: Benefits and time sensitivity

* Theme 4: Implementation and organizational readiness

* Theme 5: Regulatory and Policy Considerations

Interpretation of the Findings
The five themes, responding to the RQs, are interpreted in this section and explain

in terms of the question’s responses by these themes. Additionally, the findings per RQ
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answered by said theme are then compared to the reviewed literature discussed in
Chapter 2.
Response to RQ1

The first RQ was as follows: What is the feasibility of exploring 911 chatroom
communications in a city in Missouri? The themes found responding to this question
included Theme 1, technology and environmental factors; Theme 2, enhanced
communication needs; and Theme 3, benefits and time sensitivity. The participants
described improvements that included technological and environmental factors that
provide the means to focus on solving such issues as cell tower outages, aging phone
infrastructure, and reliance on radio. These items were fundamental to an emergency call
system’s environmental and technological infrastructure. The sample suggested that
reliance on the radio over phones necessitated system upgrades, hardware, and overall
technology due to such environmental and technological vulnerabilities.

The sample also suggested that improvements were needed based on requirements
for non-verbal and covert messaging and Al-based language translation. The
communication needs of many 911 callers who require special equipment if having
speech, hearing, or cognitive disabilities include innovative technology features such as
Al producing call verbiage, which in turn requires 911 call centers to have similar
technology so personnel could respond to these calls. The participants also described
other challenges, such as the need to upgrade technology for language translation that

may include specific individuals with speech, hearing, or cognitive disabilities.
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The final theme developed in response to this first RQ involved emphasizing
faster responses that were considered time sensitive. The participants considered certain
benefits that would positively improve emergency service responses for persons with
distinct disabilities that challenge their 911 response needs. The sample further
emphasized how faster response, and more information can be critical in emergencies.
Further, these participants noted and described the need for additional situational
awareness as imperative and proved beneficial when added to their professional
development education.

Existing research discussed in Chapter 2 showed how the 911 dispatch process
was taken for granted, and the deaf and hard of hearing are omitted with communications
that were not functional or even equivalent for the hard of hearing and deaf, despite
regulations and laws for an equitable 911 operating system (Fraizer, 2021; Miller, 2020).
Miller (2020) contended that within the deaf community, equal access to 911 was lacking,
while Engelman (2015) noted that a participatory communication approach was necessary
to improve this process. Current researchers noted that the mandate and evolved systems
for 911 improved dramatically over the last several decades with texting and new
technological features that assist the hearing impaired (Manley & Kim, 2012; Renator &
Lonati, 2019).

Further research showed how society takes emergency 911 services for granted
and that the operator and operating system often need improved and updated technology
(Fraizer, 2021). The need for a participatory community-directed approach to improve

all-hazards preparedness was noted as beneficial (Engelman, 2015). However, experts
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found that many of these systems need improvements in their technology and
environments to increase the accuracy of 911 services. It was also recognized that the
911ETCs in the voice community might be underserved and benefit from education on
treatment and vocal health for voice complaints. (Johns-Fiedler & Van Mersbergen,
2015).

The findings of this study showed the participants’ descriptions were focused on
such descriptions of any improvements or updates made to the silent call handling
procedures in recent years in which they discussed the technological environmental
factors, the enhanced communication needs, and the changes to focused benefits time
sensitivity in the processes, the reviewed literature showed the ideological justification
for infrastructure holdovers, technological changes, institutional biases, and limited
functionalities, perpetuating the historical marginalization of disabled people and
constricting the possibilities of communication for everyone (Ellecessor, 2019). Another
literary focus related how the vocal mechanism, with intervention, was necessary for
assisting individuals with SD at their jobs and ensuring quality work performance is not
compromised (Isetti, 2021).

Response to RQ2

The second RQ was as follows: What are the major challenges involved in
implementing 911 chatroom communications in a city in Missouri? Responses to this
question came from Theme 4, implementation and organizational readiness, and Theme
5, regulatory and policy considerations. The participants considered that technological

tools were required for 911 emergency operators that provided organizational readiness,
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which addressed feasibility, training, change management, and inter-agency knowledge
sharing. According to the sample, this should include implementation, readiness and
feasibility, training, and operational changes. Further, the findings showed that
collaboration and purpose were sought to increase familiarity, current implementation
status, positive attitudes, and strong support. The regulatory and policy considerations
encompassing such compliance policy as that from HIPAA were noted as tools utilized
for accurately identifying the location of silent callers.

Existing studies supported these findings, explaining how deaf and hard of
hearing individuals have a TTY to seek emergency assistance from a PSAP, also known
as a 911 emergency call center. However, in regulating rules for the 911 emergency call
centers, the FCC does not have the authority to enforce PSAP to accept text messages.
Instead, the FCC encourages PSAP to get texts as providers develop the capability of
text-to-911. Researchers have reflected that it was important to explore implementing an
open governmental policy in the local dimension, with a focus on (a) the impact
generated through an open government initiatives improvement process, the quality of
citizen's livelihood, and the deliverance of public services; (b) open policies potential to
advance the involvement of the different branches of State; (c) the potential offered by
the closeness in local governments to empower the community as a catalyst for
innovation, and encourage citizens to diversify participation; and (d) in subnational
governments, the challenges and lesson of implementing these tools (Renator & Lonati,

2019).
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Limitations of the Study

Three limitations regarding these findings were noted, including a small sample
size, data saturation failing to be achieved, and a complete data collection plan not being
undertaken. The sample size, which included only three participants, was insufficient to
collect the necessary data to produce in-depth responses and findings for answering the
RQs (see Hennink & Kaiser, 2022). The small sample size also limited my ability to
achieve data saturation and, therefore, limited the generalizability of the findings. The
data, therefore, do not adequately represent a diverse viewpoint from the population
examined. While qualitative research often allows for smaller sample sizes, such as those
of 10 to 20 participants, collecting data from only three participants fails to provide the
necessary rich and detailed information (see Ahmed, 2025).

This small sample size also limited the responses, thus failing to collect enough
data to achieve data saturation. Without enough participants to achieve saturation in
qualitative research, the findings are incomplete, biased, and lacking depth. This lack of
data saturation potentially compromises the validity and reliability of the findings, with
key themes not fully captured due to insufficient data. The failure to attain data saturation
risked not fully understanding the phenomenon being examined. The full data collection
plan could not be undertaken based on this information. This, too, compromised the
findings and failed to ensure the truthfulness of the data collected, thus lessening the
trustworthiness of the data. Without meeting the listed data plan based on a low sample
size and not achieving data saturation, the data can be considered irrelevant and

incomplete making it difficult to answer the RQs comprehensively (see Hennink &
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Kaiser, 2022).
Recommendations

Recommendations for further research include quantitative studies with larger
sample sizes, meeting the requirements for different research designs, and focusing on
more in-depth research methods that could produce more in-depth responses to answer
the RQs. A quantitative research approach to addressing the problem of barriers for those
who may require silent communication due to the emergency would offer a statistical
means to measure how different variables may influence using emergency services with
technology adapted for speech, hearing, or other disabilities. This could include
examining subgroups within the sample, examining potential mediating or moderating
variables, replicating the study in different contexts, or collecting longitudinal data to
study changes over time (Hassan, 2024).

Implications

Any improvements to 911 emergency services at the organizational level are
based on the premise that while we live in an era of technological advancement,
technological progress offering equal importance to methods should be a focus. To do so,
leaders in emergency management should focus on technology policy. Technologies have
become more sophisticated and intricate, and it is necessary to understand how to
leverage best, protect, and regulate them. The structures of technological systems are
based on government and institutional policies, and they significantly impact social

organization and agency.
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Social Change

A positive social change could be at the individual level whereby individuals with
nonverbal needs for emergency services using accessible communication methods would
provide expanded resources. The positive implication found with this was that it offered a
means to improve 911 emergency services by integrating innovative communications
technology. Because public safety is the responsibility of the local jurisdictions,
initiatives must be identified to enhance the safety of vulnerable populations by ensuring
equal and timely access to emergency services (911.gov, 2023).

Some technology systems are highly decentralized and open source, while others
are tightly controlled and structured according to stricter and more hierarchical models.
The understanding of technology governance is evolving, and emerging technologies'
social, cultural, environmental, and political dimensions must also be recognized. The
acknowledgment of the challenges and importance of producing and implementing a full
range of ways technology is changing society and determines what kind of changes are
necessary (911.gov, 2023).

Conclusion

The findings of this study provided information that assisted learning about the
new and emerging communications technologies to improve access to 911 emergency
services for people with speech, hearing, and cognitive disabilities. The increased
demand for emergency services technology could provide answering points to improve
access to emergency services for those who cannot use traditional access points due to

emergencies. Local public safety departments and agencies can use this information to



improve policies to overcome access barriers to 911 emergency services and implement

measures for all residents, including using emerging technologies such as text-to-911.
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Appendix A: Interview Questions
1. What are the technologies currently being used for non-vocal communication with
911 callers?
A. None
B. Chatroom

Text-to-911

o O

TTY (Text Telephone) Devices

=

Real-Time Text (RTT)

e

Video Relay Service (VRS)

Captioned Telephone Service (CTS)

T A

Speech-to-Speech (STS)

e

Internet Protocol Captioned Telephone Service (IP CTS)
J. Accessible Emergency Information (AEI)
K. Smartphone Apps
L. Automatic Location Information (ALI)
M. Enhancements and Speech Recognition Software
N. Other (a narrative box to allow a written response - 40 characters)
2. What technologies have you used for non-vocal communication with 911 callers?
A. None
B. Chatroom
C. Text-to-911

D. TTY (Text Telephone) Devices
E. Real-Time Text (RTT)



F. Video Relay Service (VRS)

G. Captioned Telephone Service (CTS)

H. Speech-to-Speech (STS)

I. Internet Protocol Captioned Telephone Service (IP CTS)

J. Accessible Emergency Information (AEI)
K. Smartphone Apps
L. Automatic Location Information (ALI)
M. Enhancements and Speech Recognition Software
N. Other
3. What are the barriers to non-vocal communications with 911 callers?
A. None
B. Politics (Please explain)
C. Funding (Capital, external, and internal)
D. Budget
E. Technology infrastructure (computers, other equipment, towers, network,
workplace, data platform, edge capabilities, etc.)
F. Human Resources/Capital (staff)
G. Training
H. Other
4. What measures do you take to prioritize silent calls among other incoming
emergencies?

A. None
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B. Other
What strategies do you employ to ensure the safety of responders dispatched to silent
call locations?

A. None

B. Other
Can you describe the protocols in place for handling silent calls in your 911 center?

A. None

B. Other
What support systems are in place for operators who may experience stress or
emotional strain from handling silent calls?

A. None

B. Other
Can you share operators' perspectives on the improvements or updates made to silent
call handling procedures within the chatroom in recent years, and their perceived
impact on operational efficiency?

A. None

B. Other
What qualitative insights can be gleaned from operators' experiences within the
chatroom environment regarding the management of silent emergency calls?

A. None

B. Other
In what ways do the protocols implemented within the chatroom foster a sense of

security and confidence among operators when handling high-stress situations?



A. None

B. Other
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